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[Togano mMeTonuyHI peKOMeHAalli 40 BUKOHAHHS PO3pPaXxyHKOBO-rpapiyHUX PoOIT
3 MUCHIUILIIHY "3pyIIeHHS TIPChKUX TOPIJ] 1 36MHOI MOBEPXHI MPHU PO3POOKAX PYTHUX
ponoBui" 115 cTyaeHTiB cremianbHocTi 050307 ,,Mapkimeiiaepcka cripapa’.
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Beryn

Jucruutiga ,,3pyIIeHHs TIPChKUX MOPia 1 3eMHO1 MTOBEPXHI MPU PO3POOKAX PYII-
HUX POJOBHII BXOAUTH /10 HABYAIBHUX IIJIAHIB IMIJITOTOBKHM OaKaJIaBpiB CHEIlaJbHO-
cti 050307 Mapkmeiiaepceka cripaBa Ta Bukiagaetses y VIlI-mMy HaBuansHOMY Ce-
MecTpi Ha 4 Kypcl HaBYaHHS.

[Ipu 11bOMYy, 3TiJIHO 3 HABYAJIBLHUM IUIAHOM, OKPIM TEOPETUYHOTO Kypcy, nepeada-
YeHe BUKOHAHHS PO3pPaxyHKOBO-Tpa(iuHUX pOOIT 3araibHuM o0csarom 18 romuH, siki
MaloTh HACTYITHY TEMAaTHUKY:

Po3paxynkoBo-rpagiuna pooora Nel. [IoOyqoBa 0XOpOHHOIrO HIUIMKA i MPOM-
MailaH4YuK axTy J1j1s yMoB Mapranensbkoro ['3K.

Po3paxynkoBo-rpadgiuna podora Ne2. BuszHaueHHs rpaHullb O4IKYBaHUX 30H 00-
BaJICHHS MPU TEPBUHHIN Ta MOBTOPHIN MipoOKax B yMOBaX MUKHUTIBCHKOTO PTYTHO-
ro POJOBHIIIA.

Po3paxynkoBo-rpagiuna podora Ne3. [loOymoBa rpaHuilb OXOPOHHOTO ITUTHKA
JUISI OXOPOHU BEPTUKAIBHOTO MIAXTHOTO CTBOJIA, PO3TAIIOBAHOIO Yy JIeKauomy Ooiii
3aJ1130pYHOTO MOKJIany B ymoBax Kpusoacy.

Po3paxynkoBo-rpagiuna podora Ne4. [ToOynoBa rpaHuilb 30HM HEOE3MEUHHUX
3pyIIeHb MpU PO3POOIIl TOKIIAIB KOJTEOPOBUX METAJIIB 31 CKJIAJHOK OYI0BOIO TOBIII
TIpCbKUX MOPIA,.

BukoHaHHs BKa3aHHX pO3paxyHKOBO-TpadiuHHX poOIT mepenbdayae 0OOB’SI3KOBE
MOTIEPETHE BUBYEHHS TCOPETUYHHUX NMUTaHb TUCIUILIIHU ,,3pYIICHHS TiPChKUX MOPIa
1 3eMHO1 TOBEPXHI MPHU po3poOKax pyAHUX poaoBuir’. [Ipu boMy CTYJIEHT TOBUHEH
OCBOITH TaKl IMUTaHHsI, SIK CIIOCOOHW MOOYIOBH OXOPOHHUX ITUTHKIB, TTapaMeTpH Ipo-
LECY 3pPYIIEHHS 36MHOi MOBEPXHI, MOOYA0Ba 30H BIUIUBY TIPHUYHUX BUPOOOK HA 3€M-
HIil ITOBEPXHI.

OcHoBHI pekomMeHaanii 10 0(popMiIeHHSI PO3PaXyHKOBO-TpadiuHux podit

BukoHaHHS KOKHOI pO3paxyHKOBO-rpad1yHOi poOOTH CYNPOBOKYETHCS MOSCHIO-
BaJIbHOIO 3aIHUCKOIO, SIKA CKJIAZA€ThCS 3 TEKCTOBOI YACTUHM Ta OKPEMUX KPECIICHb.

[TosicHroBasibHA 3amucka oopmisieTbest Ha nanepi popmary A4 (210x297vm) Ha
oHOMY OOIIl apKyIia BiJf pyku abo IpyKoBaHa Ha MPUHTEPIL. Y pasi, KOJIU KPEeCIeHHS
norpedye mamnepy OUIBIIOTO pPoO3MIpy, BUKOPHCTOBYIOTh apkyiii ¢opmaty A3
(420%297 mMm).

TexcTroBa yacTHHA MOBMHHA MICTHTH Ha3BY poOOTH, ii METy, 3aBIaHHS, BUXIIHI
naHl. XiJ BUKOHaHHS poOOTH CYIpPOBOKYIOTh HEOOX1IHUMH MOACHEHHsIMU. Po3pa-
XYHKH HABOJATH MOBHICTIO, BKJIIOYaOun (OpPMYJH B 3arajibHOMY BUTJIAJL M MOCH-
JIAHHS Ha JKepena, 3 IKUX B3STO JlaHl JUIsl [IUX PO3PAXYHKIB.

HamnpukiHil MOsSCHIOBaJIbHOI 3aIMCKH (POPMYIIIOIOTH 3arajbHl BUCHOBKH /10 pO0O-
TH W KOHKPETHI pekoMeHaallii (y pasi morpedn).

PucyHkM BUKOHYIOTBCSI Ha KpPECISIPCBKOMY Mamepi B Tyl Yy BIANOBIAHOCTI 3
,,Y CIIOBHBIMU 0003HaueHUsIMU ’[1] Ta CympOBOKYIOThCS HEOOXITHUMU HaITHCAMH,
BKJIFOUAIOUM Ha3BY 1 MaciiTad KpeciaeHHs.



Po3paxynkoBo-rpagiuna pooora Nel

ITo0ynoBa 0XOPOHHOI0 HUIMKA MiJ MPOMMAHJIAHYHUK IAXTH 1JIS YMOB
Mapranenskoro I'3K

Hasuanoui yini: 1. Busuenus ocobausocmeii npoyecy 3pyuleHHs 3eMHOI NOBepXHI ma 1020
napamempis 6 ymosax Hikononbcbkoco mapeanyesopyoHo2o pooosuwa
32I0HO 3 HOPMAMUBHUM OOKYMeHmom — «[Ipasunamu oxpanvly [2].
2. Busuenns memoouku no6yoo8u 0XOpOHHUX YLIUKIE NiO NPOMMAUOAHYUK
waxmu 0nst ymos Mapeaneywvrozco 1'3K.
3. Buznauenns 3a2an6HOWAXMHUX 8MPAM MAP2AHYEB0i pyou 6 Yiluky.

Hikomnonbchbke MapraHieBOpyIHE POAOBHINE PO3POOIIIETHCA K BIIKPUTUM, TaK 1
M13€MHUM CIIOCOOaMH.

MapraniieBopyIHHI IJIACT MOTYXHICcTIO 2,0-3,2 M, 3anarae Maixe rOpu30HTAIBHO
Ha rouHi 70-100 M.

Mipu oxopoHu OyaiBeNb, CIIOPYH 1 MPUPOAHUX 00 €KTIB BiJ| IIKIATUBOTO BIUIUBY
TIPHUYUX POOIT MpHU MIA3EMHIN po3poOili MOKIaAy periiaMeHTyroTh ,,IIpaBuia oxpa-
HbI’[2] U1 yMOB pojioBHIIIA.

Bci 00’exTH, 110 3HAXOAATHCS Y 30HI BIUIUBY TIPHUYHUX PO3POOOK, 32 CBOIM IMPU3-
HAYEHHSM, KOHCTPYKTUBHUMHU OCOOJMBOCTSMHU Ta XapaKTepOM €KCIUTyaTailii po3mo-
TUTSIIOTBCA Ha 3 KaTeropii.

Jlo xareropii | (HaliBUIIIOT) BITHOCSATH IIAXTHI CTBOJIM Pa30M 3 KOIpPaMH, HAJIIaXT-
HUMU OyAIBISIMU Ta HiAiMalIbHUMU MallMHAMU. Taki COpyJau OXOPOHSIOThH ILIH-
KaMH, 110 MOOY/T0BaHi 3a TPAHUYHUMHU KyTaMHU.

OXOpOHHI UUIMKH M1J 1HII 00’€KTH, OKpPIM BKa3aHUX BHUIlE, OYAYIOTh 3a JIOIIOMO-
rOI0 KYTIB 3PYIIICHHS.

OCKIJIbKY 3aJIsITaHHS MapTraHIIeBOPYAHOIO IlacTa Mai’ke TOPU30HTAIbHE, TO Hal-
OUTBII 3pYyYHUM CIOCOOOM JJIi BU3HAYEHHSI PO3MIPIB OXOPOHHOIO IIJIMKA € CIOCiO
MePIEeHINKYJIISPIB.

3asoannsn. 1loOymyBaTn OXOPOHHUN IUTMK JJII OXOPOHU OYIiBENh 1 CHOPYI, IO
po3TaloBaHi Ha TepUTOpii MpoMMaiianurka maxta Ne 9-10 Mapranenpkoro ['3K.

Jlano:

— 00’ekTH Ta OyIIBII, 10 PO3TAIIOBaHI HA TEPUTOPIi MpOMMalaHUYMKa IIaXTH
(Tabm.1.1);

— po3mipu OyiBeNb, [0 OXOPOHSIOTHCS, Ha IUIaHI 3eMHOT moBepxHi (Tadm.1.1);

— KOOpPJIMHATHU MIBJIEHHO-3aX1JHUX KYTIB Oy/iBelb B YMOBHIA CUCTEMI KOOPJIMHAT
(tabin.1.2);

— NOTY)KHICTh MapraHLEBOPYAHOIO IUIACTa y MeXKax MPOMMaMIaHUYMKa IIaxTH M,
M (Tabi. 1.3);

— 00’eMHa Maca MaprasueBoi pyau ¥ = 2,0 T/M3;

— rauOuHa 3aJISITaHHs MapraHieBopyaHoro iacta H, m (Ttadm. 1.3).

Macmrab nooygosu 1:2000.

UucenpHl 3HAYEHHS TIPHUYO-TEOJIOTIYHUX TapaMeTpiB 3a BapiaHTaMHl ISl
BIJIMOBITHUX aKaJEeMIYHUX TPyI HaBeneHi y Tab6a.1.3 (HoMmep BapiaHTa /Uit CTyJCHTA
BIJIOBIZTA€ HMOTO HOMEPY 3a CIUCKOM Y CTYACHTCHKOMY KypHaji akaJaeMidHOi

Ipynu).



IHopsinoxk BMKOHAHHSA POOOTH

1. Hanocsate Ha popmar BatmaHy A3 3a koopaumHatamu Oymismi 1,2,3,4,5,6, mo
pO3TaIIoBaHi Ha TEPUTOPIi MPOMMaiilaHYNKa IIaXTH Ta BU3HAYAIOTh KOHTYp 1-2-3-
...-10, mo mmmsarae oxoposi (puc 1.1).

2. Buznavarots mmpuny 6epmu b 3rigno 3 n.5.3 [IpaBun [2] Ta KoHTYp mIioIi, 1110
oxopoHsierbes (koutyp 1'-2'-3'-...-10").

3. Busnauatots 3a [IpaBuiamu [2] 3HaueHHS MpaHUYHUX KYTIB 3riaHO 3 11.3.3.

4. OOUUCIIOIOTh JOBXKUHY NEPIEHAMKYISApa @, MO BIAKIAAAIOTh Y XapaKTEpPHHUX

toukax (1', 2', 3, ... ,10") o, 1110 OXOPOHSIETHCA.
5. BusHa4aroTh KOHTYP OXOPOHHOI'O LIJIMKA ITiJ1 00 €KTH MPOMMaMIaHYMKa IIaXTH
(xouTyp I-11-111-...-X).

6. [TimpaxoByIOTh 3arajibHi BTpATH MapraHileBOi pyIu Y IIUIHKY.
IIuTa”HHA 151 CAMOKOHTPOJIIO

1. SIx BIUIMBAIOTH I1IPOr€OIOriyHl YMOBH HiAPO0OJIEHOT MOPOAHOT TOBII HA MPOLEC
3pYILIEHHS 3¢MHOT MOBEPXH1 B yMOBax HiKOMmoibChbKOro MapraHiieBoro pojaoBHiia ?

2. Ha3BiThb OCHOBHI KaTeropii crnopyJ Ta MNPUPOJHUX OO0 €KTIB, MO MiAJATalOTh
000B’SI3KOB1M OXOPOHI MIPH MIA3EMHUX PO3POOKaAX ?

3. ki po3mipu 6epMH NpUNMAaIOTh TP MOOYAOBI OXOPOHHUX IIJTUKIB 1]l BEPTH-
KaJIbHI aXTHI CTBOJIA Ta MPOMMAaNAaHIUK [ITIAXTH ?

4. SIxi 4MCcNoBl 3HaYEHHSI KYyTOBUX IMapaMeTpiB MPOIECy 3pYIICHHS 3€MHOI IMOBEP-
XHi 1711 yMoB HiKOIMOJIBCHKOTO MapraHIIeBOr0 POTOBHINA ?

5. lllo BU3HAYAIOTH 3 IOMOMOTOI0 KYTIB 3pyLICHHS ?

6. [1{o Ha3uBalOTh IUIONUICIO, SIKA OXOPOHSETHCA, MPU MOOYIOBI OXOPOHHOT'O LIIHU-
Ka ?

7. Sk BU3HAYAOTh MEXKI1 IUIOII, IO MiJJIsArae 000B’sI3KOB1H OXOPOHI1 ?

8. Slka 3aranibHa CTpyKTypa ,,IIpaBmit oxpansr” [2] Ta iX OCHOBHE MPU3HAYCHHS ?



XapakTepucTHKa OyAiBe/ib, PO3TAIIOBAHUX HA MPOMMAIIaHYUKY IHAXTH

Tabmuusa 1.1

Po3mipu OyaiBJi, m
NeNo Hasga GyiBai
OyniBeJib ya
1-a rpyna 2-a rpyna 3-11 rpyna
1 Kommnpecopna 12x6 20x15 14x8
2 byniBns miaiiiManbHOI MallIMHU 8x8 15x15 15x15
3 Hacocna 10x14 15x15 12x15
4 JlammoBa 12x12 20x20 15x18
5 MexaHi4H1 MaiicTepHi 28x9 40x10 30x15
5 gxiiI;/I;HICTpaTI/IBHO-HO6yTOBI/II/I KOM- 84x14 90x15 80x15




Koopannaru 0yaiBesib NpOMMaiiIaHUYMKA IHAXTH

Taomunsg 1.2

1-a rpyna

o Nel No2 Ne3 Neq Ne§ Ne6
Bap. | X, | Y, | X Y, | X | Y, | X | Y, X |Y | X |Y,

M M M M M M M M M M M M
1 360 | 360 |465 (435 [460 | 360 | 570 |670 | 440 | 520 |420 |560
2 360 | 360 |440 [435 |460 | 360 |570 | 670 |445 | 520 | 415 |565
3 360 | 360 | 440 |[440 |460 | 360 |570 | 670 |[450 | 530 |410 |570
4 360 | 360 |440 440 [470 | 360 |560 |670 |455 | 530 [405 |575
5 360 | 360 | 470 [445 |470 | 360 [560 | 670 |460 | 530 |400 |580
6 360 | 360 | 470 [445 |470 | 360 [560 | 670 |465 | 540 |395 |560
7 360 | 360 | 470 [445 |480 | 360 [550 | 670 [470 | 540 | 390 |565
8 360 | 360 |[480 450 [480 | 360 |550 |[670 |475 | 540 |[385 |570
9 360 | 360 | 480 [450 |480 |360 |[550 | 670 [480 | 550 |380 |575
10 360 | 360 460 | 450 {490 | 360 |[540 (670 485 |550 | 375 |580
11 360 |360 | 460 410 [490 | 360 | 540 |670 |490 | 550 |370 |560
12 1360 | 360 460 |410 {490 | 360 [540 (670 495 |560 |365 |565
13 360 | 360 460 | 410 [500 | 360 |[570 |670 | 500 |560 |360 |570
14 1360 |360 |460 | 420 |500 | 360 |570 |670 |440 | 560 |365 |575
15 360 | 360 460 | 420 [500 |360 |[570 |670 |445 |600 |370 |580
16 | 360 | 360 440 | 420 |510 | 360 |[550 |670 |450 | 600 |375 |560
17 1360 |360 |460 | 420 |510 | 360 | 550 |670 | 455 | 600 |380 |565
18 360 | 360 460 | 420 |[510 | 360 550 |670 |460 |620 | 385 |570
19 360 | 360 460 | 430 [520 | 360 [530 (670 |465 |620 | 390 |575
20 | 360 |[360 460 430 |520 | 360 [530 |670 |4/7/0 | 620 | 395 |580
21 | 360 | 360 | 460 | 435 |520 [360 | 530 |670 |475 | 610 |400 |560
22 | 360 [ 360 465 435 |530 | 360 [520 |670 480 |610 | 405 |565
23 | 360 [360 (465 435 |530 | 360 [520 | 670 (485 |610 | 410 |570
24 | 360 | 360 | 465 |440 | 530 [360 |520 | 670 |490 | 590 |415 |575
25 | 360 [360 465 |440 |540 | 360 |[510 |670 495 |590 |420 |580

Koopaunatu uentpy ctBona: X=450 m; Y=445 wm.



2-a rpyna

[TpomoBxeHHs Tab1.1.2
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Koopaunatu nentpy crona: X-



3akinueHHd Tad.1.2

3-1 rpyna

. Nel Ne2 Ne3 Ned Nes5 Ne6
pap. | X | Y[ X Y X Ty [ x Y [x[Y [x]V
M M M M M M M M M M M M
1 | 200 | 200 | 300 | 275 | 300 | 200 | 410 | 500 | 280 | 360 | 260 | 400
2 | 200 | 200 | 300 | 275 | 300 | 200 | 410 | 500 | 285 | 360 | 255 | 405
3 | 200 | 200 | 300 | 280 | 300 | 200 | 410 | 500 | 290 | 370 | 250 | 410
4 | 200 | 200 | 300 | 280 | 310 | 200 | 400 | 500 | 295 | 370 | 245 | 415
5 | 200 | 200 | 300 | 285 | 310 | 200 | 400 | 500 | 300 | 370 | 240 | 420
6 | 200 | 200 | 305 | 285 | 310 | 200 | 400 | 505 | 305 | 380 | 235 | 400
7 | 200 | 200 | 305 | 285 | 290 | 200 | 390 | 505 | 310 | 380 | 230 | 405
8 | 200 | 200 | 305 | 290 | 290 | 200 | 390 | 505 | 315 | 380 | 225 | 410
9 | 200 | 200 | 305 | 290 | 320 | 200 | 390 | 505 | 320 | 390 | 220 | 415
10 | 200 | 200 | 305 | 290 | 320 | 200 | 380 | 505 | 325 | 390 | 215 | 420
11 | 200 | 200 | 280 | 250 | 330 | 200 | 380 | 510 | 330 | 390 | 210 | 400
12 | 200 | 200 | 280 | 250 | 330 | 200 | 380 | 510 | 335 | 400 | 205 | 405
13 | 200 | 200 | 280 | 250 | 330 | 200 | 400 | 510 | 340 | 400 | 200 | 410
14 | 200 | 200 | 310 | 270 | 340 | 200 | 400 | 510 | 280 | 400 | 205 | 415
15 | 200 | 200 | 310 | 270 | 340 | 200 | 400 | 510 | 285 | 440 | 210 | 420
16 | 200 | 200 | 310 | 270 | 340 | 200 | 390 | 505 | 290 | 440 | 215 | 400
17 | 200 | 200 | 320 | 270 | 350 | 200 | 390 | 505 | 295 | 440 | 220 | 405
18 | 200 | 200 | 320 | 270 | 350 | 200 | 390 | 505 | 300 | 460 | 225 | 410
19 | 200 | 200 | 320 | 275 | 350 | 200 | 370 | 505 | 305 | 460 | 230 | 415
20 | 200 | 200 | 300 | 275 | 360 | 200 | 370 | 505 | 310 | 460 | 235 | 420
21 | 200 | 200 | 300 | 275 | 360 | 200 | 370 | 500 | 315 | 450 | 240 | 400
22 | 200 | 200 | 300 | 280 | 360 | 200 | 360 | 500 | 320 | 450 | 245 | 405
23 | 200 | 200 | 300 | 280 | 370 | 200 | 360 | 500 | 325 | 450 | 250 | 410
24 | 200 | 200 | 300 | 280 | 370 | 200 | 360 | 500 | 330 | 430 | 255 | 415
25 | 200 | 200 | 280 | 250 | 370 | 200 | 350 | 500 | 335 | 430 | 260 | 420

Koopaunatu nentpy ctBona: X=290 m; Y=285 m.
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Puc. 1.1. IToOynoBa 0XOpOHHOTO LIJIMKA JJIsI OXOPOHU MPOMMAaIaHUYMKa AXTH (3pa30K)

M 1: 2000



BapiaHTu ripHu40-reoJIOriYHuX nNapamMerTpis

Taomung 1.3

1-a rpynma 2-a-rpyna 3-s1 rpyna
I'nuouna IMoTy:xk- I'nuéuna IMoTy:xk- I'nuéuna IMoTy:xk-

Ne 3aJIATaHHA HiCTB Ne 3aJIATaHHA HiCTB Ne 3aJIATaHHA HiCTB
Bap. | IIacra njiacra | Bap. | mjacra nJacra Bap. | miacra njiacra

H,m m, m H,m m, m H,m m, m
1 75 2,52 1 100 2,64 1 75 2,90
2 75 2,18 |2 100 2,77 2 70 2,80
3 75 2,71 |3 100 2,55 3 80 2,63
4 75 293 |4 100 2,59 4 90 2,56
5 75 2,63 |5 100 2,92 5 85 2,58
6 80 2,79 |6 95 2,74 6 80 2,67
7 80 2,58 |7 95 2,77 7 70 2,89
8 80 2,53 |8 95 2,65 8 85 2,79
9 80 283 |9 95 2,81 9 75 2,45
10 80 2,62 |10 95 2,70 10 70 2,76
11 85 2,58 |11 90 2,73 11 70 2,62
12 85 290 |12 90 2,60 12 75 2,57
13 85 2,12 13 90 2,82 13 90 2,44
14 85 2,84 |14 90 2,43 14 80 2,88
15 85 2,42 15 90 2,66 15 90 2,17
16 90 290 |16 85 2,75 16 85 2,89
17 90 2,62 17 85 2,87 17 70 2,15
18 90 2,75 |18 85 2,46 18 90 2,48
19 90 2,85 |19 85 2,61 19 75 2,92
20 90 2,54 |20 85 2,715 20 90 2,68
21 95 2,15 21 80 2,67 21 85 2,87
22 95 2,48 |22 80 2,89 22 80 2,66
23 95 292 |23 80 2,79 23 75 2,69
24 95 2,18 |24 80 2,86 24 80 2,49
25 95 2,80 |25 80 2,54 25 85 2,89

11




Po3paxynkoBo-rpacgiuna pooora Ne2

Bu3sHayeHHs rpaHullb OYIKYBAHNX 30H 00BAJICHHA NPU NEePBUHHIN Ta MOBTO-
pHii migpodkax B yMoBax MHUKHUTIBCHKOr0 PTYTHOT0 POJIOBHINA

Hasuanoui yini: 1. Busuenns ocobausocmeti npoyecy 3pyuleHHs 3eMHOI NOBepXHi ma 1020
napamempis 8 ymoeax Muxumiecbko2o pmymHo20 pooosuua 32i0H0 3 HO-
PMAMUBHUM OOKYMEHMOM — « YKazanusmu no oxpaue coopysicenutiy[4].
2. Bugyenns memoouku nob6yoosu epanuyb 04iKy8aHux 30H 008a1eHHs npu
nepeuHHIll ma NOBMOpHIti NIOPOOKAX 3eMHOI NOBEPXHI.
3. Busnauenus po3mipie ouiky8anux 30H 008aNeHHs HA 8EPMUKANHUX PO-
3pi3ax ma naani 3eMHOI NOGEPXHI.

MUKHTIBCBKE PTYTHE POJIOBULIE PO3POOJISAETHCA BIAKPUTHM Ta MIA3EMHUM CIIOCO-
O0amu. KyTtu mamiHHS MJI1acTiB TIPCHKHUX IMOPiA, 10 BMIITYIOTh PYIHI IMOKJIAIH, CKia-
natoth Bij 0° g0 70°. I'mubuHa po3poOKu MOKJIA/IB MiI3EMHUM CIIOCOOOM JI0CATAE 10
500 m, a BigkpuTHM criocoboM — 10 200 M.

[TobynoBa rpaHuilb 30H HIKIIJTMBOTO BIUIUBY TPHUYUX PO3POOOK Ta OXOPOHA CII0-
Py PETJIaMEeHTYIOThCS ,, Y Ka3aHUAMH 110 OXPaHE COOPYKEHUH, MPUPOTHBIX O0BEKTOB
Y TOPHBIX BBIPAOOTOK OT BPEIHOTO BJIMSHUS MOA3EMHBIX pa3zpaboToxk Ha HUKUTOB-
CKOM PTYTHOM MecTOopoxacHun " [4].

Haii6inpm Hebe3neuHo 30H00 B MYJIb/II 3pYIICHHS € 30Ha obsanenns. 1le 30Ha, B
SKIW BIIOYBA€ThCS 3pYIICHHS TIPCBKUX TMOPiA 3 po3jaMoM Ta oOBajieHHsIM mopia. Ha
3€MHIi MOBEpXHI BUHUKAIOTh IPOBAJIHN, BUPBU OOBaJICHHS, TEPACH.

HaiiGinpmr HeOe3neyHMMU € BUPBU OOBaJICHHS, SIKI MOKYTh BUHUKHYTH PamnTOBO.
BupBu MOxyTh OyTH TEpBUHHUMH Ta MOBTOPHUMH. [IepBUHHI BUPBU BUHHUKAIOTH
py po3po0IIl BEPXHIX MapiB Cinux mokiaaaiB. [[oBTOpHI BUpBU BUHUKAIOTH TIPH PO-
3p0o011l MOKJIAJIIB HA HUKHIX TOPU30HTAX B PE3yNbTaTl MEPENnycKy paHille 0OBajJIeHUX
MOp1Jl y BUPOOJIEHU MPOCTIp.

['panuIn ouikyBaHUX 30H 0OBaJIeHHS BU3HAYalOTh BIJIHOCHO BUPOOJIEHOTO MTPOCTO-
py 3a goromororo xkymis obeanenns B, pi"', 0" [4].

Kymamu o66anenns Ha3UBarOTh 30BHIIIHI BITHOCHO BUPOOJIEHOTO TIPOCTOPY KYTH,
10 YTBOPEHI Ha BEPTHKAIBHUX PO3pPi3ax YXPECT MPOCTITaHHS Ta 3a MPOCTITaHHAM
1iacTa TOPU3OHTAIBHUMU JIHISIMHU 1 JIHISIMH, K1 3’€IHYIOTh HI)KHIO TPAHULIIO0 BUPO-
OJICHOTO MPOCTOPY 3 TPAHHUIICI0 30HM OOBaJICHHs Ha 3€MHIN MOBEpXHi: Buaiisiorsh
IpU LIbOMY HACTYMHI KyTH (Tadn. 2.1):

— 3 00Ky BHCSHOr0o OOKY macra ',

— 3 00Ky Jexadoro 6oky miacra S

— 32 MPOCTATAHHAM Iu1acta o'".

KyToBi mapamerpu mpoiieccy 3pyIIeHHs, 10 IpeACTaBieHi B ,,YKazauusax...” [4],
BHU3HA4EHI 0€3 ypaxyBaHHS BIUIMBY HAHOCIB, OCKUIbKHM X MOTYXKHICTh Y MEKax poJo-
BHIIA He3HA4Ha 1 ckiagace Big 0,5 mo 5,0 m.

3ae0anns. Bu3HauUTH TpaHULl 30HM OOBAJICHHA Ha IUIAHI 3€MHOI MOBEpPXHI MpHU
PO3pOOII PYAHOTO MOKIJIATY B yMOBaX MUKHUTIBCHKOTO PTYTHOTO POJIOBHIIIA.

Jlano:

— ITMOWHYU HIDKHIX TPaHUIb MJI3EMHUX Kamep MpU MEePBUHHIN Ta MOBTOPHIN IMijI-
poOKkax, M;
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— KyT NaJIHHS pyJIOHOCHOTO IJlacTa a, Ipaj.;

— MOTYKHICTh PYAOHOCHOTO TIacTa M, M;

— pO3MipH KaMepH MpH MEePBUHHIN Ta MOBTOPHIN migpoOdkax a, b, h, m;

— BIJICTaHb BiJ Jexkadoro 00Ky pPyJAOHOCHOIO IIacTa A0 HHU3Y KaMepu IpHU Iep-
BUHHIN C; Ta MOBTOPHIN ¢, MiAPOOKax, M;

— KyT TaIiHHSA HE3T1IHOMAAAI0Y0r0 13 FOHKTUBHOTO TIOPYIICHHS] V TOTYXHICTIO
8 M, 110 MepeTUHaE KaMepy MOocepeivHI MpU MiApoOKax, rpa.;

— BeJIMYMHA 3MIIIEHHS PYIOHOCHOTO TUTACTa Y3AO0BXK JU3 IOHKTUBHOTO MOPYIICHHS
Ha repepisi yxpecT npoctsaranus Ah, u;

— MiClI€ YTBOPEHHS TEPBUHHOI BUPBU OOBAJICHHS;

— JIiaMeTp IMepBUHHOI BUPBU Ha PiBHI 3eMHOI TOBEpxHi d, M;

— rIMOWHA NIEPBUHHOT BUPBU N, M;

— KyT BIKOCY IIEpBUHHOI BUpBU ¥’, rpan.

Macmtab nobynosu 1:2000.

YucenbHl 3HA4Y€HHS TIPHUYO-TEOJIOTIYHMX [apaMeTpiB 3a BaplaHTaMu Jid
BIJIMOBITHUX aKaJIEMIYHHUX TPYN HaBeleHI y Tabm.2.2 (HoMmep BapiaHTa ISl CTY/ICHTA
BIJMOBIAa€ HMOro HOMEPY 3a CHUCKOM Y CTYACHTCHKOMY KypHajl axkaJeMi4HOi
Ipymnu).

IHopsinok BMKOHAHHSA PO0OTH

1. Ha nnan 3emMHOi moBepxHi Ha (hopmaTi BaTMaHy A3 HAHOCSITh KOHTYPH OYMCHUX
TIPHUYUX BUPOOOK, i BIUIUBOM SIKUX 31HCHIOETHCS OOBaJ€HHS TIPCHKUX IMOPIT 1
3eMHOI MMoBepXHi (puc. 2.1).

2. Ha npomy x BaTMmaHi OynyroTh BEpTUKAIBbHI PO3Pi3U BXPECT MPOCTITAHHS Ta 3a
MPOCTATAHHSAM IapIB TPChKUX MOPIJ, IO BMIMIYIOTh PYJHUN MOKJIAJ 1 XapaKTepu-
3yI0Th (JOPMY JUTHHUII OUYMCHUX POOIT. ['panuili 30H oOBasieHHs Ha 3eMHIH TOBEPXHI
BU3HAYAIOTH 3a JIONMOMOT0K0 KyTiB oOBasieHus £, f1"", 0" (tabmn.2.1) 3rigHo 3 ,,Yka-
3aHUsAMH. .. [4] HacTymHUM YrHOM (puc.2.2).

Taomumsa 2.1
3HaueHHs KyTiB 00OBaJICHHS 3T1JIHO 3 ,,YKa3aHusMH. .. [4]

YXpecT HpoCTsIraHHs MOPiT e
3a mpocTATaHHAM Topia 0",

3 60Ky BUCSYOTO OOKY Iuacta | 3 OOKy Jieskadyoro OOKy ruiacrta rpan.
ﬁ”!’ rpaﬂ. 181!!!’ rpan.

3aMOK aHTHUKINHAIBHOI cKIaaku 0° < o < 35°

80 80

85

Kpuna antukinunansHoi ckinaaku 35° < a < 70°

75 80*
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BapiaHTu ripHM40-Te0JIOr1YHUX NMapaMeTpiB JUIsl BU3HAYCHHS T'PaHULb OYIKYBaHUX 30H 0OBaJICHHS IPU

T'1mouHa HUKHBOT
rpaHuui mig3emMHol ka-

Po3mipu kamepu

Biacrans Bix gexayvo-
ro 00KY PyAOHOCHOTO

a, b, h, mjiacra 0 Hu3y Kame-
MepH, K . oTyxk-
o YT HaJgiHHA nicTh py- M pu,
Ne pyaonocsoro | o M
. nnac;‘ra ro mjiacra IlepBun- n
NepPBHHHA | MOBTOPHA @ rpat. m, M IMepBunna | TloBTopHa | Ha mia- H.O BTO%I::‘
nmigpodka | minpodka nmigpodka | minpodka pooxa, lIlpC ’
G 2
1 2 3 4 5 6 7 8 9
1 210 270 55 45 40,30,50 | 35,32,45 5 7
2 210 270 57 42 37,2547 | 33,3141 6 4
3 200 250 60 40 32,2744 | 35,3142 4 7
4 250 320 56 41 35,29,45 | 38,37,40 5 8
5 260 320 59 43 40,32,48 | 34,33,39 3 )
6 200 260 61 40 37,2742 | 34,3941 5 8
7 200 250 58 42 37,37,37 | 35,35,39 5 7
8 200 260 53 43 39,32,37 | 39,33,38 4 8
9 260 315 59 41 40,3145 | 37,3540 3 7
10 255 315 58 45 41,3341 | 39,3741 5 9
11 205 262 59 47 42,3539 | 38,38,38 4 9
12 258 318 61 46 41,3538 | 42,36,42 7 5
13 263 321 57 47 35,37,38 | 41,37,37 5 8
14 204 264 62 44 43,40,37 | 40,38,38 4 8
15 266 320 58 47 40,39,41 | 42,36,41 6 6
16 267 325 60 45 41,37,42 | 43,38,40 5 7
17 263 322 61 48 42,4042 | 41,37,39 4 8
18 205 263 57 47 40,35,34 | 40,39,42 8 2
19 266 315 55 50 37,37,40 | 40,39,38 2 4
20 260 320 60 45 33,3340 | 39,32,37 5 4
21 201 258 59 41 32,37,40 | 37,35,36 8 5
45
22 204 260 55 31,37,37 | 35,40,38 4 5
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Taomauus 2.2

NEPBUHHIN Ta NOBTOPHIH MijpoOkax B yMoBax MUKUTIBCHKOTO PTYTHOTO POJIOBHIIA

KyT naainns He3rignonana- .
. Beanuuna 3mi-

No 1040r0 M3’ IOHKTHBHOTO CHHS DVIOHO- Tiaver Kvr
B OPYIIEHHS! ¥ IOTY/KHICTIO | " pya P oY
o | g CHOT0 IJIacTa nepsunnoi | Iméu- | Bigkocy

M, ILI0 epeTHHAE KaMepy .
. Y310B&K Micue yrBopenHs BUPBHM Ha | Ha mep- nep-
nocepeau i, rpai. , n L .. .
U3’ IOHKTHBHOT | INEPBUHHOL BUDBM | piBHi3eM- | BuUHHOI | BHHHOI
0 MOpYLICHHS Ha 00BaJICHHS HOi moBep- | BHPBH BHDPBH
IlepBuHHa IMoBTOpHA nepepisi yxpecr xHi h, M V48
nmiapooka nmiapooka NMPOCTATAHHS d, m rpan.
Ah, m
10 11 12 13 14 15 16 17
1 65 - 30 Bept. Hax kameporo 20 18 82
2 60 . 32 Ha pirxon nopy- 18 17 80
ILIEHHS HA IOBEPXHIO
3 62 - 23 Bept. Hax kameporo 15 14 73
4 - 61 20 - - - -
5 - 66 18 Bepr. Hag kameporo 14 12 75
6 61 i 25 Ha bixoa niopy- 17 14 7
IIEHHS HA TOBEPXHIO
7 62 i 22 Ha pirxon nopy- 19 15 72
ILIEHHS HA IOBEPXHIO
8 59 - 23 - - - -
9 - 58 20 - - - -
10 66 . 25 Ha pirxon riopy- 20 17 77
IEHHS Ha OBEPXHIO
11 - 59 31 - - - -
12 67 - 30 Bepr. Hax kameporo 12 10 80
13 - 63 18 - - - -
14 68 - 27 Ha pirxoz mopy- 18 16 74
ILIEHHS HA IOBEPXHIO
15 59 ; 33 Ha Buxozi nopy- 19 17 78
IICHHS Ha OBEPXHIO
16 - 60 37 Bept. Hax kameporo 10 18 80
17 - 61 18 - - - -
18 57 - 32 BepT. Hax kameporo 12 12 75
19 - 59 19 Bepr. Hag kameporo 18 18 71
20 63 ; 27 Ha Buxoxi nopy- 15 12 78
IIEHHS Ha OBEPXHIO
21 62 - 15 - - - -
33
22 - 56 - - - -
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1 2 3 4 5 6 7

23 267 325 58 47 33,3940 | 37,40,39
24 268 328 60 46 39,40,38 | 40,3741
25 310 367 60 47 40,40,40 | 39,37,38
26 217 275 63 50 45,41,37 | 35,38,39
27 262 319 60 45 41,36,39 | 42,37,40
28 259 320 55 46 37,3538 | 41,37,35
29 203 262 61 43 42,40,36 | 40,37,38
30 265 318 57 46 39,38,40 | 41,3540
31 264 323 59 44 41,37,40 | 42,37,39
32 260 320 60 46 41,40,41 | 40,36,38
33 207 265 58 48 39,34,33 | 40,3841
34 265 312 55 51 37,3741 | 39,38,37
35 260 321 61 46 34,3539 | 38,30,35
36 207 257 58 40 31,36,39 | 36,34,35
37 201 259 54 47 30,37,36 | 35,40,36
38 265 323 57 45 32,38,39 | 37,41,38
39 270 330 60 48 40,40,39 | 41,37,40
40 305 368 59 46 38,38,37 | 39,38,40
41 209 268 56 45 40,32,49 | 36,33,44
42 211 272 59 43 38,26,48 | 32,30,40
43 202 253 60 41 32,2543 | 34,30,42
44 250 321 55 43 36,30,44 | 37,37,39
45 257 320 58 42 40,31,47 | 35,34,38
46 199 261 60 40 37,26,41 | 33,38,40
47 202 253 59 41 38,38,37 | 36,35,38
48 200 265 52 42 39,31,36 | 39,32,37
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[TponoBsxeHHs Tab1.2.2

10 11 12 13 14 15 16 17

23 65 - 30 Bepr. Hag KaMeporo 20 18 82

24 60 ; 32 Ha sixozi nopy- 18 17 80
IINCHHA HA HOBerHIO

25 62 - 23 Bepr. Hag kameporo 15 14 73

26 ; 61 20 : ; ; ;

27 - 66 18 Bepr. Hag KaMeporo 14 12 75

28 61 ; 25 Ha uxoni nopy- 17 14 71
IIICHHS Ha HOBerHK)

29 62 ; 22 Ha sixozi nopy- 19 15 72
IINCHHA HaA HOBerH}O

30 59 ; 23 i ; ; ;

31 ; 58 20 : ; ; ;

32 66 ; 25 Ha sixozi nopy- 20 17 77
IIICHHIA Ha HOBerH}O

33 ; 59 31 : ; ; ;

34 67 - 30 Bepr. Hax kameporo 12 10 80

35 ] 63 18 : ; ; ]

36 68 ; 27 Ha sixozi nopy- 18 16 74
IIICHHS Ha HOBerHIO

37 59 ] 33 Ha sixozi nopy- 19 17 78
IIICHHI Ha HOBerHIO

38 - 60 37 Bepr. Hag KaMeporo 10 18 80

39 ; 61 18 i ; ; ;

40 57 - 32 Bepr. Hag kKaMeporo 12 12 75

41 - 59 19 Bepr. Hag kKaMeporo 18 18 71

42 63 ; 27 Ha sixozi nopy- 15 12 78
IIICHHI Ha HOBerHIO

43 62 ; 15 i ; ; ]

44 ; 56 33 i ] ] ]

45 - 65 19 Bepr. Hag kameporo 14 12 76

46 60 ; 25 Ha sixozi nopy- 17 12 72
IICHHS HA HOBerHIO

47 61 ; 22 Ha suxoni nopy- 19 14 73
IIICHHI Ha HOBerH}O

48 60 ; 24 i ] ] ]
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6

7

49 261 317 58 40 40,30,44 | 37,34,39
50 257 318 59 44 41,33,40 | 38,38,40
51 207 267 62 43 37,34,33 | 38,3841
52 267 317 53 49 38,37,41 | 40,38,39
53 262 319 59 44 32,3342 | 38,33,35
54 207 259 60 43 33,37,41 | 36,3537
55 203 260 57 46 32,38,38 | 35,41,39
56 268 327 59 48 34,37,39 | 36,39,38
57 269 329 60 45 38,39,36 | 39,36,40
58 300 357 61 48 39,39,40 | 38,37,37
59 220 278 62 49 44,40,36 | 34,37,38
60 264 320 59 45 40,37,38 | 41,36,39
61 259 318 57 46 36,35,37 | 40,37,38
62 200 261 61 44 42,40,35 | 42,35,34
63 267 320 58 45 38,37,39 | 40,34,40
64 257 312 59 44 40,37,40 | 41,36,38
65 262 320 60 46 41,40,40 | 40,37,38
66 205 265 58 48 39,3534 | 39,3841
67 269 314 55 50 37,38,39 | 39,38,36
68 265 320 57 51 34,3539 | 38,30,35
69 207 262 58 39 30,35,37 | 35,33,33
70 203 259 55 47 30,37,35 | 35,40,35
71 267 325 58 45 33,37,38 | 37,4137
72 272 330 60 48 40,39,39 | 41,36,40
73 307 367 58 46 38,38,38 | 38,38,40
74 210 270 55 45 40,33,45 | 36,3342
75 214 273 59 44 38,2547 | 33,31,40
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3akiHyeHHs 1a011.2.2

10 11 12 13 14 15 16 17

49 ; 57 20 ; ; ; ;

50 65 ; 25 Ha suxoni nopy- 20 17 77
IIICHHA Ha HOBerH}O

51 63 - 29 Bepr. Hax KamMeporo 10 11 73

52 - 60 20 Bept. Hax kameporo 18 17 70

53 62 ; 25 Ha sixozi nopy- 14 14 77
INICHHA Ha HOBerH}O

54 61 - 15 : ; ; ]

55 ; 55 31 : ; ] ;

56 62 ; 25 Ha sixozi nopy- 23 18 69
IIICHHA Ha HOBerHIO

57 ; 64 27 ; ; ; ;

58 64 ; 24 Ha sixozi nopy- 15 12 80
IIICHHA Ha HOBerH}O

59 58 ; 25 : ; ; ;

60 68 - 28 Bepr. Hax KaMeporo 11 8 78

61 ; 63 17 ; ; ; ;

62 67 - 23 Ha sixozi nopy- 17 15 74
IIICHHA Ha HOBerH}O

63 59 - 30 Ha suxoni nopy- 16 16 77
IIICHHA Ha HOBerHIO

64 - 60 35 Bepr. Hag KaMeporo 9 7 78

65 ; 60 19 ; ; ; ;

66 57 - 30 Bept. Han kameporo 11 12 74

67 - 58 18 Bepr. Han kameporo 17 15 70

68 63 ; 24 Ha gixozi nopy- 15 12 77
IIICHHA Ha HOBerHIO

69 60 ; 17 ] ; ; ;

70 ; 55 33 ; ; ; ;

71 60 ; 25 Ha sixozi nopy- 23 20 71
IIICHHA Ha HOBerH}O

72 ; 62 27 : ] ] ;

73 67 ; 25 Ha sixoni nopy- 12 10 80
IIICHHA Ha HOBerHIO

74 64 - 28 Bept. Hax kameporo 18 17 80

75 60 ; 30 Ha sixozi nopy- 17 16 79
IIICHHA Ha HOBerH}O
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Ipumimka. * — Ha AUTBHULI MK HUKHBOIO TPAHUIICIO BUPOOJIEHOTO IPOCTOPY 1 OUMCHOIO BUPO-
KOIO BHIIEJNIKAaYOro paHillie BiIpoOIEeHOro rOpU30HTY NpUiiMaoTh f1'"' = o, A€ o — KyT NajiHH
6 6 nr
nopix (puc.2.2).

Ha BepTukanbHUX po3pi3ax Bl (PaKTUYHOI HMXKHBOI TPaHUIl BUPOOJIEHOrO MpOC-
tTopy (a0o MPOEKTHOI) IijJ BiAMOBIAHUMHU KyTamu ooBaienns "', ("', 6" [4] npo-
BOJSATH JIIHIT 10 MEPETUHY 3 3eMHOI0 MoBepxHero. [Ipu npoMy, SKIO 11 JIiHIT TepeTu-
HAIOTh BUPOOJIEHU MPOCTIP, TO TPAHMINIO 30HU OOBaJICHHS OyAYIOTh BiJ YaCTHH BU-
POOJIEHOT O IIPOCTOPY, SIKI BUCTYMar0Th (puc.2.2 a, 2.2 6).

3. BuzHauaioTh MiHIMaIbHO MOKJIMBI KYTH BIIKOCIB BUPB OOBaJICHHS .

4. BusHauaroTh rpaHULll 30HU MAKCUMAJIBHO MOXJIMBOT'O PO3IIMPEHHS BUPBH.

3. OTpumani Ha BepTUKaJIbHUX po3pizax Touku (1, 2, 3, 4) neperuny JiHIi 3 3eM-
HOIO TTOBEPXHEI0 MEPEeHOCATh Ha IiaH. HaHocaTh Ha po3pi3u Ta IUIaH BUPBY OOBa-
JICHHS.

IuTaHHA NI CAMOKOHTPOJII0

1. SIx BIIIMBAIOTH TIPHUYO-TEOJIOTIYHI YMOBHU HA TIPOLIEC 3PYIIECHHS 3€MHO1 TTOBEP-
XH1 B yMOBaX MUKHUTIBCHKOI'O PTYTHOT'O POIOBHIIA ?

2. Ha3BiTh KyTOBI mapaMeTpu IpOoLeCcy 3pYLUICHHS 3eMHOI MOBEPXHI, sIKi Qopmy-
I0ThCSI TIPU MIJ3EMHIHM po3po011i MUKUTIBCHKOTO PTYTHOTO POJOBHIIA ?

3. SIxi oco6MBOCTI MOOYT0BHM 30HU OOBATICHHS ?

4. SIxi HeOe3neyH1 30HM BUHUKAIOTh HA 3€MHI MOBEPXHI Mpu po3podii MUKHUTIB-
CHKOTO PTYTHOTO POIOBHIIA ?

5. SIK1 4ynCnOB1 3HAYEHHsSI KyTOBHX MapaMeTpiB MPOLECY 3PYLIECHHS 36MHOI MTOBEp-
XH1 151 yMOB MUKHUTIBCHKOT'O PTYTHOTO POJIOBHIIA ?

5. Illo Bu3HA4arOTh 3a AOMOMOI'0I0 KYTiB OOBaJICHHS ?

6. SAki ocobnuBOCTI MOOYIOBH Ha BEPTUKAILHUX PO3Pi3ax IPaHUIlb 30HU OOBaJICH-
HS y BUTAJKaX, KOJM YaCTUHHU BUPOOIECHOTO MPOCTOPY BUCTYNAIOTH ?

7. Slka 3arajibHa CTPYKTYypa ,,Y Ka3aHUN MO OXpPaHE COOPYKEHUM, MPUPOJAHBIX 00b-
€KTOB U TOPHBIX BBIPAOOTOK OT BPEIHOTO BIWSHUSA MOJ3EMHBIX pa3zpaborok Ha Hu-
KUTOBCKOM PTYTHOM MECTOPOXKACHHH  Ta iX OCHOBHE MPHU3HAYEHHS ?
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L,

Puc.2.1. Cxema 0o 6usnauerHs epanuyb 30HU 008ANEHHS HA 3eMHIl NOBEPXHI.

I-1 — ninia pospizy yxpecm npocmseannus nopio; -1l — ninia pospizy 3a npocmsaeanuam nopio;
1 — kommyp eupobaernoco npocmopy; 2 — wap, y aKomy 3anieae pyoruti nokiao, Li"'— posmip 30nu
obsanenns yxpecm npocmseanus nopio; Ly — posmip 30nu obsanenns 3a npocmseannsim nopio

a) 6)

1 3';

, . 6

"

Puc.2.2. Cxema 0o eusnauenns kyma [1"' npu 3nudicenni oyucnux pobim 3a nOKIA0OM 3 KYMom
naoinna 35° < o < 70°:
1 — supobnenuii npocmip, 6i0 AK020 6UHAUAIOMb 30HY 006ANEHHS, 2 — WAP, Y AKOMY PO3MAULO-

6aHi pYOHI NOKAAOU, 3 — BUPOOIEHULI NPOCMIP UWENIeHCA 020 paniule 8I0POOIeHO20 2OPUBOHMY
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Po3paxyHkoBo-rpagiuna podora Ne3

Ilo0ynoBa rpaHNIb OXOPOHHOIO HITHKA 1IJISl OXOPOHH BEPTHKAJIBHOIO IIAXT-
HOTI'0 CTB0JIA, PO3TAILIOBAHOIO Y JiesKauoMy 0011i 3aJ1i30PyAHOI0 MOKJIAAy B YMO-
Bax Kpusoacy

Hasuaneni yini: 1.Bueuenna ocodrueocmeil npoyecy 3pyuieHHs 3eMHOi NOBepXHI ma
tioeco napamempis ons ymos Kpusbacy 32iono 3 nopmamusHum 0o-
kymenmom— ,, [lpasunamu oxoponu ’[3].
2. Busuenus memoouxu no6yoosu 0oXopoHHUX YinuKie nio eepmuxa-
JbHI waxmui cmeoau 0ns ymoe Kpusbacy.
3. BusHnaueHnHsi 302aNbHOWAXMHUX 6MPAm 3d1i3HOI pyou 6 OXOPOHHOMY
YIIUKY.

,IIpaBuina oxoponun”[3] ckmaaeHi 3a pe3yabTaTaMH OaraTOPIYHUX JJTOCHIIKCHb
MPOLIECY 3pPYIIEHHS TIPCbKUX MOpiA 1 3eMHOi MoBepxHI B yMoBax Kpupbacy Ta €
00OB’SI3KOBUMU I TIAMPUEMCTB 1 OpraHizailiif, mo 3A1HMCHIOITh MPOEKTYBaHHS,
OyIIBHUIITBO Ta €KCIUIyaTaIlito MaxT 1 pyaHuKiB y KpuBopizbkoMy OaceriHi.

VY 3anexxHocTi Bil (OpMHU TPOSBY MPOIECIB 3PYIICHHS TIPCHKUX MOPiA HA 3€MHIN
MOBEPXHI pyaH1 nokiaau KpuBopizbkoro 6aceiiHy po3mojiijieHl Ha TP OCHOBHI TpYy-
i (puc.2.1[3]).

I'pyna | — moknaau, mpu po3poOIll SKUX HaJl BUPOOJICHUM MTPOCTOPOM YTBOPIOETh-
cs1 00J1aCTh 3pYIIEHHS TIPChbKUX MOpP1J, 0OMEXKeHa CTIMKUM CKIICTIHHSM 1 Aedopmartii
3€MHOT MMOBEPXHI HE AOCATAIOTh KPUTUYHUX 3HAYCHb.

I'pyna |l — moknaau, mpu po3poOIll AKUX, TOYMHAIOUN 3 BU3HAYEHOI ITMOMHU, Hal
BUPOOJIEHUM MPOCTOPOM YTBOPIOETHCS CTIMKE CKIIEMIHHS Ta PO3BUTOK 30HU 3pYIIECH-
HS 3eMHOI TIOBEPXHI1 JIOKATI3YETHCS Y MEXKaX TPAaHUYHOT O KOHTYPY.

I'pyna I — noknagu, npu po3poOiii KUX, 30Ha 3pYLIEHHS 3€MHO1 MOBEPXH1 Nepi-
OJIMIHO 30UTBIIYETHCS 31 30UTBIIEHHSM PO3MIPIB BHPOOJICHOTO MPOCTOPY. 3a Xapak-
TEPOM PO3BUTKY Ta MmapameTpamMu npoiiecy 3pyiieHHs rpyny |l mokmnanis posmoi-
nst0Th Ha Tpu miarpynu: g, Hly, 3.

[Ipu moOyn0BI OXOPOHHHMX IIUIMKIB BPaxOBYIOTHCS TaKi MOKA3HHUKHU: KaTEropis
OXOPOHM Ta PO3TalllyBaHHsS 00’€KTa, IO OXOPOHSAETHCS, MIIHICTh Ta OOBOIHEHICTH
NOpiJ, TEKTOHIKA 1 CTPYKTYpPHI 0COOJIMBOCTI MacHBY T1PCHKHX TOPI.

VYc¢i ciopyau Ta mpupoiHI 00’ €KTH, 110 PO3TAIIOBAaHI Ha TEPUTOPIAX IIAXT 1 PYy.-
HUKIB, pO3MOAUISIIOTh HA TPU KaTEropii OXOpOHHU.

OxopoHa cropy/ 3alMIIEHHSIM OXOPOHHUX I[UIMKIB 3aCTOCOBY€ETHCS Y BHUIMAJKAX,
KOJIM 1HII1 MIpA OXOPOHHU HE MOXYTh FapaHTyBATH HOPMAJIbHY €KCILTyaTallio Miapo-
0JIF0BaHOr0 00’ €KTa 00 € EKOHOMIYHO HEAOLIBHUMH.

Jlns 06’exTiB | Ta |l xareropiit 0XOpoOHU TPAHUIN OXOPOHHUX ILUIUKIB OYAYIOTh 3a
KyTaMU 3pYyIIEHHS Ta JiHIIMHU 3pyuieHHs, a aia 00’ ektiB |l xareropii — 3a kyramu
PO3PHBIB Ta JHISIMHA PO3PUBIB.

3aeoanus. [1o0yayBaTH TpaHUIll OXOPOHHOTO IUTHKA JJISI OXOPOHU BEPTUKATIBHOTO
[IAXTHOT'O CTBOJIA, PO3TAIIOBAHOTO Y JIe)KauyoMy OOIIl 3ai30pyAHOro mokjiamy. Bu-
3HAYUTH ONTUMAbHE PO3TAIlyBaHHS CTBOJA BITHOCHO 3ai30pYAHOIO MOKJIAay 3 TO-
YK{ 30pYy MIHIMQJIBHHUX BTPAT PYAH Y HILITUKY.
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Jlano:

— BEPTUKAIBHUMN IMIAXTHUM CTBOJI MPONAEHUM Ha rIuOuHy 560 M, NMpu 1IbOMY 3aTi-
30pyIHUI MOKJIAJ BiJl CTBOJA PO3KPUTUHN KBepliaraMu Ha ropuszontax 80 m, 160 m,
240 M, 320 M, 400 M, 480 M Ta 560 Mm;

— HAaHOCH y paiiOHl CTBOJIA MPEJCTABIEHI TPETUHHUMHU Ta YETBEPTUHHUMU BiIKIa-
JCHHSMH MTOTYXHICTIO N, M;

— KyT HaJiHHA Opia o , Tpaj;

— HOPMaJIbHI MOTY>KHOCTI TIPCbKUX MOPIJ Ta PyAHOr0 MOKJIaAy BIAMNOBIAHO CKIIa-
JarTb M4, My, M3, My Ta Ms,

— pO3Mip PO3MOBCIOIXKEHHSI 3aJ1130PYAHOT0 TTOKIaay 3a mpoctsaranusam L, > 500 m.

Po3tanryBanHs IaXTHOTO CTBOJIA BITHOCHO TPCHKUX MOPiJ HA T€0JOTTYHOMY PO3-
pi3i 3aJ1a€ThCS BUKJIAAa9eM.

YucenbHl 3HA4Y€HHS TIPHUYO-TEOJIOTIYHMX MapaMeTpiB 3a BaplaHTaMu Jid
BIJIMOBITHUX aKaJIeMIYHHMX I'PYIl HaBeaeHI y Taou.3.1.

Macmrad no6ynosu 1:5000.

IHopsinok BUKOHAHHA POOOTH

1. Buznavatots 3a ,,[IpaBunamu oxoponu’[3] KaTeropito 0XOpOHU CIIOPYIN BEPTH-
KaJbHOI0 [IAXTHOT'O CTBOJIA Ta IHpuHy 60epmu (Tadm.4.1[3]).

2. Bu3HauaioTh 3HAUYECHHA KYTOBUX MapaMeTpiB 3pYyLIEHHS IS 3aJaHUX YMOB
(ta6s1.3.1[3]).

3. HaHocsaTh Ha BepTUKaIbHHIA PO3pi3 BUPOOKHU (CTBOJ Ta KBEpPIUIATH), SIKI PO3K-
PUBAIOTh PYJAHUU MMOKIA.

4, Bu3HayaroTh TPAaHUIl IUIMKA Ha BEPTUKAIBHUX pO3pi3ax Ta HA IUIaHAX, BIIMIi-
TUBILH IX HA TOPU30HTAX MPOBEAEHHA TpHUYUX poOIT. BU3HAUAIOTH TOBXKUHU KBEp-
[IUIariB y M&XaX OXOPOHHOTO IIJTUKA.

5. Bu3zHa4atoTh MONOKEHHS MIAXTHOTO CTBOJIA HA IJIaHI Ta HA BEPTUKAIHHHUX PO3-
pi3ax 3 TOUKH 30py MIHIMAJIbHUX BTPAT PyAU y LLTUKY.

ITuTaHHA 11 CAMOKOHTPOJIIO

1. Sx posnoauisoThea TepuTopii maxt Kpupbdacy 3a 0COOJMBOCTSAMH MPOIECY
3pYIICHHS 3¢MHOT MOBEPXH1 MPH MiApoOKax ?

2. SIki po3mipu OepMu MpUMAaIOTh TIPH MOOYIOB1 IIJIMKA JIJIT OXOPOHU BEpPTUKA-
JHHOTO IIAXTHOTO CTBOJIA ?

3. SIKi 4ncnoBl 3HAYEHHS KyTOBUX MapaMeTpiB MPOIECY 3PYIICHHS 36MHOI MOBEp-
xHi 15151 KpuBopi3bkoro 3amizopyaHoro d6aceiny ?

4. 11lo Ha3MBaIOTh KyTaMH 3PYIICHHS ?

5. Slka 3aranbHa cTpyKTypa ,,[IpaBmit oxoponu[3] Ta iXx OCHOBHE MPU3HAYCHHS ?

6. Jlyist sikoi MeTH BU3HAYAIOTh 3aMacy KOPUCHOI KOMMAIMHA B OXOPOHHUX IIIJTUKAX ?
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Tabmang 3.1

I'ipan4o-reosioriyHi mapamMeTpu 1 Mo0OyA0BU IPAHMIbL OXOPOHHOT'0 IJIMKA

1-a rpyma
HoTty:xHicTh IIAPIB, M
Ne HOTy)KH.iCTb Kyt nan.in-
HaHOCIB HSl Iopix
Bap- h, m a, rpan my mo M3 My Ms
1 40 48 70 140 100 70 130
2 42 49 72 140 120 72 130
3 44 50 74 140 140 74 130
4 46 o1 76 140 160 76 130
) 48 52 80 140 180 80 130
6 50 48 82 140 100 82 130
7 52 49 84 200 60 84 130
8 54 50 86 200 80 86 130
9 56 o1 88 200 100 88 130
10 58 52 90 200 120 90 130
11 60 48 92 200 140 92 130
12 40 49 94 200 60 94 130
13 42 50 96 150 130 96 130
14 44 51 98 150 150 98 130
15 46 52 100 150 170 100 130
16 48 48 70 150 90 70 130
17 50 49 72 150 110 72 130
18 52 50 74 150 180 74 130
19 54 51 76 100 200 76 130
20 56 52 78 100 200 78 130
21 58 48 80 100 140 80 130
22 60 49 82 100 160 82 130
23 40 50 84 100 180 84 130
24 42 o1 86 100 200 86 130
25 44 52 88 100 160 88 130
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[TponoBxeHus Ta61.3.1

2-a rpymna
ToTy:KHicTh WAapiB, M
e HOTy)RH.iCTL Kyt nan.in-
HaHOCIB HS TIOPia
Bap. h a, rpan m; m, ms my Ms
1 40 48 150 110 100 70 95
2 40 48 150 110 100 75 100
3 40 50 150 120 100 80 95
4 40 50 160 120 100 85 90
3) 40 50 160 130 100 90 85
6 45 50 160 130 100 95 80
7 45 50 170 140 100 100 75
8 45 52 170 140 100 70 70
9 45 52 170 150 100 75 75
10 45 52 180 150 100 80 80
11 50 52 180 110 130 85 85
12 50 52 180 110 130 90 90
13 50 48 190 120 130 95 95
14 50 48 190 120 130 100 100
15 50 48 190 130 130 70 95
16 95 48 150 130 130 75 90
17 55 48 150 140 130 80 85
18 55 50 150 140 130 85 80
19 55 50 160 150 130 90 75
20 55 50 160 150 130 95 70
21 60 50 160 110 150 100 75
22 60 50 170 110 150 70 80
23 60 52 170 120 150 75 85
24 60 52 170 120 150 80 90
25 60 52 180 130 150 85 95
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3akinueHHssd Ta01.3.1

3-s rpymmna
ToTyKHiCTh MAPiB, M
no | Moryamuicrs | Kyr manin-
HAaHOCIB Hl MOPIA @,

Bap. h rpan m; m, ms My Ms
1 40 45 120 140 100 120 130
2 30 50 100 140 120 120 130
3 50 95 80 140 140 120 130
4 40 60 60 140 160 120 130
3) 30 45 40 140 180 120 130
6 50 50 120 140 100 120 130
7 40 55 100 200 60 150 130
8 30 45 80 200 80 150 130
9 50 50 60 200 100 150 130
10 40 55 40 200 120 150 130
11 30 60 120 200 40 150 130
12 50 45 100 200 60 150 130
13 40 50 80 150 130 100 130
14 30 55 60 150 150 100 130
15 50 45 40 150 170 100 130
16 40 50 120 150 90 100 130
17 30 55 100 150 110 100 130
18 50 60 80 100 180 100 130
19 40 45 60 100 200 140 130
20 30 50 40 100 200 140 130
21 50 55 120 100 140 140 130
22 40 45 100 100 160 140 130
23 30 50 80 100 180 140 130
24 50 55 60 100 200 140 130
25 40 45 100 100 150 140 130
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. Po3pi3 3a
Po3pi3 yxpecT npoctsaranss MPOCTATAHHAM
Macmra6 1:5000  Crs. 1 Crs. 1

Puc.3.1. [1o6yoosa oxopoHHo20 Yinuka 01 0XOPOHU 8ePMUKATILHO20 UAXMHO20 CMEOJA



Po3paxynkoBo-rpagiuna po6ora Ned

IloOynoBa rpannub 30HM HeOe3MeYHUX 3PYILIEHb MPH PO3Po0Li MOKJIAAIB Py
KOJIbOPOBHUX METAJIIB 31 CKJIAJIHOIO 0y/10BOI0 TOBIII IPCHLKHUX MOPi/

Hasuanvni yini: 1. Busuenns ocobnusocmeil npoyecy 3pyuienHs 3eMHOI NOBepXHI npu
PO3pobYi NOKNA0I8 KOPUCHUX KONATIUH 3 CKIIAOHO0I0 6008010 Mo8uyi nopio.
2. Busuenns memoouxu nobyooeu epanuyb 30HU HeOEe3NeUHUX 3pPYUleHdb
npu po3pobyi noKIaAdié KOPUCHUX KONAIUH 3i CKIAOHOI0 6Y008010 MOSU
2IpCoKUX nopio.
3. BusHnauenHs po3mipie 30Hu HeOe3neuHUux 3pyulenb Ha 6ePMUKAIbHUX PO-
3pi3ax ma naaxi 3eMHOI NOBEPXHI.

Ha ¢opmy mposiBy, xapakTep Ta mapaMeTpu MpoLECy 3pYIIEHHS TipChKHUX MOPiA 1
3€MHOI MTOBEPXHI BIUIUBAIOThH TaKl (PaKTOPHU:

— (hopma Ta po3Mipu OUUCHOT BUPOOKHU, IITMOMHA PO3POOKH;

— MIIHICTh BMIIIYIOUUX TTOPIJ];

— KYTH TJIIHHS PYJHUX MOKJIA/IB Ta IMJIACTIB TOPi;

— CUCTEMH pO3pOOKH Ta CIOCOOM YIpaBiIiHHS TIPCHKUM TUCKOM Ta IH..

Ponosuiia pya Koab0poBHUX METalliB MalOTh JBa OCHOBHUX THITH OYJIOBH T1PCHKHUX
HOPI;

— mrapyBaTa abo MIacTonoAi0Ha;

— HelllapyBaTa.

,,BpeMeHHbIe TpaBHia OXpaHbl’[5] peraaMeHTyrTh MmapameTpd Uisi MOOYyJO0BH
IpaHUllb 30HW HEOE3MEeYHUX 3pYIICHb, [0 BUHUKAE BHACIHIIOK PO3POOKU KOPHUCHOI
KOTJIMHU.

i rpanuIli Ha 3eMHI TOBEPXHI BU3HAYAIOTH 3a JOMIOMOTOI0 KYTiB 3pYIIIEHHS, 3HA-
YCHHS SKMX HaBeICHI y po3aiii 3 ,,BpeMeHHbIx mpaBui oxpanbl’[5]. ¥V posnini 4 [5]
BKa3aH1 yMOBH CTIMKOCTI, Ae)OpMyBaHHS Ta OOBaJICHHS M1APpOOJIECHOI TOBII TPChKUX
MOPiJ1 1 3eMHOI IMOBEPXHI.

3aeoanns. 1loOynyBatu o0yiacTh HEOE3MEUHUX 3PYUIEHb B TOBULII MOPLJ Ta 30HY
HeOe3MeyHuX 3pYIIeHb Ha 3eMHIN TOBEPXHI MPU MiA3EMHIN po3poOili pyaHOTO MOK-
nany.

Jano:

— Oya0Ba TOBIII TIPCHKUX MOP1J — HEIIApyBaTa;

— MIIHICTB ripcbkux mopin f=11-16;

— KyT MaJiHHS PYIHOTO MOKJIaTy o, Tpa.;

— TMOWHA BEPXHBOI TPaHUIll pyAHOTO TIoKIany Hi, m;

— TIIMOMHA HIDKHBOI TPAHMII pyAHOTO Mokjaany Ha, m;

— MOTYKHICTh PYJHOTO MOKJIaTy M, M;

— JIOBXKMHA OYMCHOT BUPOOKM 3a MPOCTSATaHHSM, BiJl SIKOI OYJyeThbCsl 30HAa HEOe3-
MEeYHUX 3pylieHs L, m;

— IPOEKTHA JTOBKUHA PO3BUTKY FpHUYUX poOIT 3a mpocTtsaradHsMm — 300 m;

— macmmtabd mooymaosu 1:5000.

UucenbHi 3HAYEHHS TIPHUYO-TEOJIOTIYHMX TMapaMeTpiB 3a BaplaHTaMu JJid
aKkaJeMIYHUX IpyI HaBeneHi y Tadin.4.1.
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Taomung 4.1
I'ipau4o-reosioriydi napamMeTpu JJis no0ya0BM I'PAHULb 30HH HeOe3NeYHNX 3PylIeHb

NeNe a, Hq, H,, m, L, NeNe a, Hi, H,, m, L, NoNe a, Hq, H,, m, L,
Bap. | rpaiu. M M M M Bap. | rpan. M M M M Bap. | rpau. M M M M
1 26 210 270 26 30 26 16 215 270 26 30 51 26 220 270 26 40
2 27 220 280 27 31 27 17 225 280 27 35 52 27 230 280 27 42
3 28 230 290 28 32 28 18 235 290 28 40 53 28 240 290 28 44
4 29 240 300 29 33 29 19 245 300 29 45 54 29 250 300 29 46
5 30 250 310 30 34 30 20 255 310 30 50 55 30 260 310 30 48
6 31 260 320 31 35 31 21 265 320 31 55 56 31 270 320 31 50
7 32 270 330 32 36 32 22 275 330 32 60 57 32 280 330 32 52
8 33 280 340 33 37 33 23 285 340 33 65 58 33 290 340 33 54
9 34 290 350 34 38 34 24 295 350 34 70 59 34 300 350 34 56
10 35 300 360 35 39 35 25 305 360 35 30 60 35 310 360 35 58
11 36 310 370 36 40 36 26 315 370 36 35 61 36 320 370 36 60
12 37 320 380 37 41 37 27 325 380 37 40 62 37 330 380 37 62
13 38 330 390 38 42 38 28 335 390 38 45 63 38 340 390 38 64
14 39 340 400 39 43 39 29 345 400 39 50 64 39 350 400 39 66
15 40 350 410 40 44 40 30 355 410 40 55 65 40 360 410 40 68
16 41 360 420 41 45 41 31 365 420 41 60 66 41 370 420 41 70
17 42 370 430 42 46 42 32 375 430 42 65 67 42 380 430 42 30
18 43 380 440 43 47 43 33 385 440 43 70 68 43 390 440 43 31
19 44 390 450 44 48 44 34 395 450 44 30 69 44 400 450 44 32
20 45 400 460 45 49 45 35 405 460 45 35 70 45 410 460 45 33
21 46 410 470 46 50 46 36 415 470 46 40 71 46 420 470 46 34
22 a7 420 480 a7 51 a7 37 425 480 a7 45 72 a7 430 480 47 35
23 48 430 490 48 52 48 38 435 490 48 50 73 48 440 490 48 36
24 49 440 500 49 53 49 39 445 500 49 55 74 49 450 500 49 37
25 50 450 510 50 54 50 40 455 510 50 60 75 50 460 510 50 38




Iopsiiok BUKOHAHHSA PO0OTH

1. Bu3zHavaroTh BUCOTY 00J1acTi HeOe3meuHuX 3pyIIeHs 3a Gpopmysoro (16)[5]:
S
hoc = k2 I_P’

ne k, — xoedimieHT, sKuit 3anekuTh Bij MinHocTi mopia, mpu f = 11-16 k, = 8-9
(ta6un.9 [5]); S, — moma pyaHOro NOKJIaxy Ha po3pisi yxpecT npoctsranss; | — mo-
XHJia JIOBXKHHA PYTHOTO MOKJIAAy Ha PO3pi3i yXPEeCT MPOCTATaHHS.

Sxmio h,. < Hy, To mobyaoBy rpanuis 001acTi HeOE3MEUHUX 3PYIICHD Y TOBIII TTO-
P17 HAJT OYMCHOKO BUPOOKOIO BUKOHYIOTh y TaKil MOCIIJOBHOCTI 32 HACTYITHUX YMOB:

1. Kym naodinns pyonoeo noxnady o < 35°.

Ha BepTukambHOMY pO3pi3i yXpecT MPOCTATaHHS IMOKJIaay BiAKIamarwTh N,., SK
nokasaHo Ha puc. 4.1, a. Jlami mijx KyraMu HeO€3MeUHUX 3pYIIEHb Lo, Yoo TPOBOISTH
JiH1I, SKI 0OOMEXYIOTh 00JacTh HeOe3NeyHuX 3pyuieHb. BepxHio rpaHuiio o0iacTi
HeOE3MeUHNX 3pYIIEHb IMEPEHOCATh Ha BEPTUKAJIbHY IMPOEKII0 32 MPOCTITaHHSAM
(puc. 4.1, 6). biuHi rpaHuIli Ha K TPOEKIT OYIYIOTh MiJl KyTaMH O,

2. Kym naodiuus pyonoeo noxknady 35° < a < 60°.

Ha BepTHKaibHOMY pO3pi3i yXpeCT MPOCTATAaHHS MOKJIaay BiIKJIaaawTh h,., fK
nokaszaHo Ha puc.4.2, a. Jlani nig kyramu HeOEe3MeUHUX 3pYIEHb foe, Vo TPOBOISTH
JiH1T, K 0OOMEXYIOTh 00JacTh HEOE3MeYHUX 3pyIleHb. BepXHIO rpaHuUIio o0iacTi
HeOE3MeUHNX 3pYIICHb TMEPEHOCSATh Ha BEPTUKAIbHY MPOCKINI0 3a MPOCTITaHHSIM
(puc. 4.2, 6). biuH1 rpaHyLl Ha Ui TPOEKUIi OyAYIOTh MiJT KyTaMU O,..

3rigHo 3 ,,BpemenHbiME mpaBuiiamMu oxpanbl’[5] mpu minHocTi mopin f = 11-16
KYTH HEOE3MeYHUX 3pyIIeHb OyyTh HACTYITHUMH:

Lo = 80° — 0,150, ane e menme 70°, y,. = 85°, 0,. = 85°.
Skuto h,. > Hj, ToO BUKOHYIOTH MTOOY/I0OBY TPAHHUIb 30HH HEOE3MEUHUX 3PYILICHb Ha
3eMHI MOBEPXHI MyJl KyTaMH 3pyIIeHHs f, 7, 0 Yy TpbOX HNPOEKIisIX — HA BEpTHUKa-
JBHUX PO3pi3ax YXPECT MPOCTITaHHsA, 3a MPOCTATaHHAM MOKJIaay Ta Ha IUIaHI.

3rijHo 3 ,,BpeMennbiMu npaBuiamu oxpansl’[5] mpu minHocTi mopix f > 8 Benu-
YHHU KYTiB 3pYyIIEHHS OyIyTh HACTYITHUMHU:

a) sixio 0° < a < 30°, f=70° y=70° o="70°

6) stkiwo 30° < o < 50°, B=65° y=65°, &=7T0°.
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Puc.4.1. [lobyoosa epanuyb obracmi Hebe3neuHux 3pyuleHs Y moeuyi 2ipcoKux nopio

Puc.4.2. [lobyoosa epanuys obaracmi Hebe3neuHux 3pyuleHs Y mosuji 2ipcbKux nopio
npu 35° < o < 60°.
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ITuTaHHA 11 CAMOKOHTPOJII0

1. Ha3BiTh KyTOBI mapaMeTpu MPOLECY 3PYIICHHS 3€MHOI MOBEpPXHI, K1 Gopmy-
IOThCS TIPU IMA3E€MHIN PO3poO0Ill POIOBHUII 31 CKJIAJTHOK OYJIOBOI TOBIII TIPCHKUX
nopiz ?

2. SIxi 0cOOMMBOCTI MOOYIOBY 30HU HEOE3MEUHUX 3PYIIEHD ?

3. SIxi1 HeOe3rmeyHl 30HW BUHUKAIOTh MPHU PO3POOII POAOBUI 31 CKIAJAHOK Oy0-
BOIO TOBIIII TPCHKUX TOPiJT ?

4. SIxi 4MCNIOBl 3HaYEHHS KYyTOBUX IMapaMeTpPiB MPOIECy 3pYIICHHS 3€MHOI MOBEp-
XH1 JJIs1 YMOB POJIOBHIIL 31 CKJIAJIHOIO OyI0BOIO TOBII T1IPCHKUX MOPiA ?

5. SIx BU3HAYAIOTh BUCOTY 00J1aCTi HEOE3MEUHUX 3PYIICHD ?

6. SIk1 0coOMMBOCTI MOOYOBH Ha BEPTUKAIBLHUX PO3pi3ax IPaHUIlb 30HU HeOe3re-
YHUX 3PYIICHD?

7. Slka 3aranbHa CTPYKTYpa ,,BpeMeHHbIX npaBuit oxpanbi”’[5] ?
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