2.3 PacyeT U nNpoeKTHPOBaHUE 3BeHA 3Y00BOH OOPOHBI

UEJb PABOTBL. O3HAKOMUTBCS C METOJUKON MPOEKTUPOBAHUS
3BeHa 3y0OOBOU OOpOHBI, a TAKKE C PJIEMEHTaAMHU pacyeTa HEKOTO-
PBIX €€ ITapaMeTPOB.

OBOPYJIOBAHHUE. ['paduueckas 4acTh paOOThI BBIOJTHACTCS
Ha MUJTUMETpoBoi Oymare opmara A3 B macmrtabe 1:10. Ana-
JUTUYECKUE PACUYEThI BBITIOJIHSIIOTCS B MOSCHUTEIBLHON 3aIlUCKE.

COJAEP/KAHUE PABOTbI
- Ilo NCXOOAHBIM JAaHHBIM IJISI KAKIOI'O BapHaHTad BBIIIOJHUTDL

cleayroulee:
- CopoeKTHupoBaTh 3B€HO 3y0OOBOM OOPOHBHI.
- Onpenenutsb GOpMy paMbl U €€ KOHCTPYKTUBHBIEC pa3MeEpHl.
- PaccunTaTh TATOBOE CONPOTHBIICHUE.
ITocTpouB CUII0OBOM MHOIOYTOJBHUK, OIPEHECIUTh PaALUO-
HaJIbHBIN BEC OOPOHBI.

OBIIME ITOJIOKEHUSA

JI11 TOBEpPXHOCTHOM 00paOOTKH MOYBHI IITUPOKOE pacCIpo-
CTpAaHEHUE TMOJYy4YUIu 3yOOBBIE OOpPOHBI TPEX THUIOB: TsHKEas
tpex3BeHHast 3b3TVY-1,0; cpenuss tpexsBenHas 3b3C-1,0; to-
cepHas Jierkas 3.BII-0,6. IlepcnieKTUBHBIMU SIBJISIFOTCA CKOPO-
ctHbIe 3y0oBbIe O0poHBl B3CC-1,0 -cpennue u b3TC-1,0 — Tsoke-
nasl.

Jlenenne 3yOOBBIX OOpOH Ha TSKENbIE, CPEIHUE M JIETKUE
ompeesieTcss Harpy3koi Ha 1 3y0 Beca OOpOHBI; ONTHMAaJIbHBIC
3Ha4YeHUsI uX TakoBwl: 15,7-19,6 H - nns Tsoxensix 6opon, 11,8-
14,7 H nns cpennux u 5,88-9,8 H ni1st nerkux 00poH.

[Ipu pazmeniennu 3y0ObeB Ha pame OOPOHBI TOIAKHBI COOJTIO-
JaThCs CIAETYIONINEe TPeOOBaHMUSA:

1. Kaxnplid 3y0 JOJKEH MPOBOJUTH CAMOCTOSITENIbHYIO 00-
po3y. DTO 00OCHOBBIBAETCSI TEM, UTO MPHU MOCTYNATEILHOM JIBU-



KEHUH OOPOHBI, 3y0 MepeMeIacT YaCTUIIbI TIOYBHI B HAITPaBJICHUU
NEepHEeHAUKYIJISIpHOM ee nBuxkeHuto. [llupuHa monocel mepeme-
I[A€MbIX YACTHUI] MOYBBI T€M OOJIbIIIE, YEM TIIyOXKe MOTpyKaeTCs
3y0 B mouBy. Clie1oBaTeNbHO, PACCTOSTHUE MEXKY 3YObsIMH, MPO-
BOJSIIIIUMHU COCEAHUE OOPO3AKU JIOHKHO OBITH COTrJIACOBAHO C
riyOuHON 00pabOTKH MOYBHI.

2. bopo3aku mo Bcel mMpUHE 3axBaTa OOPOHBI JOJHKHBI Ha-
XOJIUTCS Ha PaBHBIX OJ[HA OT JPYTOM pACCTOSHUSX.

3. Bo uz0exaHue BO3HUKHOBEHHS CHJI, HapYIIAIOUIUX CIIO-
KOWHBIX XOJI OOPOHBI KaXJbli 3y0 JOJDKEH padoTaTh B OJIMHAKO-
BBIX YCJIOBHUSIX, YTO JOCTUTAETCS MPaBUJIHLHBIM MOCTPOCHHUEM 3Y-
OOBOTO MOJIS.

4. Cuna Taru mjisi 00€CredYeHus YCTOMYMBOTO X04a OOpOHBI
JNOJDKHA MPOXOJUTH Yepe3 CIeJ UEHTpa TSKECTH U ObITh HAIpaB-
JIEHA MOJ1 ONPEICICHHBIM YIJIOM @ K TOPU30HTY.

MOPSIIOK BBITMIOJIHEHUSI PABOTbI
[Topsinok pacnoyiokeHHs1 3yObEB MOKET OBITh ABOSIKUM 2-5-

3-1-4 unu 4-1-3-5-2. 910 03HayaeT (MpU NMEPBOM BapHUAHTE), UYTO
nepsyro ciieBa 00PO3JKYy MPOBEAET 3y0, pacmoioKEHHbI HA BTO-
POW MIONIEPEYHOM TUIAHKE;
émopyro 00pPO3JKYy NPOBEACT 3y0, PacHoJOKEHHBIM Ha 5
(BepxHeM) MIaHKe;
mpemovio TPOBEJET 3y0 PacHoJIOKCHHBIM Ha 3 IUIAHKE, YET-
BEPTYIO0 OOPO3JKY MPOBEACT 3y0 PacroIOKEHHBIM Ha 1 miiaHke u
MoCJIeIHIO (KpaiHIo crhpaBa) O0pO3JKy HMpoBeaeT 3y0 pacho-
JI0’)KEHHBIN HA YETBEPTOM IUIAHKE.
AHaJIOTUYHBIE PACCYXKJICHUS W JJIS BTOPOrO BapuaHTa pas-
MeEIIICHUS 3yObeB.
Takue 3aKOHOMEPHOCTH PACIOJOXKEHHUS 3yObEB MO3BOJIS-
I0OT TIOCTPOUTH 3Ur3aroo0pa3Hyr0 pamy OOpOHBI M OOECIEUYUTH
yKa3aHHBIE BbIIIE TPEOOBAHUS K €€ KaueCTBEHHOMN padoTe.



Ji1st mocTpoeHust 3y00BOro moJist 00pOHbBI 33JJaHHBI:

1. TTopsinox pacmnosioxeHus 3yObeB.

2. Tumn GOpoHBI.

3. a — pacCTosIHUE MEXTy OOpO3AKaMU COCETHUX 3yObEB, MM.

4. h — pacCTOSTHHUSI MKy ITOITEPEYHBIMU TUTAHKAMU, MM.

5. M — 4ucno monepeyHbIX MIIaHOK.

6. M1 — 4KCII0 MPOJIOIBHBIX 3UT'3aro00pa3HbIX MIAHOK.

7. lo— rmyOuHa 0OpabOTKH MOYBBI, MM.

8. I3 — mmuHa 3y0a, M.

9. G/N — oTHomIeHHE Beca 3BeHa OOPOHEI K BHITAJIKHBAOIICH
cuJe.

B nHauane Hameuaror quHuM 1, 2, 3, 4, 5 nonepeyHbIX IIa-
HOK (00bI4HO uX 5). [IpoBoadT ux Ha paccrosHuu h gpyr or apy-
ra, puc. | mim 2.

3aTeM HUXKE IepBOM JuHUM (MpuMepHo Ha 15-20 MMm) Hame-
4aloT CJIe/bl 3yObEB Ha 3aJJTaHHOM PACCTOSIHUU a JIPYT OT JIpyra.

[To 3alaHHOMY B BapuaHTE MOPSAJKY pa3MEIICHUs 3yObeB Ha
paMe HaMeydaroT UX PACIOJOKEHHUE Ha JIMHUSAX MOMEPEYHBIX Iia-
HOK MYTEM MPOCKTUPOBAHUS CO CJiela HA COOTBETCTBYIOIIYIO JIU-
HUIO.

CoenuHsis 3ur3arooOpa3HbIMU MPOJOJIbHBIMU JTUHUSIMHU 3Y-
Obsl, y’K€ pa3MEIICHHbIC HA JIMHUSAX IONEPEUYHBIX IIAHOK MOJIY-
4aloT KOHTYP 3BE€Ha OOpoHbI. [IpoosibHbIC W TONEPEYHBIC TJIaH-
KM, @ TaKX€ MECTa PACIHOJIOKCHHUS 3yObEeB Ha MX MNEPECEUCHUIX
HEOOXOAMMO BBIJICJIMTh Ha CXEME€ >KUPHBIMM JMHUSIMU. O003Ha-
YUTh JJIMHY 3BE€HA, IIIUPUHY 3aXBaTa OOPOHBI U PACCTOSHUS MEX-
1y 3yObsIMU Ha OJTHOM IJIaHKE.

Jlns ompenenieHusl TATOBOTO COINPOTUBJICHUS CIIPOEKTHPO-
BaHHON OOPOHBI HEOOXOJIUMO BHIYEPTUTH B YK€ IIPUHSITOM paHee
MacimrTade cxeMmy OOpPOHBI B BEPTUKAJIBbHOUN MIOCKOCTH, PUCYHOK
1. Cuiibl, 1EUCTBYIOLIUE B TOPU3OHTAIBHON MJIOCKOCTH, B3AUMHO
ypaBHOBemuBaroTcsa. Bennunna L Oepercst u3 pucynka 1 unu 2, a
lo v |3 ¥3 HCXOMHBIX TAHHBIX.
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Pucynok 1 Cxema G0poHbI

TssroBoe conpoTUBIICHUE OOPOHBI 3ABUCHUT OT €€ BECA, YHCIIA
3yObE€B M CONMPOTHUBJIECHHS MOYBHI. [l MpakTUYECKUX LIEJICH Mpu
ONPENCIICHUA TATOBOTO COMPOTHUBIEHUS MOHO IOJIb30BAThCSA
BBIPAXKEHUEM

P=nk, (1)

I7A¢ 7 — YUCJIO 3yObeB;

K — compoTuBiieHHEe OJHOrO 3y0a, B cpeaHeM (110 OIBITHBIM
JTAHHBIM) OHO JICKHUT B npeaenax 9,8-14,7 H - ans nerkux, 21,56-
24,5 H - nns cpeanux u 39,2-49,0 H niist Tsoxensix O0poH.
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Pucynok 2 Cxema 60poHBI

[Ipu IpOEKTUPOBAHUU HOBOW OOPO3bI JJIs1 ONIPEACICHHUS €€
panroHaiabHOro Beca G, 00ecrneynBaroIero yCToMunBbii Xo1 00-
POHBI 110 TUTyOMHE TMOJIB3YIOTCS BHIPAXKEHUEM

G > Psina, (2)

rae P — Tarosoe conporuBieHue, H;
@ — YTOJI HAKJIOHA CWJIBI TSITU K TOPU3OHTY, TPaL;

o = arctg 2—3 (3)

Ha pucynke 3 n3o0paxeHbl CUIIbI IEUCTBYIOIIKE HA OOPOHY:
G - Bec OOpPOHBI NPUIOKEHHBIN B LIEHTPE TSHKECTH, P - cuia TAry,
JMHMS JEUCTBUS KOTOPOM MPOXOJUT yepe3 Touky 1 (cien meHTpa
TSXKECTH OOpPOHBI), BepTuKayibHas peakius N mouyBsl Ha 3y0e.
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Pucynok 3 K onpeneneHuio cuJji AeiicTBYIOIINX HA OOPOHY

ITepenecem cuny tsaru P B Touky 1. PaccmarpuBas ee kak
CyYMMY PEaKIMi TOPU30HTAIBHOM COCTABJISIONIEH R M BepTHUKAIIb-
Hoi (G-N) ompenenuM ¢ MOMOIIBIO MHOTOYTOJIbHUKA (IIOCTPOCH-
HOTO B MpUHATOM Maciitadbe cwi H/mm) paunoHanbHbii Bec G
OOpPOHBI.

BennuuHy BbeITaIKMBaromen cujibl N MOXHO ONpPEIC/IUTh,
HCTIOB3YS

3amanHoe otHotmreHue G/N.

N =G — P sina, 4)

[ToxcrasuB BMecto G 3Hauenue N u3 coorHomenus G/N
onpenennmM, BenqnuuHy cuiibl N. M3 mpousBosibHOM Touku O moA
YIJIOM (0 K TOPU30HTAJIM MIPOBENIEM JIMHUIO, HA KOTOPOW B MPUHS-
TOM MaciITade OTJIOKHM BekTop cwibl P. M3 koHIa Bektopa P
OTJIOKUM B TOM € MacIiTade BeKTOp cuibl TsbkecTu G. M3 KoHIa
BeKkTOpa G MpOBOJAUM TOPHU30HTATBHYIO JIMHUIO JI0 MIEPECECUCHUS C
BEPTUKAJIBHOM MPOBEJACHHON U3 TOUKUA (). ITUM CaMbIM 3aMbIKaeM
CWJIOBOW MHOTOYTOJIBHUK U OIPEAEIAEM BEKTOP TOPU3OHTAIIBHOU
COCTaBJISIFOIIEH CUJIBI TATH R 1 BeKTOp BhITAIKUBarOIIen cuiibl N.
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Pucynok 4 K onpeaejieHuIo cuJ AeCTBYIONIUX HA 3y00-
BOIO 0OpPOHY

COJIEPKAHHME OTYETA

Otuer opopMIISIETCS B COOTBETCTBUHU C H3JI0KECHHBIM I10-
psankoM rpaduyeckoil u pacueTHoil yactu padotel. [Ipu »ToM B
OTYETE JIOJIKEH OBITh YEPTEXK MOCTPOCHHOM 3y00BOM OOPOHBI, HE-
00X0JIMMBbIE pacyeThl, CXEMbl OOPOHBI U JCUCTBYIOIIUX CHJI IS
OMNpPEAEIICHUS TATOBOIO COTPOTUBIICHUS.

B 3akitoueHun oT4YeTa CTYJICHT JOJKEH J1aTh CBOU BBIBOBI
10 BBIMIOJTHEHHOM padoTe.



Taomuia 1 UcxoaHble JaHHBIE

HNCXOJHBIE JAHHBIE

No [Topsimox Tun a, | h, o, | |5, IM| M| G/
Bap | paccrta- | OOPOHBI | M | MM | MM | MM 1 | N
HOBKH
3yObeB
1 2-5-3-1-4 | Jlerkas | 25| 150 | 20 | 80 |5 | 4 | 2,0
2 4-1-3-5-2 300 150 | 20 90 |5 4 | 21
3 2-5-3-1-4 35150 | 30 | 100| 5| 4 | 2,2
4 4-1-3-5-2 25| 200 30| 80 |54 | 20
5 2-5-3-1-4 30 200 40 90 |54 | 21
6 4-1-3-5-2 35| 200 | 40 | 100| 5| 4 | 2,2
7 2-5-3-1-4 | Cpen- | 40| 250 | 40 | 110|514 | 21
HSISI
8 4-1-3-5-2 50| 250 | 40 | 115| 5| 4 | 2,2
9 2-5-3-1-4 55| 250 | 40 | 1205 | 4 | 2,3
10 | 4-1-3-5-2 401 300 | 50 125/ 5| 4 | 2,1
11 | 2-5-3-1-4 50| 300 | 50 | 130| 5| 4 | 2,2
12 | 4-1-3-5-2 55 300 | 50 | 135(5 | 4 | 2,3
13 | 2-5-3-1-4 40 350 | 60 | 140/ 5| 4 | 2,1
14 | 4-1-3-5-2 50| 350 | 60 | 145| 5| 4 | 2,2
15 | 2-5-3-1-4 55 350 | 60 | 150( 5| 4 | 2,3
16 | 4-1-3-5-2 | Tsoxe- | 50| 300 | 60 | 1605 | 4 | 2,2
nas
17 | 2-5-3-1-4 60| 300 | 60 | 165|5 | 4 | 2,3
18 | 4-1-3-5-2 /5| 300 60 |1/0/5| 4 |25
19 | 2-5-3-14 50 350 | 70 | 165| 5| 4 | 2,2
20 | 4-1-3-5-2 60| 350 |70 | 1705 |4 | 2,3
21 | 2-5-3-1-4 /51350 |70 | 175|5 (4 |25
22 | 4-1-3-5-2 501|400 |80 | 1805 (4 | 272
23 | 2-5-3-1-4 60| 400 | 80 | 1855 |4 | 2,3
24 | 4-1-3-5-2 /51400 |80 | 1905 (4 |25




25 | 2-5-3-1-4 50450 |80 | 195/5 |4 | 272
26 | 4-1-3-5-2 60| 450 | 80 | 2005 |4 |23
27 | 2-5-3-1-4 /5450 |80 | 200|5 |4 |25




