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1 O0mas yacrb
1.1 OnepaTMBHO-TAKTHYECKAs] XaPAKTEPUCTHKA 00bEeKTa

KOHCTpYKTUBHO-TIJITAHUPOBOYHBIE ~ pEUIEHUS  3/IaHHUS:
pasMepbl B IUIAHE;, BBICOTA; 3TAXKHOCTH; COCTAB IIOMEILECHHUN;
Marepuanl CTPOUTENIbHBIX KOHCTPYKIMM M HMX OTHECTOMKOCTB;
HAJIMYAE€ W BUJ NOPOTHUBOIIOKAPHBIX IpErpan, NIPOEMOB B
CTPOUTEIBHBIX KOHCTPYKLHUAX, HMX pPa3Mephl; XapaKTEPUCTHKA
MyTeW 3BAaKyalllH, POTUBOJBIMHON 3aIIUThI, CHCTEM OTOILICHUS,
OCBEIICHUS U BEHTWIALIMH; MECTa OTKIFOYEHUSI BEHTUIISIIUOHHBIX
YCTaHOBOK M DJICKTPUYECKOTO  HANPSHKEHUsA,  CTEIECHb
OTHECTOMKOCTH 3/1aHUS.

TexHOoJI0rus MPOU3BOJACTBA: CYIIIHOCTh TEXHOJIOTHYECKOTO
Ipoliecca 1 €ro MnoapHasi OlacHOCTb; BU/J| TOKAPHON HAarpy3Ku U
€€ BEJIMYMHA; MOKAPHAs ONACHOCTh NPUMEHSEMBIX BEILIECTB U
MaTepuasoB;, Hauboliee MOKapOOMacHbIE MECTa; KaTeropus
30aHMS M TIOMEIIEHHW 110 B3PBIBOIOXKAPHOW U IOXAapHOH
OMAaCHOCTH.

XapakTepHucTUuKa MPOTUBONOKAPHOIO BOJOCHAOKEHUS

HapyxHoe mpoTHBOIOXapHOE BOJOCHAOKEHHE: AHAMETP
BHYTPEHHETO BOAOMPOBO/IA; KOJWYECTBO BHYTPEHHHUX MOKAPHBIX
KPaHOB U MECTa UX Pa3MEILIECHUS; KOJTUYECTBO MOKAPHBIX KPAHOB,
KOTOPBIE MOXHO MCIOJIb30BaTh OJHOBPEMEHHO IIPH II0KApE;
BO3MOXXHOCTb TIOBBILICHUS JAaBJIEHUsS BOJbI, TUI U JHAMETP
HApYKHOM MPOTUBOINOKAPHOW BOJOINPOBOJIHOM CETH, €€ HAIop U
BOJI00T/1a4a; CTIOCOOBI MOBLIIIEHUS HAMIOPa B CETH; PACCTOSHUE OT
MOYKapPHBIX THIPAHTOB U IPYTUX BOAOUCTOUYHUKOB JI0 3/1aHUSI.

Buytpennee mnpoTHBOIOXapHOEe BojocHaOxenue: Koi-
[1K Ha sTaxax; mecta pazMmenieHus; pacxon u3 [1K.

OO0mmue cBeIeHUs: CBS3U U CUTHAIM3AIUH, CTAIMOHAPHBIX
cpenctB TymeHus. OrHeTyliampe BeNECTBA U HOPMAaTHUBHBIC
WHTEHCUBHOCTH MX IOJA4yd. Beinucka u3 pacnucaHus BbIE3I0B
MOKapHBIX MOAPa3EICHUI Ha ITOXKapBbI.



1.2 Ilopsinok aeiictBuii meporo PTII

[Tpu 3TOM yCcTaHaBIMBAETCS:

- COOTBETCTBHE pACUYETHOW IUIOMIAAM TOXapa Ha
MOMEHT BBEJICHHUSI CTBOJIOB TIEPBBIM IOJIPA3/ICIICHUEM, BEIMYNHE
101311, yKa3aHHoi B 3ananuu (nepeganHoit PTII-1 na ILIYCC).
st 3TOro TpeOyeTcss OmpeleluTh PAcCTOSHHE, MPOHICHHOE

7,
(bpoHTOM TOpeHHs 3a BpeMsi CBOOOHOTO Pa3BUTHUS moxkapa (<)
o ¢hopmyse

Lc& - 075\/ﬂ2-1 +Vflz-2

\Y .
['ne " 7— nuHEWHas CKOPOCTh PacHpOCTPAHEHHUSI FOPCHUS,
M/MUH.

= 7, =71, —10
0 10 mun, 2 cé MUH.

3Has MECTO BO3HMKHOBEHMsSI TOPEHMS U BEJIUYHHY
paccTosiHUs, TPOHAEHHOTO (POHTOM TOPEHHS, ONPEACISIIOT
(bopMy pa3BHTHS MOKapa U €ro TUIONIA/Ib;

-IIPaBWJILHOCTh ONpPEAETICHUs PEIIAIOIero HarpaBJIeHUs
BeleHUsT ~ OOEBBIX  JCHCTBUIA. OmpenenuB  pemiaroIiee
HampaBjeHue, B COOTBETCTBUU ¢ TpeboBanusimMu BYIIO — 95,
HEOOXO/IMMO CpPaBHHUTH €r0 C HAaNpaBICHHEM BBEIEHHS CHJI WU
cpeactB, npuHATHIM nepBeiM PTII, u, npum HE0OXOAMMOCTH,
MOJITBEPINTD PEUICHNE PACUETOM;

- TpeOyeMblii pacxoj OTHETYIIAIIUX BELIeCTB IS
JIOKaJIM3aIiH TToXKapa.

OH onpexensercs no ¢popmyse

Qmp - Sm‘]mp’

S
rae " —Imjomanab TYIICHUs Ha MOMECHT BBEJICHHMS CTBOJIOB

2
NCPBbLIM MMOAPA3ACIICHUEM, M



J
"?— Tpedyemasi (HOpMaTHBHAsl) MHTEHCUBHOCTD IOJAYU

* 2
OTHETYIIIAIIETO BEIIECTRA, alc*m (ITpunoxxenue 7).
[Tnomane TymeHus onpeaensercs no popmynam:
15 IpsIMOYTOJIBHOTO Pa3BUTHS I10Kapa

S,, =nhah,

I'me N — KoaM4ecTBO HaIpaBiICHUN BBEICHUS CTBOJIOB Ha
IIYTAX PAcIpPOCTPAaHEHUs TOPEHUS;
a — mupuHa PpoHTa pacpoCTpaHEHUs TOPEHUs, M,

h

m—  rayOuHa TymeHus (Ui py4YHBIX ~ CTBOJIOB
NPUHUMAETCs paBHOM Sy, st maderHbix — 10m);
JUI KPYTOBOM, OJYKPYroBOil U yriioBoi (opMbl IOXkapa

S =kz(R*-r?)

rae K — koaddurment, yuutbiBaronmii Gopmy moxapa
(s kpyroso# ¢opmbl noxkapa K = 1, momykpyrosoit — kK = 0,5,
yrioBoit — k = 0,25);

73,14,

R — pammyc momaau moxapa Ha MOMEHT BBEICHHS

R=L
CTBOJIOB IIC€PBLIM ITOAPA3ACIICHUCM, %, M,

r=R-h

M — paguyc IUIOLIaJN I0XKapa, Ha KOTOPYI He

II0/Ia€TCsl OTHETYIIAIEE BEIECTBO, M;
OpU TMoXape B 3JaHUU CO CTEJUIAKHBIM XpaHEHUEM
MaTepHalIbHBIX ILIEHHOCTEH TpeOyeMblil pacXxoj ompenensercs 1o

dbopmyre:
Qmp = Ncchm

N, =nm+A

— KOJHMYECTBO CTBOJIOB, HEOOXOIMMBIX
JUTsl OTPAaHUYEHHMS PACTIPOCTPAHEHHUS I0XKapa;

M — KOJMYECTBO IIPOXOJOB  MEXKAY  TOPAMIAMU
cTesIakaMu;



N — KOJIMYECTBO HAIlpaBJICHUH BBEICHHS CTBOJIOB;

A — KOIMYECTBO IMPOXOJIOB MEXK]Y TOPSILIUM M COCEIHUM
HE TOPSIIUM CTEIUIAKaAMU;

g — pacxoJ BOJIbI U3 CTBOJA, JI/C.

OnpenenuB TpeOyeMbIii pacxo OTHETYIIAIIETO BEIIecTBa
JUIsl OTPaHUYEHUS PACIPOCTPAHEHUS MOXKapa, CIAylIaTeNlb JOJKEH
MPOAHAIU3UPOBATh  TAKTUYECKUE  BO3MOXKHOCTH  IEPBOTO
MojApa3/ielieHusl B TMOJadye OTHETYyIIAllero BemecTtBa. Pacxon
OTHETYIIAIIET0 BEIIEeCTBa, KOTOPBIA MOXET IoAaTh II€pBOE
nojpasaesieHne, He0OOXOAUMO ONPENEISATh C YYETOM OOCTAaHOBKH,
CIIOXKUBILICHCS Ha TIOXape, YHMCICHHOCTH JIMYHOTO COCTaBa M
HaJIu4usl TOXKAPHO-TEXHUYECKOTO BOOPYKEHHMs, a TaKXKe BHJIA
00eBBIX JCHCTBUH (pa3BeKa, ClIacaHue JIIOJICH U T. 11.);

- MPaBWJIBHOCTh M TIOJHOTAa OTJAHHBIX KOMaHA W
pacIoOpsKEHUH;

- ONITUMAJILHOCTh CXEM IOJJa4H OTHETYIIAIINX BEIIECTB;

- MPaBWIHHOCTh BHIOOpA OTHETYILIANIMX BEIISCTB U THIA
CTBOJIOB JIS MX MOJAQYH;

- IIOJIHOTA HCIOJIb30BAaHMUSA TAKTHYECKHX BO3MOXKHOCTEMH
MEPBOTO TOJIPA3/IETICHUSI; BO3MOXXHOCTh JIOKAJTU3AIMK T0XKapa
MEepBbIMA  MPUOBIBIIUMHU  MOAPA3JEICHUSIMU, BO3MOXKHOCTb
JUKBUJAIMY TI0’Kapa MEPBBIMH MPUOBIBITUMU TIOIPA3ICTICHUSIMU.

Ecniu monpasgenenusi, npuObBIIHE 1O BBI3OBY Nel,
JIOKAJTU30BaTh IOXap HE MOTYT, TO HEOOXOJMMO OINpPEaeNUTh
00CTaHOBKY K MOMEHTY BBEIACHHMSI CHJI W CpPEICTB IO
TTOBBLIIIICHHOMY HOMEPY BBI30BA.

B Tom cnydae, eciu pemenus nepsoro PTII mpusHaHbl
OIMUOOYHBIMU, JOJIKHO OBITh TMPEITOKEHO HOBOE KOHKPETHOE
pelIeHue C MPEeACTaBICHUEM CXEM PACCTaHOBKHU CHJI U CPEJICTB U
M3JI0KEHUEM COOTBETCTBYIOIIMX KOMAH/I U PACIIOPSIKEHUIM;

-[IOJTHOTA MPOBEJCHUS Pa3BEJIKH;

-MPaBWJIBHOCTD UCIIOIB30BaHUS BOJIOMCTOYHUKOB,

-PaBWIBHOCTh OIPEJECICHUs] HOMEpa BbI30BA CHUJI U
CPEICTB.



2 CneuuajbHas 4acTh

2.1 IIporuo3upoBaHue BO3MOKHOH 00CTAHOBKH M pacyeT CUJI
U CPEJCTB /IJisl OTPAHMYEHUs] Pa3BUTHA MOKapPa

[IporHo3upoBaHue BO3MOYKHOW ONEPATUBHO-TAKTHUYECKOMN
OOCTaHOBKM Ha IOKape W pacyeT IapaMeTpoB pa3BUTUSA U
TYUIEHUS MOKApa OCYLIECTBIISIETCS [0 BBIIIOJIHEHUS YCIOBHI
JIOKaJIM3allMM MO0 U3BECTHBIM (opMyliaM M 3aBUCHUMOCTSM. [lis
MPOTHO3UPOBAHUS M  OLEHKH  BO3MOXHOW  OIEpPaTUBHO-
TaKTUYECKOM OOCTaHOBKHM Ha MOKape HEOOXOAMMO OIPEAETUTh:
IIonaap IoXapa, IUIoONaAb TYUIEHHUs, CTEINEHb 3aJbIMIICHUS
TOPSIIIIETO M CMEXHBIX IMOMEIIEHUH, BO3MOXKHOCTh OOPYIICHHUS
HECYIIMX CTPOUTEIbHBIX KOHCTPYKIHH, TpeOyeMbIii pacxon
OTHETYIIAIIKUX BELIECTB, KOJUYECTBO CTBOJIOB, JIMYHOI'O COCTaBa U
MOYKapHOU TEXHUKH ISl OTPAHUYEHUS PACIIPOCTPAHEHHUS 110XKapa,
00eCIEYeHHOCTh OTHETYIIAIIMMHU BELIECTBAMH, BO3MOKHOCTH
MIPOTUBOMOKAPHOTO BOIOCHAOKEHUSI.

s noBeIIeHHOr0 HOMEpa BbI3oBa Ne 2 3ayaya peniaercst
B CIEAYIOIIEH IOCIEA0BATEIBHOCTH.

Paccrosinue, mpoiineHHoe (POHTOM TOpeHUss Ha MOMEHT
BBEJICHUS CTBOJIOB IMOCJICHUM IMOAPA3ACIICHUEM, TPUOBIBIIUM 10
MOBBIIIEHHOMY HOMEpY BbI3oBa Ne 2, onpezensercs mo popmyre

L,=L, +05V

ce

rie P - BpEeMs pa3BUTHs II0XKapa OT

MOMEHTa BBEJIEHHS CTBOJOB IIEPBBIM NOJAPA3JEICHUEM JIO
MOMEHTa BBEJEHUsA CTBOJIOB IIOCJIEIHHUM IOAPA3JIEICHUEM,
MPHUOBIBIINM I10 MOBHIIIIEHHOMY HOMEpY BbI30BY Ne 2, MUH:



Ne2 No2 No2
T, =T +7T, +7,
p P — Bpems pa3BUTHS HOXKapa

70 BBEACHHSI CTBOJIOB IMIOCIEIHUM MPHUOBIBIIMM Ha TOXap
I10/Ipa3/JIeJIEHUEM 110 MTOBBILIEHHOMY HOMEPY BbI30Ba Ne 2, MUH:
Ne2
9¢  _ BpeMs OT MOMEHTa BO3HMKHOBEHHS II0Kapa 0
MOMEHTa COOOILEHUS O HEM B MOJpa3JeiICHHE, KOTOpPOE IO
BbI30BY Ne 2 mpuObLIO HA MOXKap MOCIEIHUM, MHH;

No2
T
en - Bpems CJEIOBaHMsA Ha II0KAP IIOCIEIHETO
HpI/I6BIBLHeFO HO)KapHOFO HOI[pa?.I[eJIeHI/ISI I10 N9 2, MHH,
N2
Ts
P - BpeMSI 606B0r0 pa3BeprIBaHI/I}I IIOCJICOHETO

MPHUOBIBIIETO HA TIOKAP IMOXKAPHOTO TMOPA3ICICHHS 110 BBI30BY Ne
2, MUH.

3Hasi paccTosiHUE, NpOHACHHOE (QPOHTOM TOpeHHUs 3a
BpEMSI BO3MOKHOTO Pa3BUTHA MOXKapa, U MECTO BO3SHHUKHOBEHHUS
ropeHwus, omnpeaensercs ¢opMa IMoxkapa W ero miomans. [lpu
3TOM HAJ0 YYMUTHIBaTh, YTO K dTOMY MOMEHTY BpeMeHu (opma
TIOMIA/IN TTO’Kapa MOXKET U3MEHHUTHCS.

[Tnomane moxkapa onpenensercs no Gopmynam:

JIJIst IPSAMOYTOJTBHOT'O Pa3BUTHS TIOXkKapa

S, =nalL,

Jns  KpyroBo#l, MONyKpyroBoi u yrioBoil (¢opmbl
pa3BUTHS NOXKAapa

2
IIpu pacnipocTpaHEHUH TOPEHUS B CMEXKHBIE IOMEIEHUS
S, =S, +S,+..+S,,

r Snl’SnZ""’ nn_

1 TIoIIaJAb Imoxxapa COOTBETCTBCHHO B
MEPBOM, BTOPOM U JpPyTrUX MOMELIEHUsX — (opma miIomagn
noxapa " ¢€€ BCJIIMYHMHA OHNpCACIACTCA B 3aBUCHUMOCTU OT

9



pacCcTosAHMA, HpOﬁﬂCHHOFO (prHTOM rop€Huss B KaXIOM
IIOMCIIICHHUH.
2.2 PacueT cuJI VISl TYLIIEHUS MOKapa
Metoauka pacyera CHJI U CPEACTB JJId TYHICHHU I10XKapa:
Onpez[en;no IIomaab TYIICHH.
ST = ST(uex) + ST(KpOBJm)
Onpez[en;no Tpe6yeMBII71 pacxo BOJAbI HA TYHICHUC.
Qrpuex)” = St(uex)*JIrp
QTp(KpOBJ‘Iﬂ)T = ST(KpOBJ‘Iﬂ)*\]Tp
Onpeaem}o KOJIMYCCTBO CTBOJIOB HA TYHICHHUE.
NCT(uex)T = QTp(uex)/ Qer
NCT(KpOBm{)T = QTp(KpOBJIH)/ qCT

OmnpeznensieM KOJUYECTBO OTACICHHNA, HEOOXOAUMOE s
M0/Ia4¥l CTBOJIOB HA TYIICHHE

NOTILT = NCTT/ nCTOTIL
Ner®™ - KOJTMYECTBO CTBOJIOB, KOTOPOE MOXKET MOAATh OHO
OTJICJICHHUE.
OmnpenensieM TpeOyeMblii pacxo1 BOABI IS 3alTUTHI.
TpeOyeMmblii  pacxod BOABI HA 3alIUTy BBHINIE W
HUKEPACIIONIOKEHHBIX YPOBHEW OOBEKTa OT TOTO YpPOBHS, T

MPOU30IIENT 0P, PACCUUTHIBACTCS MO (hopMyIIe:
3aIly

Q3amTp, = Sga]_u X - N [H/C].

r71€: Ssam — TJIONTA/IB 3AIAITAEMOTO YyacTKa, [M2];
I 3alll
P _ rpeGyeMast HHTCHCHBHOCTD TT0JA4H OTHETYIIALINX
CPEJICTB Ha 3aIHTy.
Ecii B HOPMATUBHBIX JOKYMEHTaX M  CIIPABOYHOI
J'II/ITepaType HCT JAaHHBIX 10 HNHTCHCUBHOCTH Imogaumn
OTHETYWIAIMX CPEACTB HA 3alUTy OOBEKTOB HAMpPHMEp, MpH

10



Io’Kapax B 3[aHUAX, €€ YCTaHABJIMBAIOT 10 TAKTHYECKUM
yCIOBUSAM OOCTaHOBKM M OCYILIECTBICHHS OOEBBIX ACHCTBUH IO
TYIICHUIO  II0XKapa, MCXOAd U3  ONEPAaTUBHO-TAKTUYECKOU
XapaKTepUCTHKH OOBEKTa, WM MPUHUMAIOT YMEHBIICHHOW B 4
pas3a 1Mo CpaBHEHHIO C TpeOyeMOll MHTEHCHBHOCTBIO OJa4M Ha
TYIIEHHE II0XKapa U ompeelseTcs Io Gopmyie:

3aI
ITP- X #r2
=0,25 X |y, [1/(c*m)]
Omnpenernsem KOJIUYECTBO JIMYHOTO COCTaBa,

HEO00XO0IMMOr0 JUIS BEAECHU O0EBBIX JEHCTBHHN.
Nuwe = N'pc-70mex)*3 + Npck-50"""*1 + N pc-70(kpoeas) *2 + Npazs™1 +
Nms*l = 3*3 + 1*1 +3*2 + 4*1 + 3*1 = 23

N'pc-70(uex) — KomuyecTBO cTBOJOB PC-70, momaHHBIX Ha
TYyILIEHHUE TI0’)Kapa B 1[eXe

Npck-50**"" — KOTUYECTBO CTBOJIOB, MTOJIAaHHBIX HA 3aAIIUTY

N"pc-70(xposns) — KomuecTBO cTBOJIOB PC-70, mogaHHbBIX Ha
TYyIIEHUE KPOBIIU

Npase — KOJIMUECTBO Pa3BETBICHUN

N — KOJTHYECTBO MOCTOB 0€30MaCHOCTH

[Toctpoenne  cOBMEWMIEHHOTO  rpauka  H3MEHEHHS
WIOMaAX  MOoXapa, IUIOHmaAd  TYIIeHUs, TpebyemMoro H
(haKTHYECKOTO PAaCcXOJI0B OTHETYIIAIIETO BEIIECTBA BO BPEMEHU

CoBMeleHHbIH Tpa@uK pa3BUTHS W TYIICHHUS T[OXKapa
PEKOMEHIYeTCSI BBITIONHATH C COOJIOACHHEM OIpeHelICHHBIX
TIPaBUIIL:

1. I[lo ocu  opauHat  (BepTHKajbHAas  OCh)
OTKJIQJIbIBACTCSA:

cyeBa - TLIONIA b TIOKApPa B M2;

CIIpaBa - pacxo]i OTHETYIIAIINX BEIIECTB B JI/C.

2. I[To ocm abcuucc  (TOpW3OHTANIBHAS  OCh)
OTKJIaJBIBACTCS aCTPOHOMHYECKOE BpEMS B yacax (MU MUHYTaX),
B 3aBHCHMOCTH OT BPEMEHH TYIIICHUS.

11



3. TpeOyemblil pacxoll OrHETYyIIAIEro BeIeCcTBa
ONpEeEsAeTCS YMHOKEHHEM BEJIMYMHBl IUIOLIAAM  IOXKapa,
B3jTO0 Ha MOMEHT BpeMeHM u3 Tabuuuel «OpraHuzanus
TYHUIEHHsT BO3MOXHOro moxapa nepBsiM PTID», Ha Tpebyemyto
IUI1  JAHHOTO O0BEKTa HMHTEHCUBHOCTb. Ecim orherymaiiee
BEIIECTBO MMOJABAIIOCh HA IUIOIIAAb TYLICHHS, TO HEOOXOIUMO
OIIPEACIIUTD €€ BEIIMYMHY U ITPOBECTHU JINHUIO IUIOINALU TYLICHUS
1 TpeOyeMoro pacxo/a Ipu IoJ1a4ye ero Ha IJI0Ia b TYIICHHUS.

4. @DaKTUYECKUI PacXol OrHETYIANIero BEeecTBa Ha
OIpe/IeJICHHbII MOMEHT BPEMEHH OepeTcs MO JaHHBIM TaOJIUIIbI
«Opranusanys TyILIEHUs BO3MOKHOI0 nokapa nepssiM PTID».

[Ipu cocTtaBieHUU COBMEIIEHHOTO Tpaduka TpedyeMmbie U
(dakTHuecKkue pacxoAbl IOJayd OTHETYIIAIlUX CpeACTB Ha
pa3nuyHbIe TPOMEXKYTKH BPEMEHH OepyTcsi M3 pacuera CUl H
cpeactB U Tabnuibl «Pa3BuTHe M TylIeHHE MOXapa B 31aHUMY.
(ctp. 221 PTIN)

I'padux u3MeHeHUs IUIOIAAM ToXKapa (TUIoLaau,
nepuMeTpa u GpoHTA TYIICHHS)

HelleJecoo0pa3Ho MOKa3blBaTh pPa3/ielbHO OT Trpaduka
U3MEHEHMsI TpeOyeMOro pacxoja OrHETYHIAIero CpeiacTBa.
I'paduku 10KHBI OBITH COBMEIIEHHBIMHU, TaK KaK B 3THUX CIydasx
M3MEHEHHUIO ITapaMeTpa Mokapa B paBHOM CTETNIEHU COOTBETCTBYET
U3MEeHeHHe TpeOyeMoro pacxoja OrHETyLIallero cpeictsa. Bee
rpaduKy  BBIIOJHAIOT CIUIOIIHBIMU  JIMHUSIMH, a Tpaduk
(dakTHUeCKOro  pacxofa  OTHETYIIAIIEro cpeacrea —
CTYNEHYAThIMH.

CoBMelieHHbI TpaguK BBIIOJHATH B COYETAHUU C
YHHUBEpCaJIbHOU TaOiauIe 60eBbIX AEUCTBUN, KOTOpas COBIAIAECT
c rpapukoM mo ocu abcumcc (Bpems). B aroil Tabmuue
0003HaYaeTcss TAaKTUYECKHUI 3aMbICell IUIaHa MOXApOTYUICHHUS C
UCIOJIb30BAHUEM YCIOBHBIX 0003HaueHH, NpuHATHIX B BYIIO n
CPTII

12



Sp,MY, Q,a/c

Itp. = 0.15 a/(cxm?)

1 ! 1 ! ! 1
T T T T T T T

130 150 210 230 950 310 330 350 410 430450 510

A 4

a) Mo IJI0LIAJU MoKapa

2. — BeJIMYMHA TUIOMIAU TYIICHUS U TpeOyeMoro pacxoaa
OTHETYIIAIIEr0 BEIIECTBA MPH MMOJa4e €ro IO IJIOMAIU TYIICHHUS;
IpH MPSAMOYTOJbHOU (hopMe ToXKapa — CIUIONIHAS JIMHUS, TPH

KpyroBoil (WM CEKTOpPHOW) IUIOUIaJM IO0)Kapa — ITYHKTHpHAas
JIUHUS;

1 - nnomans noxapa.
2 — TUIOIIAb TYIICHHUS.
3 - pakTHUECKHI pacXo/ OrHETYIIAIIEero BEeIeCTBa.
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SpMH% Q,a/c
Itp. = 0.15 a/(cxm?)

2&"37|5

2007 30 X
1507 225 /]
100115 7~

130 150 210 930 750 310 330 350 410 430450 510

0) Mo NJIOIAAN TYlIIEHHUS MoKapa

2.3 Opranu3auus ynpaBJieHUsl CHJIAMH U CPeJICTBAMHU MPH
Be/JeHUHU AeHCTBHUI 110 JIOKAJIU3AIUA U TYLICHUIO M0Kapa

VYnopasieHue cunamMM M CPEACTBAMU  IOJPA3ACICHUHN
IT0KapHOM OXPaHbI Ha MOKAPE W NPUAAHHBIMM CHUJIaMU BKJIIOYAET
nesrenbHocTh PTII u onepatuBHOro mraba, OCyIIECTBISIEMYIO B
LENSAX YCIENIHOTO BeJeHusi OoeBbix aAeiicTBuid. [lom »Tum
IIOHUMAETCAd  INPOTHO3MPOBAHME U  OLEHKAa  OIEPATUBHO-
TaKTUYECKON OOCTaHOBKM Ha MOXape, MPUHATUE pEIICHHs Ha
BeZicHHe OOeBBIX JeWCTBUH, pa3paboTka TAKTUYECKOIro IUIaHa
TYILIEHUs, IOCTAHOBKA OOEBBIX 3a/a4 Mepe]] Moapa3AeIeHUSIMU U
OpraHu3anys UX B3aUMOJEUCTBUA, KOHTPOJIb 3a BBIIIOJIHECHUEM
IIOCTaBJICHHBIX  3a7a4, OpraHu3alMs  B3aUMOJEWUCTBUSA  CO
ciry>k6aMu Topoia M IpYTMHU MPUAaHHBIMU CUJIAMHU.

[Ipunstue pemieHus Ha BeaeHUE OOEBBIX JEHCTBUI
OCYIIECTBISIETCS Ha OCHOBE OILIEHKH 00CTaHOBKH Ha moxape. [Ipu
STOM YyCTaHaBIIMBaeTCs TpeOyemoe KOJIMYECTBO CUJ M CPEACTB
UL JIOKaIu3allM¥  I0XKapa,  ONpeNeNsieTcss  peliarolee
HalpaBJieHUE BeJIeHUs! 00EBBIX ACHCTBUI, MPUHUMAETCS pELICHHUE
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0 HEOOXOJMMOCTH OpPraHU3alMK ONEPATUBHOIO IITaba U OOEBHIX
YYaCTKOB, OCYIIECTBISICTCS BBIOOP OTHETYHIAIETO CPEICTBa,
crocoba u MpUeMoOB €ro Mojayu, OpraHU3yeTcs paccTaHOBKa CHII
U CPEJICTB, UX B3aUMOJICHCTBUE, CBS3b U T.1.

B paboTte 10mKHBI OBITH PACKPBITHI CIIEAYIOIINE BOIPOCHL:

- TIOPSIIOK CMEHBI PYKOBOJICTBA Ha MOXKapE;

- opraHmzanus TpPOBEACHUS pa3BEIKH IMpU IOKape Ha
00BEKTE;

- ONpeAeNieHWE  PEIlAolIero  HampaBieHHs  OOEBBIX
e CTBHIA;

- o0ocHOBaHUE HEO0XOIUMOCTH OpraHu3aIuu
OIIEpPAaTUBHOTO MITada Ha MOKAPE U €Tr0 COCTaBa;

- TIOCTaHOBKA KOHKPETHBIX 3a7a4 OlepaTUBHOMY HITal0y (
HayanpHuky mraba (HUI), wavansuuxy T1huta  (HT),
MIPEJICTAaBUTENSIM CIYKO roposia u 00bEeKTa);

- o0ocHOBaHME HEOOXOAMMOCTH OpTaHU3aIMH OOEBBIX
Y4acCTKOB U MX KOJIMYECTBA,

- TIOCTaHOBKa KOHKPETHBIX 3aJad KaKIOMY OTIEJICHUIO U
ornpezeneHue He0OX0AUMOTO UM KOJTMYECTBA CUII U CPEJICTB;

- opranmzamusi  padotel  3BeHbeB [J[3C, ecmum wux
HE00X0AMMO HUCIOJIb30BATh IPH TYILIEHUH M0KaPa;

- opraHm3anus OOeBbIX JEHCTBUII Tpu TeMIeparype

0
HapyxHoro Bosayxa — 10 C u mmxe;

- IIOCTPOCHHE  COBMECTHOIO  rpauka  H3MEHEHHUs
WIOaAX  MOXapa, IUIOHMaAd  TYIIeHUs, TpebyemMoro w
(aKTUYECKOr0 pacxo0B OIHETYILAIIETO BEIIECTBAa BO BPEMEHU;

- TeXHHMKa O€30MacHOCTH TpH TYLIEHUH I[0Kapa Ha
00BEKTE.

Kaxngoe pemenne HeoOXoIMMO  OOOCHOBaTh  WIIU
MOATBEPANTh HOPMATHUBHBIMH JIOKYMEHTAaMH, CCBHUIKAMH Ha
MOKapHO-TEXHUYECKYIO ~ JUTepaTypy. PelieHus, NpUHSATHIC
yqamumucs, opopmisitorest B Buze tabmui (mpunoxkenus 2,3,4
BYII0-95).
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Pemaromee HarpaBieHrne OOCBBIX JCHCTBUN OMPEACIIACTCS
Ha pa3JIMYHbIC ITPOMEKYTKU BpeMeHHU: i Kaxxaoro us PTII, Ha
MoMeHT npubeiTust JICIIT, Ha MOMEHT TMOJa4u CTBOJIOB
MOJIPA3JCIICHUSMU, TMPHUOBIBIIMME IO TIOBBIIICHHOMY HOMEPY
BBI30BA, HA MOMEHT JIOKAJIU3al[uu MoXkKapa.

CriocoObl  pacCTaHOBKM CHJI M CPEICTB BBIOMpAIOTCH,
HCXO0/sI W3 KOHKPETHOH OOCTaHOBKH, CIIOKHBIIEHCS Ha TMOXKape.
[Ipy »>TOM  yUMTHIBAIOT IUIOWIAAL  TOXKapa, peuaroiee
HarpaBjieHHe OOEBBIX JEHCTBUM, KOJWYECTBO CHJI M CPEJICTB,
YAQJIEHHOCTh BOJIOMCTOYHUKOB, IUIAHUPOBKY 37aHUsA, CTEINEHb
3aAbIMJICHUST M T.J. TPU PACCTAaHOBKE Ha BOJIOMCTOYHUKHU
MOApa3AesICHU, TPUOBIBIINX IO MOBBIIIEHHOMY HOMEPY BBI30Ba,
CJIelyeT YYUTHIBATh BO3MOKHOCTh MX MOJKIIFOUEHHUS K MTOKaPHBIM
ABTOMOOWJISIM TIEPBBIX MOJAPA3ACICHUNA B IEJAX ONTUMAJIbLHOTO
HCIIOJIb30BAHUS TAKTHMYECKOrO MCIOJBb30BAaHUS TaKTHYECKUX
BO3MOKHOCTEH II0KAapHOW TEXHUKHM M COKpALLEHUsS BPEMEHU
BBE/ICHUS CTBOJIOB. CXeMbl 00€BOT0 pa3BEpTHIBAHMS MPUOBIBIINX
CUJI U CPEJIICTB JOJIKHBI OBITh ONTUMATBHBIMH. [Ipu opranuzanuu
MOJBO3a BOJABI WM €€ IMEPEeKAa4yKH JOKHBI OBITh IMPUBEICHBI
CXEMBI MTOJa41 BOJBI U UX Pacuer.

[Tpu HCIOJIb30BaHUU CIICIHATBHBIX MOKAPHBIX
aBTOMOOWJIEH U TPUCTIOCOONECHUNW  TEXHUKH  HEOOXOIMMO
YUUTBIBATh UX TAKTUKO-TEXHUUECKHE XapaKTepUCTUKU. OnucaHue
OpraHU3ali CBS3W U OCBEIICHUS Ha TMOXape JIOHKHO OBITh
WJUTFOCTPUPOBAHO CXEMaMHU.
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3 BeiBoanl

[To pe3ynpraraM BBIOJHEHUS AHAIM30B OOCTAHOBKH M
pacyeToB JIENAIOTCS BBIBOJBI O BO3MOXKHOCTSX TapHHU30HA
MOXAPHOM OXpaHbl MO TYIICHHIO IIOKapoOB Ha OOBEKTE U
MEpPONPUATHIX,  CIOCOOHBIX  MOBBICUTH  3((eKTHBHOCTH
MOXXAPOTYIICHHS.
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4 I'papnueckas 4acThb

I'paduueckas yacTh BBINOJIHAETCS B MacluTabe Ha JIMCTE
dbopmara Al u BKITFOUAET:

- IJJaH O0BEKTa C YyKa3aHHEM HEOOXOIMMBIX pa3MepoB,
IIO/IBE3/THBIX JI0POT’, CXEMbI BOJIOMCTOYHHUKOB;

- CXeMy, PpAacCTaHOBKM CH M CpeAcTB (B IBeTax, B
COOTBETCTBMM C HOMepamu BbizoBa: 17 Ne - cummm; 27 Ne -
3eJE€HBIM; OCTaJIbHbIE NMPHUOBIBAIOLINE MOAPA3ACICHHS - YEPHBIM)
C yKa3aHWEM pCIIAIoNIero HaIpaBieHUs OOCBBIX JCHCTBHIA,
nom@aM  mo)kapa, OOeBbIX  y4yacTKOB, MecTa  IuTaba
MI0’KapPOTYILEHUSI, KOHTPOJIbHO-IIPOIYCKHOI'O IYHKTAa W IIOCTaB
0€30IacHOCTH, pe3epBa TEXHUKM Ha MOMEHT JIOKaIU3aLuu
[10’Kapa, CXEMbl CBSI3U U OCBELLIEHUS, TPAHUI] 30HbI 33 [bIMJICHHUS.
[Inomanp noxapa Ha cXeMeé IITPUXYIOTCS KpPacHbIM LIBETOM C
0003HAaYCHHEM MeECTa BO3HHKHOBEHHS TOXKapa M C yKa3aHHEM
BEJIMYMHBI IJIOWAAN. ['paHuLbI IJI0OMAAM TOKA3bIBAOTCS Ha [1Ba
MOMEHTa BPEMEHM: BBEJIEHHUS CTBOJIOB MEPBHIMH IMPHOBIBIIMMHU
MOpa3JEeJICHUAMU U JIOKalu3auuu mnoxapa. I[Ipu 3tom mnomans
KaXJIOTO MPOMEXYTKa BPEMEHH IITPUXYETCS CETKOM pa3HOU
gacToThl. Eciy ropeHne paciipoCTpaHUIOCh B IPYrHe 3TaKU U Ha
OJTHOM JTa)K€ CJOXKHO IOKa3aTh PACCTAHOBKY CHUJ U CPEJCTB,
BBIYEPUHUBAIOTCS MOSCHSIOIINE CXEMBI;

-Ha cxemax O00eBOro pas3BepThIBAaHUS HEOOXOIUMO
yKa3aTb JUaMETpbl PyKaBOB MaruCTPAJIbHBIX JUHHUH, KOJIHMYECTBO
pYKaBOB B HHUX M HallOpbl Ha TOJIOBHBIX M IPOMEXYTOUYHBIX
Hacocax MOXapHbIX aBTOMOOUJIEH;

- COBMEIICHHbIH TpaduK H3MEHEHHs IUIOLAAN IM0XKapa,
IUIOIIAAN TYIIEHUs, TpeOyeMoro M (paKTHUECKOro pPacxoioB
OTHETYIIAIIEro BEeUIeCTBa BO BPEMEHH;

- CBOJHBIE JIaHHBIE IO IapaMeTpaM pPa3BUTHUS U TYIIECHUS
noxapa (taou. 2).
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[lpu  BhIMONHEHHMH  rpadUUYecKO  YacTH  CleayeT
coomronars TpeboBanus ECKJI, ycioBHBIE 0003HAUEHUS TOJKHBI
COOTBETCTBOBATH JOKyMeHTaMm (1, 3, 4).
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PacTcaHHe BhiE310B CoBMEIEHHbT TpAQHK H3MEHEHIA
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IIpunoxenne 1

MUHHUCTEPCTBO HAYKHM U BBICIHIEI'O OBPA3OBAHUS PO
®I'BOY BO «YIAMYPTCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

MHuoronpoguibHbIi KOJLJIEAXK NPO(PecCHOHAIBLHOI0 00pa3oBaHus

KYPCOBAS PABOTA
no aucuuiuize «[loxapHas TakTHKa» Ha TEMY:

«YCOBEPIIEHCTBOBAHUE CUCTEMBbI JIMKBUIALIMY ITOCJIEJICTBUAI ABAPUIA HA
OPEITPUATUN TA30BOI [TPOMBIIIJIEHHOCTH OO0 «A3IIPOM TPAHCT'A3 YOA»
OUIMAJ APKAYJIOBCKOI'O JIMHEMHOI'O ITPOM3BOACTBEHHOI'O YIIPABJIEHH
MAT'UCTPAJIBHBIX I"'A30ITPOBOJOB»

CIELUANBHOCTD
20.02.04 «IloxapHast 6e30MaCHOCTDb)

Hayuneii pykoBoaurens PaGoty BeITIONHMI
WBanos N.W. HWBanos W.H.
« » 20 « » 20
Koncynpranr
WBanos .M.
« » 20

WMxeBck —202__ 1.
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Conepxanue

KP.20.02.04.374/01-05.15.15.

Yam. | Jlucm | 1, Ajviinse uma | Modnuce | fama
Paspab. [erle] Jumepa Jluem Jlucmos
oo HanmeHoBaHue ] 5c
Kowcyssm. 0 L
—F Vory
KoHmp.
OmoeneHue ClNO

Yms.
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KP.20.02.04.374/01-05.15.15.

Jluecm
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IIpunoxenne 2
®I'BOY BO «Y nMypTcKHil rocy1apCTBEHHBIH YHUBEPCUTET

MHuoronpoguiabHbIi KoJLIeTK MPodecCHOHAIBHOT0 00pa30BaHus
cnennaabHocTh 20.02.04 — «[ToxxapHas 6€301MacHOCTB)

TPEBOBAHMUSA
K O®OPMJIEHUIO UHINBUAYAJIBHOI'O 3ATAHUSA
HA BBIIIOJJTHEHUE KYPCOBOM PABOTbHI

[locne BBIOOpa TEMBI KypCcOBOM pabOThI, YTBEp:KIEHUS
HAay4YHOI'O PYKOBOJUTEI, oopmisieTrcs HMHAMBHIyalIbHOE
3aJJaHHe CTY/ACHTY.

B 3aganun ykasbIBaroTcs:

e (bamwmius, UM, OTYECTBO CTY/CHTA;

e Ha3BaHUE KOJUIeaXkKa, (PaKyJIbTeTa;

® KypC, Ipynmna;

e TeMa KypcoBOil paboThl;

® IIeJIb U 33/1a41 KypCOBOM pabOThI;

® IepedeHb BONPOCOB, NOUIEKAIUX IPOPAOOTKE;

® [IepEUYCHb (xapaxTep) WJUTFOCTPATUBHOTO
MaTepuana,

e [UIAH MPOBEACHUS HWHAMBUAYAIbHBIX 3aHATHH C
yKa3aHHEM JaT U 4acOB KOHCYJIbTAIlHil;

e rpaduxk (CPOKM) cCIayud paslieIoB  KypCOBOH
paboTHI;

® OKOHYATEJIbHBIA CPOK CAAYU KypCOBOM pabOTHI.

[Ipu BbIIAUE 3a1aHUS:

® pEIIAIOTCS BCE OPraHU3AMOHHbBIE BOIPOCHI;

®  OIpENENITCS HWCTOYHUKHU HCXOJIHOM
nH(popMaIuu, nepeueHb TUTEPATYPHI;

e ompenensercs nepeuyeHb OTYETHBIX MaTepHaioB U
JIOKYMEHTOB;
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e HameyaeTcs MOPANOK IOJIb30BAHUS CPEACTBAMU
BBIYHCIUTEILHON TEXHUKH B KOMITBIOTEPHBIX
Kyaccax ¢akyiapTeTa (MHCTUTYTA), OTICICHUS;
® JalOTCI  pEKOMEHJamud 1o  o(opMIICHHUIO
KYpCOBO#1 paOOTHI.
3amaHre TOJMIUCHIBACTCS CTYACHTOM, PYKOBOJHUTEIEM
KYpCOBOH pabOTHI M YTBEPKIACTCS 3aBEYIOIIUM OTACICHUEM.
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Ipuio:xkenue 3
BaaHk 0T3bIBa HAYYHOT0 PYKOBOIMTES

OI'bOY BO «Y nMypTCKuid rOCy1apCTBEHHBIA YHUBEPCUTET
MHuoronpoguibHbIi KOJLJIEAXK NPO(PecCHOHAIBLHOI0 00pa3oBaHus

Crynenra(kmn)

cnenuaabHocTh 20.02.04 — «[Toxkapras 6€300aCHOCTEY»

OT3bIB
HAYYHOI'0 PYKOBOJUTESA HA KYPCOBYIO padoTy

(hbamuusi, UMS ¥ 0TYECTBO)

CneununanbHocth 20.02.04 «IloxapHasi 6€30MaCHOCTb»

Kypc¢

2 rpynna CI10-0-20.02.04-21

Jucnunimmaa TakTuka TylIeHUus noskapa

Tema paéoTsbl

B or3bIBE pekoMeHayeTC:

OTMETUTh AKTYaJIbHOCTh TEMBI MCCJIEIOBAHUS, CTEICHb
pazpaboTanHocTH  mpoOjembl, Hauboliee HHTEPECHO
HCCJIEIOBAHHBIE BOIIPOCHI;

OLIEHUTh CTEMEHb CAMOCTOSITEIbHOCTH UM TBOPYECTBA
CTYCHTA, YPOBEHb €ro TEOPETUYECKOU ITOATOTOBKHU,
YMEHHUE aHAM3UPOBATh HAy4dHbIC MaTepHaybl, J1€JaTh
MPAaKTUYECKUE BBIBOJIBI;

clenarb BBIBOJBI O 3HAHUU OCHOBHBIX KOHLEMIUH,
HAay49HOW M CHEIUaIbHOW JHUTEpaTypbl IO W30paHHON
TEME;

BBICTaBHUThH OIIEHKY 32 KypCOBYIO paboTy.

Hay4Hblil pyKOBOAUTE/Ib
y4. CTelleHb, y4. 3BaHMe,
MOJIFKHOCTD_............ damuning U.0.

«

» 20 1.
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IIpunnoxenue 4
BiiaHk 3asiBJIeHUsI HA TeMy KYPCOBOii padoThl
MUHUCTEPCTBO HAYKHU 1 BBICIHEI'O OBPA3OBAHUS P®
®I'BOY BO «YJIMYPTCKU T'OCYJIAPCTBEHHbBI YHUBEPCUTET»
MHuoronpo¢guiabsHbIil KoJLIeIK NPodecCHOHAIHHOTO 00pa30BaHu
cnenuaabHocTh 20.02.04 — «[loxxapHas 6€301acHOCTBY

YTBEPXJIAIO
3asenyrommii otaeneHrneM MKIIO

«_» 20 T
SAAABJUEHHUE
CTyIeHTa(TKH) o Kypca TPYILIB
(©.1.0. cmyoenma)
[Ipoury 3aKpENUTh 3a MHOM TeMy KypCcOBOH paboTsr:
PykoBonurenem KypCOBOH paboTsI npoury HAa3HA4YMUTh:

(D.U.0., donxcHocmy, yuenoe 36amue)

(noonucwv pyxosooumens) (noonuce cmyoenma)

«__» 20 e «__» 20 e
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