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BBEJIEHUE

Pabouas mporpamma no aucuumivHe «lloxkapHas TakTHKa» MpeArnojaraer
BBITNIOJIHEHHE 00YYaeMbIMH KypCOBOTO ITPOEKTA.

KypcoBoii npoekT siBisieTcss BaxXHOW (OpMON 00ydeHUs U KOHTPOJISI 3HAHMM,
YMEHHMH U HaBBIKOB KYPCAaHTOB, CIyLIaTEJIEH U CTYACHTOB [0 OKAPHOM TaKTHUKE.

BrIIoJIHEHNE KYPCOBOT'O IIPOEKTa CIIOCOOCTBYET:

— CHCTEMAaTH3alliy, 3aKPEIUICHUI0 U YIIIYOJIEHUI0 TEOPETHYECKUX 3HAHUU U
YMEHU B MPOTHO3UPOBAHUY PA3BUTHS MOXKAPa;

— U3YYCHUIO METOJUKH pacyeTa CUJl U CPEJICTB, HEOOXOAUMBIX JJISI TYIICHUS
noxapa;

— OpraHu3alid M TAaKTUKU TYIICHUS TOXApOB Ha TPEANPHUATHAX U B
YUPEKISHUSIX PA3IMYHOTO HA3HAYCHUS,

— COBEPIICHCTBOBAHHIO MPAKTUYECKHUX HABBIKOB IO Pa3pabOTKe TOKYMEHTOB
IPEABAPUTEIBHOTO IJIAHUPOBAHUS OCHOBHBIX JIEMUCTBUM M0 TYIIEHUIO MOKAPOB;

— TOBBIIICHUIO KayecTBAa YNPABJICHUS CUJIAMH U CPEICTBAMH IOXKAPHOM
OXpaHbI 10 MOBBIIIEHHOMY HOMEPY BbI30Ba;

— Pa3BUTHIO HABBIKOB CAMOCTOSATEILHON (HAyIHOM ) pabOTHI.

KypcoBoii mpoeKT BBIMOJIHAETCS 0 UHANBUIYAIBHOMY 3aJaHUIO.

[Ipenmaraercs 100 BapuwanToB 3amanuii. JBe mocnemnue nudpsl HOMEpa
3a4E€THOM KHMKKH KypCaHTa, CIylIaTelis (CTYJEHTa) ONPEAeIA0OT BAPUAHT 3aJaHHUS.

[IpennonaBarenb, BEAyIIMKA JaHHBIA IPEIMET, C pPa3pelICHUs HadalbHUKA
Kaeapbl MOXKET MPEeNOCTaBUTh 00yd4aeMOMY BO3MOKHOCTH BBITIOJHUTH KYpPCOBOM
MPOEKT 10 TEME CBOEH BBHIMYCKHOM KBATH(PUKAIIMOHHON paOOTHI.

[Ipu 3aTpyaHEeHHMH B CAaMOCTOSATENIBHOM PEUIEHWH Kakoro-inOo BOmpoca Mo
BBITIOJTHEHUIO KYPCOBOTO TPOEKTa 00ydaeMbIii MOXKET 0OpaTUTHCS 32 KOHCYJbTalluen
K CHEUUaJucTaM MOKapHO-CMACaTeIbHOTO TapHU30HA WKW K IIPernojaBaTeisM
Kadeapsl.

BpINOJIHEHHBI  KYpCOBOM MPOEKT MPEACTABISIETCA MPENOJaBaTeNl0 Ha

PCOCH3UPOBAHUC.
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O0v4yaeMbIi HA 3aAIUTE TOKEH OBITH TOTOB:

— K KPAaTKOMY U3JI0KEHUIO OCHOBHOT'O COJIEPKAHUS KYPCOBOI'O IPOEKTA,;

— K c00€CceI0BaHuIO 1O OTJEIbHBIM, KaK MPaBUJIO, KIIFOUEBBIM pa3ieiiaM.

[IpoekT ouLeHHUBaeTCsI C Y4YeTOM TINIyOMHbl W KOHKPETHOCTH H3JI0KEHUS
Mareprana, CaMOCTOSATEIbHOCTH BBINIOJIHEHUS, YMEHHUS YBSA3BIBATH TEOPHUIO C
MIPAKTUKOM TYLIEHUS XapaKTEPHBIX MOKAPOB.

Pe3ynbpTaThl 3a1IUTHI OLIECHUBAIOTCS MO YETHIPEXOANbHON CUCTEME: «OTIMYHOY,
«XOPOLLIO», «YIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTENbHO». llpn nomyueHun
HEYJIOBJIETBOPUTEIHLHON OIIEHKM OO0ydaeMblii 00s3aH TOBTOPHO  BBINOJHHUTH
KypPCOBO MPOEKT C YYETOM MOJYYEHHBIX 3aMEYaHUM. 3alllUuTa KypCOBOTO MPOEKTa, B
TOM YHCJIE U IOBTOPHAS, JOJIKHA 3aBEPIIMTHCS 10 Hayasla 3K3aMEHALIMOHHOW CECCUMU.

OOyuaemble, HE 3alIUTUBIINE KYpPCOBOW MPOEKT B YCTAHOBJIEHHBIM CPOK,
K 9K3aMEHAIlMOHHOMN CECCUU HE JIOMYCKAKOTCS.

VYyeOHoe nmocoOue MOATOTOBICHO B LIENSAX OKa3aHUS MOMOIIM B BBITIOJIHEHUH

KYpPCOBOI'O ITPOCKTA 11O JUCHUIIIIMHC ((HO)KapHa}I TAaKTHUKa».



1. OHIEPATUBHO-TAKTHYECKASA XAPAKTEPUCTUKA OB BEKTA

B onepatuBHO-TaKTUYECKOM XapaKTEPUCTHUKE 0ObEKTa U31aratoTcs:

1. KOHCTpYKTHBHO-IUIAHUPOBOYHBIE PEUICHUs 3aHMS: pa3MeEpbl 37aHUs B
1aHe (BbICOTA; 3TAXKHOCTh); MaTepHall CTEH, MEPEropOI0K, MOKPHITUN, MEPEKPHITUI
U Jp. YacTeW 3JaHWs; HAIWYKUE NPOTUBOIIOKAPHBIX IpErpaj, ABEPHBIX U HHBIX
npoeMoB (KyJa OHM BEAyT, UX pa3Mephl); XapakTepHCTUKa MyTed HBaKyalluH,
IIPOTUBOJBIMHOM 3aIlIMTBl; CUCTEM OTOIUICHMs, OCBELIECHUS U BEHTWIALHUHU; MecTa
OTKJIFOYEHUS BEHTWISALIMOHHBIX YCTAHOBOK U DJIEKTPUYECKOTO HAINPSIKEHMUS; CTEIIEHb
OTHECTOMKOCTH 3JaHHUSA B IIEJIOM.

2. TexHoyiorusi NPOU3BOACTBA: CYIIHOCTh TEXHOJOTMYECKOrO IMpoIecca
IIPOM3BOJCTBA; IOKApHAas OMNACHOCTb BEUIECTB M MATEPUAJIOB, NPUMEHSIEMBIX B
IIPOM3BOJICTBE; BEJIMUMHA [T0KAPHOU HArPy3KH.

3. XapakTepucTuka IO0XapHOTO BOJOCHAOXXEHHUA: JMaMETpP BHYTPEHHETO
IIOKAapHOT'O BOJOIPOBO/JIA, KOJIMYECTBO BHYTPEHHUX IOKAPHBIX KPAaHOB B 3JaHUM,
MecTa ux pasmenieHus. HeoOxomumo ykaszaTh, OTKyJa cHaOxkaeTcsi 0ObEeKT BOAOU
(ropoackoit BOAONPOBO WM apTE3MAHCKUE CKBAXKUHBI), TUI M TUAMETP HAPYKHON
BOJOIIPOBOJHOM CETH, HAIOp B CETH, KOJWYECTBO MOKAPHBIX THJIPAHTOB, KOTOPBIE
OyIyT UCIIONB30BAHBI JIs LIEJIEH MOKAPOTYIICHHUS.

IIpy wucnonp30BaHMM B KA4ECTBE OCHOBHOTO BOJOMCTOYHHKA BOJOEMOB
HEOOXOJIMMO yKa3aThb UX €EMKOCTb.

4. O6mue cBeleHus: XapaKTepUCTHKA JTOPOr, MOIBE3/I0B, BHE3I0B, CPEICTBA
CBSI3M M CUTHAJIM3ALIMK, HAJIMYHUE CTAllHOHAPHBIX CPEACTB TYLICHHUS.

5. 'padpuaeckas yacTh: maaHbl, pa3pe3bl OOBEKTA.

B Ttex ciywasx, Korzaa ciyliaTteiad BBIIOJHSAIOT KypcOBOW MpPOEKT Ha 0asze
NEUCTBYIOIIEr0 OOBEKTA, HAXOMASAIIErocsi Ha MECTE CIIy>KObI, BCE CBEJECHHMS O HEM

IIPUHHUMAKOTCA 110 YCJIOBHUAM MECTHOI'O HACCJICHHOI'O ITYHKTA.



1.1. OcoGeHHOCTH Pa3BUTHS MOKAPOB HA 00bEKTAX.

[Ipy  BBIOJIHEHMM  KYpPCOBOTO  IPOEKTa  HEOOXOAMMO  PACCMOTPETH
OCOOEHHOCTH Pa3BUTHsI IOKapa Ha PacCMaTpPUBAEMOM OOBEKTE, a TaKKE€ OCHOBHBIC
JENCTBUS, KOTOPbIE HEOOXOJMMO BBIMIOJHUTH IPU TYIICHUH MOXKapa Ha 0OBEKTE.

IIpu noxkape B aAMUHUCTPATUBHLIX 3IaHUSIX BO3MOXKHBI:

- yrpo3a JIOIIM, HaXOIAIIUMCS Ha dTaKax, HAIMYUE CPEIN HUX HE CIIOCOOHBIX
K CAMOCTOSITEIbHOMY TICPE/IBIYKCHUTO M dBaKyaIluu;

- HaJTMYKE 3HAYMTEIbHBIX KYJbTYPHO-MaTEPHUAIBHBIX [ICHHOCTEH;

- OBICTpPOE pacHpoCTpaHEHUE TOPEHUS IO CrOpacMbIM KOHCTPYKIHMSAM U
MaTepuaiaM Ha OOJbIINE TUIOIIATH;

- 3aJILIMJICHHE JICCTHHYHBIX KIJIETOK, KOPHUJOPOB, XOJJIOB M APYTHX MyTEH
9BaKyalluu;

- BBICOKas TeMIlepaTypa BHYTPU IIOMCIICHHWH IOABaja W IOMCIICHHWH, HE
MUMEIOIINX OKOHHBIX IMPOEMOB, HAIWYHE B HHUX CKIIAJOB Pa3IMYHBIX MATEPUAIOB U
BEIIECTB, DJIEKTPUIECKHX, Ta30BbIX U APYTUX KOMMYHUKAIUH;

- pacTipoCcTpaHEHHE OTHsI B BBIIIEPACIIONIOKCHHBIE ITAXKU Yepe3 HEIUIOTHOCTH U
OTBEPCTHsSI B TICPEKPBITHAX, BEHTHIALNMOHHBIC KaHAJbl, IIAXTHI, JIFOKH, APYTHE
KOMMYHUKAIIMHA, a TaKXKe IIyTeM IMPOrpeBa IKEIe300€TOHHBIX, METAJUTMYECKUX
KOHCTPYKITMI MM BBIOPOCA OTHS Yepe3 OKHA U TPOEMBI,

- neopmariusi, 0OpyIIeHNE CTPOUTEIBHBIX KOHCTPYKITUH;

- 00pa3oBaHUE U B3PHIBHI (BCIIBIIIKH) TOPIOYUX CMECEH C BO3TYXOM MPOIYKTOB
MUPOJIN3a U HEMIOJIHOTO CTOPAHUS;

- B3pPBIBBI TPAHCIIOPTHHIX U OBITOBBIX OAIJIOHOB C TOPIOYMMU Ta3aMH, a TAaKKe
€MKOCTEH C JIETKOBOCIUTAMEHSIONUMUCS KUJKOCTSIMU U TOPIOYUMH JKUKOCTSIMU;

- CJIIOHOCTh M TPYJOEMKOCTh TOJa4ll CPEJICTB TYIICHUS B BEPXHUE JTaXKU
3/1aHHUS;

- CJIO)KHOCTBH YCTAHOBKH aBTOJIECTHHUI[ M aBTOMOJHEMHHUKOB JIJISi TIPOBEICHUS
paboT MO CHaceHWIo Jo/Iel, MPUMEHEHHUS WHBIX TEXHUYECKUX CPEJCTB CIIACCHHS U

TYLWICHHS TTOXKapa;



- CJOXXHOCTh JIMKBUJALMM OYaroB TOPEHUs B 3aBajlaxX, H3-3a HaJIUYMS
BO3JYIIHBIX KAPMAHOB, 00PAa30BaBUIMXCS B pe3ybTaTe 00BAJIOB.

IIpy  moxape B IIKOJAaX, JOMax-MHTEpHATaX M JCTCKMX JOIIKOJBHBIX

YVUIPCKACHUAX BO3ZMOXKHDBI.

- MAHWYECKUA HCHYr JeTel, HEyNnpaBiIseMOCTb WM YKPBITUE UX B
TPYIHOIOCTYITHBIX MECTAX;

- Hanuuue OOJIBIIOro KOJMYECTBAa JAETEH, HECHOCOOHBIX CaMOCTOSITENBHO
nepeBUraThes (AETH SICEIbHOTO BO3pACTa, JAETH B JIEUEOHBIX HU30JISITOPAX);

- CJI0KHOCTh TUTAHUPOBKH 31aHUS.

Ilpy moxape Ha PESIOPUITHIX JIEPEBOOOPAOATHLIBAIONIEN ITPOMBIIIIEHHOCTA

BO3MOYKHBI:
- TOPEHHE JPEBECUHBI, PACTBOPUTEIICH, JTJAKOB U KPACOK, & TAKKE MOJIUMEPOB, C
BBIJICJICHUEM TOKCHYHBIX TTPOTYKTOB;

- BBIJIEJICHUE XJIOpA U IPYTUX OTPABJISIFOIINX BEIIECTB;

- OBICTpOE PACTIPOCTPAHEHHE OTHS MO JACPEBSIHHBIM CTPOCHUSIM, TallepesiM U
TPaHCIIOPTEPAM, BEHTWISIHMOHHBIM CHUCTEMaM M DJKCTayCTEpHBIM YCTAaHOBKaM, a
TaKkKe 1O OOJIBIIOMY KOJIMYECTBY TOTOBOM MPOAYKUHMHA M TPOU3BOJCTBEHHBIM
0TX04aM;

- B3pbIBbl B BEHTWJISILMOHHBIX YCTPOMCTBAX M IMOMEILICHUSX, T/I€ BO3MOXKHO
HAKOIUICHUE MbLIN;

- HWHTEHCUBHOE pAaCIpOCTPAaHEHHUE OTrHSA B CYIIWIBHOW 4YacTh KapTOHHO-,
OyMaro-aenaTenbHbIX MAIllWH;

- Yrpo3a YBEJIMYEHHMS IJIOIIAAHN MOoXKapa M3-3a pas3jieTa UCKP U TOJIOBHEH Ipu
OTKPBITOM IOXapeE;

- pa3pblB TPAHCIOPTEPHBIX JEHT M MX MaJ€HUE B HAKJIOHHBIX Tajepesx, a
TaK)Ke OOpYIlIeHHE CaMUX Tajiepen.

HDI/I IOXKape B CKIaACKHUX ITOMCIHICHUAX BO3MOKHBI.

- CJIOXKHBIC YCJIOBHA BCACHMA I[CﬁCTBHﬁ IO TYHICHHUIO IIOKAapOB, CBA3AHHBIC C
HHaHHpOBKOﬁ, MaJIbIM KOJIHMYCCTBOM BXOJOB H IIPOCMOB, HAJIHU4YHUC 0OJIBIIOTO

KOJIMYECTBA JIFOJCH U MaTEpUATbHBIX [IECHHOCTEW;



- B3pBIBbI, OOWJIBHOE BBIJCJICHUE TOKCUYHBIX MPOAYKTOB U JbIMa TIpHU
BO3JIECTBUHU OTHS HA CKIIAAUPYEMBIE TIPOIYKTHI;

- pacTekanue TOPSLLETO pacruiaBa MOJIMMEPHBIX MAaTEpPHUAJIOB,
CrocoOCTBYIOIIEE PACIIPOCTPAHCHUIO MOXKApa Ha TOPSIIIIeM dTaKe U BHU3,;

- o0pyllleHHe METAUIOKOHCTPYKIMH, cTellakel W 00pa3oBaHUE 3aBaJIOB B
MPOXOJax;

- BO3HMKHOBEHHE MOIIHBIX BEPTUKAJIBHBIX KOHBEKTHUBHBIX IMOTOKOB
BBICOKOTEMIIEPATYPHBIX MPOTYKTOB TOPEHUS;

- BBICOKasi CKOPOCTh PACIPOCTPAHEHHUS MTOXKapa.

Ucxonst u3 ocobennoctedt pasButus mnoxkapa PTII gomken 3Hath, Kakue
JEeUCTBHUST HEOOXOJMMO BBITIOJIHUTL MPU TYIICHWH I0XkKapa Ha paccMaTpUBaeMOM
00BEKTE.

IIpu BegeHMU AEHUCTBUN MO TYIICHUIO NOXKAPOB B JIMMHUCTPATUBHBIX 3JaHUSIX

HEOOXOAUMO '

- BBUSICHUTh MECTa HaxOXXJCHHMsI JIIOJICH, BbIOpaTh Kpardaiiiie, O0e30macHbIe
IyTH ¥ CIIOCOOBI UX 3BaKyalluH, MPUHITH MEPHI K MPEIOTBPAIICHHUIO TAHUKH;

- OIPEAEIUTDh MyTH MPOJBUAKEHUS K O0Uary Iroxapa, €ro pa3Mmepbl U BEpOSITHbIC
HaIpaBJICHUS PACTIPOCTPAHCHHUS;

- OMNpEIETUTh BO3MOXXHOCTh HMCIIOJIB30BAaHMS JIOJKHM, OAJKOHOB, HaPY>KHBIX
MOKApPHBIX JIECTHUI], ABTOMOJbEMHUKOB, AaBTOJECTHUIl W JAPYTUX CPEICTB, s
cracaHus JIIOeH;

- BBISICHUTD Y IMHHUCTPAIIMN MECTa PACTIONOKECHHUS YHUKAIHRHOTO U HanboJiee
IIEHHOTO0 O0OpYAOBaHUsA, CTEIEHb yIrpO3bl €My OT OTHS M JbIMa, HEOOXOJMMOCTD,
MOPAJO0K, OUEPEAHOCTh U BBIMOJHEHUE MEPOIIPUITHN 1O €0 ABAKYyallUH;

- YCTAaHOBHUTH BO3MOKHOCTh HMCIOJIB30BAHUS CTAIMOHAPHBIX CUCTEM TYIICHUSA
U yJQJICHUA JbIMA;

- ONpEeACIUTh HEOOXOAWMOE KOJUYECTBO CHJI M CPEACTB, MJIA JIMKBUAAIIUU
TOPEHMUS, CIACAHUS JIIOJICH U 3BaKyalliy UMYIIECTBA;

- coOmogaTh TMpaBuiaa OXpaHbl TPyda MU TEXHUKA O€30MaCHOCTH IIpH

BBIINMOJIHCHUH ITOCTABJICHHBIX 3aa4.
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Ilpu BeneHnu AeCTBUU IO TYHIEHUIO MOYXKAPOB B IIKOJAX, JOMaxX-MHTEPHATAX

U JCTCKHUX AOIMKOJBHBIX YVUPCKIACHUAX HGO6XOI[I/IMOI

- YTOUHUTH KOJIMYECTBO U BO3PACT AETEN, MECTA UX BEPOATHOIO HAXOXKICHHUS;

- OpraHu30BaTh COBMECTHO C TMeJaroraMu, OOCITYXXHBAIOIIUM IE€PCOHAIOM
ABaKyaluio JeTel, B TEPBYIO O4Yepe/lb MIIAJIIEr0 BO3pacTa, OOECIEUUB 3alIUTY
IIyTEW IBAKYaI1H;

- BBISICHUTH MEPBI, IIPUHATHIE MEPCOHAIOM IO 3BAKYAIIMUA JETEHW U3 ONMACHBIX
MMOMEILICHUM;

- OIIpeJIeINTh MecTa cOopa IBaKyUPOBAHHBIX JCTEH;

- YCTaHOBHTH CBSA3b C 0OCITYKHBAIOIIUM IEPCOHATIOM YUPEKICHUS;

- Ha3HAYUTh KOHKPETHOE JIUIIO M3 OOCITYKHUBAIOIIETO MepcoHana yUpeKaeHus,
OTBETCTBEHHOE 3a YUYET 3BAKYUPYEMBIX JECTEH;

- TIIATEJIbHO MPOBEPUTHh HAIMYHUE JETEHW B: UTPOBBIX M CHAJIbHBIX KOMHATaX,
MOJICOOHBIX TIOMENIEHUSX, B ITKadax, Ha KPOBaTAX M MOJ HUMH, 3a 3aHABECKAMU U
pazIuuHON MeOenbo;

- 1moTpeboBaTh OT PYKOBOAMUTENICH YUPEKICHHS TPOBEICHUS TMPOBEPKHU
HAJINYMS I€TEU MOCJIE dBAKyalllu;

- coOmojaTh TpaBWJA OXpaHbl TpyJda M TEXHUKH OE30MAaCHOCTH IIPHU
BBLITTIOJTHEHUH ITOCTABJICHHBIX 3aJ1a4.

Ilpn BegeHMM JEUCTBUU N0 TVYIICHWIO IMOXKAPOB HA  IPEAIIPUATHIX

JIEpPEBO00PA0ATHLIBAOIIEN ITPOMBIIIIEHHOCTA HEOOXOIIUMO

- IIPOBOJIUTH Pa3BEAKY B HECKOJbKHX HarpaBiieHUsX 3BeHbsiMu ['JI3C u3 3-5
YEJ0BEK;

- BBISICHUTh HEOOXOJIUMOCTh 3BaKyallMi TOTOBBIX U3AEIHUI U N0J1y(haOpUKaTOB;

- OIpPEACNIUTh C MOMOIIBI0 OOCIIY>KMBAIOILEr0 NEpPCOHaIa LEIeco00pa3HOCTh
MOJIHOM WJIM YaCTUYHOM OCTAaHOBKH TEXHOJOTHMYECKOIO MpPOIECcca, OTKIIOUECHHE

CHUJIOBLIX YCTAHOBOK, BBITSKHOM BCHTUJIALINN,
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- TPUHATH MEpbl M0 TMPEKpaAllCeHUIO0 TMOJayd MacChl Ha KapTOHHO-,
OymarojenaTeibHble MaIlMHBI OJHOBPEMEHHO C BBEJACHUEM BOJSHBIX CTBOJIOB WJIU
MeHbI (MAIIUHBI IPU MOKape HEe OCTAHABJIMBATH);

- o0ecneyuTh CpeJCTBAMU 3alllUThl BECh JIMYHBIN COCTaB (BKJIIOYasi BOJUTENICH
MOKapHBIX aBTOMOOMIIEH), paboTaronuii B 1iexax MO0 MPUTOTOBJICHUIO U XPAHEHUIO
XJIOpa, XJOPONPOAYKTOB, CE€pbl M JPYIHMX SJIOBUTHIX BEIIECTB, a TakKXKe B
COOPYXKEHUSIX JJIsl UX TPAHCIIOPTUPOBAHUS,

- o0ecreuuTh TpU BBIXOAE XJOpa B aTMocdepy, COBMECTHO C
ra3ocracateyibHOl  CIy)XOOW  MpeanpusTs, NEPBOOUEPEIHYIO  JTUKBHUIAIUIO
XJIOPHOTO 00J1aKa PacTHbUICHHBIMH CTPYSIMU BOJIBI Ha MYTH €r0 PacIpoOCTPaHCHUS U
JUKBUIUPOBATH YTEUKY Ta3a;

- BBOAUTH CTBOJIBI B MOJ3EMHYI0O OYHKEPHYIO TaJIeper0 TMOJauM IIETbl s
3aIUThl OYHKEPOB M TPAHCIIOPTEPHOM JICHTHI, IPOBOJUTh MHTCHCHUBHYIO MPOJUBKY
BOJIOM MMeroIIeiicss moa OyHKepaMH IIeNbl C OJHOBPEMEHHBIM €€ YIaJIeHHEM U
BCKpPBITHEM 3aChIlIaHHBIX OKOH OyHkepoB. [lpum pasBuBmIEMCS TmOXape 10
BO3MOKHOCTH 3aTOIUTH BOJIOM;

- TI0J1aBaTh CTBOJIBI B HAKJIOHHBIX rajepesiX MoJauu MIETbl U KOPbl B BEPXHIOIO
4acTh rajepen Co CTOPOHBI I[eXa U OPTaHU30BaTh TYIIEHUE CHU3Y BBEPX;

- MPUMEHSATH CTBOJBI-PACHIBUIUTEIN B TMOMENICHUSX C HaIW4YUEM WbUIA U
TOJIKO TIOCJI€ YBJIQXKHEHUS TOMEIICHUM MPOU3BOAUTH TYIIEHHUE KOMIIAKTHBIMU
CTPYSAMU;

- coOmofaTh TpaBWiia OXpaHbl Tpylda M TEXHUKH O€30MaCHOCTH MpHU
BBITTOJIHEHUH [TOCTABJICHHBIX 33/1a4.

Ilpn BemeHuM NEWCTBUM NO TVYIIEHWIO HOXKAPOB B CKJIAACKUX IMOMENIEHUSIX

HEO00X0IUMO:

- YTOYHUTHh MECTO PA3MEIIEHNS] MAaTEPUAIBHBIX IEHHOCTEN U MPUHSITH MEPHI K
MX DBAKYalMH WIN 3alIUTE, UCII0JIb3YS MOTPY304YHO-PA3rPy30YHbIE CPEJCTBA;

- MOJaBaTh CTBOJIBI MPU MOXKAPE B TOPrOBOM 3aJI€ Y€pPE3 OCHOBHBIE BXOJbI U
okHa (pacaja, a TakKe C JPYruX CTOPOH JUJIsl 3alIUThl MPUIICTAIOMINX MOMEIICHUN 1

KIIaJOBbIX,
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- MI0/1aBaTh MEPEKPBIBHBIE CTBOJBI ISl TYLIEHHs, PACIbUICHHYIO BOAY, IEHY,
OTHETYIIAIME NOPOIIKY U UHEPTHHIE Ta3bl;

- HCIIOJIB30BATh IPU HEOOXOJUMOCTH BOJISIHBIE CTBOJIBI C OOJBIIUM PACX00M;

- MPOBEPUTH BEPXHHUE ATAXKU IMPU Pa3MEIIEHUU OOBEKTa Ha MEPBBIX ITaxax
WIM B MOJBaj€ WU MNpHU HEOOXOJMMOCTH MOAATh CTBOJBI JJIsl TMPEAOTBpPALIEHUS
pa3BUTHS MOXKapa;

- 00ecreunTh 3aIIUTY COCETHUX COOPYKEHUM;

- UCIIOJIb30BaTh JILIMOBBIE JIIOKU U aBTOMOOWJIM JIIMOYAQJICHUS JUIsl yAAJICHUS
JbIMa U YIPABIICHUS Fa30BbIMU TOTOKAMU;

- MNPUHATH MEpbhl K YCTAHOBJEHUIO TMPUYMHBI TMOXKapa U 00ecrneyuThb
COXPAaHHOCTb  BEIIECTBEHHBIX JOKA3aTE€NbCTB N0 NPHUOBITHS  CJEICTBEHHO-
OTIEpAaTUBHOM TPYIIIBI;

- coOmrojaTh TMpaBWiia OXpaHbl Tpyda M TEXHUKM O€30MacHOCTH TIpU
BBITNIOJIHEHUH IIOCTABJICHHBIX 3a/a4.

[Ipy BBIMONHEHMHM NPOEKTa, paccMaTpUBAEMble OCOOEHHOCTH pPa3BUTHS HU
TYIICHHsS] TIO0XXapOB JIOJDKHBI COOTBETCTBOBATH 3alaHHI0 (y4eOHOMY Jeny) Ha

BBIIIOJIHCHHUEC KYPCOBOT'O IIPOCKTA.
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Coaepkanue v4eOHbIX J1eJ1

Jeno Ne 1 Jlerckmii cajx

OHGD&THBHO-T&KTH‘I@CK&H XapaKTCPUCTHUKA

3na"ue AETCKOro cajia IByxdTaxHoe, || ctenenn orHecToMkocTu.

Pazmepsl B mane 42 x 12 m.

BricoTta nomerenuii 3 M.

CteHbl U IEPEeroOpoOIKN KUPITUYHBIE.

[Tonel nepeBsiHHBIC, TOKPBITHIE CBEPXY JIMHOJICYMOM.

[TepekpoiTus xe1€300€TOHHBIC.

CrpoutenbHble KOHCTPYKIIMM YEPIAuyHOTO TMOMEIICHUS JEePEBSIHHBIC, KPOBIIS
mudepHas.

B 31aHun nmMeroTCs 1BE JIECTHUYHBIC KJIETKH, JIeBas — C BBIXOJIOM Ha YepJak, u
OJIHa Hapy>KHasl CTallMOHApHAs TOXapHasl JIECTHUIIBI C BBIXOJIOM Ha BTOPOM ATax B
KOPHUAOP.

B HapyXHBIX CTEHaX UMEITCSI OKOHHBIE TPOEMBI, PACIIOJIOKEHHBIE Ha BBICOTE
1,2 M oT ypoBHS T0JIa.

Ha nepBom 3Taxke HaXOUTCS TIaBaTeIbHBINA Oaccei .

DnekTpocHabX)eHUe OT eKTpoceTH Hanpsikernem 380/220 V.

3nanue 0o0OpYAOBAaHO BHYTPEHHHMM IOKapHBIM BOJOMPOBOJOM, Ha KOTOPOM
YCTAaHOBJIEHBI TIO’KAPHBIE KPAHBI.

OCHOBHOW TOKapHOM HArpy3KoM Ha 3Ta)kax 3/IaHUs ABISIETCS cropaemas

OTJIeIKa, MeOesb, UTPYIIKH.
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Jleno Ne 2 O0mexurue

OHGD&THBHO-T&KTH‘I@CK&H XapaKTCPUCTHUKA

3naHue OOIIEKUTUS TpexdTaxHoe, KopupopHoro tuma, |l crenenun
OTHECTOMKOCTH.

Pasmeps! B iane 54 x 15 m.

BricoTa momerenuii 2,8 m.

Crennl kupnuusbie. [leperopoikdn W MEPEKPBITUS TPYIAHOTOPHOYUE C
MyCTOTaMH.

CrpoutenbHble KOHCTPYKIIMM YEPJIaYHOTO TMOMEIICHUS JEePEBSIHHBIC, KPOBIIS
MeTaJInYecKas 1o AepeBsIHHOM 0OpeleTke.

[Tonbl nepeBsiHHBIE.

B 31aH1u umeroTcs iBe JIECTHUYHBIC KJIETKH C BBIXOJ0M Ha YepJiaK.

Hapy>xHble cTaniioHapHbI€ MOXKapHbBIE JECTHUIIBI OTCYTCTBYIOT.

B HapyXHBIX CT€HaX UMEIOTCS OKOHHBIE TTPOEMBI, PACIIOI0KEHHbBIE HAa BBICOTE
1,2 M OT ypoBHs 110]1a.

DnexkTpocHa0KeHre OCYIECTBISETCS OT dNEKTpoceTH HanpspkeHueM 220 V.

3nanue 0o0OpPYyAOBaHO BHYTPEHHHM IOKApHBIM BOJIOMPOBOJOM, Ha KOTOPOM
YCTaHOBJICHBI TIOKapHbIE KPaHBI.

OCHOBHOM MOXXapHOM HArpy3koil Ha »JTaxax SBJISIOTCA Cropaemble

NEPETOPOIKHU, TIEPEKPHITHUS, MOJIBI U MEOETb.
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IJIAH 3-ro OTAXKA




18

Jleno Ne 3 Tlpeanpusitue 0011eCTBEHHOT0 MUTAHUSA

OHGD&THBHO-T&KTH‘I@CK&H XapaKTCPUCTHUKA

3maHue mpeanpusATHEe OOIMIECTBEHHOTO MHWUTaHUsA AByXdTaxHoe, Il cremenum
OTHECTOMKOCTH.

Pa3meps! B tane 12 x 30 M u 15 x 8 m.

Bricota nomemenuii 3 M.

CTeHBI ¥ TIEPETOPOJKHA KUPITUYHBIC, MIEPEKPHITHS U TTOKPHITUS BBITTOJIHCHBI U3
KeNe300eTOHHBIX TTUT, KPOBIISI pyOepongHas Ha OUTYMHOW MacTHKE.

[Tostbl B TOMEIICHHSIX TOKPBITHI TUTMTKOM, CTEHBI OKPAIIEHbI KPaCKOH.

B HapyXHBIX CTCHaX UMEIOTCS OKOHHBIC TIPOEMBI, PACIOIOKCHHBIE Ha BBICOTE
1,2 M oT ypoBHS T0JIa.

Ha mepBoM »JTaxke pacmojararoTcsi: KyXHs, TOJCOOHBIE M CKJIAJICKHE
TIOMEIIEHHS; HA BTOPOM ITa)K€ HAXOASATCS OOJNBIION 3a, 0ap, Mamblii OaHKETHBIN 3aJ
U KyXHS.

B nomenieHusx KyXxHu UIMEIOTCS 2 TPY30BBIX JIUPTA.

CunoBoe oOopyaoBanue paboTtaer oT HampstkeHuss 380 V, ocBeTutenpHOE
o0opynoBanue — oT Hanpsokenus 220 V.

3nanue 0o0OpPYAOBAaHO BHYTPEHHHUM IOKapHBIM BOJIOTPOBOJOM, Ha KOTOPOM
YCTaHOBJICHBI MOXapHble KpaHbl. [lojkapHble KpaHbI pacroiararoTcs Ha JECTHUYHBIX
TUTONIA/IKaX.

ABTOMaTHYECKHE YCTAHOBKU OOHAPYKCHHS U TYIIEHUS TI0’Kapa OTCYTCTBYIOT.

OCHOBHO MOXapHOW HATPY3KOU SIBISIETCS MEOEIb.
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Jeno Ne 4 CnnopTuBHasi IIK0J1a
OnepaTuBHO-TaKTHUYECKAsl XapaKTEPUCTUKA

31aHue CIIOPTUBHOM IIKOJIBI JBYXdTaxkHoe, II cremenm ornecroiikocru, II-
o0pa3zHoit (opMbI KOPUIOPHOTO THIIA.

BricoTta nomernenuii 3 M.

BricoTa COPTUBHOTO THMHACTHYECKOTO 3ama 6 M, 3ajla WTPOBBIX BHUOB
criopta 9 M.

CTeHBbI ¥ TIEPETrOPOJKHA KUPIUYHBIC, TICPEKPHITUE U TTOKPHITHE BBHITOJIHCHBI U3
KEIe300€TOHHBIX ILJIUT.

Kposinst pyGepouaast Ha OUTYMHOM MacTHKE.

[Tonbl B KOpHJIOpaxX TOKPBITHI TUIMTKOW, B OCTQJIBHBIX ITOMEIICHUSIX
JICpeBSHHEIC.

OKOHHBIE TIPOEMBI PACIIOIOKECHBI Ha BHICOTE 1,2 M OT ypOBHS TOJIA.

B 3maHuu mmeeTcs JieCTHUYHAs KJIETKAa HANpPOTUB IEHTPAIbHOTO BXOJa B
3/1aHUE.

DnekTpocHalOX)eHue oT 3eKTpoceTu Hampsikenuem 220 V.

3nanue o0OPYAOBAaHO BHYTPEHHHUM IOKAPHBIM BOJOMPOBOJOM, Ha KOTOPOM
YCTaHOBJICHBI TIOKapHbIE KPaHBI.

OCHOBHOM MOXXapHOM HArpy3KOM Ha dSTaxkax 3[aHUsl SBIAETCS CcCropaemas

OTJIeJIKa, CIOPTUBHBIA UHBEHTAPh U MEOEIIb.
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Heno Ne 5 Ckaaa Pociorpedcoro3a

OHGD&THBHO-T&KTH‘I@CK&H XapaKTCPUCTHUKA

31anue ogHOATaXKHOE, II cTeneHn OrHeCTOMKOCTH.

Pazmepst B mane 30 x 12 m.

CTeHbl W TEPErOpoAKA  KUPIHUYHBIC, TMEPEKPHITUE  BBIINOJIHEHO U3
KEI€300€TOHHBIX ILIHUT.

Kposnsa metannnueckasi, BRITIOJTHEHA TI0 JICPEBIHHON 0OpEIIeTKeE.

JIBepHbIe MpPOEMbl B CTEHAX 3alUILECHBbI MPOTUBOMOXKAPHBIMU JABEPSIMU C
npeaesnoM oruecroitkoctu 0,75 u.

[Tonwr acdanbTOBEIE.

Cxknajz pa3ziesieH Ha OTCEKH, B KOTOPBIX XPaHSITCS KPACKW M MOIOIIME CPEACTBA
B OyMakHOM yrakoBke, mMeOenb. Haja KaXIbIM OTCEKOM pPacIOJIOKEHBI JTHIMOBBIC
mokd. 13 31aHKs UMeeTCa S BBIXOJ0B HAPYKY.

CunoBoe 060pyI0BaHKE B 3JaHUN OTCYTCTBYET, OCBETUTEIHLHOE 000PYyI0BaHUE
paboraer ot HampsukeHus 220 V.

3nanue o0OpPYyAOBAaHO BHYTPEHHHUM IOKAPHBIM BOJIOMPOBOJOM, Ha KOTOPOM
YCTAaHOBJIEHBI MOXKapHbIE KpaHbl. [lokapHble KpaHbl pacnoJiaratoTcsi Mo OAHOMY Yy
Ka)KJIOTO BBIXOJIa HAPYXKY U3 31aHUSL.

3nanue 060pyI0BaHO aBTOMATHUECKOW YCTAaHOBKOW OOHAPYKEHHUSI TIOXkKapa.

[Tomenenus ckaaga 000pyaOBaHbl CIPUHKICPHON CUCTEMOMN MOKAPOTYIIICHHS.

OCHOBHOW TOXKapHOW HArpy3KOW SBISETCS cropaeMas ymnakoBka (Oymara,

JIEPEBO), Kpacku, MeOeb.
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Jleno Ne 6 Ilpeanpusitue mo u3roroBJIeHUI0 Mede

OHGD&THBHO-T&KTH‘I@CK&H XapaKTCPUCTHUKA

31anue ogHOATaXKHOE, II cTeneHn OrHeCTOMKOCTH.

Pasmeps! B iane 42 x 18 m.

BricoTa moMemeHuil B iexax 5 M, B OCTAJILHBIX IIOMEIICHUSIX 3 M.

CTeHbI ¥ IeperopoiKd KUPIUYHBIE.

[TokpbITHE BBIMOJHEHO W3 KEJIE300€TOHHBIX IUIUT, KPOBIS pyOepougHas Ha
OMTYMHOUN MacTHKE.

[TokpbITHE MOIOB KEJIe300€TOHHOE.

N3 3nanus umeercs 4 BbIXo1a HAPYXKYy.

Ilexa oGopynoBaHbl 000COOJEHHON BEHTUJISALIMEH. BO31yX0BOABI BBITIOJHEHBI

U3 OIIMHKOBAHHOTO JKeJie3a.
CunioBoe obopynoBanue paboraer ot HampsbkeHuss 380 V., OCBETHUTENBHOE

o0opyaoBanue — oT Hanpspkenus 220 V.
3nanue o0OpPYyAOBAaHO BHYTPEHHHUM IOKApHBIM BOJIOMPOBOJOM, Ha KOTOPOM
YCTAHOBJIEHbI TMOXapHble KpaHbl. [loxkapHble KpaHbl YCTAaHOBJEHBI Y BBIXOJIOB
HapyxKy.
3nanue 060pyI0BaHO aBTOMATHUECKOW YCTAHOBKOW OOHAPYKEHHSI TIOXkKapa.
[TomeneHust 1eXoB 00OPYI0BaHBI CIIPUHKIEPHOM CHCTEMOM MOKAPOTYIIECHHUS.
OCHOBHOM TMOXKApHOM Harpy3kod Ha JTa)kax 3JaHUs SBJISETCS JIpPEBECHHA

BIaXHOCTBIO 30—35%, makokpacouHble MaTEepHUalbl K TOTOBAs MEOEITb.
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2. MIPOT'HO3UPOBAHUE BO3MOKHOM OBCTAHOBKH HA IOXKAPE

JIIst OTICHKHM BO3MOYKHOW OOCTaHOBKHM Ha IOXape CYIIECTBYET MHOXKECTBO
nokazateneil. Oco0oe 3HaUeHHE CpeAr HUX MPEICTABISIOT T€OMETPHUUYECKUE WU
¢dusznyueckre mapaMeTpsl MoXKapa, TaKue Kak: IUIOIIaab, IEPUMETp, GPOHT TOXKapa;
TEeMIIepaTypa moxkapa, pacxo/J orHeTymamux semecTs (naiee - OTB).

[IporaHo3upoBaHre BO3MOKHON OOCTAaHOBKM Ha IMOKApE OCYIIECTBIACTCS IO
M3BECTHBIM (hOpMyJiaM Ha JJBa MOMEHTA BPEMEHHU:

- HAa MOMCHT TMOJa4y¥ OTHETYIIAIUX CPEJCTB IEPBBIM TPHOBIBITUM

nozpaseieHueM (Bpemsi cBoOOTHOTO pa3BUTHs TOXkapa) — {, , MUH;

Jlok

— Ha MOMCHT JIOKaJIM3allUM II0Kapa — tP , MHH (HOJIa‘Ia OTHCTyHIanX

CPE/CTB MOCJICIHUM MPHUOBIBIIUM MOIPa3/ICICHUEM 110 BbI30BY Ne 2).

st cokpaiiieHuss OOJIBIIOTO KOJMYECTBA OJHOTUIIHBIX PAcCyeTOB YCIOBHO
[IPUHUMAEM HACTYIUIEHHME MOMEHTA JIOKAIM3alMK I10XKapa — I10Jaya OTHETyIIalux
CPEICTB MOCJIEIHUM INPUOBIBIINM MOJPA3AEICHUEM K MECTY MOXkapa Mo BbI30BY Ne 2.

B pacuerax nuHeWHas CKOpPOCTb paclpoOCTpaHEHUs TopeHus — V
IPUHUMAETCS:

- npyu 3HAYCHUH BPEMEHH CBOOOIHOTO pa3Butusa moxapa t, <10 mun -
MOJIOBUHE €€ TaOJIMYHOTO WM 33JaHHOTO 3HaYeHus (V, = O,5-V§ 816H);

- Ipy 3HAYCHUH BPEMEHHU CBOOOHOTO pa3BuTus noxapa t, >10 mun u no
BBEJICHUS TIEPBBIX CPEACTB Ha TYIICHHE TOXKapa — €€ TaOIWYHOW WM 3aJaHHOU
semmuune (V,, = V*);

- mociie BBEACHHUS CTBOJOB Ha TYIICHHE IOKapa — TIOJOBUHE €€

TaOJIUYHOTO WK 3aJaHHOrO 3HaueHus (V;; = O,5-V§ a6n).
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2.1. Ilporuo3upoBaHne BO3MO:KHOH OOCTAHOBKH HAa MOKape HA MOMEHT
BpeMeHHU NPUOBITHS MEPBOTO NMOJApPAa3/ieJIeHUs HA TyllIeHHe MoKapa.

Onpenenenue ¢dopmbl miom@aau noxapa (manee - @OIII) sBasercs
OCHOBOIIOJIAraloIMM MOMEHTOM TIPH pacyeTe TaKUX T'€OMETPUUYECKUX IMapaMeTpOB
noxkapa, Kak: IIomaab noxapa, nepuMerp mnoxapa, Gppont noxapa (S, , P, Py ).

HenpasunbHo omnpenenennas DI cBoaut «Ha HET» BCE NOCIEAYIOLINE
JEUCTBHS O pacueTy HEOOXOJAMMOTO KOJHMYECTBA CHJI M CPEICTB JUIsl TYIICHUS
noskapa.

MeToaMKa _ omnpeaeieHusl  OCHOBHBIX TeOMETPHMYECKHX IapaMeTpoB

Pa3BUTHUHA I1O0KAPA

1. Onpenensem Bpemsi CBOOOIHOTO pa3BUTHs moxapa — t.,.

tCP (t]I-’_H) = tCH + (tOB + tCnB) + tCJ'I—l + tPHB—l’ (1)

1-11
TAac tP — BpEM: PA3BUTUA TII0Kapa 10 BBCACHUA CPCACTB HA TYHICHHC

IICpBLBIM, IIOAPA3ACICHUCM, HpI/I6LIBIIII/IM Ha I10Kap, MHH,

t.; —BpeMs C MOMEHTa BO3HUKHOBEHMSI I10Xkapa A0 COOOIEHUS O HEM, MUH,;
t,z — BpeMs 00pabOTKH BBI30BA U MOJIaYM CUTHAJIa TPEBOTH, MUH;
t.; — BPEMs cOOpa ¥ BBIE3/IA MOKAPHBIX TIOAPA3IEICHUM 110 TPEBOTE, MUH,;

t.,, — PACUETHOE BpEMs NPUOBITHS MEPBOTO IMOKAPHOTO MOAPA3ACIECHUS K

MecTy noxapa, muH (IIpunoxenue 4);

t — BpeMs pPa3BepPTHIBAHMS TEPBHIM MPUOBIBIIUM TMOApA3ICICHUEM Ha

PIIB-1

moXkap, MUH.

Bpewms (t,; +t.,3) — IpuHIMaeTCs paBHBIM | MUH.

2. OnpenensemM NyTh, NPOWJACHHBIA OrHEM 3a BpeMs CBOOOJHOIO Pa3BUTHS
rnoskapa:

— TIpY 3HAYEHUU BPEMEHU CBOOOIHOTO pa3BuTHs moxapa t, <10 mun
CP __ Tabn .
Ly =05V, Teps (2)
— TIpY 3HAYEHUW BPEMEHU CBOOOHOTO pa3Buths moxapa t, >10 mun

L (L,) =05-V*".10 + VI* . (t,, —10), (3)
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rme L — HyTh, mpoiiieHHbIH OrHeM 3a BpeMsl CBOOOHOTO Pa3BUTHS, HOXKAPA, M;
V1 *" — TabnuuHOE 3HAYCHHUE JUHEHHON CKOPOCTH PacIpOCTPaHEHHUs FOPEHHUS,
M/MUH.
3. Onpenensem Gopmy IIIONMIAAN MOXKApPa.
Ha nnane o0bekTa, BBIOJHEHHOrO B MaciiTabe Ha popmare nucta A4 (I'pJl-

1), OT oyara Hoapa OTKJaJblBaEM pacCUMTaHHOe 3HadeHue L B HampapieHMAX

pa3BUTHS MOXKapa, C YIETOM KOHCTPYKTUBHBIX OCOOEHHOCTEH 00beKTa, monaras, 4ro
OFOHb PACHPOCTPAHSETCS BO BCEX HANPABICHUSAX PAaBHOMEPHO C OJMHAKOBOM
ckopocthto. [lonyuennas urypa — riomaap noxapa — ITPUXYETCS.

Ilopsigok onpeaeneHus IJIONAAM MoXKapa.

IlepBoHayanpHO pa3BUTHE MOKAPA MPOUCXOAUT II0 BCEM HAIPABICHUSAM
paBHoMepHO (BekTopa 1+4). Ilpu onpenenenun OIIIl B HampaBieHUAX Pa3BUTHS

noxapa (Bektopa 1+4) Ha TutaHe, BBIMIOJHEHHOM B MaciuTade, OTKIIaJbIBAIOTCS
OTPE3KH, PaBHbIC BEIIMYMHE MYTHU MPOUIEHHOTO OTHEM 3a BpEMs Pa3BUTHS IMOXKapa

(L,). Ipu omnpenenenuun DIl npuHATO: €cauM Ha MyTH pa3BUTUSA TOXapa

BCTPETHJIOCh TPEISATCTBUE (HANMpUMep, CTeHa B HampaBiieHuu BekTopa 3, OIIII

U3MEHSICTCS, I00aBIsCTCs pUpallieHHAs Iomanab — S, (puc. 1).

NV

N
Y

NV
I

EE

L S

w
wi

Puc. 1. Usmenenue popmbl moxkapa
OIIIT — 124 (cnoxHas).
[Inomane mnoxkapa OyaeM paccudThiBaTh Kak CyMMy Iuiomangend 4-x
AIIEMEHTAPHBIX (PUTYp 3aKITIOUYESHHBIX MEXIY BEKTOPAMHU.
S =S, +S,3+S5, +S,,,
rie S, S,;, Sy, S, —mnomanp moxapa Mexnay Bekropamu 1-2, 2-3, 3-4, 1-4

(ITpunoxenue 6).
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PaccmoTpum n3MeHneHne (popmbl oxapa B €ro pa3BUTHU.

1. L,=1wm y
8 1
W i ]
2 -
' » X 2
0 4 12 3
Puc. 2. [Inomans noxapa npu L,=1m
PazButHe noxxapa NpouUCXOIUT 1O BCEM HaIPaBICHUSIM.
OIIIT — 1234 (npocras - kKpyrosas).
[Tnomane nmoxkapa coctout u3 4-x cexropoB (IIpunnoxenue 6).
2. LH =2 M Y
8 | 1
L, 4 2
2 Rz y
P X 3
0 4 12
Puc. 3. [Tnomane noxapa npu L= 2 m
Pa3zBuTre mokapa B HampaBieHMM BekTopa 3 mpekpatuiioch — OIIII

n3Mmenunacek. OIII — 124 (cnoxHas).

[Inomanp moxkapa COCTOMT M3 2-X CEKTOPOB M 2-X MPSIMOYTOJIbHUKOB

(ITpunoxenue 6).

3. L;=3Mm

2

0 4 14

Puc. 4. IInomans noxapa npu L,=3 m

W
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OIIIT — 124 (cnoxHas).
[Inomanpe moxkapa COCTOMT M3 2-X CEKTOPOB M 2-X NPSIMOYTOJIbHUKOB

(ITpunoxenue 6).

4. L,=4m
Y
A .
8 1
bk : X -
12 3
Puc. 5. [Tnomanes noxapa npu L.=4 m
Paszeutne mnoxapa B HampaBieHun BekTtopa 4 mnpekpartuiock — OIIII

u3Mmenunacek. OIIII — 12 (cnoxnas).
[Tnomane moxkapa cocTouT W3 1-ro cektopa u 3-X NPSIMOYTrOJIBLHUKOB
(ITpunoxenue 6).

5 L,=5Mm y

w!

> X

Puc. 6. [Tnomans noxapa npu L= 5 m
OIIIT — 34 (cnoxHas).
[Inomane mnoxkapa cocTouT U3 1-ro cektopa U 3-X MOPSIMOYTOJIbHUKOB
(ITpunoxenue 6). Yy
6. L, =6 ™ 8 I - 1

e
N

o i | b > X
0 4 12

w

Puc. 7. IInomans noxapa npu L,= 6 m
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Paseutne mnokapa B HampaBiaeHunm BekTtopa 1 mpekparwiocs - OIIII

m3menunacek. OIIII — 2 (mpocras).

[Inomaae noxapa coctouT u3 4 npsiMoyroiabHukoB (IIpunoxenue 6).

Y

.

w

2 |E§
0 4 12

Puc. 8. [Tnomanes noxapa npu L,=7 m

OIIIT — 134 (npocras).
[Tnomane moxxkapa coctouT u3 4-x npsmoyronbHUKOB (IIpunoxenue 6).

8. L,=12 M v

A

8 1

A
w!

0 4 12
Puc. 9. [Tnomans noxapa npu L= 12 m

PazBuTne moxapa B HampaBieHHH BekTopa 2 mpekpatwiock. DI — 0
(mpocras).

[Tnomanp noxapa cocTouT U3 4-x npsamoyronbHUKoB (IIpunoxenue 6).

Bo3smoxxHbie (QopMbI pa3BUTHS TMOXapa B MOMEMICHUHM U (HOPMYJBI TI0
ONPEAEIECHUIO TIONIAAH MOYXKapa npeacTasiieHsl B [[punoxennn 6.

4. B 3aBucumoctd OT (OpMBI TUIOMIAAM TIOKApa MO H3BECTHBIM
MatematndeckuM popmynam (IIpwiokerne 6, 7) paccUuThiBAGM OCHOBHBIC
reOMETPUYECKUE MNapamMeTphl Moxkapa (miolmaab, nepuMetp, GpoHT moxkapa) s

OLICHKHA 00CTaHOBKHU Ha 3aHaHHLIﬁ MOMCHT BPpCMCHHU.
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IlpuMmep penieHud.

[loxap npownsomesn B NOMEIIEHWM TOPrOBOTO ILIEHTPAa pa3sMEpoOM B IUIAHE
20%40 m (puc. 10). [ToxapHast Harpy3ka OJHOPOJHAS U pa3MeIlleHa PABHOMEPHO IO
IJIOIIAIA TIOMEILIECHMS.

JIuneitHast CKOpOCTh pacnpocTpaHeHus noxapa — V, =1 m/MuH

Tpebyercs:

— OMNpeNeNuTh TCOMETPUYCCKUE TMapaMeTpbl moxapa (mwmomane — S,
nepumetp — P, u ¢pponT moxkapa — @, ). Ha 12-it — (t;) u 20-oii — (t,) mMuHyTaX;
— BBINOJIHUTH, UCTIONB3Yys yciaoBHbIe o0o3HaueHus (IIpunoxenue 15), cxemy

Pa3BUTHUA 11OKAPa BO BPCMCHU.

15m

Y
N

5M

w!

4Mm 36M

Puc. 10. ITiman IMOMCIICHUA C MCCTOM BO3HHMKHOBCHUS I10Kapa

Penienue:

1. OnpenensieM ocHOBHBIEC MapaMeTpsl noxkapa (Sy, P, D, ) Ha 12-i1 munyte
€ro Pa3BUTHAI.

1.1. OnpenensieM myTh, NPOIACHHBIN OTHEM (PAaCcCTOSIHHUE) 3a BPEMS pa3BUTHUS
noxapa t, =12 mun

L' =05-V,-10+V, -(t,-10)=05-1-12+1-(12-10) =7 m.
1.2. Onpenensiem GpopmMy II0IIAAN TTOXKApA.
Ha cxeMy, BBINIOJIHEHHYIO B MaciiTabe, HAHOCUM IyTh, IPOMIEHHBII OTHEM 3a

Bpems paBHOe 12 MuHyT. PazBuTne noxapa npoucXoauT B IBYX HANPABICHUSIX.

®IIIT — 12 (cnoxnas, puc. 11).
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&M 1
T 4 2
SM__ 3

P4

™ 29m

Puc. 11. Cxema pa3BuTus noxapa Ha 12-if Munyte

1.3. Onpenensem miomaas moxapa.
[Tnomanpe moxkapa HMEET CIOXKHYH (opMy pa3BUTHS, KOTOPYIO MOXKHO

Pa3JIOKUTh Ha YETBIPE FJIEMEHTapHbIC TeoMeTprueckue Gurypsl (puc. 12).

Puc. 12. CocTaBHBIC YacTH TUIOMIATH TTOKapa

S =S,+S,,+S,,+S,,=S,+S,+S, +S,;
S;; =20+ 28+ 38,46 + 35=121,46 =122 m?;
S,=5-4=20 m% S,=4-7=28 m?
S,=0,25-n-(L}%)* =0,25-314 - 7° = 38,46 m?;
S, =L2.5=7.5=35 \2

1.4. OnpenenseM nepuMeTp moxapa.
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JUia omnpeneneHus INepuUMeTpa IOXKapa Ha CXEME pas3BUTHS IoXkapa i

BpemeHnu t, =12 munyTt BbIOEpeM TOuky oTcuera (B). [anee, cienys mo yacoBoii

CTpEJIKEe, CYMMHUPYEM OTPE3KH BHEIIHEH IPAaHHUIIBI IIOMaan noxapa (puc. 13).

4m

T T — b
2 05-m-L;
| oy ™
|12 {
i P y : A 4
4m | ™ [ B/ 4m l ™
d f 1

Puc. 13. Onpenenenue nepumerpa mnoxapa

Py =(6+L3)+4+05 1 L +5+ (L7 +4);
Py =(5+7)+4+05-314-7+5+(7+4)=4299 =43 m.

1.5. OnpenensieM ppoHT mokapa.
Pa3zButHe noxapa npoucxoauT B TpexX HampasiieHusX. CiaeqoBaTenbHO, 1JIMHA

¢bponTa mokapa OyaeT CKIaabIBaThCSA U3 TPEX OTPE3KOB (puc. 14).

4m

Puc. 14. Onpenenennie ppoHTa MoxKapa

O =4+05-1-7+5=4+05-314-7+5=19,99 = 20 m.

2. OnpenensieM OCHOBHBIE TTapameTpsl moxapa (Sy, P,, @, ) Ha 20-it munyTe
€ro pa3BUTHSL.
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2.1. OnpenenseM myTh, MPOUICHHBIN OTHEM (PacCTOSTHUE) 32 BpPEMSI Pa3BUTHS
noxapa t, =20 mun

12 =05-V,-10+V, -(t,-10)=05-1-10+1-(20-10) =15 wm.
2.2. Ha cxemy, BBIOJIHEHHYI0O B MaciiTabe, HAHOCUM NyTh, MPONACHHBIN
OTHEM 3a BpeMs paBHOE 20 MUHYT.
Pa3BuTue noxapa nmpoucxoaut B oaHoM Hampasienud. OIII - 2 (mpocras —

npsIMOYTOJIbHAs, puc. 15).

15m

|
N

W

4M| 15 ™m 21 M

Puc. 15. Cxema pa3Butus noxapa Ha 20-ii MUHyTE

2.3. OnpenenseM mIonaab noxapa:
S?[O =315 + 555 534 + 5y,

[Tnomaas JaHHOTO MOXkKapa MOXKHO OMPENETUTh Kak:

S0 =(15+4)- (15+5) =380 M2
2.4. OnpenensieM EpUMETP MoOXkKapa:

P2 =2-((15+4)+20) =78 wm.
2.5. OnpenensieM (GppoOHT mokapa:

D2 =20 M.

Ortser:
t, =12 mum; Sp° =122 m?%; PP =43 m; @77 =20 m;
t, =20 mum; S =380 Mm% P¥ =78 m; @ =20 Mm;
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Iopsinok omnpeaejieHMst BO3MOKHOCTH IIepexoAa OrHA B CMeEKHOe
NoMeLIeHHe Yepe3 OTKPBITHINA ABEPHOM MpoeM.
C yd4eroM NpUHATHIX MOJIOKEHUW IIPU NIPOBEACHUU PACUYETOB ILIOIIAIU

ImoKapa, paCCTOsIHUC OT Oo4dara Imoxkapa a0 ABCPHOIro Impoc€mMa MOKHO OIPECACIUTDb KaK:

L)zli = ‘XO - X5

Lui=Yo—VY

Jit

rie X, Y, - KOOpAMHATHI 04ara Ioxapa;

X i Yy - KOOpAUHATSI I-TO ABEPHOTO MPOEMa,;

i
X
LI[i - paCCTOHHI/Ie OT o4yara HO)Kapa a0 I[BepHOFO HpoeMa I10 OCH X,

v
LI[i - paCcCTOAHUC OT OHdra Ioxapa 10 ABCPHOTo IMpocMma 1o oCu V.

3a paccTosHMEe OT ovara moxapa g0 i-ro jsepHoro mpoema (L)

X Yy
IpUHUMAETCs] HanOoJIblliee 3HaUeHNEe U3 BenuuH L T L i

Ilpumep pelenus.

[Tosxap mpowu30IIIeIT B MOMEINIEHUH pa3MepoM B miane 10x16 m (puc. 16).
[lokapHas Harpy3ka OJHOpPOAHAas W pa3MelleHa PaBHOMEPHO IO IUIOIIAIU
MTOMEIIICHHUS.

[TyTh, mpoiiieHHBIN OTHEM 3a BpeMs pa3BuUTHUs noxapa, — L; =10 m.

Tpebyercs:
— OIPEIEINTh MyTh, IPONIEHHBIN OrHEM Yepe3 aBepHbie mpoeMbl (L I[B) , TIpH
YCIIOBHH, YTO JBEPHOM MPOEM BEJIET B CMEKHOE TIOMEIIICHHE.

Koopannate!l 1BepHBIX TPOEMOB B 0CsX X — Y
A1(0:5); 12 (12;10); 13 (16:4);  J14 (6:0).

Y

A

2
10 a

5 [ N I3

> X

4 16
Puc. 16. [1nan momemnieHust ¢ MECTOM BO3HHUKHOBEHUS TOXkKapa
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Pemmenue:

1. OnpenensieM paccTosiHEE OT MECTa BO3HMKHOBEHMS IOXKapa J0 JIBEPHOTO

mpoema (L ).

Il Ly =[X, - X, =[4-0/=4

Loy =[Yo = Vu|=[2-5=3 Lu=4wM;
2 L, —X,—X,,|=4-12|=8

L7, =Yy —Y,|=2-10=8 L, =8
J3 L =X,—X|=[4-16/=12

L =Yoo — VY| =[2-4/=2 L =12 m;
14 L§4:XO—XH4\:\4—6\=2

LYo = V| =2-0[=2 L.=2M

2. OmpenensieM IyTh, NPONACHHBIM OTHEM dYepe3 JABCPHOU IPOEM, IIpH
YCIIOBUH, YTO ABEPHOU MPOEM BEJIET B CMEKHOE TTOMEIIICHHUE.
Lig,=Ly—L;=10-4=6wm;
Lig,=Lyp—Ly,=10-8=2wm;
LHB_3 =L, - LHS =10-12 <0 orous He JIOMIEN 10 JBEPHOTO MPOEMa;
Ligs=Lp—L;,=10-2=8m.

Orser:
Lip,=6mM; Lig,=2 M Liss=0 wm; Ls,=8m.

Ilpumep pelieHus 3a4a4M MO ONpeeJTeHUI0 OCHOBHBIX TeOMeTPUYECKHX
NapaMeTpPoOB PA3BUTHA MOKAPA HA MOMEHT NPUOBITUS MEPBOT0 MOAPa3aeIeHH.

[To>xap mpowm3oIiesT Ha IPENPUITAN IO TPOU3BOJICTBY daHeph! (puc. 17).

[loxapHasi Harpy3ka OJHOPOJIHAsT U pa3MeEIleHa PaBHOMEPHO IO TIOHIATU

IIOMCIICHUS.

JIuneliHasi CKOpPOCTh pacpocTpaHeHus noxapa — V;, =1.5 m/mMmun
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Tpebyercs:
— OIpEAEIUTh FTEOMETPUUYECKHE MapaMeTphl Moxkapa (Tuiouniaas noxapa — Sy,
nepumetp moxapa — P, ¢poHt nmoxapa — @), ma 15-i1 — (t,) m 18-0it — (t,)
MUHYTaxX pa3BUTHUSA MOKAPA;

— BBINOJIHUTH, UCTIONB3Yys yciaoBHbIe o0o3HaueHus ([Ipunoxkenue 15), cxemy

pa3BUTHA MOKapa BO BPEMEHH.

g
e 10 m
JIB-2
18 M JIB-1
i 10 m ﬂy. i .
15 M 18 M | 15w

Puc. 17. ITinan nexa ¢ MECTOM BO3HHMKHOBCHHU IOXKapa

Penienue:

1. OnpegensieMm OCHOBHBIE MapamMeTpsl noxapa (S, Py, @) Ha 15-ii munyTe
€ro pa3BUTHA.

1.1. OnpenensieM myTh, IPOIIEHHBIN OTHEM (pacCTOSIHHE) 3a BpeMsl pa3BUTHS
noxapa, t, =15mMun

L'>=05-V,-10+V, -(t,-10)=05-15-10+15-(15-10) =15 m,
1.2. OnpenensieMm hopmy IIIOMIATU TIOKApa B IIEHTPATEHOM TOMEIIICHUH.
Ha cxemy, BBITIOJTHEHHYIO B MaciiTade, HAHOCUM IYTh, TPOUICHHBIN OTHEM 32

Bpems, paBHoe 15 muH Pa3zBuTre noxxapa npoUCXOAUT B OAHOM HAIPABICHUHU.

@IIIT — 1 (mpocTast — mpsiMOyroJibHas, puc. 18).
Yy

IIB-

10

Puc. 18. Cxema pa3Butus noxapa Ha 15-if MUHyTe B LIEHTPaJIbHOM OMEIICHUN
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1.3. OnpezensieM IIOMAAb NMOXKapa B LEHTPAILHOM noMernenuu (S ):
Sif’n =18-15=270 m?.
1.4. OnpenensieM GpoOHT MoXkapa B IEHTPATLHOM MTOMEICHUH (Cblu‘r’n):
CD}ISH =18 m.
1.5. Onpenensiem BO3MOKXHOCTD MEPEX0/1a OTHS B CMEXKHBIE IOMEIICHUS.
1.5.1. Ilepexon orus uepes ABEPHOU npoeM 1.
e OmnpenernsemM pacCTosiHUE OT ouara noxkapa o J1B-1.
Uiy =X, = X | =3-0=3m;
Ly =Y =Y u|=/0-10/=10 m = L,=10wm,

I'me X,; Y, — KOOpAMHATHI 04ara moxapa;

X Y 1 - KOOpIWHATBI JIB-1,

AL
Lﬁl - paccTosiHuEe OT oyara noxapa 10 /IB-1 no ocu X;
L\iu - paccTosiHU€e OT oyara noxapa 10 /IB-1 o ocu V.
e OmnpenelnseM BO3BMOKHOCTb nepexoa orus uepes JB-1.
L =L - L, =15-10=5m.
Oronb uepes JIB-1 nporien B JieBoe OMEIIEHUE Ha pACCTOSIHUE 5 M.
1.5.2. Tlepexon orust uepe3 ABEPHOU MpoeMm 2.

e OmpenensemM paccTosTHAE OT odara mokapa 1o J[B-2.
i, =[Xo =X ,pp|=[3-18=15m;
Lo =[Yo = V| =0-14/=14 M = L,=15m
rae Xo: Y, — KOOpAMHATHI oUyara noxapa,
X2y Y, — KOOpIMHATHI J1B-2;
Lﬁz — paccTtosgHuE OT oyara noxapa 1o /IB-2 no ocu X;

LZ[Z — paccrosiHue OT o4ara noxapa 10 JAB-2 o ocu V.

e OmnpenelsieM BO3MOXKHOCTb nepexoza orus uepes JB-1.

L2 =12, =15-15=0 w.
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Oronsb uepe3 /JIB-2 B mpaBo€ MOMEMIEHUE HE MPOLIE.

1.6. Onpenensiem popMmy IIIOIIAIM MOXkKapa B JEBOM MOMELIEHUH, JJISI YEro
ouar nosxkapa nepetHocum B 1entp JIB-1.

Ha cxemy, BBINOJIHEHHYIO B MaciiTade, HAHOCUM NYyTbh, NMPOUIECHHBIA OTHEM
yepes JIB-1. PazBuTue noxapa npouCXOJUT B TPEX HAMPABICHUSX.

@IIIT — 134 (mpoctas — momykpyrosasi, puc. 19).
1Y

18 m

Puc. 19. Cxema pa3Butus mnoxapa Ha 15-if MUHYTE B JICBOM TTOMEIIICHUHT

1.7. Onpenensem miomais Hoxkapa B 1esoM nomemenu (S',).
St =05-n-(L")? =05-314-5" =39,25 = 40 M2
1.8. Onpenensem GppoHT noxapa B JeBoM nomentenuu (D).
Oy =n-LP " =314-5=157=16 m.

1.9. Ompenensiem reoMeTpruecKre MapaMeTpsl moxapa Ha 15-if MUHYTE €ro
pa3BUTHS Ha TPEANPHUITUAHN 110 IPOU3BOACTBY (haHepsl (puc. 20).

S.JI]'I ,
18m T ¢
[ /B
I
6M
4[ 15m 15m

Puc. 20. Cxema pa3BuTus noxkapa Ha 15-if MUHYTe Ha IPEANPUATUN
10 TTPOU3BOJICTBY (haHEepHI

1.9.1. Onpenensem miomans noxapa.

S =S¥ +S¥ =40+270 =310 M.
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1.9.2. Onpenensiem nepuMeTp moxapa.
Jlnis onpenenenus nepuMerpa Ha puc. 4 BeioepeM Touky orcyeta (C), nanee mo

4acoOBOM CTPEJIKE CYMMHPYEM OTPE3KU BHELIHEH I'paHULbI IUIOMIAIN [TOXKapa.
PP =18+ (10-5)+314-5+18+15=717 m.
1.9.3. Onpenensem GpoHT moxapa.
OpF =D + D =157+18=337 m.
2. OnpenensieM OCHOBHbIE mapaMeTpsl noxapa (Sy, P, @, ) Ha 18-it munyre
€ro pa3BUTHS.

2.1. OnpenensemM MmyTh, TPOUJICHHBIN OrHEM (PacCTOSTHUE) 32 BPEMSI Pa3BUTHS

noxapa, t, =18 Mun.

L'’ =05-V,-10+V, - (t,-10)=05-15-10+1,5- (18 —10) =19,5 M.
2.2. Onpenensem (popmy IJI0IIAM TTOKApa B IEHTPATLHOM TOMEIIICHUH.
Ha cxemy, BbIOJTHEHHYIO B MaclITa0e, HAHOCUM ITyTh, IPONICHHBIN OTHEM 3a
BpeMst paBHoe 18 MuH Pa3zButre noxkapa npoucxXoauT B OJHOM HalpaBJICHUU.

®IIIT — 1 (mpocTast — npsIMOyroJibHas, puc. 21).
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Puc. 21. Cxema pa3Butus noxapa Ha 18-l MUHyTe B IIEHTPaJIbHOM MOMEILIECHUHN



rae

rac

45

2.3. OnpenensgeM mIoMaap Moxapa B HEHTPATIBHOM OMEIICHUU (SlugH ).
Sllfn =18-19,5=351 M2
2.4. Onpenensem GpOHT MOKapa B LICHTPATBHOM MOMEIIICHUT (CD1HSH).
CD}ISH =18 m.

2.5. OnpenensgeM BO3MOXHOCTh MIEPEX0/1A OTHS B CMEXKHBIE TIOMEIICHUS.

2.5.1. Ilepexo orus uepe3 ABEpHOU npoem 1.
OmnpenenseM paccTosiHuE OT ouara noxapa ao JIB-1.

Lhy =X — X =30 =3m;

Ly =Y =Y ,u|=/0-10/=10 m = L, =10wm,
Xo: Yo — KOOpIMHATBI OYara rnoxapa,
Xy Y — KOOpJAHWHATHI JIB-1,
L))(:u — paccTosiHuE OT oyara noxapa 10 JIB-1 no ocu X;
L\)/:ll — paccTosiHuE OT ovara noxkapa 10 JIB-1 nmo ocu V.
OrnpenensieM BO3MOKHOCTB niepexoia orus yepes J1B-1.

L =1 L, =195-10=95 m.

Orownb uepes JIB-1 nporien B JieBoe OMEIIEHHE Ha PaCCTOSHUE 9,5 M.

2.5.2. Ilepexon orus uepes IBEpHOU MpoeMm 2.
OmnpenensieM pacCTOSIHHE OT odvara rmoxxapa a0 JB-2.
i, =X, — X | =[3-18=15m;
Lo =[Yo =V |=0-14/=14 u = Ly =15m,
Xoi Y, - KOOpAUHATHI OYara rnoxapa;
X2y Y, — KOOPIMHATHI JIB-2;
Lﬁz — paccTtosgHuE OT ovara noxapa 10 IB-2 no ocu X;

LSJ;lZ — paccrosiHue OT o4ara noxapa 10 JAB-2 o ocu V.

e OmpepenseM BO3MOXKHOCTh Tiepexoa orus yepes J[B-2:

L2 1% | =195-15=45 m.
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Oronb uepes JIB-2 npouien B mpaBoe MOMENIEHUE HA PacCTOSAHUE 4,5 M.

2.6. Onpenensiem (hopMy IUIOHMIAIM MOXapa B JIGBOM MOMEIICHUU, JJISI YETro
ouar nosxkapa nepetHocum B 1entp JIB-1.

Ha cxemy, BBINIOJIHEHHYIO B MaciiTade, HAHOCUM NYTbh, MPOUIEHHBIA OTHEM
yepe3 /IB-1. Pa3Butne noxapa NpouCXoIUT B ABYX HANPABICHUSAX.

OIIIT — 34 (cmoxHasi, COCTOMT W3 1-ro MpsAMOYrojbHUKa U 1-TO cekTopa,
puc. 22).

T Y
18 m

|
N

w

> X

Puc. 22. Cxema pa3Butus mnoxkapa Ha 18-ii MUHYT€E B JICBOM MIOMEIIICHUH

2.7. Onpenensem 1uomaas moxapa B jieBoM nomenienuu (IIpunoxenue 6).
S,y =S, +S,, =70,85+95=165,85 = 166 m*:
S,,=0,25-7-(L')? =0,25-314-9,5° =70,85 m?;
S,=L,-(Y-VY,)=95-(18-8)=95 m?.
2.8. OnpenenseM GpoHT moxkapa B 1eBoM nomemienun (D).
@ =05-m-LY "' +8=05-314-95+8=22,91=>23 m.

2.9. Onpenensem GopMy MUIOMIAAU MOXKapa B MPABOM ITOMEIICHHUH, JJISI YETO
ouar moxkapa nepeHocum B 1eHtp JIB-2.

Ha cxemy, BbIIONHEHHYIO B MaciTade, HAHOCUM MYyTh, MPOWICHHBIN OTHEM
yepes JIB-2. PazsuTue noxapa npoUCXOJUT B TPEX HANPABICHUSX.

@IIIT — 134 (mpocTast — moJyKpyToBas, puc. 23).
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Ty
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Puc. 23. Cxema pa3BuTus noxapa Ha 18-ii MUHYTE B IPaBOM MOMEILIEHUU

2.10. Onpenensiem miIomaab noxapa B NpaBoOM MOMEIICHUN (S}fn
Si =05-m- (L %) =05-314-45° =31,79 = 32 m?.
2.11. Onpenensem GpoHT moxkapa B npaBoM nomerenuu (DL, ).
P =n- L% =314-45=1413=14,2 m.

2.12. OmnpenensieM TeOMeTpUUYECKHUE MapaMeTphl Mmoxapa Ha 18-if MUHyTE ero
pa3BUTHS Ha MPEANPUITUH 110 TIPOU3BOACTBY (aHeps (puc. 24).

2.12.1. OnpenensieM MmIoOIIAAb OXapa.

St =S + Sty +Siy =95+ 351+ 32 =478 M2
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Puc. 24. Cxema pa3Butus noxapa Ha 18-l MUHyTe Ha OpeaNpUATUN
10 TPOU3BOJICTBY (haHEPHI
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2.12.2. Onpenensem nepuMeTp Moxapa.
Jlnist onpenenenus nepuMerpa Ha puc. 24 BeioepeM Touky otcueta (C), nanee

10 YaCOBOM CTPEJIKE CYMMHUPYEM OTPE3KH BHELIHEN IPAHULBI IUIOLIAAU IT0XKAapa.

P =18+ (10-9,5)+0,5-314-9,5+8+ 9,5+ (19,5-18) +18 +
(19,5— (14 + 4,5)) + 314 - 4,5+ (14 — 4,5)

P’ =945 m.
2.12.3. Onpenensem GpoHT moxapa.
O = O, + Dy, + Dy =23+18+14,2=552 m.
Cxema pa3BUTHSA MOXKapa Ha MPEANPUATHAN 110 U3TOTOBIEHUIO (paHepsl Ha 15-1

u 18-l MUHYyTax pa3BUTHS MOXkKapa MPEACTaBICHA Ha puUc. 29.

18
6M Lr[ /\S3

18 M

15Mm 18 m 15m

Puc. 25. Cxema pa3Butus noxkapa Ha 15-i u 18-it MuHyTax Ha IpeanpUATHH
TI0 TIPOU3BOICTBY (haHEPHI

OrTBerT:
t, =15 mum; S;; =310 Mm% Py =717 M; @) =337 M;
t, =18 muH; Shs =478 m?; Phs =945 wm; CD;8 =55,2 ™m;
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2.2. IlporHo3upoBaHue BO3MOKHOH OOCTAHOBKH HA IOKape HA MOMEHT

JOKA/IM3allMi IosKapa.

MeToauka onpeaeJeHuss TPeOyeMoro KOJHYECTBA NPHOOPOB TVIICHUSA

oxapa.

Jlok

1. Onpenensiem Bpems pa3BUTHUSA [TOKApa 1O €ro JIOKanu3auuy - £, .

t]PIOI< = tcn + (tOB + tan) + tcn—n + tPHB—H ' (4)

rie  t.; —BpeMs C MOMEHTa BO3HHMKHOBEHMS IOXKapa 10 COOOLIEHMSI O HEM,
MUH,
t,z — BpeMs 00pabOTKHU BbI30BA U [10JIa4M CUTHAJIa TPEBOT'H, MUH,;

t.; — BPEMs cOOpa ¥ BbIE3/IA OKAPHBIX 110 TPEBOTE, MUH,

t.,y — PacdyeTHoe Bpems npUOBITHS MOCJIETHETO MO>KapHOro
noApa3AeNieHusl K MecTy noxapa 1o Bbi3oBy Ne 2, mun (IIpunoxenue 4);

tous; — BPEMS pPa3BepTHIBAHMA IIOCIEIHMM IIPHOBIBIIMM Ha MOXKap
moipa3ieJieHueM 10 BBI30BY Ne 2, MHUH.

Bpewms (t,; +t.,z) — IPUHUMAETCS PaBHBIM | MHUH.

2. OmpenensieM MyTh, MPOWJAEHHBIA OTHEM 3a BpEMS Pa3BUTHS IOKapa 0

MOMCHTaA €Io JOKaJIHN3alluH:

— TIpHU 3HAYCHUH BPEMEHHU CBOOOAHOTO pa3BuTHs moxkapa t, <10 mun

o (5)

— TIpYW 3HAYCHUH BPEMEHHU CBOOOHOTO pa3BuTHUs moxapa t, >10 mun

L7 (L,) =0,5-VI*" -t _, +05-V*".t

Le(L,)=05-V .10+ V" (tp —10) +05- V"t (m), (6)
rie L —myTs, npoiineHHblii orHeM 3a BpeMs pasBHTUsS MOXapa J0 MOMEHTA
JOKAJIM3ALMK TTOXKapa, M;

t,,. —BpeMs JOKaJIH3alUu Moxapa (IPOMEKYTOK BpPEMEHH C MOMEHTA

BBCIACHHUA IICPBBIX CUII M CPCACTB HAa TYHICHHC IIOXKadpa 10 MOMCHTA

JIOKAJTU3aIuH TI0XKapa), MHUH:

_ t.HOK

Jok — ‘P _tCP; (7)

t., — BpeMs CBOOOJIHOTO pa3BUTHUS M10Kapa, MUH;

t
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V,*" — 3HaueHHe JIMHEHHOM CKOPOCTH PACIPOCTPAHEHHS TOPEHHS, M/MUH.
3. Onpenensem Gpopmy IIIONIAAH MOXKApPA.
Ha nnane o0bekTa, BBIIOJHEHHOTO B MaciiTabe Ha Gopmare nmucra A4 (I'pJl-

1), OT ouara mokapa OTKJIaJIbIBaeM pacCUMTaHHOE 3HadeHHe L°° B HampaBICHHIX
IT

pa3BUTHS MOXKapa, C yUETOM KOHCTPYKTUBHBIX OCOOEHHOCTEW 00bEKTa, monaras, 4ro
OTOHb PACHPOCTPAHSETCS BO BCEX HANPABICHUSAX PAaBHOMEPHO C OJMHAKOBOU
CKOpOCThI0. Ha nosry4eHHy10 Mmiomaab noxapa HAaHOCHM IITPUXOBKY.

4. B 3aBucumoctd OT (OpMBI IUIOMIAAM TOXKapa IO U3BECTHBIM
marematudeckuMm  ¢Gopmynam  ([Ipunoxkenne 6, 7) paccuuThiBaeéM OCHOBHBIC
reOMETPUYECKUE MapaMeTpsl moxapa (Iiomaab, nepuMerp, (GpPOHT MoxKapa) s
OLICHKU OOCTaHOBKH Ha 3aJaHHBIA MOMEHT BPEMEHHU.

5. Tlonmy4yeHHblE OaHHBIE: BPEMEHS pPa3BUTUS MOXKapa; NyThb MNPONUIECHHBIN
OTHEM 3a BpeMsl Pa3BUTHS MOXKapa; MIIOMAAb, GPOHT, MEPUMETP MOkKapa 3aHOCSITCS B
Tabs. 1, Mo HaHHBIM KOTOpOU cTpouTcs rpaduk «V3mMeHeHue TUIOMIaAM TMOXKapa BO

BPCMCHN.

Tabmuma 1.
JlaHHBIC ITapaMETPOB 10 PA3BUTHIO TOXKapa

3aaHHbIe OTPE3KH BPEMEHHU, MUH Ly,Mm [ S;,m* | Poom | @M

BBeznenue oruerymanmux cpeacTB IepBbIM
NpUOBIBIIMM HA TYyIICHHE MOXapa
Moipa3/IeICHuEM

BBeneHnne oruerymamumx cpeacTB
MOCJICTHUM TPUOBIBIINM HA TYIICHHE
roskapa mojpasjesieHueM o Be130By Ne 2




o1

HpnMep IMOCTPOECHHUA CXEMbI BO3MOKHOI'O PasBUTHA MOKapa HA MOMECHT
BPEMECHU nmogaviu Or"HeTymanmx CpeacTs NePBbIM I[pl/lﬁblB]_lll/IM

moapasjacJiecHuEM 1 HAa MOMEHT JIOKAJIU3aluM 1oxkapa I1mo TA0JMYHBIM JaHHbIM.

3maHue rapaka 0JIHO3ITaXHOE, pasMepoM B riaHe 18x36 m (puc. 26).

= = = = = ' I
fina : '30HA CTOAHKH ) |:|
' raEToMobHIEH !

30HA PEMOHTA

b aEToMobHIeH

fina | fina L fina L frr d[, da | Y L

Puc. 26. Ilnan rapaxa

Tpebyercs:

— MO0 JaHHBIM TabJ. 2. MOKa3aTh CXEMY BO3MOXKHOT'O Pa3BUTHUS TMOXKapa Ha
MOMEHT BpPEMEHHM TIOJIayd  OTHETYIIANIMX CPEICTB TEPBBIM  MPHUOBIBIIUM

Opa3aelicHHeM M Ha MOMEHT Jokanu3anuu moxkapa (I'pJI-1)

Tabauma 2.
JlaHHbBIC MapaMeTPOB MO Pa3BUTHUIO MTOXKAPA
3amaHHbBIC OTPE3KH BPEMEHH, MUH L,,m | Sy,m® | Pyom | @™
BBenenue oruerymamumx cpecTB IEpBbIM
MPUOBIBIIINM Ha TYIIEHUE TOXKapa 19 7 158,47 | 48,99 22,99

noaApa3aCcICHUCM

BBenenue ormerymanux cpeacTs
MOCJICTHUM TPUOBIBIIUM Ha TYIIICHUE

36 11,25 | 278,31 | 60,75 48
1o’kapa noJpaszesieHueM 1o BbI30BY Ne 2

(MOMEHT JIOKaJIM3aluy [10Kapa)
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Pewienue:
1. Onpenensiem Gpopmy IUIOIIAAM TIOkKapa HA MOMEHT BpeMeHu t, =19 mun
Ha mnan rapaka, BBIIOJHEHHOTO B MaciiTade, HAHOCUM MYyTh, MPONJIECHHBIN
orHeM 3a Bpemsi, paBHoe 19 mun OIIIT — 34,
2. OnpenensieM GopMy IUIOIIAAN IOKapa HA MOMEHT BpeMeHH t, =36 MuH
Ha mnan rapaka, BBIMOJHEHHOTO B MaciliTa0e, HAHOCUM MYyTh, MPONJEHHBIN

orsem 3a Bpemsi, pasHoe 36 mun ®OIIII cnoxnas, puc. 27 (I'pJI-1).

| 1
ﬁ!JL .
- = = 1 |
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L |
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apToMobaned
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F0HA pEMOHTA
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3 3 &

Puc. 27. Cxema pa3BuTus mokapa Ha MOMEHT BPEMEHH MOJJa4l OTHETYIIAIUX CPEJICTB
MIEPBBIM MPUOBIBIINM MOIPA3ACICHHEM U HA MOMEHT JIOKAJTU3aIiH 10Kapa
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IIpumepsl pemieHusi 3aJad 1Mo oONpeaeJieHHI0 TPedyeMOro KoJU4YecTBa

NpUOOPOB TYUICHHUS MOXKapa.

Ipumep 1.
Il crenenn

Iloxxap B
ornecroiikoctu (puc. 28). Bpems cBoOomHOTO passuTus noxapa — t, =13 mun

OOHOJTaKHOM AIMHUHUCTPATUBHOM 3JaHUHn

Tpebyercs:
— omnpeAenuTh KoandecTBo cTBojioB PC—50 Ha TymieHue noxkapa rno ¢GpoHry;

— IIOKa3aThb CXCMbI PA3BUTHUA U TYHICHUS ITOXKapa.

21
18

3 M,

Puc. 28. ITinan IMOMCIICHUA C MCCTOM BO3HHMKHOBCHUS I10Kapa

Penienue:

1. OnpenensemM TUHENHYIO CKOPOCTh PaCIPOCTPAHEHUSI TOPEHUS

V, =1..15 m/muHn.
Breibupaem nambonee HEOJIAroNpUSITHBIN BapuUaHT pa3BUTHS MOXKapa, MpU

V, =15 M/MuH.
2. OmnpenensieM NyTh, NPOWAEHHBIM OTrHEM (pPaccTOSIHUE) OT MECTa €ro

BO3HUKHOBEHUS 3a Bpems, t, =13 muH.
L' =05-V,-10+V, -(t, -10) =0,5-15-10+15-(13-10) =12 M.

3. Onpenensem Gpopmy IIIOIIAAN MOKAPA.
Ha cxemy, BbINIOJTHEHHYIO B MaciiTade (puc. 29), HAHOCHM MyTh, TPOHICHHBIN

OTHEM 3a BpeMs, paBHOE 13 MHH, YYWTBIBas, YTO OrOHb PACHPOCTPAHSACTCS

PAaBHOMEPHO C OJIMHAKOBOW CKOPOCTHIO BO BCEX HAMPABICHUSX.
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Puc. 29. Cxema pa3Butus noxapa Ha 13-if Munyte

4. OnpenensieM IOIIAAb TTOXKapa.

OIIIT - 12 (cnoxHuas).

Jlns onpenenenust muiomaau mnoxkapa nonydeHHyro DI paszoObem Ha 1Be
AJIEMEHTApHbIE TEeOMETpUYEeCKHe QUTyphl: MNPAMOYTOJbHUK M 1/4 dacTth Kpyra
(puc. 29).

S, =Sy, +S; =135+113 =248 W2,
S, =9-(3+L7%) =9-(3+12) =135 M?;
$: =0,25-n-(L3)* =0,25-314-12% =113 M2

5. OmnpeaenseM miIomaab TylIeHUs MoXxapa o GppoHTy.

Tymenne Oymem mpous3BoauTh cTtBojaMu PC—50. ['myOmHa TymieHus cTBOJA
PC-50- h, =5 wm.

[Inomaner TymeHus mo QpoHTYy pa30o0beM Ha JBE DIIEMEHTApHBIC (UTYPHI:
TIPSIMOYTONBHUK — Sy U 4eTBepTh Konbua — So (puc. 30).

S, =S, +S82 =45+745=119,5 »?,
S.=9-h.=9.5=45 m?
$:=025-n-(L3)*-0,25-- (L3 —h,)?,
$2=0,25-314-12° -0,25-314-(12-5)* = 74,5 M2
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IPSMOYTOJIbHUK 3 B

18]

21m

YETBEPTh

KOJIbIla

S2 =745 m?

Puc. 30. Onpenenenue miomaay TymeHus noxapa rno GppoHTy

6. OmpenenseM HeoOXoauMoe KOIMYeCTBO CTBOJOB PC—50 Ha TymieHue
noskapa 1o (GpoHTy:

Qi 1S, 006-1195

T —
NCTB - -

qCTB qCTB 3’5

rne  l.,—Tpebyemas WHTeHCHBHOCTh mojaudu Bogel, |, =0,06 1n/(c M?),

=2.05= 3 (crBona PC-50).

(ITpunoxenue 9);

Ocrp — pacxon ctBosa PC-50, Q. ., =35 n/c (Ilpunoxenue 10).

7. Hanocum 0OOCTaHOBKY pa3BUTHSI U TYIIEHHUS MMOXKapa Ha CXeMy OOBEKTa

(puc. 31).

M

21m

h,

24m

Puc. 31. Cxema TymieHus noxapa mno GppoHTy

OtBer:
Jls TyleHus okapa Ha 3Taxke aiMuHucTpaTtuBHoro 3aauus |11 CO
Ha 13-t MuHyTE pa3BUTHs TokKapa HeoOxoaumo Tpu ctBoa PC-50.
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IIpumep 2.

[Toxap B xuBOTHOBOgYeckoM momemieHus |ll cremenu orumecroikocTH,
pasmepom B miane 20 x 56 m (puc. 32). IloxapHass Harpy3ka OIHOPOJHAs |
pa3MelleHa paBHOMEPHO 1O IUIOMIAAHA TOMEIIECHUS.

Bpewms cBob6onHoro pazsutus noxapa — t, = 20 mun

TpebGyercs:

— onpenenuTh TpedyeMoe koaudecTBo cTBOJIOB PC-70 Ha TylieHue mosxapa 1o
(GpPOHTY U 1O NEPUMETPY MOKapa;

— IIOKAa34aTh CXCMbI PA3BUTHUA U TYIICHUS I10Kapa.

10 M r

10 m

28 M

x Eai

28 M

= >

Puc. 32. ITinan IMOMCIICHHUA C MCCTOM BO3HHKHOBCHUA I10Kapa

Penienue:

1. OnpenenseM NUHEHHYIO CKOPOCTh pacnpocTpaHeHust ropenus — V; =15

M/MUH

2. OnpenensieM MyTh, MPOUJEHHBINA OTHEM (PAcCCTOSIHUE) OT MECTa €0

BO3HHUKHOBEHUS 32 BpeMs pa3Butus t, =20 mun

L =05-V,-10+V, - (t, —10) =0,5-1,5-10+15-(20-10) = 22,5 M.

3. Onpenensem Gpopmy IIIOIIAAN MOKAPA.

Ha cxemy, BbITIOSTHEHHYIO B MacmTabe, HAHOCHM TTyTh, IPONCHHBIN OTHEM 32
Bpems, paBHOE 20 MUH.

OIIIT — 24 (mpocTast — IPAMOYTOJIbHAsA).

Pa3Butre mnoxkapa MNPOUCXOJUT B JIBYX HaNpaBICHUAX — 3alaHOM U

BOCTOYHOM (puc. 33).
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56 M

-

L J

Puc. 33. Cxema pa3Butus noxapa Ha 20-ii MUHyTE

4. OnpenensieM IIIOIA/b MOXKapa:
SZHO = (Lﬁ? + ng)-a =(22,5+22,5)-20 =900 (m?).

5. Ompenensem HeoOXoauMoe KOJIM4eCTBO CTBOJIOB PC—70 Ha TylieHue
noskapa 1o (GpoHTy.

5.1. TymeHnue noxapa ¢ BOCTOYHON CTOPOHBI.
5.1.1. OnpenensieM mioiaab TYIICHUS MOXKapa:
S," =a-h,=20-5=100 (m?),
rie  a =20 M — mupuHa 3/1aHNS;
h,=5m.;
5.1.2. Onpenensiem konuuecTBo cTBOIOB PC—70 Ha TylieHHe moxapa:
N, = Qup _ oSy _ 0’1'7100 =14 =2 (ctBona PC-70),

qCTB qCTB

rie |, =01 1/(c M?) — Tpebyemas uatencusHocTh nogaun OTB (IIpunoxenue 9);
Qcrg = 7 A/c —pacxon ctBoia PC-70 (ITpunoxxenue 10).
5.2. TymeHnue noxapa ¢ 3anaJJHOl CTOPOHBL.
5.2.1. OnpenensieM MI0LIAAb TYIIECHUS MTOXKapa:
S, =a-h, =20-5=100 (M.

5.2.2. OnpenensieMm konuuecTtBO cTBONIOB PC—-70 Ha TymeHuwe mnoxapa IO
bpoHTY:
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3 B o
Tak, kak S; =S, , TO KOJIMYECTBO CTBOJIOB Ha TYIIEHUE IOXapa C 3aragHoN
¥ BOCTOYHOH CTOPOHBI OyIeT OANHAKOBBIM:
NZL . =NI " =2 (cteoma PC-70)
CTB — CTB '

5.2.3. HaHocuM 00CTaHOBKY pa3BUTHUS U TYLICHHs MOKapa 1o GpoHTY Ha IUIaH

nomenieHus: (puc. 34).

S .= 100 m S .= 100 m*
T M e
3 E
70, o0 %
20 M s N 10
N _l/
70 70
v 0 »4+—
L,=225m | L,=225M

tin

50 M

ol -
* Ead

Puc. 34. Cxema TymeHus noxapa mno ¢ppoHTy Ha 20-it MuUHyTE

6. OmpenenseM HeoOXoauMoe KOIMYeCTBO CTBOJIOB PC—70 Ha TymieHue
no’kapa 1o rnepumMeTpy.

C BOCTOYHOHM W 3amaJHON CTOPOH KonnuecTBO cTBONIOB PC—70 Ha TymieHue
rmo>kapa orpeseeHbl B I1. 5 3a7a4u.

6.1. Tymenue noxkapa ¢ 10°KHON CTOPOHBI.

6.1.1. Onpenensiem oAb TYIIEHUS MTOXKapa:
© = ((®-h,)+(L2°=h,))-h, =((22,5-5)+(22,5-5))-5=175 Mm?,
6.1.2. Onpenensiem konuuecTBO cTBOIOB PC—70 Ha TylleHHe moxkapa:

T
N = Qv _lieSr 0’17175 =2,5= 3 (crBona PC-70)

qCTB qCTB

6.2. Tymenune noxapa ¢ CEBEpHOM CTOPOHBI.

6.2.1. OnpenensieM MI0LIAIb TYIIECHUS MTOXKapa:
€= (L2 -h,)+ (L% —h.,))-h. =((22,5-5)+(22,5-5))-5=175 m?,

6.2.2. OnpenensieM konn4ecTBO cTBOIOB PC—70 Ha TymeHue noxapa.
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C 10 o
Tak xkak S, =S, , TO KOJIMYECTBO CTBOJOB Ha TYIICHHE MOXKapa C CEBEPHOM
Y 3aMaJHON CTOPOHBI OyI€T OJMHAKOBBIM
T ¢ T O
Nerg =Ngrg =3 (ctBoma PC-70).
6.3. Hanocum oOCTaHOBKY pa3BUTHs W TYILIECHUS MOXapa MO MEpUMETPy Ha

cxeMy o0bekTa (puc. 35).

h,=5m h,=5m

S. =100 0 \ 0] 707 [70] /8. =100 i’

< ® : =y c

A ) x‘
UL o 3 B
1 1,
L

S

70 70|
¥ —re o ¢ hT— I M

o to ol Tl s
IELIORAER

Lp =225M | Ly, =22,5 M

%

56 M

e
>

~

Puc. 35. Cxema TymieHus moxapa o nepumMeTpy
Otser:
JIis TymeHus moapa B )KHBOTHOBOTYECKOM moMerieHny Ha 20-if MEHYTe ero
pa3BUTH HEOOXOIUMO:
— mpu TymieHud 1o (PpoHTy —ueThipe ctBoa PC—70 (aBa c 3amamHOM
CTOPOHBI, IBA C BOCTOYHOU CTOPOHBI);
— MpH TYIIEHUU IO TepUMETPYy — AeciaTh cTBoJIoB PC—70 (nBa ¢ 3amamgHOi
CTOPOHBI, TPU C CEBEPHOU CTOPOHBI, JBA C BOCTOYHOW CTOPOHBI, TPH C

F0’KHOU CTOPOHBI).
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3. OPTAHU3AIIUS YIIPABJIEHUSI CHUJAMHU U CPEJICTBAMU
ITPU BEJEHWU JENCTBUMU 11O TYHIEHUIO TOKAPA

[locne onpeneneHnss OCHOBHBIX T€OMETPUUYECKUX TAPAMETPOB MOKapa, OLEHKH
CIIOXUBLICICS OOCTAaHOBKM Ha MOXape, ¢ YYETOM €€ U3MEHEHMs B Oukaiiiee
BpeMsi, BBIOMpAETCS MNPUHLMUI PACCTAHOBKM CHUJI M CPEACTB, YYacCTBYIOUIUX B
TYIIEHUU TM0Xapa, B 3aBUCUMOCTU OT BHIOOpA PEIIAIOIIEr0 HAMpaBlIE€HUS U HAIUYUS
UMEIOILIUXCS CUJT U CPEJICTB.

Tymenue MOXET OCYHIECTBISATHCA MO BCEH IJIOMIAN MOXkKapa, YaCTU MIIOIIAIN
noxapa, no ¢Qponty, nepumerpy mnoxapa. Ilpu HeBo3moxkHocTH mnonaate OTB
OJIHOBPEMEHHO Ha BCIO IUIomans mnoxapa, nomada OTB ocymecTBisiercs mo

TUTONIA/IA TYIICHUsI, HA TJyOMHY TYIICHUs cTBOJIOB — N, . [lpu TylIeHUM py4dHBIMH

crBosiaMu h, =5 M, nipu Tymenuu gapetabivu ctBojamu h, =10 M.

3.1. Tyumienue noxkapa nepBbiM pyKOBOAMTEJIeM TyllIeHUS M0KApa

MeToanka pacyera cHJI M CPeACTB, HEOOXOAUMBIX IJIl TYNIEHHUS TOKapa
HA MOMEHT BpeMeHHU BBeJeHHsl CWJI M CPEJICTB NMePBbIM NMPUOBIBIIMM HA MOKAP
nojapasjieieHneM.

1. Ompenensiem TpeOyembiii pacxon OTB Ha TymieHue mokapa W 3allUTy

HETOPSIIUX TOMENICHUN.
QTP = Qip + Q?FP' (8)
rne  Q., — Tpebyemsiit pacxox OTB Ha TymeHue moxkapa W 3allUTy HETOPSIIUX
IIOMEILEHHH, JI/C;
Q:, — Tpedyemelii pacxon OTB Ha Tymenue noxapa, 1/c;
Qi » — TpedyembIii pacxoa OTB Ha 3amuTy HEeropsmux MoMeneHu, Ji/c.

1.1. Onpenensiem TpeGyemblii pacxon OTB Ha Tymienue noxapa.

SHES IS YCTO) ©
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rme  Qi, — TpeGyemslii pacxon OTB Ha Tymenue noxapa, J/c;

Q:p; — TpeOyeMslii pacxox OTB s TylieHHs TOXapa Ha |—OM y4acTKe

(HampaBJI€HUU TYILIEHUsA), JI/C;

S/ —miomane TymleHHs TI0OKapa Ha i—oOM ydacTKe (HampaBJIeHHH

TYH_IeHI/ISI), OnpeACACTCA AaHAIUTHYCCKUM MCTOAOM B 3aBUCHUMOCTHU

oT (bOpMBI miomaan IoXxapa II0 H3BCCTHBIM MaTEMAaTHYCCKUM

popmynam (Ilpunoxenue 8), M%;

T
l1, — TpeOyemas uHTeHCHBHOCTH Tofaun OTB Ha Tymenue moxapa, j1/(M?-c)

(ITpunoxxenue 9).

N — KOJIMYECTBO YYACTKOB (HaIpaBJIEHU) TYIIIEHUS TI0Kapa.
1.2. Onpenensiem Tpedyemslii pacxoa OTB Ha 3amuTy.
3 < 3 u 3 3
Qrp = ZQTP—i = Z(Si 1p), (10)
i=1 i=1
rue Qip — tpebyemsbiii pacxon OTB Ha 3amuTy HETOPAIIUX MOMEIICHUH, J1/C;
Qipfi — tpebyembiii pacxonq OTB Ha 3amury Heropsmux MOMENIEHUH Ha
| —oM yuacTke, JI/cC;
S’ — zamuuiaeMas IIOmMAAb HA |—OM YyYacTKe, (ONpeAeNseTcs C y4eToM

YCIIOBMIA CIIOKHUBIIEicS 0OCTAHOBKY Ha T0kKape), M2,

— Tpebyemasi HMHTeHCHBHOCTh mnomaun OTB Ha 3ammTy Heropsmmx
noMmenieHn (MpuHUMarT B 2...4 pa3a MeHbIIe ee TabJIMYHOTO

3HaueHus), 1/(M%-c);

3
ITP

M — KOJIMYCCTBO 3aIIMINACMbIX YYACTKOB IIPpH TYLICHUH ITOXKapa.

B Tex crmyyasx, KOrJa HEBO3MOMKHO paccuutaTh Q., M3-33 CIOKHOCTH
ompenenenuss S’, KOIMYECTBO CTBONOB HA 3AIIMTY MO y4acTKaM OMpeaeseTcs

UCXOJISI U3 TAKTHYECKUX COOOPaKEHUH.
3 U 3 3
Torna QTP = Z(NCTEH : qCTB) ) (11)
i—1

rae NiTm — KOJIMYECTBO CTBOJIOB, HEOOXOIWMBIX [IJIA 3allUTHl HETOPSIINX

MIOMEIIECHUI Ha | —TOM y4acTKe;

M — KOJIMYCCTBO 3aINMINACMbIX YYAaCTKOB IIPpH TYLICHUH IOXKapa.
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0orp — PACXO[ M3 OKAPHOTO CTBOJIA, M01ABAEMOT0 Ha 3aIUTY, IPU HANOpe
Ha cTtBOJIe 35 — 40 M Box. cT., Ji/c (ITpunoxenue 10).
2. OmpenenseM KOJUYECTBO CTBOJIOB, HEOOXOJUMBIX Ha TYLIEHHUE MOXKapa U
3aIUTY HETOPSIIHUX NOMEILEHUN |
Nerg = NETB + NETB; (12)
rme  NJ;; — KOJMYECTBO CTBOJIOB, TIOIAHHBIX HA TYHICHHUE;

3
NCTB — KOJIMYCCTBO CTBOJIOB, IIOAAHHBIX HA 3alIIUTY.

2.1. OnpenenseM KOJIMYECTBO CTBOJIOB, HEOOXOIUMBIX Ha TYIICHHUE TTOXKapa.

N(T:TB = le NETEH : (13)
T T T
T _ QTP—i _ Si 'ITP (14)
T Ois s

T
rie  Ngpp; — KOJINYECTBO CTBOJOB, HEOOXOAMMBIX JUIsl TYIIEGHUS IOXKapa Ha
| —TOM y4acTke (HampaBJICHUH TYILICHHS);

T o) .
Q. p; — TpeOyeMbIil pacxo] s TYIIEHHS MoKapa Ha | —OM y4acTke, Ji/c;

T -
S, —miomane TymieHHs ToXKapa Ha |1—oOM ydacTke (HampaBlieHHH

TYIIEHHUSA), OMPEIENIeTCs] aHAIUTUYECKUM METOJOM B 3aBUCHUMOCTH
oT (opMBI IUJIOMIAU TOXapa IO HW3BECTHBIM MAaTEMAaTHUYECKUM
dopmynam (Tlpunoxenue 8), M?;
|1, — TpeOyemass mHTeHCHBHOCTh Tojaun OTB Ha TymeHue TOXKapa,
1/(m?-c) (ITpunosxenue 9).
Oerp — PACXOJ M3 OKAPHOTO CTBOJIA, [T TYIIEHHS MOXKapa, IPU Harope Ha
ctBojie 35 — 40 m. Box. ct., Ji/c; (ITpunoxenue 10).
N — KOJIMYECTBO YYACTKOB (HaNpaBJIEHUI) TYIIEHUS MOXKapa.
2.2. OnpenensieM KOJIMYECTBO CTBOJIOB, MMOJaBAEMbIX Ha 3aIIUTY.

NB()ZTB = Z szi : (15)

i=1
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3 ) S3 X |3
N?ETB—i = Qgp_l =—5 =, (16)
qCTB qCTB

rme N ., — KONIMYECTBO CTBOJIOB, HEOOXOAMMBIX JUIS 3aIUTBHI HETOPSIINX
MIOMEIICHUI Ha | —OM y4acTKe;
Q> — TpeOyeMblii pacxoj Ui 3alUThl HETOPAMIUX IOMEMICHUH Ha |—oM
y4dacTke, J1/c;
S’ — zamumuaeMas IUIOMAAL HA | —OM YydacTke, (OHpeaeNseTcs ¢ y4eToM
YCIOBMIA CIIOKUBLIEICS 0OCTAHOBKY Ha T0Kape), M2,
I>, — Tpebyemas uHTeHCUBHOCTh nojaud OTB Ha 3alIUTy HEropsIuX

noMmeimieHuii (mpuHUMarOT B 2...4 pa3a MeEHbIE ee TabJIUYHOTO

3HaueHus), 1/(M%-c);
0rp — PACXOJ M3 OKAPHOTO CTBOJIA, JJIsl 3AIUTHI HETOPSLIMX MOMENIEHHUIA,

npu Hanope Ha ctBoiie 35 — 40 M Boz. crt., /¢ (IIpunokenue 10);
M — KOJIMYECTBO 3AUTUIIAEMbIX YYACTKOB P TYIICHUU TOKapa.

B Tex ClIy4dadX, Korga HCBO3MOXHO pPACCUUTATL KOJIHUYCCTBO CTBOJIOB Ha
3alIUTy II0 Y4dYaCTKaM 3alluThI, N?JTB ONpCACIICTCA HCXOOAd N3 TAKTHYCCKHUX

COOOpaKEHUM.

[lony4yeHHble 3HAYEHHS 4YHUCJIA CTBOJOB TMPU BBIUMCIECHUU MO (Qopmynam
(14, 16) oxpyIJIAIOTCS 10 LEJI0r0 YUCia B OOJIBIIYIO CTOPOHY.

3. Onpenensiem Tpedyembiii pacxon OTB, mogaBaeMbIX Ha TylIeHHE TOXKapa U
3alATy HETOPAIIUX TOMENICHUH HCXOA W3 TaKTUKO-TEeXHUYECKUX JIaHHBIX

MIPUMEHSEMBIX PUOOPOB TYIIECHUS U 3aIIUTHI.

e = Qup + Q/p; (17)
QEP = i:(szi 'qCTB) : (18)
Q11:IP = Zn:(N(T:mi 'qCTB) , (19)

i=1

rne  Qy, — Tpebyemblii pacxox OTB nojgaBaeMbIX Ha TyIIEHHE HOXKapa, JI/c;
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Q., — Tpebyemsiii pacxoq OTB nojaBaeMbIX Ha 3aLIUTY, JI/C;

Jcrp — PACXOJ U3 MOKAapHOIO CTBOJIA IIPU Hanope Ha cTtBose 35—40 M Box. CT.,
n/c (ITpunosxxenue 10).
Nirp; — KOJIMYECTBO CTBOJOB, MOJAHHBIX HA |—OM  y4acTKE  JuIs
TYIICHUS MOXKapa;
N’ . — KOJMYECTBO CTBOJIOB, OJAHHBIX HA | —OM Yd4acTKe JJIsl 3aIIUThI
HETOpAIINX TOMEIIECHUH;
0rp — PACXOJ M3 OKAPHOTO CTBOJIA IIPH HATIOPE Ha cTBoJE 35-40 M Bo. CT.,

n/c (Ipunoxenune 10);
N — KOJMYECTBO YYaCTKOB TYIIEHHUS T10XKapa,
M — KOJUYECTBO 3alMIAEMbIX YY4aCTKOB IIPH TYIIEHUH TI0XKapa.
4. OnpezensieM MOMEHT HACTYILICHHS JIOKaIM3AIMK T0XKapa.
[Toxxap cuMTaeTcss JIOKAIW30BAHHBIM IIPH  BBHIMOJHEHHH HEOOXOIHMMOIO

yCIIOBUS JIOKAIM3AI[UH TToXKapa.
I1P
Qo = Qrp, (20)
rie Qg — daktuueckuii pacxon OTB, momaBaemMbIX MPUOBIBIIMMH MOKAPHBIMU

NOApa3/ICJICHUsIMU Ha TYLIEHHWE TMoOXKapa M 3allUTy HETOPSALINX

IIOMEIEHNH.
Qp =Qq + Qg (/c); (21)
Q; = g(NgT&i “Qerp) (/C); (22)
Qi =X (Niry s Gers) (), (23)

rie Qg — daxtuueckuii pacxon OTB noaaBaeMbIX Ha TyLIEHHE T10Kapa, J1/c;
Q’ — daxtuueckwuii pacxox OTB moxaBaeMbIX Ha 3aLIUTY, JI/c;

0crp — PACXOJ U3 MOKAPHOTO CTBOJIA MPH Hamope Ha ctBoie 35-40 M Boz. cT.,
n/c (Ipunoxxenne 10);

T -
Ncrp i — KOJIMYECTBO CTBOJIOB, MOJAHHBIX Ha |—OM YydyacTKe i TYyLICHUS
mo’kapa;
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N’ ., — KOJIMYECTBO CTBOJOB, IOJAHHBIX HA |—OM YyYacTKe JJIi 3aI[UTHI
HETOPSIIMX ITOMELICHUN;
0orp — PACXOJ M3 MOKAPHOTO CTBOJIA TIPH HATIOpe Ha cTBose 35-40 M BOJL. CT.,

n/c (Ipunoxenue 10);
N — KOJIMYECTBO yYACTKOB TYIICHHMS IOXKapa;
M — KOJIMYECTBO 3alUIIACMbIX YYaCTKOB IIPH TYIICHUHU MOXKapa.
Jlanee npenaeTcst BBIBOJ O HACTYIUICHUH MOMEHTA JIOKATM3AI[|K [T0XKapa.
5. [IpoBepsiem oOecrneueHHOCTh 00BEKTa BOJIOM, O YeM JC/IaeTCs BBIBOJI.
[Tpu HanMuuM Ha 00BEKTE MPOTHBOIIOKAPHOTO BOAOIPOBOA 00ECIICUYCHHOCTh

OOBEKTa CUMTAETCS Y/IOBJIETBOPUTENILHOMN, €ClM BOAOOTAAYa Boxonposoaa — Qyq,
(ITpunoxkenre 11) mpeBbimaeT ¢akTUUYeCKud pacxon BoAbl — Q. aus 1esei

MIOKapPOTYIICHUS
QBO[L = ch ' (24)
[Ipu HEmocTaTKe BOJBI BOJOOTAAYY BOIOMPOBOAA TMOBBINIAIOT yBEIUICHHEM
Harmopa B BOJOMPOBOJHON CETH, OPTaHU3YIOT MEepPeKadKy BOIBI WM €€ IOJBO3 C
yJIaJICHHBIX BOJOMCTOYHUKOB K MECTY TTOKapa.
6. Onpenensem TpeOyeMoe KOJIMUYECTBO MOXKAPHBIX aBTOMOOMIIEH (majee - ITA)
OCHOBHOT'O Ha3HAYCHHS, YCTAHABIMBACMBIX Ha BOJOUCTOYHHUKH, IPU UCIIOJIb30BaHUN

HX HACOCOB Ha IIOJIHYHO MOIIHOCTh.

_ Q
Nis =080 (25)

rne N, —komndectBO I[IA OCHOBHOrO Ha3HA4Y€HWS, YCTAHABIMBAEMBIX Ha
BOJIOMCTOYHUKH,
Qy — IPOM3BOIUTEIHLHOCTH HACOCA MTOKAPHOTO aBTOMOOHUIIS, JI/C.
Hcnonp3oBaHne HACOCOB Ha TMOJHYIO MOIIHOCTh B TPAKTHKE TYIIECHUS
MO’KAPOB SBISIETCS OCHOBHBIM M 00513aT€ITLHBIM TPEOOBaHUEM.
7. Onpenensem npeaebHOE PacCTOsIHUE (B pyKaBax) 1O Mojadye BOJbI K MECTY

noxkapa.
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TP P
:NP . :NP

L
12 P12

.20, (26)

rie L., —paccrosiHue, Mm;
1P .
N, — mpenenpHOE paccTosiHHE (B pyKaBax);
|, - muHA oHOTO TIOXapHOTO HarmopHoro pykasa (|, =20 m);

1,2 — koadpuLeHT, YUUTHIBAIOIINI HEPOBHOCTH MECTHOCTH.
np HH _(HP * ZM + ZCTB)
P - 2
SP (QMH)

TAc HH — HAIIOp Ha HACOCC II0KApHOTO aBTOMO6I/IJ'I$I, M. BOJ. CT. (B pacacrax

, (27)

npunumaetcs paBubiM H,; =90 ™M Bog. cT.);
H, — Hanop y pa3BeTBieHus.

Hamop y pasBerBienuss mpunumaetrcs Ha 10 M. Boa. cT. Oojblne, yeM y

Hacaznka ctBoia H, =H ., +10;
H_,; — Hamop y ctBona, M BoJ. cT. (IIpunoxenue 10);
Z,, — BbIcOTa oibeMa (+) WK cirycka (—) MECTHOCTH, M;
Z .., — BBICOTA MOJIbEeMa (1), CITycKa (—)CTBOJIOB JJIsl TYLICHUS TTOXKapa, M;
S, — COMNPOTHUBJICHHE TOKAPHOTO PyKaBa B MarucCTpalbHON PYKaBHOUN JTUHUU

(ITpunosxenue 12);

Qu ; — KomuuectBo OTB, mpoxondmux Mo MokKapHOMY pyKaBy B HambOolee

3arpy»K€HHON MarucTpaabHOU PyKaBHOMW JIMHHUH (pacxo), Ji/c.

[lonyuenHoe mnpenenbHoe pacctosHue no nogade OTB cpaBHUBaIOT ¢
paccTositHMEM OT MecCTa II0Xapa [0 BOJOHMCTOYHMKA, C 3alacoM pYyKAaBOB A
MAarucCTpalabHbIX JIMHUW, BBIBO3UMBIX Ha [IA, 0 yeM niemaeTcst BbIBOJ.

Ecnm paccrosHMEe OT BOAOMCTOYHMKA JO MECTa II0Kapa IPEBBINIACT
MPEJIEIIBHOE, MOJYYEHHOE PACUETHBIM IyTEM, — OPTaHU3YIOT MIEPEKAYKy WIIH M0JIBO3
BOJIBI K MECTY ITOXapa.

8. OmpenensieM YHCIEHHOCTh JIMYHOTO COCTaBa, HEOOXOMUMOTO JIJISl TYIICHUS
noxapa.
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OO011yI0 YHUCIEHHOCTh JUYHOI'O COCTaBa OMNPEAEISIIOT MyTEM CYMMHUPOBAHHS
qyclia JIIOJIEH, 3aHATHIX HA MPOBEACHUM DPA3JIMYHBIX BUAOB JACHCTBUM, yYWUTHIBas
00CTaHOBKY Ha MOKape U YCJIOBHS €ro TYIICHUS.

B o0miee konMuecTBO JUYHOTO COCTaBa BKJIIOYAIOTCS CBSI3HBIE, PYKOBOAMUTEID
Tymenus noxapa (nanee - PTII), nauansHuk mrada (nanee - HI), HayaibHUK ThUIa
(manee - HT), HayampHUKM y4acTKOB TymieHUs moxkapa (aanee - HY TII).

Cpennuii u crapimiMii HayalbCTBYIOIIMI COCTaB, BOJUTENM MOMXKapHBIX

aBTOMOOMJIEH IMpHu pacyCTC HC YUUTBIBAIOTCA.
Ji/c
Nyje = (™) Ky, (28)

TAac NJT/C — YUCJICHHOCTB JIMYHOI'O COCTAaBa, HCO6XO)II/IMOFO JJI TYIICHUA I1OKapa,
YCII.

J/C

n, — KOJIMYCCTBO JIMYHOI'O COCTAaBa, HGO6XO)II/IMOI‘O JJIs1 BBIITOJIHCHU A I —T0

BUIa paboT (OPUEHTUPOBOYHBIE HOPMATHUBBI  HEOOXOAUMOU
YUCJIICHHOCTH JIMYHOTO COCTaBa JJisi BBITIOJHEHUS Pa3IUYHbIX BUOB
paboT Ha moxxape npuBeneHsl B [Ipunoxkennn 14);

K, — koadduirienT, yauThIBaOmuii pe3epB JUYHOTO COCTaBa U CIOKHOCTh

BeInosHsAeMbIX pabdot (K, =1,0...15).

9. OnpenensieM TpeOyeMoe KOJIUYECTBO MOKAPHBIX OTIACICHUMN IS TYIICHUS

noskapa:

— IpM HAJIMYUU B I[I0XKAPHO-CIIACATEIBHOM TapHU30HE MPEUMYLIECTBEHHO

MOKAPHBIX aBTOLHUCTEPH

NOTZ[ =—1c, (29)

— OpU  HaJWYUUM B  [OXKApHO-CIACATEIbHOM  TapHU30HE  MOKAPHBIX
aBTOIIMCTEPH W aBTOHACOCOB (HACOCHO-PYKaBHBIX aBTOMOOMIICH )

N
Norg = g’c , (30)

rae  Ngp; — KOIMYECTBO MOKAPHBIX OTAEIICHUI JUIS TYHICHHS T10XKapa.



68

[lo KOMWYECTBY OTACIICHUA OCHOBHOTO Ha3HAYCHUS, HEOOXOIUMBIX IS
TYIICHHUs TOXapa, HAa3HAYalOT HOMEP BBI30Ba (paHT) MOApA3ACICHUN Ha TIOXKap
COTJIaCHO PacIUCaHUIO0 Bble31a (TUTaH MPUBIICUCHUS CUIT B CPEJICTB).

10. TlonyueHHble AaHHBIE MO pacueTy CUJI M CPEICTB, HEOOXOAMMBIX IS
TYIICHUS MOXapa, 3aHoCATCs B Ta0II. 3.

Tabnuua 3.

I[aHHBIe IO pacycTy CUJI U CPCACTB, H€O6XOI[I/IMBIX I TYIICHUA ITOKapa Ha MOMCHT
BBCIACHUS CUII U CPCACTB, IICPBBIM HpI/I6BIBH_II/IM Ha I10Kap noaApasacJICHUCM
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. - =
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tCP , = plas o E 2]
= = S Q o Q o = o
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BI)IBO,II o pacdyeTty CHUiI U CpPCACTB, H€O6XOIII/IMI>IX Ha TYHOICHHUC IIOKdpa Ha
MOMCHT BBCIACHUA CHUII U CPCACTB IICPBBIM HpI/I6LIBIHI/IM Ha I10Kap ImoaApa3aCIICHUCM.

ODFaHI/ISaHI/IH TYIHICHUS IICPBBIM PYKOBOJAMTCJICEM TYIIICHHUSA ITOXKApa.

[Ipomiecc BBIPaOOTKH pEIICHHWS Ha TOXKape — ATO aHaIu3 HH(popMamuu o
napameTpax Mo)kapa, MPUBIEKAEMbBIX I TYIICHHUS TMOXKapa CHJIaX W CPEACTBaX H
nepepadoTKa ee B KOMaHIHYI0 HH(HOPMAIIHIO.

OOyuaembIif Ha OCHOBE OIEHKH OOCTAaHOBKM HA MOXAape MPUHUMAET PEIICHUE
Ha BEJCHHME JCHCTBUI MO TYIIEHWIO, CTAaBUT 3aJadd Tepel TMOIAPa3ACICHUSIMH,
MIPUBJICKAET NMPU HEOOXOAUMOCTHU CITyKObI 00€eCTICUeHHs, OCYIIECTBIIECT KOHTPOJIb 32
BBITIOJTHCHUEM TTOCTABJICHHBIX 3a7a4 (Ta0. 4).

Onenky 0OCTaHOBKHM CIIEIYeT MPOU3BOJUTH C YYETOM T'€OMETPUUYECKUX U

dr3MYeCKUX mapaMeTpoB Moxkapa.
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Tabmuua 4.
HevictBusa PTII npu TymeHun Ha MOMEHT BPEMEHU BBEICHUS CUJI U CPEICTB IIEPBBIM
MPUOBIBIINM Ha MOXkap MoJIpa3ieiCHUEM

Bpews OO6cTaHoBKa Ha MoOXape U ee
«Ht», ouerxa PTIT [Ipunsareie PTII pemenns
MUH
1 2 3
HeitctBus PTII nmo npubsiTun
Onenka Coobuenue va HYKC (LIIIC):

00CTAHOBKHU MO BHEIITHUM | i aes o,

IIPU3HAKAM: OTnaya opuKa3saHum;

Hevicteus PTII no pe3ynbratam pa3Benku:
OrleHka Coo0mienue Ha IIYKC (LIIIIC):
0oOCTaHOBKM IO pe3yAbTaTaM | ... ...

PasBCAKH! OT}Ia‘la NpUKa3aHUI:

[To pe3ynbpTaTaM npoBeeHHBIX pacueToB (Tabi. 3) pemenuid, mpuHITHIX PTII
(Tabmn. 4), BbIYEPUYMBACTCS CXeMa PACCTAHOBKU CHJI M CPEJCTB HA MOMEHT IOAAa4u

OTHETYIIAIIUX CPEIICTB MEePBBIMU MPUOBIBIIMMU ToApasaeneHusmu (I'pJl-2).

Ilpumep pemieHusi 3224y MO ONpeNeIeHUI0O HEOOXOAMMOr0 KOJIMYEeCTBA
JIMYHOT'0 COCTaBa /Uil TYLIIEHHUS IO0KAPa, OPraHU3aNus yNPABJIEHUS] CWIAMHM U
CpeACTBaAMM NPHU BeACHUM JCHCTBUI M0 TYLICHUIO MOKapa.

[Toxxap mpousomien Ha TPETbEM OTAXKE B IOMELIEHUM KYXHH B 3/1aHUU
oOmexuTHs. 13 OKoH ueT JbIM, BUIHBI OTOJIECKU TJIAMEHHU.

BpeMeHHbIe TapaMeTphI:

BpeMs BO3HUKHOBEeHUA noxapa — 19 4. 00 mun

BpeMsi OOHapy>KeHus U cooO1IeHus o noxape t.; =6 mMun

BpEMs Pa3BEPTHIBAHUS MEPBOr0 MPUOBIBIIETO MOAPA3AEICHUS K MECTY MOXKapa
— o, =2 MuH

BpEMs pPa3BEpPTHIBAHUS CIEAYIOUIUX NPUOBIBIIMX MOAPA3ACICHUN K MECTy

no>kapa o Be3oBy Ne 2 — t,, . =3 MuH



70

Tabnuua 5.

IIpuBrnexaeMble CUIBI U CPENCTBA

(Beimucka ©3 pacnucaHusl BbIe3lla IMOXKAPHBIX MOJPA3JEICHUNA Ha TOXKAaphl CM.
npuiioxeHue 4)

Howmep (panr) noxapa
Ne Ne 2
Ionpasenenms, PacuerHoe pacdeTHOC
BRICPRAIOMHNC B IIPUBJICKAEMBIC BpeMs IIPUBJICKAEMBIC BpEMi
paloH BbIE311a noxpaszeneHus | TPHOBITHS TIOApa3IeNeH s IpUOBITUS
Ly, MUH Ly, MUH
2 3 4 5 6
[1CY — 2:
AHP-40-800 9
ALL 2340433 ey
Al 2,5- INGEWTY
[cy -1 AL 3-40/4(4325) 6 All 3-40/4(4325) 11
AKII-30 Al
I1CY — 4:
All-4-40 16
AHP-40(130)127A
Tpebyercs:

— TPOW3BECTH pacyeT YHUCICHHOCTH JIMYHOTO COCTaBa, HEOOXOIUMOTO st
TYIIEHUS TIO’Kapa Ha MOMEHT IOJIa4ll OTHETYIIAIIUX CPEJCTB MEPBBIM MPHUOBIBIIUM
NOJpa3elicHueM Ha II0Kap, BBHIMOJIHUTH CXEMYy pPACCTAHOBKHM CHJI W CPEJICTB
(oOcTaHOBKA Ha IOXKape MpHUBeAeHa Ha puc. 36);

— TPOW3BECTH pacyeT YHUCICHHOCTH JMYHOTO COCTaBa, HEOOXOMMMOIO JIJIst
TYIIEHUS TI0’Kapa Ha MOMEHT JIOKaJU3allluy TI0’Kapa, BBITIOJIHUTH CXEMY PAaCCTaHOBKH
CWJI U CPE/ICTB,

— OpPraHW30BaTh yMPaBICHHUE CHUJIAMHU U CPEJICTBAMHM, MPUOBIBIIMMU HA TOXKAP

IIPY BEJACHUM JEHUCTBUH 110 TYLICHUIO [1OKapa.

Pemenne:
1. Tymenue nmoxkapa mepBbIM PYKOBOJUTENIEM TYIICHUS TTOXkKapa
1.1. Omnpenenenrue YHCIECHHOCTH JIMYHOTO COCTaBa, HEOOXOAMMOIO JJIsi
TYIICHHS TI0XKapa: Ha MOMEHT IMOJayd OTHETYIIAIIUX CPEJICTB MEPBBIM MPHUOBIBIITUM

Ha MoKap MoaApa3IeICHUEM.

Nn/c = (Zn?lc) .KP’
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rac NJ‘I/C — YHUCJICHHOCTHB JIMYHOI'O COCTaBa, HGO6XOI[I/IMOFO AJI1 TYIICHUA I10XKapa,
qcClJI.

H -
ni e _ KOJINYCCTBO JIMYHOI'O COCTaBa, H€O6XOI[I/IMOFO JUJIS BBITIOJTHEHHUA | —TO

Buja pabot (Ilpunoxenue 14);

K, — koadduirienT, yduThIBaIOMINNA pe3epB JTUYHOIO COCTaBa U CIOXKHOCTb
BeIONHsAeMbIX padot (K, =1,0...1,5).

Jlnst nanHoro noxkapa npuaumaem K, =11,

D @ @
Y ] — ] l II:II_"—Ji
® ® I
e e e e = T =T = |_ = = = |“

Il T

Puc. 36. O6cTanoBka Ha IIOXKapc Ha MOMCHT BBCACHUA CUJI U CPCACTB
IICPBBIM HpI/I6I>IBHII/IM oApa3ACIICHUCM Ha TYIICHUC I10XKapa

W3 ananu3za cnoxusiueiicss ooctaHoBKH (puc. 36) cienyer, 4To:
— Ha TyIIEHUe MoXkapa HeoOxonuMo BBecTr MUHUMYM 4 cTBosia PCK-50:
- 2 cTBOJIA JJI TYIICHUS TTOXKapa B KOPUIIOPE;
- 1 cTBOJI 1714 TylIEHUS MOXKapa B oMelieHuu 13;
- 1 cTBON Mg TylIeHUd MoKapa B noMenieHnu 4 unu 14;
— Ha 3a1uTy Heooxoaumo mojaath 2 crBoja PCK-50:
- 1 cTBOXN Ha 3amIUTY 2-TO ATAXKA;
- 1 cTBON Ha 3aIIUTY TOMEUIEHUS 2.
Pacuer:

— (1-3) ugen. — momaua 1-ro crBosma PCK-50 mo JIeCTHUYHOMN KIIETKE 3BEHOM

I'’13C anst TymieHus noxapa B KOpUJIOPE U CMEKHBIX MOMEIICHUSX;

— (1-3) yen. — momawa 1-ro ctBoma PCK-50 mo BBIABMIKHOM 3-KOJCHHOM

noxapHou JiectHule 3BeHoM ['/I[3C nns TymeHus mokapa B KOPUAOPE U CMEKHBIX

MMOMEIICHUAX
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— (2-2) uen. — nogaua 2-x crBosioB PCK-50 4epe3 OKOHHBIE MPOEMBI IO

BBIJIBIOKHBIM ~ 3-KOJICHHBIM TOXapHBIM  JIECTHHULIAM JUJIsl  TYLIEHUS TOXapa B
nomenieHuu 3, 4 unu 14;

— (1-3) wen. — momaya 1-ro crtBoma PCK-50 uyepe3 OKOHHBIH IMpoeM IO

BBIJIBIOKHOM  3-KOJIGHHOW mokapHOo#l JsectHule 3BeHoM ['J[3C gns  3amuThl

MMOMEIICHUS 2;

— (3-1) gen. — 3 mocra 6E30MACHOCTH;

— (3-1) uen. — crpaxoBKa 3-X BBIABHIKHBIX 3-KOJCHHBIX MMOKAPHBIX JIECTHHII
I0CJI€ YCTAaHOBKH;

— (1-2) ygen. —momaua 1-ro ctBosa PCK-50 st 3amuTel 2-ro 3Taxa;

— (2-1) gen. — pabora Ha pa3BeTBIACHHIX (2 Pa3BETBICHHS);

— 1 4est. — CBI3HOM.

Uroro: 25 el

N,c=0B+3+4+3+3+3+2+2+1)-11=26,4= 27 4ell.

N, 27

Ny = = :?:5,4:6 OTII.

[TpubsiBmux cun u cpeacts [ICU-1 HemocTaTouHO AN TYIICHHs TOXKapa,
TpeOyeTCst MPUBJICUEHUE CUJT M CPEJICTB IO MOBHIIIICHHOMY HOMEDPY BBI30BA.

Hcxons w3 TaKTUYECKUX BO3MOXKHOCTEW TMEPBbIX NPHUOBIBIIMX Ha TOXKap
MOJIPA3/ICIICHUM:

— Ha TymeHue noxkapa 3BeHbsMu ['JI3C momano 2 ctBona PCK-50 ot AlLJ
yctaHoBieHHou Ha [1T°-1;

— AKII-30 ycTaHOBIEH JuIsi IPOBEJCHUS CIIacaTeNbHBIX padoT ¢ 3-TO ATaxa.

1.2. Opranu3zanus TyleHUs IEPBBIM PYKOBOJIUTENEM TYIIEHUS MOXKapa
Tab6auma 6.

HevictBusa PTII npu Tymennn noxapa Ha MOMEHT BPEMEHH BBEICHUS
CWJI U CPEICTB TIEPBBIM, MMPUOBIBIITUM Ha TIOKAP TOIpa3IeJICHUEM

Bpems
OO6cTaHOBKa Ha MOXKape
«Ht», [Ipunsarsie PTII pemenns
u ee oueHka PTII
MUH
1 2 3
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Bpewms
OO6cTanoBKa Ha TOXkape
«Ht», [Ipunsarseie PTII pemenns
MU u ee onenka PTII
1 2 3
HeitictBus PTII o npubsiTun
19 4. 13 Onenka CooOuienne Ha IIIC (aucneryepy rapHU30HA):
MHH 00CTaHOBKH 110 «IIpubpn xk MecTy BbI30Ba. B okHax 3-ro 3Taxa
BHEIIIHUM IPU3HAKaM: | OOIIEKUTHS BUAHBI OTOJECKH IJIAMEHH U JbIM.
B oKHAX 3-I0 3TaKa Bosmoxna yrposa mogaMm. BerzoB Ne2. Bei3BaTh
BHUJIHBI OTOJIECKHU CKOPYIO HOMOLLLY. .
[UTAMEHH ¥ JIbIM. Ortnaya npuKa3aHuid:
Bo3MoxkHa yrposa — KO-1 «All k BXoAy B JECTHHYHYIO KIETKY,
HTEOIIM. MOJTOTOBUTH 3BEHO FI[?C ¢ PCK-50, 3amaua —
MOMCK U CTacaHME JIIOJIeH, TPOBEICHUE Pa3BEAKU U
TyLIEHUE MT0Kapa HA 3-€M JTaxe».
- KO-2 «All wa III'-1, pa3BepThiBaHuE C
YCTAaHOBKOM CHApeHHOTO Pa3BETBJICHHUSA Y BXOja B
JECTHUYHYIO KIIETKY, 3a7a4ya — nogath crBos PCK—
50 3BenoMm ['/I3C B okHO 3-T0 3Taxka Jijisd CriacaHus
JOJIeH, TIPOBEJICHUS Pa3BEAKU W TYIICHUS TOXKapa.
Ha3znauaeTech OTBETCTBEHHBIM 3a ThUI, 3ajJada —
BCTp€Ya W pPAcCCTaHOBKAa HAa BOJOUCTOYHHUKHU
npuOBIBAIONIMX Ha MOXKap MOJIpa3/iesIeHUN.
HeiictBua PTII o pesynbraram passeaku:
19 4. 15 Orenka Coo0urenue na HITC (aucneryepy rapHU30HA):
MUH 00CTaHOBKH 110

peE3yJjbTaraM pa3sBCAKU:

[Toxxap Ha 3-eM sTaxe,
2

momaas moxapa 80 m*.

Ha sraxe ectp moau.
B kopunope,
NOMENICHUSX, Ha
JIECTHUYHOM KJIETKE
CUJIbHOE 3a]IbIMJICHHE.

«ITonTBepxkmatro  BbizoB Ne 2. [loxap Ha
mwiomamu 80 mM2. PadoTaror 2 3BeHa I'’13C ¢ nByms
PCK-50. IlpoBoauTcst sBakyamusi JroAed c 3-To
staxa. All ycranosiena Ha III'-1, BomocHaGxeHue
YIOBJIETBOPUTENILHOE. BBI3BaTh TOP.3JEKTPOCETD,
rop.ra3, Bogokanai, [ MUbJI/I, monummro».

OTt1aya npuKa3aHUH
— KO-1: «llogats Bogy B MecTa Hamboiee
WHTCHCHUBHOTO  TOPEHHUS, BCKPBHITh OKHO B
JICCTHUYHOM KJIETKE JIJISl BBIITYCKA JIbIMAaY.

— KO-2: «Haszmagaerecb OTBETCTBEHHBLIM 3a
coOO/ICHHEM TIpaBWJI  OXpaHBl Tpyaa. Becrtu
MOCTOSHHOE HaOJIIO/IEHHUE 3a COCTOSIHUEM

CTPOUTEIBbHBIX KOHCTPYKIIHI.

— KO-AKII: «YcranoButrs AKII c dacana 3manus,
OpraHu30BaTh HBAKyallUIO JIIOJEH W3 OKOH 3-TO
JTaXxka. Ha3naugaerecsn OTBETCTBEHHBIM 3a
ABaKyalHIO JIIOACH U MATEPUATIBHBIX IEHHOCTEN.
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[lo pe3ynpTaTaM MNPOBEICHHBIX pPAC4YETOB pelleHud, npuHATBIX PTIL,
BBIUEPUMBAETCA CXEMa PpACCTAHOBKM CWJI M CPEACTB HAa MOMEHT BBEICHMS
OTHETYIIAIMX CPEICTB IMEPBbIM NPHUOBIBIIMM Ha MOXAap MOJApa3/ieleHueM

(puc. 37, I'pJI-2).

Q“n=110nfc

0,3mITa

P=

K-200
ngn=110ult

60

0,3mlTa

P=

Puc. 37. Cxema pPaCCTaHOBKU CUJI U CPCACTB HA MOMCHT IMOAa4U OTHCTYIIAIUX CPCJICTB

NECPBBIMHA l'IpI/I6BIBHII/IMI/I noapasaCJICHUAMHA
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3.2. TylnieHune moxkapa Ha MOMEHT JIOKAJIU3AIUMN

MeToauka pacuera CWJI U CPeICTB, HEOOXOAUMBIX /IVISl TYLIEHUS MOKAPa
HA MOMEHT JIOKAJIM3AIUM MoKapa

Pacuer nmpoBoAUTCS aHAIOTMYHO, YTO U HA MOMEHT BPEMEHHU BBEJICHUS CHII U
CpPE/CTB MEePBbIM MPUOBIBIIUM Ha rmokap noapaszaeincuauem (3.1 mm. 1 - 9).

[Ipu opranmzanuu mOABO3a BOABI WJIM TEPEKAuyKe €€ K MECTy IoxKapa
JOTIOJIHUTENIBHO JIOJDKEH OBITh MPOM3BEACH MX pacueT W MOKa3aHbl CXEMbl MOJa4yu
BOJBI. [Ipn ucnonb3oBaHuu crienuaabHbIX [TA HEOOXOAMMO yUHUTHIBATH UX TAaKTHKO-
TEXHUYECKHE XapaKTEPUCTUKH.

10. JlanHbIe MO pacyeTy CHJI U CPEJCTB, HEOOXOIUMBIX ISl TYIICHHS TOXKapa
Ha MOMEHT JIOKAJIM3alliuy, 3aHOCATCS B Ta0I. 7.

Tabnua 7.
JlaHHBIC 110 pacyeTy CHJI U CPEJICTB, HEOOXOAUMBIX JUIS TYIICHHS T0)Kapa Ha MOMEHT
JIOKaJIM3aIuy ToKapa

) KommuecTtBO M THIT IIOJAHHBIX
- X
BpeMﬂ, é = g = % E % % \,: CTBOJIOB E 5
< [ (&} Q
[a+] b [} 0] -
tJ'IOK E 8 g‘ = 2 QT) = = Ha TYHICHHUC Ha 3alIuTy g{ m
P o < e @) O = = O ~ D]
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BreiBog mo pacuery cui M CpeicTB, HEOOXOIMMBIX Ha TYIICHHE TOXKapa Ha
MOMEHT JOKAJIU3ALHNH [T0XKapa.

Tab6auma 8.
HevictBusa PTII npu TylmieHun Ha MOMEHT JIOKAJIM3aLHH T0)Kapa

Bpewms
OO6cTaHoBKa Ha MOXape U ee
«H+», [Ipunsteie PTII pemenus
onenka PTII
MUH
1 2 3
Henicteus PTII Ha MOMEHT JIOKanmu3anuu noxapa
OrueHka
Cooburenue na [IYKC (IIIC):
00CTaHOBKM HA MOMEHT
gokaiuzanmav: 0 | T
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HevictBust PTII mo paccTaHOBKE CHII U CPENICTB
1cy — VcranoBka IIA Ha BOJOHUCTOSHUKH,
{1 (t.)= wmm MoJjiaya CTBOJIOB Ha TyIICHUE (3aLIUTY),
poodrer THII CTBOJIOB, CIIOCO0O MOJA4H, MECTO.
1cy — VYcranoBka ITA Ha BOOJOMCTOSHUKHU,
g2 Mo/iaya CTBOJIOB Ha TyIICHHUE (3alUTY),
=  MHH
P THUII CTBOJIOB, CIIOCO0 ITOJa4H, MECTO.
1cy — VYcranoBka ITA Ha BOOJOMCTOSHUKHU,
N LI MoJjiaya CTBOJIOB Ha TyIICHUE (3alUTY),
P THUII CTBOJIOB, CIIOCO0O TOZAa4H, MECTO.
1cy — Vcranoka IIA Ha BOJOHUCTOSHUKH,
{1 (t HOK) _ I MoJjiaua CTBOJIOB Ha TYIICHHUE (3alUTY),
PP THUII CTBOJIOB, CIIOCO0 IOJAa4H, MECTO.

- ]
Ine t, — BpeMs pa3BUTHS MOXKapa 10 BBEJACHHS CPEJCTB HA TYIICHHE | —M

nmoapasaACJICHUCM, HpI/I6LIBIIII/IM Ha 110Kap, MHH.

BpeMH moaavur OrHeTymamunux CpeacCTB HpI/I6BIBaIOIIII/IMI/I nmoapasaCJICHUAMU 110

TOBBIIIEHHOMY HOMepy Bb13oBa (t}, ") paccuntsiBaercs mo gopmye:
til;n =t + (tOB + tan) o+t (Mun), (31)

rne  t.; —BpeMsS Cc MOMEHTa BOZHMKHOBEHHS MOXapa J0 COOOIIEHUs] O HEM, MUH,
t,z — BpeMs 00paOOTKH BBI30Ba U MOJIaYM CUTHAJIa TPEBOTH, MUH;

t.,; — BPEMs cOOpa ¥ BbIE3/IA OKAPHBIX 110 TPEBOTE, MUH,

t — pacueTHOE BpeMs MPUOBITHS | —T0O TOXKAPHOTO TOAPA3ICIICHUS K MECTY

CJI-i
noxkapa, MuH (IIpunoxenue 4);

t, , — BPEMs pa3BEPTHIBAHUSA MMOXKAPHOIO BOOPYIKEHHSA | —M, NPUOBIBIIMM
NOApa3/IeJICHUEM Ha MOXKap, MUH.

Bpewms (t,; +t.,3) — IpuHUMaeTCs paBHBIM | MUH.
[To pesynpTaTam mpoBeIeHHBIX pacdeToB (Tabiu. 7), pemenuii mpuaatbix PTII

(Taby. 8), BBIYCPUYMBACTCS CXEMa pACCTAHOBKHM CHJI M CPEJACTB HAa MOMEHT

nokanu3anuu noxapa (I'pJI-3).
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Ilpumep pemeHusi 3a1a4u MO ONpeAeSeHUI0 HEOOXOAUMMOr0 KOJIMYeCTBA
JIMYHOT0 COCTaBa /UISl TyHIEHHUs MOKApPa, OPraHu3auus ynpaBJjieHUs] CHJIAMHU H
CpeACcTBAMM HA MOMEHT JIOKAJIU3ALMHU MOKAPA.

1. Onpenenenue YUCACHHOCTH JIMYHOTO COCTaBa, HEOOXOUMOTO ISl TYIICHUS

Imoxapa: Ha MOMCHT JIOKAJIM3allUH I10Kapa.

Puc. 38. O6ctanoBKa Ha MoXKape Ha MOMEHT JIOKAJIM3AIUHU TToXkKapa

N3 ananu3a cnoxxusiielics o0ctaHoBkY (puc. 38) crnemayeT, uro:
— Ha TyIIEHHE Mokapa HeoOxoaumo BBecTH 6 ctBosioB PCK-50:
- 2 cTBOJIA JJI TYIICHUS TTOXKapa B KOPUIIOPE;
- 4 cTBOJIA IJIsI TYILICHUS MOXKapa B oMelieHusx 3, 4, 13, 14;
— Ha 3amuTty Heobxoaumo noaats 2 creojia PCK-50:
- 1 cTBOJI Ha 3aIUTY 2-TO ATAXKa;
- 1 cTBON Ha 3aIIUTY TOMELIEHUS 2.
Pacuer:
— (1-3) ugen. — momaua 1-ro crBosa PCK-50 mo JIeCTHUYHOHN KIIETKE 3BCHOM
I'’13C nns TymeHus mokapa B KOPUAOPE U CMEXHBIX TTOMEIIEHUSX;
— (1-3) yen. — momaua 1-ro ctBoma PCK-50 mo BBIABMXKHOM 3-KOJCHHOM

noxkapHoi nectHuue 38eHoM ['J[3C st TymieHus moxapa B KOPUIOPE M CMEXKHBIX

MIOMEIICHUSX;
— (4-2) yen. — nogaya 4-x crBosioB PCK-50 uepe3 OKOHHBIE MPOEMBI 10

BBIJIBHKHBIM 3-KOJICHHBIM IIOXAapHbIM JICCTHHLAM JUId TYHICHHA IIOXKapa B

noMemenuu 3, 4, 13, 14;
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— (1-3) uen. — mogaua 1-ro crBona PCK-50 uepe3 okonnsiit mpoem ¢ AKII-30
3BeHOM I'/[3C miist 3a1iuThl HOMEIIECHUS 2;

— (3-1) gen. — 3 mocta 6E30MACHOCTH;

— (5-1) duem. — cTpaxoBKa 5 BBIABMIKHBIX 3-KOJIEHHBIX IMOYKAPHBIX JIECTHHII
M0CJIC YCTaHOBKH;

— (2-2) yen. —momaua 1-ro ctBosa PCK-50 st 3amuTel 2-ro 3Taxa;

— (2-1) ygen. — pabora Ha pa3BeTBIACHHIX (2 Pa3BETBICHHUS);

— 1 yesr. — CBI3HOM.

Uroro: 31 ygen.

N, =B+3+8+3+3+5+2+2+1)-11=33= 34 ye.

N 34
Nop = g’c :€:7 OTI.

CornacHO BBITIMCKE W3 PaACIUCAHUS BbIE3Ja TMOXKAPHBIX MOApPA3JCICHUN Ha
MoKapbl MO BBI3OBY Ne 2 Ha JTaHHBIN TTOKap MPHUE3KAOT 7 MOKAPHBIX OTACICHUN Ha
ocHOBHBIX ITA.

BrIBoI: cHUT M cpeaCTB JJIsl TUKBUIAIIMHN TTOXKapa Mo BbI30BY Ne2 10CTaTOYHO.

2. Opranuzanus TyIeHus MoXKapa Ha MOMEHT JIOKaJIU3aIiH.

Tao0muna 9
Henctus PTII npu TymeHnn Ha MOMEHT JIOKaJIM3aluu Moxapa
Bpewms OO6cTaHOBKa Ha IOXape U
«H+», [Tpunsareie PTII pemenus

eec orenka PTII

MUH
1 2 3
HeiictBusa PTII Ha MOMEHT JoKaIM3anuu noxapa
19 4. 26 Orenka CooOmrenne ga LIIMNC (nucoeryepy rapHU30HA).
MUH 00CTaHOBKM HA MOMEHT

«IToxap nokanuzoBan. Coznano 2 YTII,

AORALTIAILLL Ha tymenue nomano:
W3 3panus mronu 1 PC-70 ¢ AKII-30; 2 PCK-50 3Benbsamu I'J13C;
3BaKyHWPOBAHBI. 3 PCK-50 c¢ BBIABMXKHBIX MOXApHBIX 3-X
ITnomaaps noxkapa — 130 M2, | KOJNEHHBIX JIECTHHIL.
PazButne noxapa Ha 3amury nonano:
OTPaHUYEHO B 1 PCK-50 3Benom I'JI3C 10 BBIIBMIKHOMN
TOPU30HTAIBHOM U NOKapHOU 3-X KOJIEHHOM JiecTHUIIE Ha 3-i 3Tax, 1
BEPTUKAIIbHOM PCK-50 na 3ammry 2-ro staxka. OpraHu3oBaHO

HaIPaBJICHUSIX. B3aMMO/ICHCTBUE CO CITy:)KOaMU TOPOIay.
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Bpewms
OO6cTaHoBKa Ha MoXape u
«Ht», [Ipunsarseie PTII pemenns
ee onenka PTII
MUH
1 2 3

HevictBust PTII Ha MOMEHT JIOKaIM3aluu moxapa

ALl 3-40/4 ycranoBnena wna I[II'-1. AKII-30
YCTAaHOBJIEHA JUISl DBAKYallUH JIFOACH C 3-TO ATaxa

TCY-1 (momemenue 2). ALl 2,5-40 B pe3eps.
€1 (t ) =15 wum Ha tymenue 3-ro sraxa 3senpsamu ['J[3C nmonano
pooAter/ 2 crBoOJa PCK-50 (cO CTOpOHBI JIECTHHYHOMN

KJIETKH, 4Y€PE3 OKHO IO BBIJIBM)KHOU 3-X KOJIEHHOMN
N0KapHOM JIECTHHUIIE).

AHP-40 B peseps. AJI-30 ycraHoBi€Ha B OKHO 3-
ro dTa)xka JUIsl IBAKyalllH JIIOACH U MaTepUaIbHbIX
TCY-2 1eHHocTel (momernienue 12).

Ha tymenne noman ctBon PCK-50 B okHO 3-TrO
ATa)ka MO BBIABMXKHOM 3-X KOJEHHOW MOXapHOM
nectHule (momernieHue 14).

Ha 3amury 2-ro staxa nonan ctBoa PCK-50.

tffn =19 Mun

All 3-40/4 ycranoBnena Ha III'-2. AIl 4-40 B
pe3epB.
Ha tymenue nogan ctBoin PCK-50 B okHO 3-ro

1CY-3 ATa)ka MO BBIABMXKHOM 3-X KOJEHHOW MOXapHOM
5" =21 mun JIECTHUIIE
nomenieHue 4).
Ha 3amuty nomemenust 2 nogan ctBoi PCK-50 B
okHO 3-ro staxka ¢ AKII-30.
AHP-40 B peseps.

I1IC4-4 Ha tymenue nogano 2 crBoin PCK-50 B okHa 3-ro

tffn (t§°“) =26 MHUH ATa)ka Mo BBIJBM)XHBIM 3-X KOJICHHBIM MOKapHBIM
jgectHUIaM (momemnienue 3, 13).

BpeMst mogauu OTHETYIIANIMX CPEACTB, MPHOBIBAIOIIUMHE TOPA3ICICHUIMH
110 MOBBIIIEHHOMY HOMepY BbI30Ba (1, ') paccuuthiBaeTcs mo hopmyiie:
i—T1
t, =ty + (tOB + tan) + o + U (MuH),
rac tCl'I — BpeMH C MOMCHTA BO3HUKHOBCHUA HO)Kapa a0 COO6H.[CHH5[ O HEM, MI/IH,
t,s — Bpemsi 00pabOTKH BBI30Ba U [OJJa4U CUTHAJIA TPEBOTH, MHH;
t.; — BPeMs cOOpa M Bble3/1a MOKAPHBIX IO TPEBOT'E, MHH,
t.,; — PacueTHoe BpeMs MPUOBITHS I-TOrO MOKAPHOIO MOJPA3/IETICHHS K MECTY
noxapa, MUH;

t,, —BPEMS pPa3BEPTHIBAHMS I0KAPHOTO BOOPYKEHUS I-M, NPUOBIBIIMM
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nmoapasacJICHUECM Ha I1oKap, MUH.

Bpems (t,; +t., ;) — IpUHEMaeTCs paBHBIM | MUHYTE.

to =ty + (tog +tom) Ttans Tty =6+1+6+2=15 mun;

tp ! =ty + (tog +tom) o, +tp, =6+1+9+3=19 mun;

5 =t +(tos +tem) Ftog s +tp 3 =6+1+11+3=21 mun;

tf{n =ty + (top +los) Flos + 1, =6+1+16+3=26 mun

Ilo pe3synpraTam IpOBEIECHHBIX pacyeToB, NOpuHATHIX PTII pemenun,

BbIYCPUYHNBACTCA CXCMaA PACCTAHOBKU CWJI U CPCACTB HA MOMCHT JIOKAJIM3alIUH ITOXKapa

(puc.39, I'pJI-3).
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Puc. 39. Cxema paccTaHOBKH CHUJI M CPECTB HA MOMEHT JIOKAJIU3AIUN TT0Kapa
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4. TIOCTPOEHUE COBMEIHIEHHOT'O TPA®UKA TPEBYEMOI'O
N PAKTUYECKOI'O PACXOJA0B OI'HETYINAIIIUX BEIIIECTB

Bce noxapel HE3aBUCUMO OT UX Pa3MEpOB, unciia pabOTaBIIMX MPU TYHICHUU
MOKapHBIX TMOJpa3/ieIeHM W BEJIMYMHBI HAHECEHHOro yiiepba Mmojjiexar
HUCCIICIOBAHUIO.

Ha xpymnHble ¥ XapakTepHbIE MTOXKAPbl COCTABIISIOT ONKUCAHUS, BAXKHON YACThIO
KOTOPBIX SIBJISIETCS TaOJiMIla OCHOBHBIX TIOKa3aTeledl W COBMEIIEHHbIE TIpaduKu
pa3BUTHSA U TYLICHU OKapa BO BPEMEHU.

CoBwMmerieHHbIN rpaduK MOXKET OBITh MOCTPOEH HECKOJbKUMU criocobamu. Bo-
MEPBBIX, CAMOCTOSITEIIPHO OOYYaIONUMCSI TIPU pacdyeTe CHUJI M CPEACTB Ha KaXKIbIi
OTPE30K BPEMEHHM WX BBOJA U TYWIECHUSA IOXkapa. Bo-BTOpHIX, C MOMOIIBIO
CIIEIUAJIBHOTO MPOTPAMMHOTO 00ecTieYeHUsT MOACTMPOBAHUS TIPOILIECCOB PA3BUTHUSA U
TYIICHUS TIOKapa, MPUYEeM B DJTOM CJIydae COBMEIIEHHBIH TpaduK CTPOUTCS
ABTOMAaTHYECKU TPU PACCTAHOBKE OOYYAIOIIMMCS CHJI U CPEJCTB MPUOBIBIINX
MIOYKAPHO-CITACATENIbHBIX MTOPa3ACICHUN.

[TocTpoeHue coBMeIeHHOTO rpaduKa OCYIIEeCTBISIETCS B JEKAPTOBON CUCTEME
KOOpJIHHAT. B HMCXOOHBIX JaHHBIX MOKAPHO-TAKTUYECKOW 3a/1a4M YKa3bIBaCTCs
XapaKTepUCTUKa OOBEKTA, JIMHEWHAs CKOPOCTh paclpoCTpaHEHHs TMoxapa Vi,
TpebyeMass MHTEHCUBHOCTh IMOJAauud BOJAbI HAa TylIeHHE Moxapa |, KomuuecTBoO
IpuOOPOB TMOJIaYM OTHETYIIAIINX BEIIECTB, SBISMIOMUXCS (PAaKTHYCCKUM PaCX0JIOM
OTHeTyHIauX BemecTB Qp, BpEMEHHbIE OTPE3KH M HaIpaBlIEHUs BBOJAA MPHOOPOB
MmoJa4yM OTHETYIIAIIuX Ha TymieHne mnoxkapa. OOydaeMblii CcaMOCTOSITEIBLHO
BBIMOJIHSIET pacyeThl TpeOyeMoro KOJIMYeCTBAa OTHETyIamuX BemecTB Qp, 1o
HECKOJBKUM OTpE3KaM BPEMEHHU BBOJIa CHJI U CPEACTB HA KaXKbI ()POHT MokKapa, 10
MOMEHTa HACTYIUICHHUSI YCJIOBUS JIOKATU3AIMU MOXKapa Ha Kax0M (PpoHTE, a UMEHHO
Q(b = QTp-

Pemras moskapHO-TaKTHYECKYIO 3aaady, oOydaeMbIli rpadudecKd HAHOCHUT
MyTh, MPOMICHHBIM OTHEM, Ha CXeMy OOBEKTa, OMpeaeiseT IUIOmaab MoXkapa Hu
OTMEYAEeT Ha HEW IUIOMIAAb TYIICHUSI CO CTOPOHBI MTOJIa4l OTHETYIIAIIUX BEIIECTB Ha

riyOuHy, 3aBUCAIIYIO OT BHJa cTBoa. st pyuHoro ctBosia hy= 5 M, miis nagetHoro
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crBona hy= 10 M. PacueT cun u cpelncTB CBOANUTCS K HAXOXKIACHUIO BETHYUHBI Qr, Ha

KaxoM (pponte moxapa (puc. 40).

30 4 12

A
\ 4
A
Y
A
Y

4

>l

Puc. 40. Hanecenue o6CTaHOBKH Ha CXeMY OOBEKTa.

YcnoBue JIOKAJIM3aluu I10Kapa Ha COBMCIIICHHOM l“pa(l)I/IKe JOCTUTACTCA IIYTCM
IMCPCCCUCHUA JIOMaHOW JIMHUU Iomaan TYHICHHUS I10Kapa CO CTYHquaTOﬁ JIMHUEH
Qq). MecTto ux MCPCCCUYCHUA HA3BIBACTCA TOYKOM JIOKaJIM3alliy I10Kapa. B clydac
JIOKaJIM3alluu I10Kap ooiee PaCIpOCTPAHATHCA HE MOKCT, IIO3TOMY JIOMAHBIC JIMHUHU
momaan IIoKapa W ILIoIaar TYIICHHA II0XKapa CTAHOBATCA IIPAMBIMU. Ecau
HU3BCCTHO BpPCMA JIMKBHUAAIIKWMKW II0XKAapad, TO JIOMaHad JIMHHUA IUIOIaar IIoXKapa

OITyCKaeTCs JI0 HyJIeBO# oTMeTkH (puc.41).
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Si.St. Qd.Qrp
M2 A wic ... IYLIME oo S

400 40

: St.m2
300 30

- 224.5 m2

21 n/c

200 20 193 .4 m2

Touka
JIOKAJIM3AIIUM

100
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Puc. 41. Ilpumep mocTpoeHUsT COBMEIICHHOTO rpaduka.

Bropoit croco6 3akirouaercsi B BHU3yalHM3allMM  I0Ja4d  OTHETYIIAITUX
BEIIECTB, OKA3bIBAIOIIMX BIHMSHUE HA JUHAMHUKY MapaMETPOB TYLICHUS IIO)Kapa, B
BUPTYaJlbHOM TaKTHYECKOM CHMYJSITOPE M MOPOrpaMMe Ui KOMIBIOTEPHOTO
MOJICJIMPOBAHUS Y BU3yaJW3allMU JCHCTBUAM MOKAPHO-CIACATENIbHBIX NOAPA3ACICHUN
NPy TYIICHWH TOXKAPOB B 3AaHUSIX U COOPYKeHUAX. C MOMOIIBI0 MPOrpaMMHOTO
obecricueHus, 00ydaeMble CaMOCTOSTEIIFHO OMPEICIITIOT MECTOITOJI0KECHHE 00bEKTOB
pasmuuHOrO (QYHKIIMOHAIBLHOTO Ha3HAYCHUS, MOKAPHYIO TEXHHUKY, BOJIOMCTOYHUKH,
oyar mokapa W TPEJCTaBISAIOT XOJ Pa3BUTHSA IT0Kapa B JUHAMUKE TNPUOBITHS
MOXKapHO-CMacaTebHBIX TMOJApa3JieicHuii Ha MecTe BbizoBa. (OCOOEHHOCTHIO
MIPE/ICTaBJICHUS JIOKAIU3alluM M JIMKBUJAIMU TI0Xapa B JaHHOM CHOCO0€ SIBISETCS

TO, YTO COBMEIICHHBIA TpaduK pacrosiaraetcs B OTACIbHOM OKHE IpOrpaMMmbl U
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U3MEHSETCS aBTOMATHYECKH IpPU BBOJE JIONOJHUTEIBHBIX NPUOOPOB MOAAYU
OTHETYIIAIMX BEHIECTB. JTO MO3BOJISIET 00y4aeMbIM pPACCMOTPETh B JUHAMUKE
OTIEJbHBIE AaCHEKThl Mpollecca JOKANM3alUWd M JUKBHIALMHU TO0Xapa, a TakKkKe
UCIIOJIb30BaTh  MOJIYYCHHYIO HMH(POPMALMIO TOpU MNPUHATHM  PEIICHUA Ha

IMPAKTUYCCKHUX 3aHATUAX.

Iopsiiok mocTpoeHMsi COBMELIEHHOI0 rpaguka.
1. ®opmupoBanue padboyero noJs rpaduka.
[lo ocu opauHat (BepTHKaidbHAas OCb) B BHIOPAHHOM MacilTa0e OTKJIAJbIBAIOT

3HAYCHMs: CJIeBA IUIOMIAH MoXkapa (TymieHus) — Sy B M’ chpaBa TpeGyemoro
(paxruueckoro) pacxoga OTB — Q. B a/c ¢ yueTom, uto Qpp =1 - Sy

ITo ocu abGcuuce (ropu3oHTaIbHAS OCh) B BHIOPAHHOM MacIITaOe OTKJIAJbIBAIOT
3HAYCHUE BPEMEHH B MHH., B 3aBUCUMOCTH OT MPOJOJDKUTEIIBHOCTH TYIICHUS
noskapa.

2. Iloctpoenue rpaduka «M3MeHeHHe MIONIAIN MT0Kapa BO BPEMEHMY.

I/ICXO,IIHI)IG HaHHBIC JIA ITIOCTPOCHUA I"pa(i)I/IKa:

() 1-to,= 2?2 wun. = Si'= 2 W%

() 2—-tp;= 7 wun = Sy =_?2 M

CP .
rme S, — miomank noxapa Ha MOMEHT CBOOOJHOTO pa3BUTHS MOKapa, M?;

JI
S — momas moXkapa Ha MOMEHT JIOKAIU3AIluK [0Kapa, M2,

AHanoru4Ho OIIPCACIIAIOTCA INIOIIAaAX I10Kapa Ha MOMCHT BBCIACHUA CPCIACTB HA
TYIICHHUC BTOPBIM H IIOCJIICAYIOIMMMUA I1I0APA3ACIICHUAMM.
3HaUYCHMS BEIMUHMH MMOKa3bIBaeM Ha Fpa(bI/IKe B BUAC TOYCK, KOTOPBIC COCOAUHACM

MeEXTy cOOOM TUTABHOM JIMHUEH, HCXOIAIIEH 13 Hadaaa KoopauHat (puc. 42).
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SH{T} QTP(@)

Pacxon, i'c

ILnomaas, M :

t

Bpewma, muu.

Puc. 42. T'paduk 3aBUCUMOCTH TUIOIIAIU TT0’Kapa OT BPEMEHHU Pa3BUTHS MOXkKapa.

3. [Moctpoenue rpaduka «3meHnenue TpedyeMoro pacxoaa BO BpEMEHM.

I/ICXO,ZIHI)IG HaHHBIC JIA ITIOCTPOCHUA I"pa(i)I/IKa:

() 1-t.,= 2?2 wmun. = QL =2 i/
() 2t = ? wmun = Qpf=_?2 .k,

cp

rae p — TpeOyembiii pacxoq OTB Ha MOMEHT BBEIEHUS CUJI U CPENICTB

MIEPBBIM, MPUOBIBIIIUM MOPA3ACICHUEM Ha TYIICHUE MOXapa, Ji/C;

Joxk

. — Tpedyembliii pacxon OTB Ha MOMEHT JIoKanHu3aluy mnoxapa, Ji/c.

Ananoru4ydo ompeaensroTcs Tpedyembie pacxonbl OTB Ha MOMEHT BBeAeHHS

CPCACTB Ha TYHICHHC I10Kapa BTOPBIM H ITIOCJICAYIOIIHUMHU ITIOAPA3aCICHUAMU.

3HaYCHMS BEIMUHMH MOKa3bIBaeM Ha Fpa(l)I/IKe B BUAC TOYCK, KOTOPBIC COCOAUHACM

MeX Ty coO00H TuTaBHOM JinHUEH (puc. 43).
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Puc. 43. T'padux 3aBucumoctu Tpedyemoro pacxoga OTB, nogaBaeMbIx Ha TyllIeHHE
ToXkapa OT BpEMEHH Pa3BUTHS MOXKapa.

4. TToctpoenue rpaduka «V3meHeHue pakTUIECKOToO pacxoaa BO BPEMEHM.
- )
rae t, — Bpemsl pa3BUTHS MOKapa 10 BBEIACHHS CPEICTB HA TYIICHHE |—ThIM
noJipasieJeHueM, MPUOBIBIIUM Ha MOXKap;
i—-1I

o — Gakrmueckuii pacxox OTB, monmaHHbI Ha TymieHHWE MOXapa | —TbhIM

noJipasfieJeHuEM, TPUOBIBIINM Ha TOXKap.

Bpewms momaum orHeTymamux CpejcTB, MPUOBIBAIOIIMME MOAPA3ACICHUSIMH 110

TOBHIIIEHHOMY HOMEpY BbI30Ba — t, " paccumThiBaeTcs 1o hopmyle:

til;n = tCn + (tOB + tan) + tC.H—i + tP—i '

rae t.,; — BPeMs CJEIOBaHHMsA K MECTy MOXapa |—TOro MOXKapHOro
MOJpa3IeIICHUs, MUH.;

t,_, — BPEMs Pa3BEPTHIBAHUSA IOKAPHOTO OOOPYIOBaHUSA | —TOrO MOXKAPHOIO
MOJpa3ICICHUS.

®daktuueckue pacxoasl OTB — QL", nogapaeMbIX Ha TyleHHe MoKapa i —ThIM

moApasaACJICHHUCM.
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3HaueHUs BEIMYMH TOKa3bliBaeM Ha rpaduke B BHUIE TOUYEK, KOTOPHIC
COeIMHSIEM MEXy cOOOM JIOMaHOU NMHUEH, Oepyllie Hauyano ¢ MOMEHTa MOoIauu

NEPBOTO CTBOJIA HA TylIeHue (puc.44).

SH(T] QTP(@)

Pacxon, 1/'c
e 1
£ Q
e e e e e e - — &
E -
| I
----------------- p— : i
i 5 : t
Ll | | L]
0 200 I 4 Mo Bpema, mun.
te to t,

Puc. 44. T'paduk 3aBucumocTH daktudeckoro pacxoga OTB, mogaBaembix Ha
TyIIEHHUE M0XKapa OT BpEMEHH Pa3BHUTHUS TIOXkKapa.

B oaHOM KOOpAWHATHON TUIOCKOCTH MOKHO IMOCTPOUTH HECKOIBKO TpadUKOB.
Ha puc. 45 mpexacraBieH COBMEIIEHHBIN TpaduK M3MEHEHHWs IUIOMAIU ToXKapa,

TUIOMIAM TYIICHUS Toapa, Tpedyemoro u gakrtudeckoro pacxoaos OTB.

Snm QTP(*J
Pacxon, JU'c
g 8,
: —Q
= ~—
2 e
t
0 e B
tCP tin tin tP PENGE, MHH

Puc. 45. CoBmenieHHbIN rpaduk n3MEHEHUS TUIONIAIN TTOKapa, TpedyeMoro u
(haKTUYECKOTO PAaCcX0JI0B OTHETYIIIAIIUX CPECTB,
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rae t.p — BpeMs CBOOOJHOIO pa3BUTHS MOXKapa (BpeMsl pa3BUTHs IOXkKapa 110
BBEJICHUS MEPBBIX CPECTB Ha TYILLIECHUE);

t2” — BpeMs pa3BUTHS MOXKapa J0 BBEICHHUS CPEICTB Ha TYIICHHE BTOPBIM

Mo/ipa3/ieJieHueM, MpUOBIBIINM Ha MOKap;
t2” — BpeMms pa3BUTHs TOXKapa J0 BBEACHUS CPEJACTB HA TYIICHUE TPETbUM

nojipasjieJieHueM, NpUObIBIINM Ha MOXKap;

t7°" — BpeMs pa3BUTHA M0Kapa 10 MOMEHTA JIOKAIM3aI[MH M0Kapa.

3HaueHUs BEJIMYMH IIOKa3hbIBacM Ha Fpa(l)I/IKﬁ B BHAC TOYCK, KOTOPLIC

COCIMHSIEM MEXITYy COOOM TUIaBHOM JIMHUEH.

IIpumep mnocrpoenuss rpapuxka «M3meHeHue IUIOIIAAM II0Kapa BO
BpeMeHID).

[To nannubiM Tabnuiel 10 TpeGyeTcst moctpouTs rpaduk «3menenue miomanu
[oXKapa BO BPEMEHN».

Tabnua 10.
JlaHHBIC MTapaMeTPOB O Pa3BUTHIO MOXKapa

3ajanHbIe 0Tpe3ku Bpemenu, Mud | Ly, M | Sy, M2 | Pp,m | @,
BBenenue oruerymanmx cpeacTB MepBbIM
MpUOBIBIIMM Ha TYIICHHE TOXKapa 12 12,4 150 54 20
HOJpa3IeIeHuEM
BBenenue ormeTymanimux cpeacTB
MIOCJICTHUM MPUOBIBIITUM Ha TyIICHUE 25 18,6 292 93 14
nokapa ToJjpa3IeJICHUEM 110 BbI30BY Ne 2

[Tpumep BoimonHeHUs Tpaduka «M3MeHeHNE TII0MAU TT0Kapa BO BPEMEHI
Hcxoaubie naHHbIE A1 TOCTPOSHUS rpaduka:

() 1-t, = 12 munH
S;; =150 m?;
(0) 2 t;° = 25 mun

S =292 M2
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Puc. 46. I'paduk 3aBUCUMOCTH TIJIOIIAIU TTOKapa OT BPEeMEHH Pa3BUTHUS MOXKapa

IIpumep mocTpoeHnsi COBMEMIEHHOTo rpaguka u3MeHeHHsI TPedyeMoro u
(paKkTHYECKOro pacxo10B OTHETYIIAIIET0 BElleCTBA.

[lo HWXe MpencTaBICHHBIM JIaHHBIM TPeOyeTCs TOCTPOUTH COBMEICHHBIN
rpaduk HW3MEHEHUsT TpeOyeMoro © (aKTHUYECKOTO PacXoJ0B OTHETYIIAIIETO
BEIIECTBA.

Hcxonnaple naHHBIC M1 TOCTpoeHUs rpaduka «M3MeHeHne (aKTHIECKOro

pacxoja npu TYIICHUH MOoKapa»:

(o) 1—t,(t;")= 16 mun, Q, =0Q5" = 11,1 n/c,
(¢) 2—t3" = 19 mun, Q4 = 18,5 1/c,
(o) 3— t5" = 21 mun, Qa4 = 33,3 1/c,
(o) 4— t;°(t3 ") = 27 mun, Qq, = 48,1 1/c.

Hcxomnble maHHBIE s TocTpoeHus rpapuka «M3MeHeHue TpeOyeMoro
pacxo/ia Npyu TyNICHUH TI0Kapa:
() 1—to, = 16 Mun o= 29,6 n/c;
(0) 2 t;°= 27 mun o= 40,7 n/c,
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Puc. 47. CoBmemiennbiii rpaduk H3MEHEHHS TPeOyeMOTo
¥ (aKTHUYECKOTO PACXO/I0B OTHETYIIANUX CPECTB

Takum oOpa3oM, COBMEIICHHBIM TpaduKk pa3BUTHS W TYIICHHS TOXKapa
NpeCTaBIsieT co0oil Hamboyiee OCTYIMHOE M HATJISAHOE CPEICTBO, C ITOMOIIBIO
KOTOPOro 00y4aeMble MOTYT HE TOJIBKO MPOCJICKUBATH XOJ TYIICHHS MOXapa, HO U
NPOU3BOANTh  OINEHKY  J()PEKTUBHOCTH  ACWCTBHU  MOKApHO-CIIACATEIBHBIX

MOJIPA3/ICIICHUN.
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IMPUJIOKEHUSA
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[Ipunoxenue 1
TpebGoBaHus, NpeabABIIEMbIE K KYPCOBOMY MIPOEKTY

TexcToBass 4YacTb pacCUYETHO-TOSICHUTEIBHOM 3alUCKU MPEACTaBIIeTCS Ha
oymare ¢opmara A4 (210 x 297 Mm), oTmeyaTaHHOM 4Yepe3 MOJTOpa HMHTEpBaa,
mpudT Times New Roman, keris 14.

CrpaHullbl pacUYE€THO-TIOSACHUTEIBLHON 3alUCKU JOKHBI MMETh CIEIyIOLIre
pa3mepsl noseit: aeBoe — 20 MM, npaBoe — 10 MM, BepxHee, HIkHEE — 20 MM.

Bce crpanunpbl, Briouyas NOpPWIOKEHUS, HYMEPYIOTCS M0 TMOPSAKY OT
TUTYJIBHOTO JIUCTa JO TOCJHeAHed cTpaHuilbl. HoMmep CTpaHuIlbl CTaBUTCS TIO
cepeaunHe BepxHero nosnsd. Homep Ha mnepBoi crpanune He craBurcs. llepson
CTpaHUIIEH CUYNTACTCS] TUTYJIBHBIN JIUCT.

®opMyIibl B TEKCTE HAOMPAIOTCS C TOMOIIBI0 BCTPOEHHOTO peAakTopa Gopmyi
B nnporpamme Microsoft Word (pa3mep oObIuHbBINi — 14 1T, KpYIHBIN HHAEKC — 8§ MIT).
®opMyIibl TOMEIIAIOT Ha OT/AENBHBIX CTPOKAX MO LIEHTPY CTPAHUILBI.

Tabmumpl  1enecoodbpasno odopmiate cpeacrBamu Word wiam  apyroro
HPUIOKEHUS,, COBMECTUMOTO C HUM, uyepe3 oauH MHTepBan mpudrom Times New
Roman, kernip 12. TabGauity, B 3aBUCHMOCTH OT €€ pa3Mepa, MOMEIIAOT MOJT TEKCTOM,
B KOTOPOM BIIEPBBIC JIaHA CChUIKA HA HEE, WU Ha CJIEIYIOIIeH CTpaHule.

Pucynku noanuceiBarorcs mpudrom Times New Roman, kerns 13.

CxeMpl BBITIOTHSIOTCS B MacIiTabe Ha JIMCTaX YepTekHoU Oymaru ¢popmarta A4
(210 x 297 mm). Ha cxemax HEOOXOAMMO YKa3aTh:

— MECTO BO3HHUKHOBEHUS MOXKapa, ero IIoIaib;

— HapaBIICHUS PA3BUTHS T10Kapa;

— pelaroliee HarpaBJICHUE BEACHUS IEMCTBUNA MOKAPHBIX NOAPA3ACICHUM 10

TYIICHUIO TTOXKapa;

— MECTO ONEPATHBHOIO MTada MOXKAPOTYIICHUS (YYacTKU TYIIECHUS MOXKapa,
IIOCTBI O€30IaCHOCTH, MECTO COCPEOTOUEHUS PE3EPBA TEXHUKH ).

Ha cxemax pa3BepThIBaHHS YyKa3bIBa€TCS HAMOp W PACXOa HAPYKHOTO
BOJIOTIPOBOJIA, JUAMETPHl M KOJMYECTBO PYKABOB B MArUCTPAIBHBIX PYKAaBHBIX

JIMHUAX.
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[Ipu BbIMOMHEHHH TrpadUUYECKOM 4YacTH YCJIOBHbIE OOO3HAUEHHUS CXEMBI
pa3BUTHS U TylieHUs noxapa AoikHbl cooTBeTcTBoBaTh 'OCT ECK/I. Bee cxemsr
pacnosiaraloTcsi HEMOCPEICTBEHHO O TEKCTY pPacyeTHO-TIOSICHUTEIBHOM 3aIUCKH.

B KxoHIIe pacueTHO-TIOSICHUTENIbHON 3alIMCKHU TPUBOJIUTCS CIUCOK JUTEPATYPHI.
Odopmnenue CIIUCKa MPOU3BOIUTCS COTJIACHO I'OCT 7.0.5-2008
«bubnuorpaduueckass ccbuika. OOmue TpeOOBaHUS M TpPaBUIIA COCTABICHUS».
Crnucok nuTepaTyphbl JaeTcs ¢ 3aroloBKOM «CIUCOK JUTEpaTypb» (0€3 KaBbIYeK).

Cnucok nTuTepaTyphl BKIOYAET B ceOsl:

— HOpPMAaTHUBHBIE U MPABOBHIE aKThI;

— y4eOHYIO TUTepaTypy;

HAaYYHYIO JIMTCPATYPY U MaTCpHUaAJIbl HepHOHHHGCKOﬁ reyaTu,

MPaKTUYECKUE MaTepualibl (OMUCAHUS TTOXKAPOB U JIp.).

CTpVyKTYpa KYPCOBOro mpoekrta (mpumepHas).

Turyneueiit muct (Ilpunoxenune 2).

Ornasnenue.

3agaHue Ha BBINOJHEHUE KypcoBoro npoekta (I[Ipunoxenue 3).

PacueTHO-TIOSICHUTENIbHAS 3aIIUCKA.

Crnucok IuTepaTyphl.

PacueTHO-TIOsSICHUTEIBHASL 3allICKa COCTOMT M3 TEKCTOBOM W TpaduyecKou
YacTeu.

TekcToBasg 4acTh BKIIOYACT B ceOs:

— OIEPaTHBHO-TAKTUYECKYIO XapaKTePUCTUKY OOBEKTa;
- IPOTHO3UPOBAHKUE BO3MOKHON 00CTAaHOBKH Ha TIOXKape
- OpraHW3allii0 YMPaBICHUS CHJIAMU W CpPEACTBAMHU TIPH BEJACHUU

JNEUCTBUU MO TYLICHUIO MOXKapa;

— MOCTPOCHHE COBMENIICHHOTO Tpaduka WU3MEHEHHs IUIOMAad ToXKapa,

TpedyemMoro u (PakTUYECKOr0 pacXoJ0B OTHETYIIAIIUX BEUIECTB.
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Fpaquecmﬂ YacTh BKIIOYAET B ceOs:

- CXeMy BO3MOXKHOTO pPAa3BUTHsS IOKapa Ha JBa OTpe3Ka BpEMEHHU: Ha
MOMEHT IOJIayll OTHETYIIAIUX CPEACTB MEPBBHIM NMPUOBIBIIUM IMOAPA3/CICHUEM; Ha
MOMEHT JOoKanu3anuu noxapa — rpadpuyeckuii muct 1 (I'pJI-1). [Inomans noxapa Ha
CXeMe IITPUXYEeTCs KpacHBIM I[BETOM C OOO3HAaYeHHWEM MecTa BO3HHKHOBEHUS
nokapa, MpH 3TOM IUIOMIAb TOXKapa KaKJOro MPOMEXYTKa BPEMEHH IITPUXYETCS
CETKOW pa3HOM YaCTOTHI,

- CXEMYy PacCTaHOBKH CHJI U CPEJCTB Ha MOMEHT IMOJa4l OTHETYIIAIINX
CPEICTB MEPBLIMH MPUOBIBIIUMHE MoapasaencHusmu — [ pJl-2;

— CXEeMY PacCTaHOBKHU CHJI U CPEJICTB HA MOMEHT JioKanu3amnuu noxapa — ['pJI-
3,

— COBMENICHHBIM TrpaduK W3MEHEHHWS IUIONIA[Md ToXKapa, TpeOyemoro wu

(haKTHYIECKOTO Pacxo/I0B OrHeTyIamiero semectsa — [ pJI-4.
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[Ipunoxenue 2
[Tpumep opopMiIeHUs TUTYJIBHOTO JTUCTA

MUHUCTEPCTBO POCCHUICKOU ®EJEPAITUN
10 IEJIAM I'PAXKJAHCKOI OBOPOHBI, YPE3BBIUAMHBIM CUTY ALIUSIM
U JIMKBUJALIMY [TOCJIEACTBUM CTUXUNHBIX BEJJCTBUN

dI'bOY BO
NBAHOBCKA ITOXAPHO-CITACATEJIbHASA
AKAJEMUJA I'TIC MUYC POCCHUN

KA®EJIPA TTOXXAPHOU TAKTUKU 1 OCHOB ABAPUIHO-
CITACATEJIBHBIX U IPYTUX HEOTJIOXKHBIX PABOT
(B COCTABE VHK «ITOXKAPOTYIIEHUE»)

KYPCOBOMU ITPOEKT
mo mucuuIiuinHe. «IIOJKAPHASL TAKTUKA»

Bapuant Ne 00

Tema: «OpraHuzanys U TaKTUKa TYIIEHUS Moxapa
B Tearpe FOHoro akrepa»

Beimosann: ciymarens 6-ro kypca @30, 1-if yueOHO# TpymibI
panopIyK BHyTpeHHEeH ciyx0n1 Banos U. 1.

(Tmoammch)
PykoBoautens: Malop BHYTpPEHHEH CITy>KObI
A.B. ®enopos

JlaTa 3amuTer «  » 20 T.

Ouenka

(moATUCh PYKOBOJMTEIS)

NBanoBo 201
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[Ipunoxenue 3
BapuaHTbl HICXOAHBIX JAHHBIX JJIs1 BHIIOJHEHUS KypCOBOTO TPOEKTA

VYcnoBHble 0003HAUYCHUS:
N — HOoMep BapuaHTa;
Y] — Homep yueOHOTO Jea;
OII — MecTO BOBHHKHOBEHUS MOXKAPA,;

tB — BpPEMsI BOBHUKHOBCHHUSI 110Kapa,

tCl‘l — BpEM:A C MOMCHTA BO3HUKHOBCHHA I1OXKapa 00 COO6H_ICHI/I$I 0 HEM,

tpyps — BPEMS Pa3BEPTHIBAHMS IMOKAPHOTO OOOPYJOBaHUS NEPBBIM MPHUOBIBIIUM
[OJIpa3JeICHUEM;
touen BpEMs pa3BEPTHIBAHUS MOKapHOTO  000pYI0BaHUS MOCJIETHUM

MPUOBIBIIIMM TIO/Ipa3ieICHUEM I10 BBI3OBY No 2;
V,, — JIMHelHas CKOPOCTh paclpoOCTPaHEHUs TOPEHNUS;
PBII — HoMep BapuaHTa pacnucaHus Bbl€3la NOAPA3ACICHUNM HAa MOXKap

(ITpunoxenue 4);

BB — nomep BapuanTa BogocHabxenus (I[Ipunoxenue 5);
T, — Tremneparypa Hapy>KHOTO BO31yXa.

[Ipumevanus:

— I TIEPBOTO U TIOCJIETHEr0 MPHUOBIBIIETO0 MO BBIZOBY Ne2 moxkapHBIX
NoApa3AeieHU Ha TYIICHHUE M0YXKapa BpeMsl pa3BEpPThIBAHUS CUJI U CPEJICTB 3a0aeTCs
B 33/1aHUU;

— JIIS. OCTaNbHBIX TIOKAPHBIX TOJpa3feieHuil, MPUOBIBAIOIINX Ha TIOXKap
(ITpunoxenue 4), BpeMs pa3BepTbIBAaHUS CUJI U CPEACTB MPUHHMAETCS PABHBIM 3

MHH.

PazButue MoXKapa HC IIPOHUCXOAMT: Ha JICCTHHUYHBLIX KJICTKAaX; B BaHHBIX,

AYIICBBIX, TYAJICTHBIX KOMHATAax.
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BapuaHTbl HCXOAHBIX JAHHBIX JJIs1 BHIIOJHEHHSI KypCOBOTO IPOEKTa (IPUMEPHBIE)

1 BapuanT 3agaHuii

N [V |on T R O e R AT PBII | BB Ty,
MUH MUH MHUH | M/MHUH oC
1 2 3 4 5 6 7 8 9 10 11
00 1 12 10 1 2 3 1,2 5 6 20
01 1 1 20 6 3 3 0,7 1 3 0
02 1 2 5 1 2 2 1,3 2 2 15
03 1 3 13 3 2 3 0,8 3 1 -5
04 1 4 4 4 4 4 1,1 4 10 -20
05 1 5 9 6 3 5 1,0 5 4 0
06 1 6 2 6 2 4 0,7 6 5 5
07 1 7 4 5 3 3 1,0 7 6 -10
08 1 8 7 6 3 5 0,9 8 7 15
09 1 9 5 4 2 4 1,2 9 8 -5
10 1 10 11 4 2 4 1,1 10 9 -20
11 1 11 6 3 2 3 0,8 6 8 -15
12 2 2 3 6 3 5 0,9 2 5 -10
13 2 3 9 4 2 3 0,8 3 8 15
14 | 2 4 4 1 2 4 1,2 4 9 -20
15 2 5 21 5 2 3 1,1 5 1 0°C
16 2 6 15 4 4 4 1,2 6 2 -15
17 2 7 5 3 2 4 1,0 7 3 20
18 2 8 8 6 3 5 0,9 8 4 0
19 2 9 6 2 2 2 1,0 9 6 15
20 2 10 12 2 2 3 1,2 10 10 15
21 2 11 22 4 3 5 1,1 1 2 5
22 2 12 7 3 2 4 1,4 2 4 20
23 2 13 11 4 2 3 0,9 3 10 5
24 | 2 14 00 2 2 2 1,3 4 1 -20
25 2 15 11 6 2 4 1,0 5 5 5
26 2 16 7 5 4 4 0,9 6 6 20
27 2 17 16 6 3 5 1,0 7 7 5
28 2 18 11 6 3 5 1,1 8 3 -5
29 2 19 9 3 2 4 1,2 9 1 10
30 2 20 13 5 3 5 1,1 10 8 -15
31| 2 | 21 18 3 2 4 1,1 1 10 5
32| 2 | 22 11 4 2 3 1,4 2 6 15
33| 2 | 23 13 2 2 3 1,2 3 9 -20
34| 2 | 24 2 5 2 4 1,2 4 5 0
351 2 | 25 14 6 3 4 1,1 5 8 20
36| 2 | 26 13 1 2 4 1,1 6 7 -15
37 | 2 | 27 3 6 3 5 0,8 7 1 10
38| 2 | 28 8 6 3 4 1,0 8 2 -20
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1 BapuanT 3agaHuil

N | ya | on G | Tem | B | B | Vi PBIl | BB Ty,
q MHH MHH MHUH | M/MHH °C
1 2 3 4 5 6 7 8 9 10 11
39 2 29 23 6 3 3 1,1 9 3 -5
40 2 30 0 5 3 3 1,2 10 4 10
41 2 31 13 6 3 5 1,0 1 7 -15
42 2 32 4 3 2 3 1,2 2 8 0
43 2 33 14 5 2 3 1,1 5 10 10
44 2 1 14 1 2 4 1,2 1 5 -20
45 3 5 00 4 3 4 0,6 5 3 10
46 3 6 9 2 2 4 0,9 6 1 0
47 3 7 14 5 2 4 1,0 7 5 -5
48 3 8 19 4 2 3 1,4 8 9 15
49 3 9 16 2 3 3 1,5 9 10 0
50 3 10 15 3 2 4 1,4 10 8 -10
51 3 11 23 5 2 4 1,2 1 4 10
52 3 12 22 6 3 5 1,1 2 7 20
53 3 13 11 3 2 3 0,9 3 2 -15
54 3 1 19 2 2 2 1,1 4 6 15
55 3 2 1 4 2 5 0,7 6 9 -10
56 3 3 16 1 2 2 1,2 10 1 20
57 3 4 11 4 2 3 0,8 5 9 10
58 4 14 9 4 4 4 0,8 7 9 -15
59 4 15 17 1 2 4 1,4 1 8 0
60 4 16 16 4 2 4 1,2 10 5 5
61 4 1 19 7 2 3 0,9 1 6 -15
62 4 2 12 6 3 5 0,9 2 10 5
63 4 3 16 6 3 5 0,9 3 7 -20
64 4 4 21 2 2 2 1,2 4 8 10
65 4 5 2 1 2 3 1,2 5 2 20
66 4 6 19 5 2 2 0,9 6 3 -10
67 4 7 00 1 2 4 1 7 4 0
68 4 8 15 4 3 4 1,1 8 1 20
69 4 9 22 5 2 4 0,9 9 5 -10
70 4 10 17 3 3 4 1,2 10 9 -5
71 4 11 2 3 2 4 1 6 10 10
712 4 12 3 6 4 5 1 10 2 -20
73 4 13 17 6 3 5 0,9 8 10 5
74 5 4 13 1 2 4 1,4 4 4 0
75 5 5 22 4 3 4 1,4 5 5 5
76 5 6 3 2 2 2 1,1 6 7 -20
77 5 7 20 7 2 3 1,1 7 2 0
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1 BapuanT 3agaHuil

N yI[ o1 tB ! tCH’ tPl‘[B—l’ tPHB—H’ VJ] ’ PBII BB TH '
g MUH MUH MUH | M/MHH oC
1 2 3 4 5 6 7 8 9 10 11
78 | 5 8 22 5 2 4 1,1 8 8 0
79 | 5 9 2 3 2 2 1,2 9 9 -15
80 | 5 | 10 13 4 2 3 1,2 10 6 -10
81 | 5 | 11 18 3 2 2 1.4 1 9 0
82 | 5 2 15 5 2 3 1,1 2 1 -5
83 | 5 3 16 4 2 2 1 3 3 -5
84 | 5 1 19 6 3 5 0,9 1 5 0
85| 6 5 23 6 2 2 1,2 5 7 5
86 | 6 6 23 5 2 4 0,9 6 4 -10
87 | 6 7 14 4 3 4 1,2 7 8 20
88 | 6 8 18 3 2 4 0,9 8 6 -5
89 | 6 9 4 2 2 3 1,3 9 2 15
90 | 6 | 10 1 6 3 5 0,8 10 3 0
91 | 6 | 11 20 4 2 3 0,9 1 1 -10
92 | 6 | 12 2 3 2 4 1,2 2 3 15
93 | 6 | 13 4 6 3 5 0,8 3 5 -20
94 | 6 | 14 20 4 4 4 1 4 2 0
95 | 6 | 15 2 5 2 3 1,2 2 9 -5
9 | 6 1 17 4 2 2 1,1 4 7 10
97 | 6 2 20 5 2 4 0,9 7 10 -10
98 | 6 3 5 2 2 2 1,4 8 5 -15
99 | 6 4 19 2 2 4 1,2 9 4 0
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3 BapuaHT 3alaHu i

N yI[ o)1 t]g ! tCH’ tPl'[B—l’ tPHB—H’ V,)I’ PBII BB TH ’
q MHH MUH MHUH | M/MHUH oC
1 2 3 4 5 6 7 8 9 10 11
00 | 1 2 5 1 2 2 1,3 2 2 15
01 | 1 6 2 6 2 4 0,7 6 5 S
02 1 |10 11 4 2 4 1,1 10 9 -20
03 | 2 4 4 1 2 4 1,2 4 9 -20
04 | 2 8 8 6 3 5 0,9 8 4 0
05| 2 |12 7 3 2 4 1,4 2 4 20
06 | 2 | 16 7 5 4 4 0,9 6 6 20
07 | 2 | 20 13 5 3 5 1,1 10 8 -15
08| 2 | 24 2 5 2 4 1,2 4 5 0
09 | 2 | 28 8 6 3 4 1,0 8 2 -20
10 | 2 | 32 4 3 2 3 1,2 2 8 0
11 | 3 6 9 2 2 4 0,9 6 1 0
12 | 3 | 10 15 3 2 4 1,4 10 8 - 10
13 | 3 1 19 2 2 2 1,1 4 6 15
14 | 4 | 14 9 4 4 4 0,8 7 9 -15
15 | 4 2 12 6 3 3 0,9 2 10 5
16 | 4 6 19 5 2 2 0,9 6 3 -10
17 | 4 | 10 17 3 3 4 1,2 10 9 -5
18 | 5 4 13 1 2 4 1,4 4 4 0
19 | &5 8 22 5 2 4 1,1 8 8 0
20 | 5 2 15 3 2 3 1,1 2 1 -5
21 | 6 6 23 5 2 4 0,9 6 4 -10
22 | 6 | 10 1 6 3 3 0,8 10 3 0
23 | 6 | 14 20 4 4 4 1 4 2 0
24 | 6 3 3) 2 2 2 1,4 8 3) -15
25 | 1 3 13 3 2 3 0,8 3 1 -5
26 | 1 7 4 5 3 3 1,0 7 6 -10
27 |1 |11 6 3 2 3 0,8 6 8 -15
28 | 2 S 21 5 2 3 1,1 3) 1 0°C
29 | 2 9 6 2 2 2 1,0 9 6 15
30| 2 |13 11 4 2 3 0,9 3 10 5
31| 2 | 17 16 6 3 5 1,0 7 7 3)
32| 2 |21 18 3 2 4 1,1 1 10 3)
33| 2 | 25 14 6 3 4 1,1 5 8 20
34 | 2 |29 23 6 3 3 1,1 9 3 -5
35| 2 | 33 14 5 2 3 1,1 5 10 10
36 | 3 7 14 5 2 4 1,0 7 &) -5
37 | 3 |11 23 5 2 4 1,2 1 4 10
38 | 3 2 1 4 2 5 0,7 6 9 - 10
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3 BapuaHT 3alaHu i

N yI[ on t]g ’ tCH’ tPl'[B—l’ tPHB—H’ VJI’ PBII BB TH !
q MHUH MUH MHUH | M/MHH oC
1 2 3 4 5 6 7 8 9 10 11
39 4 15 17 1 2 4 1,4 1 8 0
40 4 3 16 6 3 5 0,9 3 7 -20
41 4 7 00 1 2 4 1 7 4 0
42 4 11 2 3 2 4 1 6 10 10
43 5 5 22 4 3 4 1,4 5 5 5
44 5 9 2 3 2 2 1,2 9 9 -15
45 5 3 16 4 2 2 1 3 3 -5
46 6 7 14 4 3 4 1,2 7 8 20
47 6 11 20 4 2 3 0,9 1 1 -10
48 6 15 2 5 2 3 1,2 2 9 -5
49 6 4 19 2 2 4 1,2 9 4 0
50 1 12 10 1 2 3 1,2 5 6 20
51 1 4 4 4 4 4 1,1 4 10 -20
52 1 8 7 6 3 5 0,9 8 7 15
53 2 2 3 6 3 5 0,9 2 5 -10
54 2 6 15 4 4 4 1,2 6 2 -15
55 2 10 12 2 2 3 1,2 10 10 15
56 2 14 00 2 2 2 1,3 4 1 -20
57 2 18 11 6 3 5 1,1 8 3 -5
58 2 22 11 4 2 3 1,4 2 6 15
59 2 26 13 1 2 4 1,1 6 7 -15
60 2 30 0 5 3 3 1,2 10 4 10
61 2 1 14 1 2 4 1,2 1 5 -20
62 3 8 19 4 2 3 1,4 8 9 15
63 3 12 22 6 3 5 1,1 2 7 20
64 3 3 16 1 2 2 1,2 10 1 20
65 4 16 16 4 2 4 1,2 10 5 5
66 4 4 21 2 2 2 1,2 4 8 10
67 4 8 15 4 3 4 1,1 8 1 20
68 4 12 3 6 4 5 1 10 2 -20
69 5 6 3 2 2 2 1,1 6 7 -20
70 5 10 13 4 2 3 1,2 10 6 -10
71 5 1 19 6 3 5 0,9 1 5 0
712 6 8 18 3 2 4 0,9 8 6 -5
73 6 12 2 3 2 4 1,2 2 3 15
74 6 1 17 4 2 2 1,1 4 7 10
75 | 1 1 20 6 3 3 0,7 1 3 0
76 1 5 9 6 3 5 1,0 5 4 0
77 1 9 5 4 2 4 1,2 9 8 -5
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3 BapuaHT 3alaHu i

N YI[ o)1 t]g ! tCH’ tPl'[B—l’ tPHB—H’ V,)I’ PBII BB TH ’
q MHH MUH MHUH | M/MHUH oC
1 2 3 4 5 6 7 8 9 10 11
78 | 2 3 9 4 2 3 0,8 3 8 15
79 | 2 / 5 3 2 4 1,0 7 3 20
80 | 2 |11 22 4 3 5 1,1 1 2 S
81 | 2 | 15 11 6 2 4 1,0 5 5 S
82 | 2 |19 9 3 2 4 1,2 9 1 10
83| 2 | 23 13 2 2 3 1,2 3 9 -20
84 | 2 | 27 3 6 3 5 0,8 7 1 10
8 | 2 | 31 13 6 3 5 1,0 1 7 -15
86 | 3 5 00 4 3 4 0,6 5 3 10
87 | 3 9 16 2 3 3 1,5 9 10 0
88 | 3 | 13 11 3 2 3 0,9 3 2 -15
89 | 3 4 11 4 2 3 0,8 5 9 10
90 | 4 1 19 / 2 3 0,9 1 6 -15
91 | 4 5 2 1 2 3 1,2 5 2 20
92 | 4 9 22 5 2 4 0,9 9 5 -10
93| 4 | 13 17 6 3 3 0,9 8 10 3
94 | 5 7 20 7 2 3 1,1 7 2 0
% | 5 |11 18 3 2 2 1,4 1 9 0
9% | 6 S 23 6 2 2 1,2 5 7 5
97 | 6 9 4 2 2 3 1,3 9 2 15
98 | 6 | 13 4 6 3 3 0,8 3 5 -20
9 | 6 2 20 5 2 4 0,9 7 10 -10
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[Ipunoxenue 4
Brimucka u3 pacnucanus Bble3a NOAPA3AEICHUN Ha MOKapPhbI

Howmep (panr) noxkapa
[Tonpasnene- No | No 2
Ne HU,
pacueTHoe pacyeTHoe
Bapu- | BBIC3KAMOIIHE
AHTA B paion IIPUBJIEKAEMBbIE BpEMiL IIPUBJICKAEMBbIEC BpEMi
BEIC3 O Ipa3ICTICHUS MPUOBITHSE MO Ipa3IeICHUS IPHOBITHS
na
T, MuH Ty, MuH
1 2 3 4 5 6
Cy - 3:
All 4-40 13
ncy — 1. AHP-40 (130E)127
Al 3-40(4326) ncy — 2:
! et -1 AIl-40(131)137 10 AHP-40(130)127A 15
AKII-30 AJI-30(131)
IICY — 4: 17
All 2,5-40(433)
[1CY - 6:
All 2,5-40(433) 10
ncy — 2: All 2,5-40(433362)
AIl-40(131)137 AKII-30
2 neq -2 AHP-40(130)127A ! ICY — 1. 13
AJI-30(131) ATl 3-40(4326)
ICY - 9: 17
ATl 2,5-40(433440)
[1CY — 4:
All 2,5-40(433) 11
AHP-40(130)127A
ncy - 3: I1CY - 9:
3 Icy -3 All 4-40 6 All 2,5-40(433440) 16
AHP-40 (130E)127 AHP-40-800
I1CY — 5:
Al 3,0-40(433104) 21
AJI-30(131)
I1CY — 5:
AHP-40-800 9
CcYy — 4. AJI-30(131)
4 I1Ccy - 4 AIT 2,5-40(433) 6 [cy - 7: 11
AHP-40(130)127A ATl 3-40/4(4325)
I1CY — 3: 16
All 4-40
I1CY — 9: 10
ney - 5: AT-40-000
5 mey—s | A 3,0-40(433104) 8 AL 3-40/4(4325) 13
AHP-40-800 -
AJI-30(131) CY — 4.
All 2,5-40(433440) 15
AHP-40-800
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Howmep (panr) noxkapa

[Tonpasnene- Ne 1 Ne 2
Bi;rfﬂ_ BBIGSI;IKI/;.SII(,)H_[I/IG pacyeTHoe pacyeTHoe
AHTA B paion IIPUBJICKAEMBIE BpEMA IIPUBJICKAEMBbIE BpEMA
BBIE3A O Ipa3ICICHUS MPUOBITHSE MO Ipa3IeICHUS IPHOBITHS
Ty, MuH Ty, MuH
1 2 3 4 5 6
ncy — 2:
) AHP-40(130)127A 13
LICH 6 AJ1-30(131)
All 2,5-40(433362) ;
6 I[ICY -6 AT 3-40(4326) 9 ncy - 1. 18
Al 3-40(4326)
AKTI-30 [ICY - 7:
PE——— 24
AHP-40(130E)127
Cy - 3:
All 4-40 12
ncy 7(7)/ o 8 ﬁgg-fOZI(BOE)IM
7 ncy -7 Al 3-40/4(4325 P ——— 14
AHP-40(130E)127 /ﬁlgg-fOS(_BO)mA
All 3,0-40(433104) 16
AJI-30(131)
I1CY — 3: 13
AHP-40 (130E)127
[1CY - 8: I1CY — 4: 15
8 Icy — 8 All 2,5-40(131H) 8 All 2,5-40(433)
AHP-40(130)127A I1CY - 6:
AJI-30(131) All 2,5-40(433362) 17
ATl 3-40(4326)
AKTI-30
[1CY — 10: 13
ATl 1,0-4/400(5301)
cy - 9: I1CY —8:
9 Icu -9 All 2,5-40(433440) 6 AHP-40(130)127A 15
AHP-40-800 AJI-30(131)
I1CY — 7: 19
ATl 3-40/4(4325)
I1CY — 7: 11
ICcY  10: ﬁg{f; i08(.130E)127
AlT 1,0- D ——
10 | TICY-10 | 4/400(5301) 9 ﬁgg(ol(éf)o)lzm 13
AIT 3-40/4(4325) CU 6
All 2,5-40(433362) 18

Al 3-40(4326)
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[Tpunoxenue 5
CxeMbl TPOTUBOIMIOKAPHOTO BOJOCHA0KEHHS 00BEKTA

Ne CxeMa BOJIOCHAOKEHUS
BapuaHTa
1 2
OO0BEKT
1 é 70 m
— ‘\1 00 m
M1 200 $50m
P=0,2 mIla 60
s
:' -1 -2
120 / O
xgo M M
2 O0BeKT
90 m
r-3
? K-150
P=0,2 mIIa
r-1
50 T-150
3 \ P=0,2 mIIa

-2

T

- % O0OBeEKT 8
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Ne CxeMa BOJIOCHAOKEHUS
BapHaHTa
1 2
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80 M K-150
<
120 O0BexT
5 \[
80 M Ir-5
K-150
-7 ﬂ 00 IX 40 M ™~
K-150 M |
P=0,2 mIla TII"-6
_O Ir-1 Ir-2
N 50 m
40 m
y'd
6 200 100 m
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I1r-1 T-100 P=0,2 mIla I1r-2
Ir-3
50 M
7 @
OO0BeKT
120
V K-200 - DR
III'-6 :l P=0,2 mIla O Tir-7
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Ne CxeMa BOJIOCHAOKEHUS
BAPUAHTA
1 2
-1 60 M
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OOBEKT 160 M
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K-150 /]\ 100 m ‘\120 M
P=0,3 mlIa r-3 r-4
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-2 40 m
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T-150

P=0,2 mIla

60 M
—>

r-3 O0BexT
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mr-2| 8o
et

K-250 /]\ 40m
P=0.3 ulTa > -1
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[Ipunoxenue 6
Omnpenenenue (Gopmbl IIIOLIATU TIOKApa B OTAEIBHO B3ATOM [TOMENICHUN
B 3aBUCUMOCTH OT MECTa BO3HUKHOBEHMS MOKapa

Bexkropa, B Bunel popm miomaau noxxapa
HaIpaBJICHUU Onpenenenue mwiomaau
KOTOPBIX TPOUCXOTUT noxkapa
pa3BUTHS MIOXKApA. [Ipocras CroxHas B OCSIX KOOpJAMHAT
dopma rronaau X-V
noxkapa (DIIIT)
1 2 3 4

Sn :Slz +823 +S34 +814
812 :(X_Xo)'(y_yo)
;823 :(X_Xo)'yo

ey S34 =X Y,
OIIIT -0 S, =X, (Y-VY))
) L Sn = S12 + 823 +Ss4 +Sl4
- Slzz(X_Xo)'LH
4—I—> Szgz(X_Xo)‘yo
S, =X,"Y,
@I - 1 S =Xo by
. Sn :Slz
S,=025-1- (L)’
4—1—»2
Sn :Slz +814
@ITIT - 12 S,=025-7-(L,)’
S,=X,"L,
S =91, +5,
. S,,=0,25-m- (L)’
823 = Ln Y

<—I—>2
Sn = SlZ + S23 + S34 + S14

S,,=0,25-1- (L, )?
OIIIT - 12 st=|—n-V0
S34 =Xo Y,
S14 =Xq- Ln
1 Sn = SlZ + 823 +S34 +Sl4

Slz = (X_Xo)'l—n
S23 = (X_Xo)' I—n
834 =Xy Ly

®ITIT - 13 Si1e=Xo L.
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Bexkropa, B Bunel popm momany noxapa
HaNpaBJICHUU Omnpenenenue miomaau
KOTOPBIX TPOUCXOAUT roxapa
pa3BUTHSA MTOXKapa. [Ipocras CioxHas B OCSIX KOOpJIMHAT
dopma mIomam X-V¥
no>kapa (PIIII)
1 2 3 4
SH = S14 ,
. S, =0,25-7-(L,)
4 4—I—>
Sn = S12 + S14
Slz = (X_Xo) ) I—n
I - 14 S, =025-1-(L,)’
SH = S34 + Sl4
1 S, =0,25-7-(L,)?
4“, Su=Ly-Y,
Sn = S12 + 823 + S34 + S14
S12 = (X_Xo) ) I—n
OIIIT - 14 S23:(X_Xo)'yo
834 = Ln Y
S,, =025 7t-(LH)2
Sn = S12 + S23
1 81220,25-7t-(LH)2
+2 L, S,;=025-1- (L)’
3 Sp =S, + 823 + S34 +S,,
S, =025 7r-(LH)2
®IIII - 123 S,,=025--(Ly)°
. |_H S; =X, Ly
S14 = Xo : Ln
S =S, +5,
1 S,,=0,25-1- (L, )?
. } , S,,=0,25-1- (L, )?
Sn = SlZ + 823 + S34 +2814
®IIII - 124 S;,=025-7(Ly)
823 = Ln Y
834 = Ln Y

S,,=0,25-1- (L)’
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Bexkropa, B Bunel popm momany noxapa
HaIpaBJICHUN Onpenenenue miomaan
KOTOPBIX TPOUCXOAUT noskapa
pa3BUTHUA MOXKapa. [Ipocras CnoxHas B OCSAX KOOpPJUHAT
dopma rronaau X-V¥
no>kapa (PIIII)
1 2 3 4
S =S5 +S,
1 S,,=025-m- (L)’
. } L S, =025-1- (L)’
3 Sp =S, +553+ S5, +5y,
) S, =(X-Xp) Ly
OIIIT - 134 4 S, =(X-X,) Ly
2
L, S,.=0,25-7- (L)
S,,=0,25-7- (L, )
S =S, +S,;3+55 +S,,
4%—’2 SlZZ(X_XO)'LH
Sp=Ly-Y,
Su =X, Y,
OIIIT - 2 S, =X,-(Y-VY,)
Si =S, ,
4_}2 S22 =025-7-(Ly)
3
Si =S5+ Sy, ,
@IIII - 23 S,,=025-m-(Ly)
S =X, Ly
S =S,+5,

Slz = Ln -(Y—YO)
S,.=0,25-1-(L,)?

Sn = SlZ + 823 + S34 + S14

> Slzzl—n'(y_yo)

®IIIT - 23 S,,=025--(Ly)°
S;=Xo- Ly

S =X, -(Y—YO)

Sp =51, +S,5+353,+3,,

44—I—>2 Slzzl—n'(y_yo)
Sypy=Ly- Y,
®ITIT - 24 S3 =LV,

S14 = Ln -(Y—YO)
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Bexkropa, B Bunel popm momany noxapa
HaIpaBJICHUH Omnpeznenenue miomanm
KOTOPBIX TPOUCXOTUT noxkapa
pa3BUTHS OXKapa. [Ipocras CrnoxHas B OCSIX KOOpJIMHAT
dopma mromanu X-V
no>kapa (PIIII)
1 2 3 4
Si =S5 +54

S,,=025-1-(L,)’
S,, =0,25-7- (L)

Sn = SlZ + 823 + S34 + S14

3 S,=Ly-(Y-Y,)
®IIIT - 234 S,,=025--(Ly)°
S,.=0,25-7- (L, )?
Su=Ly-(Y-V))

S =91, 35,3 +53,+Sy,

4—1—-» Siz :(X_Xo)'(y_yo)
Sy = (X_Xo)' Ly

CDHl%I-3 Sy =X Ly

S14 =X -(Y—YO)

OIIII - 34

Sn 2834
S,,=0,25-7- (L)

Sn :st +S34
S23 = (X_Xo)' I—n
S,, =0,25-7-(L,)?

Sn :Ss4+514
S, =0,25-7-(L,)?
S14 = I—n -(Y—YO)

] Si =S, +553+ S5, +5y,
S, =(X=X;) - (V-Y,)

S23 = (X_Xo)' I—n
S,, =0,25-7-(L,)?
S14 = Ln -(Y—YO)

OIIIT - 4

Sp =51, +S,5+353,+3,,
Sy, = (X_Xo)'(y_yo)
S23 = (X_Xo)'yo
Syu=Lp-Y,

S14 = Ln -(Y—YO)
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Bekropa, B Buasl hopm miomanu noxapa
HaIPaBJICHUH OmnpeneneHue mioMaIn
KOTOPBIX TPOUCXOTUT nokapa
pa3BHUTHSI TOXKAapa. [Ipocras CrnoxHas B OCSIX KOOPJIUHAT
dopma rronaau X-V¥
no>kapa (PIIII)
1 2 3 4
1 S =S, +S,3+55 +S,,
2.
< S,,=025-m-(L,)";
4 2 ﬁrﬁ_& S,.=025-1- (L)%
% w 23 ! IT !
3 L, S, =025-7-(L,)?;
. 2
DI - 1234 51, =0,25-m-(Ly)".

JUis onpesiesieHns IUIOIIaI1 NoXKapa:
— 00BEKT pacrojiaraloT Ha KOOPJAMHATHOM IUIOCKOCTU (B OCSIX KOOPAMHAT

X-VY),roe X,, ¥, —KoopauHaTel ouara noxapa (puc.l).

st nannoro npumepa OIIIT — 2.

—

~
N

w!

_>X
X

Puc. 1. Onpenenenue mionaay noxapa

— IUIOIIaAb TO’Kapa Ompeaessercs Kak cyMma IUIoONIajed moskapa,

3aK/IIIOUYCHHBIX MCXKAY COCCIHNMU BeKTOpaMI/I:
Sy =91, + S, +353, + 3,4,

e S;,; S, Si,; S, — Iomamu mokapa, 3aKIIOYEHHBIE MEXAY BEKTOpaMH

SL,=L;-(Y-Y,);
S,u=L, VY,
S; =X, Y,

S, =X,-(V-Y,)
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ITpunoxenue 7
Onpenenenne OCHOBHBIX T€OMETPUYECKUX NTapaMETPOB Pa3BUTHSA MTOXKapa

dopma 1uiomanu OcHOBHBIE TTapaMeTPhl pa3BUTHUS MOXKapa

noxapa IIOMIA/b, M2 IIEPUMETP, M poHT, M

IIpocras
(xkpyrosas, a=360°, S =gn-L° P =2-n-L O =2-n-L
puc. 1 a)

IIpocras
(yrnosas, a=9(°, S ==-m-L
puc. 1 6)

IIpocras
(yrnosas, a=180°, S ==-m-L
puc. 1 B)

P ==n-L +2-L, O =n-L

IIpocras
(yrnosas, a=270°, S =—-m-L

PH:§-7I-LH+2-LH O =—-n-L
2
puc. 1)

IIpocras
(IpsAMOYTOJIbHAS, S =a-b P, =2-(a+Db) ® =a
puc. 1 )

a) yrioas (Kpyrosas) 0) yrioBas B) yrJiioBas

+—bh —»

T
i el
I
iteieteterety
eiseeteteteret
Sty
o atetetetetety!

o =270°

L

1

T) yrioBas 1) IpSIMOYTOJIbHAS €) CIIOXKHas

Puc. 2. OcHoBHBIE reomeTpruyeckre (GOpMbI pa3BUTHS MTOXKapa
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[Tpunoxenue 8

Omnpenenenue mIoWAaU TYLIEHUS TOKapa
B 3aBUCHUMOCTH OT (POPMBI ILJIOIIAAH TOKapa

dopma [lnomaap TyIeHns IPH PACCTAHOBKE CUJI U CPEJCTB:

IUIOLIAIU TOkKapa 110 (PpPOHTY, M 110 TIEPUMETPY, M

Kpyrosas Ipu L, >h, Ipu L, >h,

(puc. 1 a) S,=n-h_-(2-L,—h,) S,=n-h,-(2-L,—h))

Vriosas Ipu L, >h, Ipu L, >3-h,

(puc. 1 6) S,=025-n-h_-(2-L,—h,) S,=357-h_-(L,—h.)

Vriosas Ipu L, >h, Ipu L,>2-h,

(puc. 1 B) S,=05-n-h_-(2-L,-h.) [ S, =357-h_-(14-L,—-h)

Vriosas Mpu L, >h, Ipu L,>2-h,

(puc. 1 1) S,=0,75-n-h_-(2-L,-h,) S, =357-h_-(18-L,—h)
[IpsiMoyroJibHast Ilpu c>n-h, Ilpn a>2-h,

(puc. 1 1) S,=n-a-h, S,=2-h_-(@a+c—-2-h,)

[Tpumeuanue.

[pu 3naveHusx «a», «b» u «L_» MeHbIne 3HaYeHus . — Iomaab TYIICHUS
OyzeT COOTBETCTBOBATH IUTOMaAM oxapa (S, =S, ).

Puc. 3. Ilnomaau TymeHus noxapa mno GppoHTy, B 3aBUCUMOCTH OT (OPMBI Pa3BUTHS

noxapa
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[Ipunoxenue 9

MHTeHCuBHOCTH noaa4yr BOABI IIPU TYIICHHUH ITOXKAPOB

. . NHTEHCUBHOCTH
[TepedeHb 3mannii, COOPYKEHUH, OTJICIBHBIX MATCPHUAIIOB
ITOJa4H BOJIbI,
U BEIICCTB W)
1 2
1. 3manus u coopyxeHus

AJIMUHUCTpPATUBHBIE 3aHUS:

—I...1l cTermeHn OrHECTOMKOCTH 0,06

— |V creneHu OrHECTOMKOCTHA 0,10

—V crerneHu OrHECTOMKOCTHA 0,15

— NOJBAJILHEIE TTOMEIECHUS 0,10

— YepJauHbIC TOMEIIECHUS 0,10
AHTraphbl, rapak, MacTepcKie, TpaMBaiiHbIE M TPOJUICHOYCHbBIE A0 0,20
BonpHUIB 0,10
Kunele noMa 1 110ICOOHBIC TIOCTPOMKHU:

—|...1ll ctreneHu oruecToMKOCTHA 0,06

— |V creneHu OrHECTOUKOCTHA 0,10

—V creneHu OrHECTOMKOCTH 0,15

— MTOABAJILHBIE TOMEIIECHUS 0,15

— YepJauHbIe TOMEIICHHUSI 0,15
TeaTpsl, kKHHOTEATPHI, KITyObI, ABOPIIBI KYIbTYPHI:

— CILICHA 0,20

— 3PUTEIBCKUM 3a 0,15

— ITOACOOHBIE TTOMEIIEHUS 0,15
ToproBeie mpeaNpUATHS U CKIabl TOBAPHO-MaTEePUATBHBIX
LIEHHOCTEN 0,20
MenbsHHUIIBI U IEBATOPHI 0,14
XOJIOOUITBHUKHA 0,10
Crposiuecs 31aHus 0,10
JKMBOTHOBOTUECKHE 3IaHUS:

—|... Il crenenu orsecroiikocT 0,10

— IV cTemeHn OrHECTOMKOCTH 0,15

— V cTelneHn OrHeCTONKOCTH 0,20
Cropaemble IMOKPBITHS OOJIBIIHX TIJIOIIAJICH:

— IIPU TYLLIEHUH CHU3Y BHYTPH 3J1aHUS 0,15

— IIPYU TYHUIEHUU CHAPY>KH CO CTOPOHBI MOKPBITHS 0,08

— IIPY TYLIEHUHU CHAPY>KU IPU Pa3BUBILIEMC I10Kape 0,15
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[Iepeuens 3mannii, COOPYKEHHUM, OTACIBHBIX MaTEpUAIOB

NuTeHcuBHOCTD
MMOJa4u BOJIBI,

U BEIICCTB ()
1 2
[IpousBoacTBEHHbIE 30aHMs (YUACTKH U 11€Xa C KaTeropuei
pou3BocTBA «By):
—|...l1ll crenenn ormecroikocTr 0,15
— IV cremeHn OrHeCTOMKOCTH 0,20
— V CTeIeHn OrHECTOMKOCTH 0,25
— OKPacOYHOTO I1exa 0,20
— NOJABAJILHEIE TTOMEIECHUS 0,30
— YepJauHbIC TOMEIIECHUS 0,15
DJIEKTPOCTAHIINY U MOJICTAHIUU:
— Ka0eIbHbIC TYHHEIU U MOy TaXu (moaava
TOHKOPACIIBIIEHHOM BOJIbI) 0,20
— MAIIUHHBIC 3aJIbI U KOTEJIbHBIC OTACIICHHUS 0,10
— TpaHc(hOpPMATOPBI, PEAKTOPBI, MACIISTHBIC BBIKITFOYATEITN
(moa4a TOHKOPACTIBUIEHHOM BOJIbI) 0,10
2. TpancniopTHBIE CpelicTBa
ABTOMOOWIH, TpaMBaH, TPOJIIICHOYCHI HA OTKPBITHIX CTOSTHKAX 0,10
3. TBepable MaTepuabl
bymara pa3peixiennas 0,30
XJIOTIOK U ApYTH€ BOJOKHUCTBIE MAaTEPHUAIIBI:
— OTKPBITHIE CKJIAJIBI 0,20
— 3aKPBITHIC CKJIQIbI 0,30
JlpeBecuHa OanaHcoBast MPHU BIAKHOCTH:
MmeHee 40 % 0,50
40...50 % 0,20
[Tunomarepuainsl B mtabessx B npeaenax OJHOW MPYIIIbI IPU
BIIQYKHOCTHU:
8...14 % 0,45
20...30 % 0,30
caeime 30 % 0,20
[limactmaccest:
— TEPMOILIACTHI 0,14
— PEAKTOIIACTBI 0,10
— TIOJINMEPHBIE MaTEepUabl U U3/1ENUS U3 HUX 0,20
— TEKCTOJIUT, KapOOJIUT, OTXO/IBI IJIACTMACC, TPUAIIETATHAS
IUICHKA 0,30
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[Ipunoxenne 10
Pacxonbl BO/IbI U3 MOKAPHBIX CTBOJIOB

Pacxox Boabl B 1/C U3 CTBOJIOB € AMAMETPOM HAcajka, MM
Hamnop y crBouna,
M BOIL CT py4HBIE nadeTHbIC
Y 13 19 25 28 32 38 50
30 3,2 6,4
35 3,5 7,0
40 3,7 7,4 13,6 17,0 23,0 32,0 55,0
50 4,1 8,2 15,3 19,0 25,0 35,0 61,0

10 m Box. ct. = 0,1 mITa=1 aT™m.

[Tpunoxenue 11

BomooTmada BoIONIpOBOAHBIX CETEM

Hanop 5 Bun HuameTtp TpyO, MM
J BOJIOIIPOBO/I- 100 125 150 200 250 300
HOU CeTH Bonootnaya BogONpoOBOAHBIX CETEH, J1/C
0.1 mila TYIUKOBas 10 20 25 30 40 55
’ KOJIbLIEBAs 25 40 55 65 85 115
0.2 mila TYIUKOBas 14 25 30 45 55 80
’ KOJIbLIEBAs 30 60 70 90 115 170
0.3 mila TYIUKOBas 17 35 40 55 70 95
’ KOJIbIIEBAs 40 70 80 110 145 205

[Tpunoxenue 12

ComnpoTuBI€HUE OJHOTO HAIOPHOTO pyKaBa JJIMHOU 20 M

JnameTp pykaBoB, MM

Tun pykaBoB

51 66 77 89 110 150
IIpope3uneHHbIe 0,15 0,035 0,015 0,004 0,002 0,00046
Henpope3nnennsie 0,3 0,077 0,03 - - -

[Tpunoxenune 13

[ToTepu Hamopa B OJTHOM MOXAapPHOM pYyKaBe

IToTepu Hanopa B OJHOM pyKase, M
JlnameTp pykaBa, MM Pacxox Bogpl, 11/c
IIPOPE3UHEHHOM | HENPOPE3NHEHHOM
o1 10,2 15,6 31,2
66 17,1 10,2 20,4
77 23,3 8,2 16,4
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[Ipunoxenue 14
OpHEHTHPOBOYHBIE HOPMATHUBBI HEOOXOAUMOU YUCIAEHHOCTU JIMYHOTO
COCTaBa JJisl BBINIOJIHEHUS Pa3IMYHBIX BUJOB pabOT Ha MOXKape

Bua BeimonHsieMbIx paboT

Kon-Bo 11/c

(nf’c), yer,

1

2

Pa6ora co crBosiom PC-50 Ha poBHOI MIIOCKOCTH
(c 3emiu, ToJia u T.11.)

1

Pa6ora co crBosiom PC-50 Ha kpsiiiie 31aHus

2

Pa6ora co crBosiom PC-70

2...3

Pa6ora co crBoiom PC-50 uinu PC-70
B aTMocdepe, HSTIPUTOTHOU TS TbIXaHUS

3..4
(3Beno I'/I3C)

PaGota ¢ nepeHOCHbIM J1aheTHBIM CTBOJIOM

3...4

PaboTa c Bo3mynrHoO-neHHBIM cTBOJIOM U TeHepatopom ['TIC-600

Pa6ora ¢ reneparopom I'TIC-2000

YcTaHOBKA IEHONOIbEMHHUKA

YcTaHOBKa BBIIBUYKHOM MEPEHOCHON MTOXKAPHOW JIECTHULIBI

CTanOBKa BBIJIBUSKHOM HepeHOCHOﬁ HO)KapHOﬁ JCCTHHUIBI ITOCJIC

€C YCTaHOBKH

1

Pa3Benka B 3aIbIMJIECHHOM ITOMEILICHUU

3 (3Beno I'JI3C)

Pa3Benka B 00bIINX MOABANIAX, TYHHENSX, METPO,
O0echoHapHBIX 3IAHUSX U T.II.

5
(3Beno I'/13C)

Cracenue IIOCTpaJaBIINX M3 3aIbIMJICHHOI'O ITIOMCIICHU A
U TSKEIT000JIBLHBIX

CrnaceHwue Jrojiell 1o MOKapHBIM JISCTHHIIAM U C TIOMOIIBHIO
BEpPEBKH (Ha y4aCcTKE CIIACCHMUSI)

PaboTa Ha pa3BeTBICHUH U KOHTPOJIb 32 pPyKaBHOW CUCTEMOM:
— MIPY MPOKJIAJIKE PYKABHBIX JIMHUI B OJTHOM HAIlPaBJICHUU
(u3 pacyeTa Ha OJTHY MAaIIHHY)
— MIPY MPOKJIAJKE IBYX PYKABHBIX JIHHUN B TIPOTHBOIOJIOKHBIX
HaTpaBJICHUSIX (M3 pacueTa Ha OJIHY MaIHHY )

BcekpriTre u pa30opka KOHCTPYKITHI:
— BBITIOJIHCHHE JICUCTBUI Ha MTO3UIIMK CTBOJIA, PabOTaIOIIEro
10 TYILIEHHUIO T0Kapa (KpoOMe CTBOJIBIINKA)
— BBITIOJIHCHHE JICUCTBUI Ha MTO3UIIMK CTBOJIA, PaOOTAIOIIETo
10 3amuTe (KpoMe CTBOJIBIIUKA)
— paboTa 1o BCKPBITUIO MOKPBITUS OOTBIION MIIOMIAIH
(13 pacuera Ha OJIMH CTBOJ, paOOTAOLTNI HA TOKPHITHN)

He menee 2
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Kon-Bo n/c
Bun BeimonHseMbIx paboT 1l
(n;"™"), gem,
1 2
PaGora 10 BekpeiThio 1 M2
— JIOIATOr0 HIMYHTOBOTO MJIM NAapPKETHOTO HIUTOBOIO IMOJIA 1
— JI0IIATOr0 TBO3/I€BOT0 UM MAPKETHOIO IITYYHOIO MOJIa 1
— OLITYKaTYypEeHHOU JEPEBSIHHON MEPETOPOJKU I MOJIINBKU
ITOTOJIKA 1
— METAJUIMYECKON KPOBIIH 1
— PYJIOHHOM KpPOBJIM MO JACPEBSIHHOMN onanyOke 1
— YTEIUIEHHOT'O CrOPaeMOro MOKPBITHS 1
BekpeiThe Ha miomany 1 M? pyqHbIM MEXaHU3UPOBAHHBIM
MHCTPYMEHTOM:
— METAJUIMYECKON KPOBIIH 1
— PYJIOHHOM KPOBJIM Ha OUTYMHOM OCHOBE TIO JIEPEBSIHHOM
oOpernieTke 5
— YTEIUIEHHOT'O TOPHYET0 MOKPBITHS 10
— JIEpEeBSHHOM MEeperopoJIKi Uil MOJIIMBKYA MOTOIKA
toJiuHoi 0,1 M 3
— JIOIATOrO HIMYHTOBOTO WM MAapPKETHOTO HIUTOBOIO IMOJIa 2
— JIOIATOr0 TBO3/IEBOT0 UM MAPKETHOTO IITYYHOTO 1Moja 1
[lepekauka BOABI:
— KOHTPOJIb 32 MOCTYIJIEHUEM BOJIbI B aBTOLIUCTEPHY
(Ha KaXIyI0 MaIIUHY) 1
— KOHTPOJIb 32 pab0TOI pyKaBHON CUCTEMBI
(ra 100 M. TMHUM TIEPEKAYKH) 1
IlonBo3 BOAOEL:
— COIPOBOKIAIONINI Ha MaIlIUHE 1
— paboTa Ha MyHKTE 3alpaBKH 1
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[Tpunoxenue 15

O06o03HaueHMsl yCIOBHBIE rpapuuecKue

O0603HaueHus yCIOBHBIE rpapuuecKue

HO)KapHBIC U CIICIHAJIbHBIC MAallITMHBI

ABTOLCTEpHA ABTOMOOWJIb CBSI3H H
mo’kapHasi, 1BeT - C > OCBEIIEHHS co >
KPaCHbIN NOKapHBIN
ABTOHacoc ﬂ ABTOMOOUITH E
I10KapHBIN ITAaOHON MOXKapHBIN
ABTOJIECTHHIIA @ ABTomaboparopus E
noXkapHasi TOYKapHast
ABTOINOEEMHUK VYHuBepcanbHas
MOKapHBINA ~—__ > | xommpeccopHas YKC >
KOJICHYATBIN CTaHIUSA
CraHuus
aBTOHACOCHAS 1 Cc > Tloe3/ moKapHbIi ::]
ToJKapHasi
ABTOMOOMIIB E Moronomna 0
pPYKaBHBIN TOKapHbIN HOKapHas NepeHOCHas
ABTOMOOUITH =

& >

HO)KapHBIﬁ IICHHOT'O
TYIICHHA

Motomomna
nokapHas MpUIeITHAs

HpI/ICHOCO6HeHHaﬂ IJI1 TYHICHUA T10Kapa TCXHUKA

[Tpucnoco6meHHbIH
aBTOMOOWIIb JIJIs Tieiel
MOKapOTYIICHHUS
(KOHTYp — CUHUH,
CpenHsis moJoca -
KpacHas)

I

Apyras
HpI/ICHOCO6J'IeHHa}I JJIA

nenen
MOXKAPOTYIICHUS
TeXHUKa (KOHTYp —
CUHUU, CPEIHSASA
moJsioca - KpacHasi)

[To>xapHO-TexHUYECKOe 000pyI0BaHUE

PyxaB noxxapHsii

CtBOJ Mg
dbopMHUpOBaHUS TIEHBI
CpeIHEH KpaTHOCTH

o o ———— #@]@
HANIOPHBIX, [IBET CUHUU (TTIC-200, TTIC-600,
I'TIC-2000)
CtBOJ Mg
PyKas noxapasii e ammoom
o o —_— ﬁg@
HANIOPHBIX, [IBET CUHUU (T'TIC-200, TTIC-600,
I'TIC-2000)
. Croun s
PykaB moxxapHblii (bopMHpOBaHHs
BCAChIBAIOIINI 1 B o i pvD I o

HaIoOpPHO-BCAChIBAKOIIUN

BOJISIHOU CTPYH C
no0aBKaMH
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CtBoOJ 151 TyLICHUS
I'uapooanesaTtop 15@* 3JEKTPOYCTAHOBOK, @@Th
MOKapHbBIN HAXOJIAIIUXCS MO 2

HaIpPsHKEHUEM
[Tenocmecurenn %
TIOXKaPHBIN CtBos «PC-50»: - 1&.,
CTBOI NOKAPHBIii — Ha: 2-OM 9Taxe
pyudHo# (oO1iee s 3/1aHHS,; -K ﬂ'
0003HaUYEHHE) — Ha KpOBIIE,
CtBon «PC-50» ¢ noxpeITHu (K); 50
JIMaMeTpoM Hacaaka 13 —f—ge | — Ha uepake (1) =1
MM
CtBoa «PC-70» ¢ 3Beno I'JI3C co 50
IMaMeTpoM Hacaaka 19 f—) ctBosoM «PC-50» B | | ey
MM MO/IBaJIC
Ctoa «PC-70» ¢ Pa3BeTBieHNE
JUaMeTpoM Hacajka 25 PV — PYKaBHOE '_E
MM TPEXXOJ0BOE
CrtBOX Mg
dbopmupoBaHus Pa3BeTBienue
TOHKOPACIIBUIEHHOM —feep @@ | PYKABHOE _E
BOJSIHOM CTpYyH (CTBOI YeThIPEXX0/J0BOE
BBICOKOT'O JTaBJICHUS)
CtBou nadeTHBIN
NEPEHOCHOM ST Kononka noxaphas \/]\'
CtBoOJ 1A
dbopMupoBaHUS TIEHBI .

. MocTHk pyKkaBHBIH,
HU3KOW KPaTHOCTH o — N P
(CBII-2, CBII-4, CBIID- HECT ACPHRIH
2, CBII3-4)
CTBOJI MOXKaPHBIN
nadeTHBIN JBIMOCOC TTOYKapHBII
CTallMOHAPHBIH C &1 IIEPEHOCHOM @
BOJISTHBIMU HACaJKaMU
CTBOJI OXapHBIN
nadeTHBIHA JlecTHuua -
CTallMOHAPHBIN C m LITYPMOBKa ]]]]]]]]II]I_
MIEHHBIMH HACaJIKaMU
7,

ManeBpeHHBII CTBOJ Ie , JlectHuua noxapHast ]]II]]]]]]
(oOrmiee 0603HAUCHHE 2 BBIJBIDKHAS
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I'pebenka c
reHepaTOpaMU MEHBI
CpEeIHEN KpaTHOCTH
I'TIC-600,
MpelHa3HauYeHHas s
ycTtaHoBKH Ha AJIT

i1

JlecTHuIa — manka

['pannna yuactka

Bomocbopuuk TYIICHUS MOXapa VTILL
PYKaBHBIH, I[BET :: (kpacHsbIif, A~
KpacHBI 0003HaYeHHe —
YEPHBIi)
OO0cTaHOBKa B 30HE BEJCHUS JEHCTBUI
[Toxap BHyTpeHHUI [Toxap HapyKHBII
(uTpux KpacHBIN («OTKPBITHII»)
T S
30Ha 3aILIMJIEHUSA T, T
3aropatolieecs 31aHHE - o D
(luTpux cuHUi oA A

[Toxxap BHyTpEeHHUN C
30HOM 3aJbIMJICHUS

2?%5;
RS585%6

MecTo BO3HUKHOBEHUS
noskapa (ouar)

[Toxxap HapyX HBIU C
30HOM 3aAbIMIICHUS
(BHEITHUN KOHTYP —
CHHHIA)

Hanpasnenue pa3utus
nokapa (KOHTYp —
KPacCHBIH)

TR

Pemraroriee
HaIpaBJICHUE
NEeHCTBUNA
MoApa3ICICHU IO
TYHICHUIO MOXKapa

JlecTHMYHas KJIeTKa B

JlecTHUYHAas KJIETKa, sraxe: JI-1 —

COOOIIAIOMIASICS C JIECTHUYHAS KJIETKa

yepaakom: JI-3 — Nel; (IT-Y) —

necTHUYHas kietka Ne 3; | |5 = | JIGCTHHYHAS KJICTKA, =

1-Y necTHUYHAs KJIETKA, — =2 COCTMHSIONIAS !

CoeMHAIOIAs BCe STaKA | | . | moxgBan, Bce dTaxu 7 E-

3MaHus ¢ yepaakom; U — — h 3/IaHUS U YeplaK. é i

0003HaueHNe YepaKa. _:.. B | O6o3nagaercs =
YEPHBIM I[BETOM.

BenTunsaimonHnas maxra  IOTmm

\

Cranmonapnas
JIECTHULIA Y 3/IaHUS
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JIndpt

X

Tleun

-

Bonouctounuku

VYyacTok 6eperoBoi
MOJIOCHI 71 3a060pa
BOJIbI (40 — mipoTs-
KEHHOCTh, M — IIBET
KpacHbIH, 0003HAUYCHHE —
YEPHBIN, KOHTYD PEKU —
CUHUU

—';ﬁ;:
o

Bononanopnas 6ariss
(ckBaxkHMHA), 00BEM — 5
M

BryTpeHHni noxapHsIi
KpaH

[ToxxapHblil TUAPAHT M5, K-150 3aKphITHIH
(HOMED, BU U THUAMETP O BOJIOMCTOYHUK (JIEOUT 5
CCTH, I[BET CHHHI) — 5 M° B CyTKH)

MK-12 Komonen — cuaum O

LIBETOM, KOHTYp —
YEPHBIM

HckyccTBeHHBIN Un
€CTECTBEHHBIN BOJOEM

¢

[Tupc (uBet uepHbIit; 3
— KOJIMYECTBO
OJTHOBPEMEHHO
yCTaHABIMBAEMbIX
MalluH

[TyHKTBI yripaBJIeHHs U CPEACTBA CBSI3U

KonTposbHo-

MPOITYCKHOM IMyHKT @ Tenedon @ _
I'’13C, ob6o3Hayvaercs

YEPHBIM [IBETOM rasc

ITocT 6e30macHOCTH

I'’13C, koHTYp - Pannocrannug Cﬂ/
KpPacHBIM, OYKBBI @ nepeHocumMas

YEPHBIM

MecTo pacnonoKeHNus

mraoa, I2)603Har{aeT051 1] Pannocraniys K
KpacCHbBIM IIBETOM - TOABIDKHAA

[IepenocHomn

MPOXKEKTOP, = Paguocranuus

0003HAYaETCS YSPHBIM gF: CTALHOHAPHAS g

OBCTOM

I'pomkorosopurens

~
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