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BBEJAEHUE

B Hacrosiee Bpemsi B YCIOBUSIX OCHAIIEHHOCTU NPEANPHUATUN arpOorpOMBIIII-
JIEHHOTO KOMIUIEKCA, KaK U JAPYTUX OTpacield HapOJHOTO XO3SICTBA, BBICOKOTEXHOJIO-
TMYHBIM O0OpyAOBaHUEM TpeOyeTcs yNeNsATh MOBBIIIEHHOE BHHUMaHUE OOECHEUECHHIO
0€30MacHOCTH POU3BOACTBEHHBIX MPOIECCOB. OT HEYAOBIETBOPUTEILHOTO COCTOSIHUS
nen B cepe 0e30MacHOCTH TPpyjAa FoCyIapCTBO €XKEroIHO HeceT OOJbIIne YesioBeue-
CKHE M MaTepualibHble nmoTepu. OOecrieyeHne 0e30MacHOCTH MPOU3BOACTBA — OJHA U3
COCTABJISIFOUIMX HAIMOHAJIBHOUM 0€30M1aCHOCTH CTPAHBI.

KypcoBoe mnpoektupoBantre no aucummuinae <«lIpousBoncTBeHHass Oe3omac-
HOCTB» SIBJISIETCS OJIHUM M3 3aBEPIIAIOIIMX ATAlOB MOATOTOBKM HMH)KeHEepOB B BI'ATY
M0 CHENUAIbHOCTH «YTIpaBIIEHWE OXPAaHOW TPyJia B CEIHCKOM XO3SUCTBE». YUeOHO-
METOJIMYECKOE MOCOOME MO KypCOBOMY MPOECKTHUPOBAHUIO pa3pabOTaHO Ha ocHoBe [ o-
CYJIapCTBEHHOTO 00pa30BaTENbHOTIO CTaHAApTa MOATOTOBKW CIIEUMATUCTA JIJISi CIEIH-
AJBHOCTU « Y TIPABIICHUE OXPAHOM TPyAa B CEIIbCKOM XO3SUCTBEY.

B KypcoBOM MpOEKTE CTYNIEHT MOJDKEH MOKa3aTh CIIOCOOHOCTh K KBaTU(HUIIUPO-
BaHHOU JIEATETLHOCTH HA OCHOBE CHCTEMHOTO MOJX0/d, YMETh CTABUTH 11eJIU U (HOpMY-
JUPOBATh 3a/1aud, CBSI3AHHHBIE C peanu3alueldl CBOMX MPO(EeCCHOHANBHBIX KOMIIETEH-
nuii. B mocoOuu mpuBOASITCS BOMPOCH OpraHU3allid KypCOBOTO NMPOEKTHUPOBAHUS, a
TaKXke MOPSAI0K OPOPMIICHUS MOSICHUTEIBHON 3alIUCKU U TpauuecKoi yacTu KypcoBo-
ro MPOEKTa B COOTBETCTBUH C TPEOOBAHUSIMU HOPMATUBHOM JTOKYMEHTAIIUH.

[IpuBeneHHBIE B TOCOOUM CTPYKTYypa U COJCpKaHHE OTACIBHBIX Pa3eioB Kyp-
COBOI'0 MPOEKTA, a TAKKE MPUMEPhI NHKEHEPHO-TEXHUUYECKUX PACUETOB OTPAKAIOT OC-
HOBHBIE BOIIPOCHI M3y4aeMOM CTyneHTaMu JUCHUIUINHBL «IIpousBocTBeHHas Ge3ormac-
HOCTBY», TIO3BOJIAIOT BBHIMIOJIHUTH Pa3pabOTKy B 00JacTH aHaiM3a COCTOSIHHS
MIPOU3BOICTBEHHON 0€30MacHOCTH M YCJIOBHHM TpyJa U Ha STOW OCHOBE MPEIOKHUTH
MHXEHEPHO-TEXHUYECKNE MEPOTIPUATHS 110 00ECIICUECHUIO0 OXPaHbI TPyAa.

JlanHoe mocoOue OTBEUAET OCHOBHBIM IIETISIM U 3aJlayaM KypCOBOTO MPOEKTUPO-
BaHUS — JICMOHCTpPAIIMU CTYJEHTOM IPUMEHEHHS HAKOIIJIEHHBIX 3HAHUH, MPAKTUYECKHUX
HaBBIKOB U YMEHHI I UCIIOJIb30BAHHSI COBPEMEHHBIX METOJI0B MCCCIEIOBAHMM, CIIO-
COOHOCTH BBINIOJHATH TEXHUYECKHUE U Tpaduyeckre padoThl MO0 oOecriedeHnto Oe3omac-
HOCTH MPOU3BOJICTBEHHBIX MPOIECCOB B CEIBCKOM XO3SIICTBE.



1 IIEJIb, 3AJTAYM U TEMATHKA KYPCOBOM PAEOThHI

[lens KypcoBoif pabOThl — AEMOHCTpAIUs CTYJICHTOM TBOPYECKOTO MPUMEHEHUS
HAKOIJICHHBIX 3HAHUHW U HaBBIKOB, HEOOXOIUMBIX JIJII CAMOCTOSATEILHON IPAKTUYECKOMN
NEATeTLHOCTH.

3aga4u KypcoBOil pabOTHI:

- CHCTEeMaTH3aIlis W 3aKpEIUICHHE TCOPETUYCCKUX 3HAHUN M MPAKTUYCCKUX Ha-
BBIKOB CTYJICHTOB I10 CIEIIHAILHOCTH W MPUMEHEHHUE dTUX 3HAHWUU TPH PEIICHUH KOH-
KPETHBIX TEXHUYECKUX M TEXHOJIOTHYCCKUX 3a/1a4;

- IpUOOPETEHUE OIbITa CAMOCTOSITEILHOM pabOThl U OBJIAZICHUE METOJIUKON HCCe-
JIOBaHUSI ¥ SKCIIEPUMEHTUPOBAHKS TP PELICHUH pa3padaThIBAEMBbIX B TIPOEKTE BOIIPOCOB;

- BBIICHEHHE TMOATOTOBJICHHOCTU CTYJICHTOB K CAMOCTOSITEIbHON paboTe B yCiI0-
BUSIX COBPEMEHHOTO MPOU3BO/ICTBA.

[Ipu paboTte Ham MPOEKTOM CTYACHT JOJIKEH MOKa3aTh YMEHHUE MOJIb30BaThCS CO-
BPEMEHHBIMU METOJIaMH HCCIICIOBAHUN, CIIOCOOHOCTh BBITIOJHSATH TEXHUYECKUE, Tpa-
¢dbuyeckue paboThI, MPUMEHSTH MEPEOBBIC JOCTHIKCHUSI HAYKH 1 TEXHUKH.

Pa3pabareiBaeMbie B KypCOBOM MPOCKTE BOMPOCHI JIODKHBI COOTBETCTBOBATH Te-
MaTHUKe OyAyIIero JUIUIOMHOTO MPOEKTa B IENIX OOCCIEUYCHMSI TIPOIlecca CKBO3HOTO
MIPOCKTUPOBAHMUSI.

TemaTuka KypCOBBIX MPOCKTOB JOHKHA OBITh aKTYaIbHOM, COOTBETCTBOBAThH CO-
BPEMEHHOMY COCTOSIHHIO M TEPCIEKTHBAM Pa3BUTHSA HAYKU M TEXHUKH, COOTBETCTBO-
BaTh 3a7a49aM, U3JI0’KEHHBIM BhITIe. KypcoBbie POeKTHI 1o auciuininie «IIponsBoscT-
BEHHast 0€30MaCHOCThY» JIOJDKHBI OBITH IMOCBSIIEHBI PA3IMUYHBIM aClieKTaM 0e3011acCHOCTH
KU3HENIEATEIILHOCTH Ha TPOU3BOJICTBE:

- obecrieueHnI0 0€30MacCHOCTH MPOU3BOJACTBEHHBIX MPOIIECCOB HA KUBOTHOBO/I-
YyeCKHX 00BhEKTax;

- obecrnieueHnI0 0€30MacHOCTH MTPOU3BOACTBEHHBIX MPOIIECCOB HA OOBEKTAX pac-
TEHHUEBO/ICTBA;

- obecnieueHNI0 OE30NACHOCTH MPOU3BOICTBEHHBIX MPOIIECCOB MPHU MepepadoTKe
CEIbCKOXO035IMCTBEHHOM IIPOAYKIINY;

- obecrieueHnIO 0€30MaCHOCTH B TEXHOJIOTHYCCKUX MPOIIECCaX PEMOHTHOTO TPO-
W3BOJICTBA,

- 00€CTIeUECHHIO AIEKTPOOE30MACHOCTH Ha CEIbCKOXO03IMCTBEHHBIX 00bEKTaX.

[TpumepHast TeMaTuKa KypCOBBIX MPOEKTOB.

Obecneuenue 6e30nachocmu NPOU3800CMEEHHbIX NPOUECCO8 HA HCUBOMHOBOOYe-
CKUX 00beKmax

1. CoBepIiieHCTBOBaHKE MTPOU3BOACTBEHHON 0€30MACHOCTH TP MPUTOTOBIICHUU
KOMIIOCTOB.

2. OOGecneyeHue MPOU3BOJICTBEHHOM 0€30MacCHOCTH Mpoliecca epBUYHON 00pa-
0otk Mosioka Ha MT® ¢ pa3paboTkoil HH)KEHEPHO-TEXHUYECKUX PEIICHUH 10 MoJep-
HU3AINH IMacTepru3aTopa MoJIOKa.

3. CoBepuieHCTBOBaHME MPOU3BOJICTBEHHOW 0€30MacHOCTH MPHU 0OCITYy>KUBaHUU
JMHUY YOOPKH HAaBO3a Ha CBUHOKOMILIIEKCE.

4. OOGecrnieyeHne MPOU3BOJICTBEHHON 0€30MAaCHOCTU MpU O0OCTYKMBAaHUU JIMHUU
JIOCHHS U TIEPBUYHON 00pabOTKH MOJIOKA ¢ pa3pabOTKON MHKEHEPHO-TEXHUUYECKUX Pe-
IICHUI TI0 MOJACPHU3AIUHU XOJIOIUILHOTO 000pYA0BaHUSI.
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5. ObecnedeHne MPOU3BOACTBEHHON 0€30MAaCHOCTH MPU OOCTY>KUBAHUH JIUHUU
MIPUTOTOBJICHUS KOPMOB C Pa3paOd0TKOW WHKEHEPHO-TEXHUYCCKUX PEIICHUHA TT0 MOJACP-
HU3AIU IPOOUITKH 3epHA.

6. OOecrnieueHre MPOU3BOJCTBEHHOM 0€30MaCHOCTH HAa CBHHOBOJIYECKOM KOM-
IJIEKCEe C Pa3pabdOTKOW WHKEHEPHO-TEXHUYECKUX PEIICHU MO0 MOAEPHHU3AIUU YCTa-
HOBKH JIJIS )KHJIKOTO KOPMJICHUS.

7. OOecneueHre MPOU3BOACTBEHHOM 0€30MaCHOCTH MPU OOCITYKUBAHUU JTMHUU
MIPUTOTOBJICHUSI KOPMOB C Pa3pa0dO0TKOM WHKEHEPHO-TEXHUYECKUX PEIICHUH 10 MOJACP-
HU3AIMH aKTHBATOPa KOPMOCMECH.

8. CoBepIIeHCTBOBAHHE ITPOM3BOJICTBEHHON OE30IMaCHOCTH IIPH aBTOKJIABHOM
00paboTKe KOPMOB.

Obecneuenue b6e3onacHocmu NPoU3800CMEEHHbIX NPOUECCO8 HA 0OBbEKmMax pac-
meHuesoocmea

1. ObGecnieueHre MPOU3BOJCTBEHHON O€30MacHOCTU MpU yOopke kaptodens c
pa3paboTKON HMHKEHEPHO-TEXHUYECKHX DEIICHUI MO MOJSpHHM3ANK KapTodeneydo-
POYHOro KoMOakHa.

2. OOecnedyeHue MpOU3BOJCTBEHHON 0€30MacHOCTH MPH MOCICyOOPOUHOM 00pa-
00TKe JyKa ¢ pa3pabOTKON MH)KEHEPHO-TEXHUYECKUX PEIIeHU MO0 MOJAECpHU3ALUU Iie-
pebopounoro crona CII-10.

3. CoBepIlieHCTBOBaHUE MPOU3BOJICTBEHHON 0€30MacHOCTU TpU 00CITyKUBAaHUU
npecc-nogoopiuka [TJIP-1.

4. CoBepllIEeHCTBOBAHUE MPOU3BOACTBEHHOW 0OE€30MaCHOCTH MPHU 3KCIUTyaTalluu
KoMOaiina JpHOoyOopouHoro I'JIK-1,5.

5. CoBeplieHCTBOBaHUE MPOU3BOJCTBEHHONW 0€30MacHOCTH MPH SKCILTyaTaluu
000py10BaHUs AJisi NOBEPXHOCTHOIO BHECEHUS TBEPABIX MUHEPAJIbHBIX yI00pEHUIA.

6. CoBepIlIeHCTBOBaHNE MPOU3BOICTBEHHON 0€30MaCHOCTH MPH AKCILTyaTaIlluu 1
oOcny’>KMBaHUM KyJbTHBaTOpa-pactenuenurarens Y CMK-5,4B.

7. CoBepIlIeHCTBOBaHUE MPOU3BOJICTBEHHONW O€30MacHOCTU TPH IKCIUTyaTalluu
MAIIIMHBI 17151 yOOPKH cajaTta U KamycCThl.

8. CoBeplIeHCTBOBaHUE MTPOU3BOACTBEHHON O€30MaCHOCTH MPU IKCIUTyaTalluy U
oOcmykuBaHUM 00OpYAOBaHUSA N7 BHECEHHS MYJIbUHPYIOIIUX MaTepuajoB B MpH-
CTBOJIbHBIE MTOJIOCHI TJIOJIOBBIX JIEPEBBEB.

9. CoBepHieHCTBOBAaHUE MPOU3BOJICTBEHHONW O€30MacHOCTU TPH SKCIUTyaTalluu
000py10BaHUs JJIs1 BHECEHUS )KUIKUX OPTaHUYECKUX YI0OpEHUH.

10. ObecnieueHne MPOU3BOACTBEHHON O€30MaCHOCTH TPH 3aroTOBKE TI'PYOBIX
KOPMOB ¢ pa3paboTKON MH)KEHEPHO-TEXHUYECKUX PEIICHUN MO MOJEPHU3AINHA KOCHUJI-
ku-tmromyiku KI1T1-3,1.

11. Obecnieuenrie MpOU3BOACTBEHHON O€30MaCHOCTH MIPHU OKYJIbTYPUBAHUU MACT-
oui ¢ pa3paboTKONH MHKEHEPHO-TEXHUYECKUX PEHICHUH MO MOJEPHHU3AINH KOCHUIKH-
M3MEIbYUTETIS.

12.006ecnieueHrie MPOU3BOJCTBEHHON 0€30MaCHOCTH MPHU SKCILTyaTaluu 000py-
JOBAaHUS JUIsl BHECEHUS KHUIKIUX MUHEPATBHBIX YIOOPEHHIA.

13.CoBepiiieHCTBOBaHUE MPOU3BOJACTBEHHONW 0€30MaCHOCTH B  TEIUIMYHOM
KOMILJIEKCE.



Obecneuenue 6ezonacHocmu NPoOU3800CMBEEHHBIX NPOYECCcO8 NpuU XpPaHeHUu
u nepepabomxe cenbCKOX03AUCMBEHHOU NPOOYKYUU

1. CoBepIieHCTBOBaHHE TPOU3BOJICTBEHHONW OE30MAaCHOCTH TMPHU IKCIUTyaTalluu
000pyI0BaHus 1Ji IPOU3BOJICTBA CIIMBOYHOIO Maca.

2. OOGecrnieyeHne MPOU3BOJICTBEHHON 0€30MMaCHOCTH B OBOIIEXPAHUJIUIIE C pa3-
pabOTKOM MH)XEHEPHO-TEXHUUYECKUX PEUICHUN MO MOACPHU3AIUMU 000pYIOBaHUS JIJis
o0ecreueHrss MUKPOKJINMATa.

3. CoBepuieHCTBOBaHUE MPOU3BOJICTBEHHOW 0O€30MacHOCTH MpPHU 3KCIUTyaTaluu
0o0opy0BaHus )i epepabOTKU ATO/I.

4. CoBepIIeHCTBOBAaHHE MPOU3BOCTBEHHOM 0€30IMaCHOCTH HA JIMHUK KOHCEPBH-
pOBaHMS OBOIIIEH.

5. CoBeplIeHCTBOBAaHUE MPOU3BOJICTBEHHOW 0€30MAaCHOCTH HA JTUHUU MOWKU U
3aCOJIKH OTYPIIOB B OOYKHU.

6. ObGecnevyeHre NPOU3BOICTBEHHOM 0€30MaCHOCTH NMPU NPOU3BOCTBE YUIICOB C
Ppa3paboTKON MHKEHEPHO-TEXHUYECKUX PEIICHUI 110 MOICPHU3AIHIH >KapOUYHOMN JIMHHH.

7. CoBeplleHCTBOBaHHUE MPOU3BOACTBEHHON 0€30MaCHOCTH Ha JIMHUU MPOU3BO/I-
CTBa CYXOr'o KapTO(eIbHOTO MIOpE.

8. CoBepIleHCTBOBaHUE MPOU3BOJCTBEHHOM 0€30MMaCHOCTU MPU IKCILTyaTaALMH
000py10BaHUs ISl MOJYYEHHUS CTYIIEHHOTO MOJIOKA.

9. CoBepuieHCTBOBaHUE MPOU3BOJICTBEHHOW 0€30MaCHOCTH MpPHU 3KCIUTyaTalluu
00opy0BaHus JJis IPOU3BOJICTBA TBOPOTa.

10.CoBepIiieHCTBOBaHNE TPOW3BOJICTBCHHOM OE€30MaCHOCTH TMPHU JKCIUTyaTalluu
00opyI0BaHus AJi IPOU3BOICTBA HATYPAIBHBIX COKOB.

11.CoBepuieHCTBOBaHHE MPOU3BOJACTBEHHOW O€30MacHOCTH MpPHU 3KCIUTyaTaluu
000pyI0BaHuUs JUIsl IPOU3BOJICTBA MEJTAHXkA.

Obecneuenue 0Oe30nacHOCU 8 MEXHONO2UYECKUX NPOYECcax PeMOHMHO20
npouseo0Ccmea

1. TloBbIieHHE  MPOM3BOACTBEHHOM  OE30MACHOCTM  MPU  MOrPY30YHO-
pa3rpy304HbIX paboTax.

2. CoBepllleHCTBOBAHKE MPOU3BOJACTBEHHON 0€30MacHOCTH MPU TEXHUYECKOM 00-
CIIy’KUBaHHH M PEMOHTE CEJIbCKOXO3AMCTBEHHBIX MAIIIMH B IIOJIEBBIX YCIOBUSIX.

3. CoBeplleHCTBOBAHHUE IMPOU3BOJACTBEHHOM 0€30IaCHOCTU MPU OOKATKE U MCIIBI-
TaHUH MalIvH.

4. TloBbillieHNE MPOU3BOICTBEHHON 0€30MaCHOCTH MPHU BBHIMOIHEHUH Pa300pOYHO-
COOPOYHBIX padoT.

5. IloBbIlIeHNEe MPOU3BOJACTBEHHON O€30MACHOCTU NMPH BBIOJIHEHUH BYJIKaHHU3a-
IIHOHHBIX paboT.

6. CoBepIleHCTBOBaHHE MTPOU3BOACTBEHHON 0€30MaCHOCTH MPHU MOKPACOYHBIX pa-
00Tax cenbCKOXO035UCTBEHHBIX MAIIUH.

7. TloBbllieHUE MPOU3BOACTBEHHON 0€30MaCHOCTH IPU O0CITYKUBAaHUU U PEMOHTE
aKKyMYJISITOPOB.

8. CoBeplLIeHCTBOBAHUE MPOU3BOACTBEHHON 0€30MacHOCTH MPU NMPOBEICHUU CBa-
POUYHBIX PEMOHTHBIX PadoT.



2 CTPYKTYPA U COAEPKAHHUE KYPCOBOI'O ITPOEKTA

KypcoBoii mpoeKT COCTOUT U3 MOSCHUTEIHHON 3amUCKU U rpaduyecKod YacTu.
OO0beM MOSCHUTETHHOM 3amucku — He MeHee 40 cTpaHUuI] MAIIMHOIKMCHOTO TEKCTa Ha
muctax popmara A4 (IpuU HAMKCAHUK MOSICHUTEILHOMN 3alMCKU PYKOIMCHBIM CIIOCOOOM
ee o0beM He JoJbKeH mnpesbimarh 60 crpanul). I'paduyeckas 4acTh BBITOJHIETCS
Ha 3 nmuctax dopmata Al. [Ipu HEOOXOAMMOCTH U TIO COTTIACOBAHUIO C PYKOBOJUTEIEM
OTJIEJIbHBIE MaTepUAJIbl MPOEKTa MOTYT OBITh BBINOJHEHbI HA JUCTaX MHBIX (OPMATOB.
Jlomyckaetcst Ha ogqHOM Jucte popmara Al pazmeniaTh HECKOJIBKO YEPTEHKEN MEHbIIIE-
ro ¢opmara (0€3 pazpe3aHusi JUCTa).

2.1 Conep:kanue MOSICHUTEIbLHOM 3aNIUCKHA

[TosicautensHas 3anucka (I13) gomkHa BKIIOYATH CIIEAYIONIME 3JEMEHTHI (IIpH-
BEJICHBI B MOPAJIKE UX PACTIONIOKEHUS):

- TUTYJIbHBIU JIACT;

- 33/1aHUE HA MPOEKTUPOBAHUE;

- BEIOMOCTb IPOEKTHOU JJOKYMEHTAIUU;

- pedepar;

- COZEPIKAHUE;

- BBEJICHUE;

- OCHOBHAsl 4acCTh;

- 3aKJIIOYECHUE;

- CIIMCOK HCIIOJIb30BaHHBIX HCTOUYHHUKOB;

- MpUJIOkKeHUs (IIPU HEOOXOIUMOCTH );

- cnenuduKkaum.

Tumynonstit Aucm. TUTYIBHBIA JTUCT sBIsETCS nepBoil crpanuieil 113 kypcoBo-
ro npoekra. OQopMieHNE TUTYJIBHOTO JIUCTA JIOJKHO OBITh BBITIOJHEHO B COOTBETCT-
BHM C IPWIOKEHUSIMU A, b.

3adanue Ha npoexkmuposanue. 3a1aHNE HA KypCOBOE IPOECKTUPOBAHUE SIBIIACTCS
TJIaBHBIM PYKOBOJICTBOM, Ha OCHOBAaHHUU KOTOPOTO paspadarwiBaeTcsi mpoekT. OHO
JI0JKHO COOTBETCTBOBATH (hOpMe, MPUBEICHHON B MpiiokeHusx b, B, u sBnsercsa enu-
HBIM HCXOJIHBIM JTOKYMEHTOM, ONPEICISIONUM OOBEKT HMCCIEAOBAaHUS U paccMaTpu-
BaeMble Bompockl. [locne cocTtaBnenus 3agaHusi OHO AOJKHO OBITh MOJIUCAHO PYKOBO-
JUTETIEM MTPOEKTA U CTYJECHTOM.

Beoomocmv npoexmmnoit 0oKymenmayuu SBISETCS CBOIHBIM IIEPEYHEM BCEX
MaTepuaioB, pa3paboTaHHBIX NpU NpoekTupoBaHuu. Gopma u npumep 3anoIHEHUS Be-
JIOMOCTH KOMIUIEKTa MPOEKTHOM JTOKYMEHTallUM MpHUBEIEHbI B mpuioxeHusx B, I
Howmep crpanuibl BE1OMOCTH IMTPOESKTHOM TOKYMEHTAlMU B CKBO3HOM HyMEpalHu CTpa-
Huil 13 He mpocTaBisieTcsl, HO YYUTHIBAETCS B HEM.
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Pegpepam sBnsieTcs KpaTKOW XapaKTEPUCTUKON BBIIIOJHEHHOTO MPOEKTA, IPEAHA-
3HAYEHHOW U MPEIBAPUTEIBHOTO O3HAKOMIICHUS C IMTPOEKTOM M OTPAXKAIOIIEH OCHOB-
HOE COJIepKaHue padOThl C TOUYKH 3PEHHUS €€ JOCTOMHCTB U JIOCTHXKCHHS 11U, TTOCTaB-
JICHHOHW B T€ME IPOECKTA.

O6bem pedepara — He Oosiee oIHOM cTpaHUIlbl. BHavaie yka3piBaloT 00BHEM MPo-
€KTHOM JOKYMEHTALUM: TIEPEUUCIIAIOT 0OmMi 00beM TEKCTOBBIX MaTEpPHUATIOB C BBIJIE-
JIEHWEM, B TOM YHCJIE WUTIOCTPALUi (3CKU30B, PUCYHKOB, TaOJUIl U T. 11.); YKa3bIBAIOT
00beM TpauyecKoi YacTH MPOEKTa, KOJUYECTBO UCIOIb30BAHHBIX UCTOYHUKOB. Jlanee
MPUBOJAT KIIIOYEBBIE CIOBa. [lepedeHp KIOUEBBIX CIOB AOJKEH BKIOYATh OT S 0 15
CJIOB WJIM CIIOBOCOYETAHUN M3 TEKCTa 3aMMCKH, KOTOPbIE B HaWOOJbBINIEH CTCIEHU Xa-
paKkTepu3yroT cojepxanue. KitoueBblie clioBa MPUBOASTCS B UMEHUTEIBHOM MA/ICKE U
3aMUCBHIBAIOTCS CTPOYHBIMM OYKBaMHM B CTPOKY 4Yepe3 3amsiThie. 3aTeM Jal0T KpaTKoe
coJiepKaHue MPOEKTa, OTpaXKaroLee 1esib padOThl, METO/IbI Pa3padOTKHU, MPUHATHIE pe-
IICHUS, TPUBOSAT UTOTOBBIC PE3yJIbTaThl U OCHOBHBIE IMOKAa3aTeNM, YKa3bIBalOT BO3-
MOHOCTH BHEJIPEHHSI OCHOBHBIX PE3YJbTATOB MPOEKTA.

Cooeporcanue ipeHA3HAYCHO JIJI OOJICTYCHHS TTOMCKAa HEOOXOIMMBIX MaTepHa-
JIOB MIPU YTEHUU 3aMHUCKH, a TAaK¥Ke JJIs1 OOIIEro 03HAKOMJICHUS ¢ paboToM U TpeicTaB-
aeHust 00 o0beMax Bcex pasnenoB. CopepxaHue HAYMHAET TEKCTOBYIO YACTh 3alHUCKHU.
Ero pasmeniator cpasy nociie aucra pedepara ¢ HOBOM CTpaHUIIbI U MPU HEOOXOIUMO-
CTHU MPOAOJDKAIOT Ha mocienyromux aucrax. Cinoso «Coaep:xanue» NUIIYT C ONPOIHUC-
HOM OYKBBI IO IIEHTPY. B comepikaHuu NpUBOIAT MOPSIKOBBIE HOMEPA M HAUMEHOBA-
HUSI pa3lelioB, IMOJpa3/IeioB W IYyHKTOB, HUMCIOINIMX HAMMEHOBAHHUE, a TaKke
NPWIOKEHUSI ¢ MX O0O03HAYEHUSMU M HAWUMEHOBAHMUSIMHU. YKa3bIBaCTCS HOMEp JIUCTa
(cTpaHuLIbl), HA KOTOPOM Pa3MELIEHO HaYajao MaTepuaia (pa3aena, noapasziena u T. I1.).
He pexomenayeTcsi mpoBoauTh MOJpoOHOE JiesieHne matepuana. Ha mepBoil ctpaHuiie
COJIEp’)KaHMsl MPUBOJAT OCHOBHYIO HAJMHCh 110 (hopMe, COOTBETCTBYIOIIEH OCHOBHOM
HAJIITUCHU TEPBOTO JINCTA TEKCTOBOro matepuana. [Ipumep odopmiienus nepBoit crpa-
HULIBl COJICP’KAaHMSI W MPUMEPHBIA COCTAB PACCMATPUBAEMBIX BONPOCOB B OCHOBHOM
YaCTHU MOSCHUTEIbHOM 3aIMCKU MPUBEACHBI B TPUIIOKEHHH [

Beeoenue. Bo BBEAEHNN pACCMATPUBAETCS AKTyaIbHOCTh TEMBI, OCHOBHBIE IO-
JOKEHUSI U JOKYMEHTBI, JIeKalllie B OCHOBE pa3padaTblBAEMOro IMPOEKTa, KPaTKO
XapaKTEPU3yeTCs] COBPEMEHHOE COCTOSIHME BOIPOCA WM MPOOiIeMbl, 000OCHOBBIBAETCS
HEOOXOMMOCTh UX PEIICHUS.

OcnoeHnasa uacmv nOACHUMENbHOU 3anucku. B OCHOBHOW 4acTH MPUBOMST JaH-
HBIC, OTPAXKAIOIINE CYITHOCTh, METOJIUKY U OCHOBHBIE PE3YJIbTAThl BBHITIOJIHEHHON Pabo-
Thl. TEKCT OCHOBHOM YacTH MOSCHUTEIBHON 3alUCKH MPU HEOOXOJIUMOCTU Pa3ACIsIOT
Ha pas3jeibl, MOAPAa3aeiabl U T. 1., HOMEHKIATypa U IMOCIEAOBATEIbHOCTh U3JI0KEHUS
KOTOPBIX 3aBUCAT OT OCOOEHHOCTEH TeMbI ITPOEKTA.

B 3aknwuenuu, npeicTaBIEHHOM Ha OTAEJIbHON CTPAHUIIE, TPUBOJSATCS BHIBOJIBI
110 BBITIOJIHCHHOM pa0dO0Te ¢ YTOUYHEHHEM TJIaBHBIX OCOOCHHOCTEH pa3paboTaHHBIX pe-
NICHUI, COOCTBEHHOM OIIEHKM TBOPYECKOTO BKJajga aBTopa. KpaTko ommchiBaeTcs, 3a
CYET KaKUX PEIICHUN JOCTUTHYTO YJIYUIIEHUE MPOU3BOJICTBEHHON 0€30MacHOCTH MpHU
BBITIOJTHEHUU PACCMATPUBAEMOI'0 MPOU3BOJACTBEHHOIO MpOIlecca, U yKa3bIBaeTCs Mep-
CIIEKTHBA MCIIOJIb30BaHUS MAaTEpUAJIOB KYpCOBOTO IIPOEKTA HA 00BEKTaX arpOoNpOMBIIII-
JICHHOTO KOMIUIEKCa, B y4eOHOM MpoIiecce M T. II.
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Cnucok ucnonv306annvix ucmounuxog. CocTaBleHUE CIHCKA HUCIOIb30BAHHBIX
HMCTOYHHUKOB SIBJIAETCS 3aBEPIICHUEM KYpCOBOT'O MPOEKTa, OCHOBOM JJIsI KOTOPOTO CITy-
’KaT 3aIMCH BCEX MPOCMOTPEHHBIX U U3yUYEHHBIX KHUT, CTaTel U3 COOPHUKOB U KypHa-
JIOB M IPYTUX MaTEpUaJIOB.

bubnuorpaduueckoe onrcaHrue UCTOYHUKOB IS CIIUCKA COCTaBIISIOT HETOCPE-
CTBEHHO 0 MPOU3BEJICHUIO TI€YaTH WJIM BBIMKUCBHIBAIOT W3 KATaJOTOB IMOJIHOCThIO, O€3
MPOMYCKOB KaKUX-JTMOO 3JIEMEHTOB, COKpAIICHHUS 3arJIaBUi U T. 1.

Bce Oubnuorpaduyeckue 3anucy B CIIUCKE JIUTEPATYPhbl COCTABIISIOT MO OMpe/ie-
neHHpIM TpaBuiiaM B cooTtBeTcTBHHM ¢ 'OCT 7.1-2003 «bubnuorpaduyeckas 3aluch.
bubnuorpaduueckoe onrcaHue».

[TocnenoBaTeTbHOCTH 00S3aTEIBHBIX JIEMEHTOB OIMCAHMS:

- 3aroJIoBOK onucaHus. Eciu nutepatypHbIil HICTOYHUK UMEET OJHOTO aBTOpa, TO
B KaQ4ECTBE 3arojioBKa MPUBOAUTCSA €ro GaMUIUs M MOCJIe 3ansiTold — nHuIManel. Eciu
JUTEpPaTypHBIM MCTOYHUK MMEET JABYX WM TPEX aBTOPOB, TO B KaYECTBE 3arojoBKa
MPUBOAUTCS (aMUIIMS M TOCJE 3alsiTON — MHUIMAIBl TIepBOTo aBTopa. Eciu nutepa-
TYpHBI UCTOYHUK MUMEET O0Jiee TPeX aBTOPOB, TO MOCIEIOBATEIBHOCTh OMMCAHUS Ha-
YUHAIOT CO BTOPOTO 3JIEMEHTA — 3arJlaBus;

- 3aIJIaBME€ — Ha3BaHUE UCTOYHUKA;

- obmiee oOo03HaUeHUE MaTepuasa, K KOTOPOMY IMPUHAMICKUT OOBEKT OIHUCca-
HUSI, — BUJICO3AMUCh, 3BYKO3aNKCh, KapThl, KUHOQUIbM, MYJIbTUMEAHA, PYKOIUCH,
TEKCT, JICKTPOHHBIA pecypc U T. A. JJaHHBIN 3JIEMEHT TIOMEIAIOT B KBaJApaTHbIC CKOOKU
[ ] ¥ OTHENSAIOT OT MOCHEIYIONIUX JIEMEHTOB CUMBOJIOM «:» C mpobenamu. Hampumep,
«[DnexkTpoHHBIN pecypc] : »; obmiee 00O3HAUEHHE MaTepuaia, OMUCAHUS KOTOPOTO
peo6J1alaloT B KOHKPETHOM MHGOPMAIMOHHOM MacCUBE (HAIpUMEP, CIUCKE HCIOJIb-
30BaHHBIX UICTOUHUKOB), MOXKET OBITh OMYIIIECHO;

- CBEJICHMS, OTHOCSIIIUECS K 3arjlaBUI0, — YUeOHUK, yueOHOe mocoOue, COOpHUK
TPYJOB U T. [I. (3aIIUCHIBAIOT CO CTPOUYHON OYKBHI);

- CBelleHHUs 00 aBTOpaxX W pelakTope (3amucCh BBIMOJTHSIOT MOCJIE CUMBOJA «/»,
MIPU 3TOM WHUIIAAJIBI AaBTOPOB MOMEIIAIOT repes] haMuiuei);

- BBIXOJIHBIE AaHHBIE — MECTO U3aHUs, U3AATEIbCTBO, IO/ U3IAHUS;

- KOJIMYECTBEHHAS XapaKTEPUCTHKA — 00BEM KHUTH (KOJIMYECTBO CTPAHUIL).

N3yuast nuteparypy mo Teme, yA00HO MPOU3BOJUTH OMHCAaHWE UCTOYHHUKOB Ha
KaTaJIO)KHBIX KapTOuKax, B BUJIe paboyeil KapTOTEeKH, U JUIIb MOCcie TOro, Kak padbora
3aBEpIIEHA, KAPTOUKU MOXKHO CTPYIIUPOBAThH B ONMPEICIICHHOM MOPSIIKE JIJIsi COCTABIIE-
HUs 6O Morpaduueckoro Crmcka.

CHucoK HCOJB30BAHHBIX UICTOYHUKOB (POpMUpPYETCS TMOO B MOPSAKE MOSBICHUS
CCBUIOK B TEKCTE MOSCHUTEIBHOMN 3aUCKH JIMOO B ajihaBUTHOM MOPSAKE (haMUIIUMA mep-
BBIX aBTOPOB U (WJIM) 3arJIaBuH.

Kak mpaBuiio, ucrnonb3yercss andaBUTHBIA CIOCOO TPYNIHUPOBKH Marepuaia B
CIUCKAaX, KOTJa UCTOYHUKU TPYNIUPYIOT B alipaBUTHOM MOpsiake 3anucedd. B Hauane
CIIUCKA pa3MeIalTcs mo ajadaBUTy KHUTH, a 3aTEM — CTaThU U3 KYPHAJIOB U COOpPHU-
KoB. IIpy 3TOM WMHOCTpaHHbIE MCTOYHUKHU pa3sMENaloT Mo aadaBUTy MOCTE MEPEeUHs
BCEX UCTOYHUKOB Ha SI3bIKE BBIMOJHIEMOUN paOOTHI.
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Cnmucok UCIoiab30BaHHBIX UCTOYHUKOB JIA€TCSl HA OTAEIBHOM CTpaHUIlEe (CTpaHU-
11ax) MoJj 3arojloBKOM «CHUCOK UCIOJIb30BAaHHBIX MCTOYHUKOBY». 3aroj0BOK MOPSJIKO-
BOI'0 HOMEPA HE UMEET.

B cnucok BKJIIOYAIOT TOJBKO T€ MCTOYHUKH, HA KOTOpble B TekcTe [13 nmmeercs
ccpuika. Kaxkaplii MCTOUHUK, BKIIOUYEHHBIN B CIMCOK, HYMEPYIOT apabckumu 1mudpamMu
C TOYKOM M 3alMCBHIBAIOT C HOBOM CTPOKH.

[Tpumep opopmiieHHUsI CIUCKa UCTOJIb30BAHHBIX UCTOUYHUKOB MPUBOAUTCS B HPH-
noxenusx /, E.

Ilpunoscenusa. IlpuBoasTcs, mpu HEOOXOAUMOCTH, B KOHIIE KYpPCOBOTQ MPOEKTA.
Ha Bce npuiiokeHust 10IKHBI ObITh CCHIIIKHA B TEKCTE.

2.2 I'paduueckasi 4acTb KypCcOBOI0 NMPOEKTA

['paduueckuit maTepuan B 3aBUCHUMOCTH OT TEMBbI KYPCOBOTO MPOEKTAa MOKET
OBIThH MPEJCTaBJICH B BUJIC TEXHOJIOTUYECKON CXEMbI MPOIECCA; MIIAHUPOBKU MPOU3BO/I-
CTBEHHOTO TIOMEIIEHHS C PACCTAaHOBKOM B HEM 000PYAOBAaHUS; YepTEKEN 00IIero Buaa
U COOpOYHBIX YEPTEKEW MPOU3BOACTBEHHOTO OOOPYIOBaHMS; TAONMIIBI OMACHBIX U
BpeAHBIX (PaKTOPOB, BHIMOIHEHHOW Ha OCHOBE MPOBEAEHHOTO aHAIN3a, U JIp.

[Ipu 5TOM cneayeT yuyuThIBaTh, YTO CXeMa — JOKYMEHT, HA KOTOPOM MOKa3aHbl B
BUJIE YCIIOBHBIX M300paXeHUIl Wi 0003HAYEHUN COCTaBHBIE YACTU U3JIEIUS WIH IPO-
1[ecCa U CBA3M MEXy HUMHU.

ConepxaHue TaHHOW YacTU KypCOBOTO MPOEKTa B COOTBETCTBUU C TEMOM U IO
COTJIACOBAHUIO C PYKOBOJHUTEIEM KYPCOBOIO HPOCKTUPOBAHUS MOXKET UMETh CIIEAYIO-
1Ie€ COAEPIKAHUE:

Jluct 1 —a) Cxema TexHoJIOrHUeckoro mporecca; 0) [Iman paccTaHOBKU TEXHO-
JIOTUYECKOTO 000py0BaHUS yyacTka (11exa); B) AHaAJIU3 ONMACHBIX 30H MPOU3BOJICTBEH-
HOTO 000pPYOBaHUS.

Jluct 2 —a) AHanmu3 OMacHbIX M BPEIHBIX MPOU3BOJICTBEHHBIX (DAKTOPOB mpu
BBINOJIHEHUH TEXHOJOIMYECKOro nporecca; 0) AHalIu3 MPOU3BOJICTBEHHBIX PUCKOB.

JIuct 3 — «llpousBoacTBeHHOE 00OpyIoBaHue. UepTex obiiero Buga», «Moaep-
HU3UPOBAHHBIN y3ed. COOpPOUHBIN YEPTEXK.

Nudopmanus, npeacraBieHHas Ha JMCTax IpadUyuecKod 4YacTH, JIOJKHA OCHO-
BBIBAThCS HA MaTepualiax MOsSCHUTEIbHON 3anucku. [Ipumep opopmieHus IUcToB rpa-
(ryecKor YacTh MPUBOJUTCS B MpHiIokeHUU E.
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3 METOJUKA BBIINOJHEHHUSA OCHOBHON YACTH KYPCOBOI'O
IHPOEKTA

B ocHOBHOM YacTH HEOOXOIUMO OXapaKTEPU30BaTh OOBEKT, HA KOTOPOM TPeOy-
eTCsl YIy4IlIeHHe MPOU3BOJICTBEHHON 0€30MacHOCTH (TEXHOJIOTUYECKUN MPOIECC WA
pabouee MeCTO), U Ha OCHOBE aHaJiu3a OMACHBIX U BPEAHBIX (haKTOPOB MPEIJIOKUTH Ca-
MOCTOSITEIPHOE PEIIeHNe KOMITJIEKCa 3a/1a4d M0 COBEPIICHCTBOBAHUIO MPOU3BOICTBECH-
HOIl 0€30MacHOCTU MpPHU BBHINOJHEHUU TEXHOJOTUYECKHX OMEPALMA CEebCKOXO03SMCT-
BEHHOTO Mpou3BoAcTBa. C yd4eToM TpeOOBaHMI HOPMATHBHBIX JTOKYMEHTOB, aHAJIN3a
YCIOBUH TpyJa pabOTaroIux, pucka MPOU3BOACTBEHHOTO TpaBMaTHU3Ma pa3pabaTbiBa-
IOTCS MH)KEHEPHO-TEXHUYECKUE MEPOIPHUATHS MO0 00ECIEeYEHHUIO MPOU3BOJICTBEHHON
0€30MacHOCTH BHIOPAHHOTO 0OBHEKTA TPOCKTUPOBAHMUSI.

OcHOBHasl 4acTh MOSICHUTEIbHOW 3alMCKH KypCOBOTO IIPOEKTa MOXXET HMETh
MIPUMEPHBIA COCTaB pacCMaTPUBAEMbIX BOIIPOCOB:

1. XapakTepucTika Npou3BOACTBEHHOTO IIpoIecca.

2. OpraHu3alMOHHO-TEXHUYECKHE MEPONPUITHS O OOECHEUYECHUI0 MPOU3BOJCT-
BEHHOI1 0€301acHOCTH.

2.1 AHanu3 onacHbIX U BPEAHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB (OMACHBIX 30H).

2.2 TpeboBaHus 6€30MACHOCTH MPH BBHIOJIHEHWH MPOU3BOACTBEHHOTO MIPOIlecca.

3. Pa3paboTka MH)XEHEPHO-TEXHUYECKUX MEPONPHUATUN IO 00ECTIEUEHUIO MPOU3-
BOJICTBEHHOM 0€30MaCHOCTU 00BEKTA MPOSKTUPOBAHUSI.

3.1 BeiOop u o00ocHOBaHME 00BEKTA MOACPHU3ALINH.

3.2 Onucanue ¥ MPUHIMI padOThl MOACPHU3UPOBAHHOMN MaIIUHBI (000pYIOBAHUA).

3.3 Pacuer cucteM U yCTPOMCTB 15l 00ecrieueH st IPOU3BOACTBEHHOM O€30ITaCHOCTH.

3.4 ObecnieueHne 31EKTPOOE30MACHOCTH, 3AITUTHI OT aTMOC(EPHOTO AIEKTpHUUE-
CTBa, OKAPHOM 1 HKOJIOTUYECKOM Oe30nmacHOCTH (110 3aJaHHIO PENo1aBaTes).

3.1 XapakTepucTuKa NpOU3BOJACTBEHHOI 0 MPoLecca

B nanHOM pasnene MpUBOIUTCS XapaKTEPUCTHKA MPOU3BOJICTBEHHOTO IMpolecca.
Onucanue TEXHOJOTHYECKOTO IMpoIlecca HAUMHAIOT C YKa3aHUS TEXHOJOTMYECKOTO Ha-
3HaYeHHUs U obnactu npuMeHeHus. Jlanee onuchIBalOT paboOTy 0OBEKTA C YKAa3aHUEM I10-
CIIe0BATEIbHOCTH BBIMOIHAEMBIX ONIEPAINii, BUIII BHITIOIHAEMBIX paOOT, IPUMEHSIEMBbIC
MalIgHBl U 000pYyAOBaHME, KOJIMYECTBO MEPCOHANA, 33eHCTBOBAHHOTO B JAHHOM IIPO-
1ecce, Jal0T XapaKTepUCTUKY MOMEIIEHUs, B KOTOPOM OCyIIecTBIseTcs npouecc. [Ipu-
BOJIUTCSI CTPYKTYPHO-TEXHOJIOTHUECKAsi CXeMa MPOU3BOICTBEHHOIO Mpoliecca, IIaHupo-
BOYHBIE PELICHHUS IO OpPraHU3alM MPOU3BOJCTBEHHOIO MpOIlecca B COOTBETCTBUU C
0COOEHHOCTSIMU pa3MelleHus] 000pyIOBaHMsl JJIsl BBHIOJHEHUS OTAENBHBIX TEXHOJIOTH-
YyecKux omnepanuil. PaccMaTprBaeTcst Ha3Haue€HUE W MPUHLMIT paOOThl MAILIMH, MEXaHHU3-
MOB, IPOU3BOJICTBEHHOr0 000pyAoBaHus. [IpuBoasTcs mpuMeHsemMble BeIecTBa U MaTe-
puanbel. YKa3BaeTcsl YpOBEHb MEXaHM3AllMd W aBTOMATHU3AllMK TPOHW3BOJICTBEHHOTO
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nporiecca. [IpuBoauTCst aHamM3 MPOU3BOACTBEHHBIX MPOIIECCOB ¢ TOUYKU 3peHHs obecrie-
YyeHUs: 0€30MacHOCTH TpyJa, HAIWYUE CPENCTB OE30MACHOCTH IS MPEAYNPEKICHUS
TpaBMaTH3Ma 1 3a00J1€Ba€MOCTH Ha MPOU3BOJICTBE.

3.2 Opra"Hu3alMOHHO-TEXHHUYECKHE MEPONPHUATHS MO0 00ecrneYeHHI0
NMPOU3BOJACTBEHHOM 0€301IACHOCTH

B nanHOM pazjene paccMaTpUBaIOTCS OPTaHU3AIMOHHO-TEXHUYECKUE MEPOIIPHSI-
TUS 10 00ECTIEUEHNI0 MPOU3BOJICTBEHHONW 0€301aCHOCTH B COOTBETCTBUHU € TpeOOBa-
HUSIMH HOPMATHUBHOW JOKYMCHTAITUH.

Ha ocHOBaHMM M3y4€HHS 3a/JJaHHOTO TEXHOJOTHYECKOTO MPOIlecca paccMaTpH-
BAIOTCS MCTOYHUKHU OOpa30OBaHUS OIMACHBIX M BPEIHBIX IIPOM3BOJCTBEHHBIX (haKTOPOB.
[TpuBoauTCs XapakTepucTuka (PU3NYECKUX, XUMUUYECKUX, OMOJOTUUYECKHX, MCUXO(u-
3UOJIOTUYECKUX (DaKTOPOB U UX BIMSHHUE HA OPTaHU3M 4YeJIOBEKa (PHCK TpaBMaTHU3Ma U
3a0oneBaeMOCTH). [IpOBOAMTCS CpaBHUTENBHBIA aHAJIU3 COCTOSHWS JaHHBIX (DAKTOPOB
B COOTBETCTBHUHU C TPEOOBAHUSIMH TEXHHUYECCKMX HOPMATHUBHBIX ITPABOBBIX aKTOB U JIACT-
cs UX OIICHKA.

PaccmatpuBaroTCsl MOCTOSTHHBIE W BPEMEHHBIC OINMACHBIE 30HBI B MPOCTPAHCTBE
BOKPYT JBWKYIIUXCS 3JIEMEHTOB MAIllMH M MEXaHU3MOB, HAIMYHNE KOTOPBIX O0YCIIOB-
JICHO OITACHOCTBHIO TIOPAYKEHUS JIIOJICH, B 3aBUCUMOCTH OT THIa 000PYIOBAHUS U XapaK-
Tepa TEXHOJIOTHYECKOro mporecca. [I[puBOAUTCS XapaKTEpUCTUKA YCTPOUCTB, MCKIIIO-
YajoIMX BO3MOJKHOCTH KOHTAaKTa C OIIACHOM 30HOM JIMOO CHIDKAIONIMX OIACHOCTH
KOHTaKTa (CPEJCTB 3allUThl pabOTAIOIINX: OTPAIUTEIIBHBIX, IIPEIOXPAHUTEIBHBIX, CIIC-
IIUAJIHBIX; OJJOKUPOBOYHBIX M CHTHAJM3HPYIOIMIMX YCTpOMCTB). J[aeTcs MX OlLICHKa ¢
TOYKH 3pEHUS OOeCIeueHHs 0€30MacHOCTH PAaOOTAIOIUX IIPU BBITTOJIHEHUN 3aJaHHOTO
TEXHOJIOTHYECKOT0 Ipoliecca.

[TpuBoasTCcss TpeOOBaHUSA OXpaHBI TPyAa MPHU BBIMOIHESHUU IPOU3BOJICTBEHHOTO
mporecca B COOTBETCTBUM C TEXHHMYCCKUMH HOPMATHUBHBIMH IPABOBBIMH aKTaMH,
MPEABSIBISICMBIME TIPHA MPOSKTUPOBAHUY MAIIMH W MEXaHU3MOB IS OOSCIICUCHUST Ha-
TEKHOCTH U yI00CTBA B 00CITY)KMBAaHUHU B TIEPHO]T UX IKCIUTyaTaIlHH.

[Ipu 3TOM clemyeT y4YUTHIBAaTh, YTO OE30MACHOCTh KOHCTPYKIIHMH 000PYIO0BaHUS
JOJDKHA 00€CITeYnBaThCS: BRIOOPOM TMPHUHITUIIOB JACHCTBUS M KOHCTPYKTHBHBIX DEIIle-
HUH, HCTOYHUKOB DHEPTUH, TTapaMeTPOB pabOYMX IMPOIIECCOB, CHCTEMBI YIIPABICHHUS U
¢¢ AJIEMEHTOB; BEIOOPOM KOMILISKTYIOIIUX H3JCIIMH U MAaTePHUAJIOB JJII M3TOTOBJICHUS
KOHCTPYKITUH, a TAaKKe MPUMEHAEMBIX MPHU IKCILTyaTaIlluy; BEBIOOPOM TEXHOJOTUYECKUX
MPOTIECCOB M3TOTOBJICHUS; IPUMEHEHUEM BCTPOCHHBIX B KOHCTPYKIIUIO CPEJICTB 3alllH-
Thl paOOTHHKOB, a TAK)KE CPEJICTB MHMOOPMALIMH, TIPEAYIPEIKIAIOIMMNX O BOSHUKHOBEHUH
OTIACHBIX CHUTYyaIlui; HaJEKHOCTHIO KOHCTPYKIIMM M €€ DJIEMEHTOB; IPUMCHCHUEM
CpPEeACTB MEXaHHW3aIlMH, aBTOMATH3allMH, JUCTAHIIMOHHOIO YIIPABIICHHS W KOHTPOJIS;
BO3MOYKHOCTBIO HCIIOJIB30BAaHMSI CPEIICTB 3aIUTHI, HC BXOAIINX B KOHCTPYKITUIO, BBI-
MIOJITHCHHEM JPrOHOMUYECKHX TPEOOBAHMIA, OTpaHUYCHHEM (QU3HUYECCKUX H HEPBHO-
TICUXUYECKUX HArpy30K Ha paOOTHUKOB.
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[TpuBoasTcst TpeOoOBaHUS OS30MIACHOCTH MPU BBITTOJHEHUH 3aJaHHOTO TEXHOJIOTH-
YECKOIo Iporiecca, OCHOBaHHBIC Ha MojokeHusX [IpaBui1 mo oxpaHe Tpyja Mpu Ipou3-
BOJICTBE M TIOCIICyOOPOUHOM 00paboTKe MPOAYKIIMU pacTeHneBoACTBa; [IpaBmi mo oxpa-
HE TpyJa IpH MPOU3BOJICTBE MPOMYKIIMH JKMBOTHOBOJICTBA; [IpaBUi 1o oxpaHe Tpynaa
[P PEMOHTE, TEXHUYECKOM OOCITYKHBAaHHMH M ITOCTAHOBKE HA XPaHCHHUE CEIbCKOXO3SH-
CTBEHHBIX MAIlIMH U 000PYIOBAHUS U IPYTUX HOPMATUBHBIX TEXHUYECKUX aKTOB.

[Ipu 3TOM creayeT paccMaTpWBaTh OpPTraHW3AMMOHHBIE BOMPOCH OOECIICUCHUS
0€30IMaCHOCTH TEXHOJOTHYECKOTO IMpoliecca (MOJAr0TOBKAa U JIOMYCK OOCITY>KHUBAKOIIETO
MIePCOHAJIA; TIOJIOTOBKAa pab0YMX MECT M IUIOMIAJ0K; pa3MEIIeHHEe U YCTaHOBKA 000py-
JIOBaHUsI, BHIOOp TOMelIeHUs! (TJIONIAIKHI); TEXHUYECKOE COCTOSIHUE MAIIuH U 000py-
JIOBAHUS; HATMIME CPEJICTB 3aIUTHI PAOOTAIOIINX OT OMMACHBIX M BPEIHBIX MIPOU3BOJICT-
BEHHBIX ()aKTOPOB; TPeOOBAHUS MTOKAPHON OE30MACHOCTH, a TAK)Ke MEPhI 0€30MaCHOCTH
IIPH AKCIUTyaTalluy CPEACTB MEXaHU3AIMU IIPH BBITOJHEHUH 33JJaHHOTO TEXHOJIOTHYe-
CKOT0 TIpoliecca.

3.3 Pa3padoTka HMH/KEHEPHO-TEXHUYECKUX MEPONPUATHH 1O 00ecImeYeHUIo
NPOU3BOJACTBEHHOM 0€301aCHOCTH 00bEKTAa NIPOCKTHPOBAHUS

B nanHOM pasnene NpUBOAATCA WHKEHEPHO-TEXHUUECKHE MEPONPUSITHUS IO
00€ecreyeHnI0 MPOU3BOACTBEHHON 0€30MaCHOCTH MPH BBIOJIHEHUH 3a/IaHHOTO TEXHO-
JIOTUYECKOTO IpolLecca.

[Tpu pa3paboTke MeponpuATUN cleAyeT oOpaTUTh BHUMAHUE Ha BOIPOCHI KOM-
IJIEKCHOW aBTOMAaTH3allii U MEXaHHU3allul BBITIOJIHIAEMBIX PabOT, UCIIOIb30BAHUS TEX-
HUYECKHUX CPEJICTB U UX BIUSHUA HA yCIOBUA TPY/Ia.

Ha ocHOBaHMM H3y4YeHMSI COCTOSIHUSI IPOM3BOICTBEHHONW O€30MacHOCTH IpU
BBITIOJTHEHUH 33JJaHHOTO TEXHOJIOTHYECKOro Mpoliecca MPUBOAUTCS 000CHOBaHUE MpeE-
JaraeMbIX WHKEHEPHO-TEXHHYECKUX PEIICHUN MO CHUKEHUIO pPHUCKAa TpaBMaTHh3Ma
1 3a00J1€BaeMOCTH pabOTaIOIMX HA MPOU3BOACTBE. PaccMaTpuBarOTCs pelieHus o MO-
JepHU3aIMU MaluH (000py/I0BaHMs), HAIIPABJICHHbIC Ha MOBBIICHUE d(PPEKTUBHOCTU
CPEIICTB 3alIUThl OT OMACHBIX U BPEAHBIX MPOU3BOACTBEHHBIX (hakTOopoB. ITpuBoauTCS
ONMKCaHUE U MPUHUMUI PadOThl MOJAECPHU3UPYEMON MAIIMHBI U 000PYI0BaHUS, IPU 3TOM
paccMaTpUBAIOTCS YCIOBUSL 0€30MACHOCTH MPH BBIMOJHEHUHU 33/IaHHOTO TEXHOJIOTHYE-
CKOTO Ipoiiecca.

B naHHOM paszgene Takke paccMaTpUBAIOTCS BOMPOCHI 0OECTIEUEHUS MOKapHOU
0€30MMaCHOCTH MPH BHINOJHEHUH 3a/IaHHOTO TEXHOJOTHYECKOIo IpoIecca, a TaKkXKe CO-
BEPIICHCTBOBAHUS HKOJIOTUYECKON 0€30MacHOCTU B KUBOTHOBOJCTBE; MPHU IKCILTyaTa-
UM MOOWJIbHBIX (CTAllMOHAPHBIX) CPEICTB MEXAaHU3ALMU; XMMHUYECKUX IPEnapaTos,
IPUMEHSIEMBIX B CEJIbCKOXO031CTBEHHOM MPOU3BOJICTBE, U JP.

B nanHoMm pasnene MOTyT OBITh IPHUBENEHBI TEXHUYECKUE PAaCUeThl Orpa)aaro-
IIUX, MPEAOXPAHUTENbHBIX, OJOKUPOBOYHBIX YCTPOMCTB; YCTOMYMBOCTH MOOMIIBHBIX
CPEICTB MEXAaHM3allMU, CUCTEM MOJIHHUE3ALIUTHI; CPEJICTB O0ECIEYEHUs AIEKTPOoOe30-
MACHOCTH; TI0’KapHOM, SKOJOTUYECKON O€30aCHOCTH U JIP.
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3.3.1 Pacyer rpaHuMi ONACHBIX 30H U OTPaKIAeHU I

['paHuULIBI MOCTOSTHHBIX OMACHBIX 30H MOYKHO JIETKO OMPEACINTh, TaK KaK OHHU HE
MEHSIIOTCSI B MPOILIECCE BHINOJHEHUSI Pa0dOT, a TPAHUIBI EPEMEHHBIX 30H HE UMEIOT
YEeTKUX OYepTaHuil B mpocTpaHcTBe. [loaToMy miis co3manusi 0€30MaCHBIX YCJIOBUM
TpyJla O4€Hb Ba)XKHO HAWTHM MaKCHMaJbHOE PACCTOSIHUE, B Mpejesiax KOTOpOro BO3-
MOYKHO BO3JCHCTBHE Ha YEJOBEKAa OMACHBIX IPOM3BOICTBEHHBIX (hPaKTOPOB IKCILTya-
THUPYEMBIX MaIIuH U o0opynoBanus. [Ipu paborax, BBINIOIHAEMBIX Ha BBICOTE, OIac-
HOM 30HOM CUMTAIOT Y4YacTOK, PACIOJIOKEHHBIA MOJI padodeil MIoIagKou, rpaHUIlbI
KOTOPOTO ONPEACNISIOT FOPU30HTAIBLHON MPOEKLHEH, yBEeIMYeHHON Ha Oe3omacHoe
paccTosiHue Lge; (M):

Lse; = 0,3H, (3.1)
rae H — BeIcOoTa, HA KOTOPOM BBHITIOIHSIOT padoTy, M.

MakcuMalibHOE paccTosiHue (M) OT CTPOSIIErocs 00beKTa, B Mpejiesiax KOTOPOro
MOTYT BO3HHUKATh OMTACHOCTH:

SC

9,81m

[ = (20h+ 0,235k, ) +0,45v,/hy, | (3.2)

rae S. — 3¢ dexTuBHas IJI0MIA/b TTONEPEYHOT0 CEUEHUs MaJaloIIero MpeaMeTa, M (om-
peneNsiioT Kak cpenHee apuMeTUIecKoe 3HAUYCHWM IUIOINIa/ied HauOOJIBIIEro U Hau-
MEHBIIIETO CEYEHUN);

9,81 — yckopeHHe CBOOOIHOTO MaACHU, M/

m — Macca MaIaluIero MpeaMeTa, Kr;

hr1 — BBICOTA TAICHHS] TIPEIMETOB, M;

v — TOPU30HTAJILHAS COCTABJISAIOINIAS CKOPOCTH MAICHUSI peIMeTa, M/C.

[Ipu pabore rpy3onoabeMHON MalIMHBI (AMEKTpoTeabdepa, KpaH-0aJIKu U T. 11.)
BO3MOKHOE PACCTOSIHUE (M), HA KOTOPOE OTIIETAeT Ipy3 MpU OOPHIBE OJTHON U3 CTPOI
(pucyHok 3.1), onpenenstoT mo hopmyre:

L, :2\/hr[lc(l—cosoc)+a] , (3.3)

rae hr — BbICOTa MOABEMA I'PY3a, M;
[, — nyHA BETBU CTPOIIA, M;
0, — YroJl MKy CTPOIIaMH U BEPTUKAJIbIO, TPa;
a — pacCTOSIHUE OT IIEHTPA TSHKECTU Ipy3a 10 €ro Kpas, M.
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{15t cTpenoBbIX KPAaHOB JOMOJHUTEIBHO YUYUTHIBAIOT BBUIET CTPEIIbI IIPU pacueTe
PACCTOSIHUS, HA KOTOPOE OTJIETAET IPY3 B cliydae oOpbiBa cTporbl. Toraa

L, =1 +2\h. [l (1-cosa)+a] , (3.4)

rne [, — BBUIET CTpebl KpaHa, M.

\_b
o
I b d ! -‘““-\-
a_r ""‘--..__HH""H-..H
e} | o i
1 7
£=
\ \
\ ALY
3 o
i a—————— ] s & N

) 1
VA A/ ,[l V/ /A /A A

of

Pucynok 3.1 — Cxema onpeziesieHus: TpaHuUL] OIIACHOM 30HbI IPH OOPHIBE CTPOIIBI
Ipy30N0AbEMHON MalIMHbL: G — CHJIA TSHKECTU

[Tpu nepemenieHny MEXaHUYECKUX TPAHCHOPTHBIX CPEJICTB MO XOAY UX JBUXKE-
HUS BO3HUKAET OINAcHas 30Ha, TPAHULIbI KOTOPO ONPEAEIISIIOT CKOPOCTHIO IBHXKEHMUS,
Maccoi TPAaHCHOPTHOIO CPEACTBA, BPEMEHEM peakUuH BOAUTENS, d(PPEKTUBHOCTHIO
TOPMO3HOI'O YCTPOMCTBA U KOA3()PULIHUEHTOM CUEIJICHUS IIHH C MOBEPXHOCTHIO JOPO-
ru. Pacuer rpaHull Takoil 30HbI PACCMOTPUM JIaJiee.

Jlns aGpa3uBHOro Kpyra MJIM Bpaumjarouieics JeTald B Cilydae UX pa3pbiBa
Ha 2 4acTH yJlapHas Harpy3ka Ha OTpaKJieHHue paBHA

2
_ mK ) VOKp

P, "R (3.5)

rJI€ M, —Macca Kpyra Win JeTal, Kr;
Voxp — OKPY>’KHasi CKOPOCTh BpallleHHUs], M/C;
Ry — paguyc neHTpa TSKECTH NOJOBUHBI A0pa3UBHOTO Kpyra WX JETaH, M.

Pagnyc uentpa tskectn

AR -1)

B 37‘C(R2 —r2) ’ (3.6)

0

rae R — paauyc BHEIIHEW OKPYKHOCTH Kpyra WM JIETANIH, M;
¥ — paanyc LEHTPAIBHOTO OTBEPCTUS KPYyra UiIv JETAIH, M.
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VY napHas (1leHTpoOSKHas) cujla OTJIeTaromel neranu, H:
P, ==, (3.7)

TIe m, — Macca JeTalld, 4acTH, KT;
V; — CKOPOCTh IBUKEHUS JI€TalIM, YaCTH, M/C;

7'y — pPaInyC KPUBU3HBI TPAEKTOPHUH OTPBIBA JE€TAJIN, YaCTH, M.

[lo HailneHHOMY 3Ha4YeHUIO P,, WK Py, (Tabnuua 3.1) onpenensitoT TOIIUHY
CTEHKH OTPaXKICHUS.

CIUTOIIHBIE OTPAKICHUS, TOJIIMHY CTEHOK KOTOPBIX HAXOMIT IO YKa3aHHOMY
METO/Y, MOTYT OBITh 3aMECHCHBI CETYATHIMHM WIJIM PEIICTYATHIMU TTOCIE COOTBETCTBYIO-
IIETO pacyeTa KOHCTPYKIIMU OTPaKICHUS B 3aBUCHMOCTH OT XapakTepa Harpysku (pac-
TSDKCHHE, U3TH0, Cpe3).

JIJist oTpaXIeHHl CTAHKOB U 3JIEMEHTOB KOHCTPYKIIUN YKHBOTHOBOYECKUX (pepMm
pacueTHoe ycuiaue F, pa3BUBaeMO¢ KUBOTHBIM, PAaBHO

F =40m, (3.8)
e m — Macca ) KUBOTHOTI'O, KT'.

Tabnuma 3.1 — TonmmHa CTEHKU OTpaXkIICHUSI B 3aBUCUMOCTHU OT YAapHOU Harpy3Ku

Y napuas TonmuHa CTEHKH Y napuas TonmuHa cTEHKH

Harpyska, kH OTPAXKIECHUA, MM Harpyska, kH OTPaXKJICHUS, MM
491 1 73,5 10
8,33 2 80,36 11
14,6 3 96,04 12
17,15 4 102,9 13
25,67 5 115,64 14
31,16 6 139,16 15
39,69 7 159,74 16
47,04 8 188,16 17
61,74 9 205,8 18

3.3.2 PacnoJioskeHue 3alIMTHBIX YCTPOMCTB € YYETOM CKOPOCTeil NPUOJIHKeHUs!
yacreil Tes1a Ye10BeKa

Merononorus pacoyioxKeHHs] YCTPOMCTB OOHAPYKEHUS UM NIPUBEACHUS B ACil-
CTBUE TPENOXPAHUTEIBLHOTO OOOpPYIAOBaHUS — B COOTBETCTBUM CO CTaHAApPTOM
NCO 13855-2006 «be3omacHocTs 000py10BaHUs». PacnionoxeHne 3aluTHBIX YCTPOUCTB
C YUETOM CKOpOCTEl MPUOIMKEHNS YacTel Tella YeJIOBEKA 3aKIIF0UAETCs B CIEYIOLIEM:
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1) wpentuduupoarh omnacHoctTd u oueHuTh pucku ( MCO/TO 121001,
HNCO 14121);

2) BBIOpATh OJIMH U3 YCTAHOBJICHHBIX THUIIOB IIPEAO0XPAHUTEIIBHOTO 000PY10BaHUS
1o cragaapTy tumna C il KOHKPETHOM MaIlIMHBI (€CJIM OH CYIIECTBYET) U MCIOJIb30BaTh
3HAYEHME PACCTOSHMS, YKa3aHHOE B 3TOM CTaHJIapTe;

3) ucrnonabp3oBaTh (QOPMYJBI JJIsl pacueTa MUHUMAJIbLHOTO PACCTOSIHUS JJISI BbI-
OpaHHOTO MPETOXPAHUTEIBLHOTO O0OPY/OBaHMS, MPUBEJACHHBIC B JaHHOM CTaHIAPTE,
ecnu ctanaapt tuna C OTCYTCTBYET WM HE YCTAHABIMBAET MUHUMAJIbHBIE PACCTOSHUSI.
Bri0op moaxosiiero Tuma npeIoXpaHuTeIbHOr0 000PY/I0BaHUS JTOJDKEH OBbITh BBIMOJ-
HEH COTJIACHO COOTBETCTBYIOIIUM CTaHAAPTaM TUIIOB A U B.

PacyeT MUHUMAaNBHBIX PACCTOSIHUW JJIs1 AJEKTPOUYBCTBUTEIHLHOIO HNPEAOXPAHU-
TEJIBLHOTO O0OPYJOBAHUS, HCIIOJB3YIOMIETO PAJAMOAKTHBHBIC 3JEKTPOHHO-ONTHYECCKUE
MIPEIOXPAHUTEIIBHBIE YCTPOMCTBA, MPOU3BOJUTCA C YYETOM CKOPOCTH MPUOIMKCHUS
yacTeu Tena denoBeka. MUHUMaIbHOE PACCTOSIHUE S, MM, OT ONACHOM 30HBI JI0 TOYKH,
JUHUY, TUIOCKOCTH WJIM 30HBI OOHAPYKEHHS CIIETyeT PAaCCUYUTHIBATH 11O (popmyIie

S=KT+C, (3.9)

rae K — mapameTp, MOTYYSHHBIH M0 JaHHBIM CKOPOCTEH TPHUOIMKCHHS Tella YeIoBeKa
WM €T0 YacTei, MM/C;

T — oOmiast XapaKTepPUCTHKA OCTAHOBA CHCTEMBI, C;

C — OTIOJTHATENILHOE PACCTOSHUE, TTOJIYYCHHOE 110 TIEPEMEIICHUIO B HAITPaBICHUN
OTIACHOM 30HBI JI0 IPUBEACHUS B JCHCTBUE ITPEAOXPAHUTEIEHOTO 000PYI0OBAHHS, MM.

MuHuManbHOE paccTOSTHUE S OT OMACHOM 30HBI 0 TOYKH, JIMHHH, IJIOCKOCTH WU
30HBI OOHAPY>KEHUS — 9TO BpEeMs MJTN TEPEMEIICHUE, TIPOXOIAIINE OT MOMEHTA MTPUBEICHNUS
B JiciicTBUE (PYHKIIMK OOHAPYIKEHHUS 70 TMPEKPAIICHHUs] ONTACHOTO JIBWXKCHUS WJTH IO Tie-
pexojia MaluHbl B 0€3011acCHOE COCTOSTHUE, BKIIIOYAIOIIEe MUHIUMAIBHO JIBE CTAINH:

T=t+t,, (3.10)

r7ie ;| — MaKCUMaJbHOE BpeMsl MEXIy MpUBEJCHUEM B JeHcTBUE (DYHKIIMU OOHApYKe-
HUSI ¥ BBIXOJHBIM CUTHAJIOM KOMMYTAlIMOHHOTO YCTPOMCTBA, HAXOSAIIETOCS B COCTOS-
HUH «BBIKJITFOYEHOY;

t, — MaKCUMaJIbHOE BpeMsl CpadaThIBaHUS MAIIUHBI, T. €. BpeMsi, TpebyeMoe Jyist oc-
TaHOBA MAIIMHbI WM HUCKJIIOYEHHUS] PUCKOB IMOCIE MOJYYEHUsI BBIXOJHOIO CHUTHAja OT
MPEAOXPAHUTEIILHOTO 000PY/IOBAHUS. ¢, 3aBUCHUT OT Pa3IMYHBIX (PAaKTOPOB, HAPUMED:
OT TeMIIEpaTypbl, BDEMEHH NEPEKIIOUCHHS KIIAITAHOB, CTAPEHUSI 3JIEMEHTOB.

[ToTpeOuTenn MOKHBI BEIOMPATh U MIPUMEHSTH JIEKTPOUYBCTBUTEIBLHOE MPEO-
XpaHUTEIbHOE  00O0pYy/IOBaHHWE, WCIOJB3YIONIEe  PATUOAKTUBHBIC  DJIEKTPOHHO-
ONTUYECKHE MPETOXPAHUTEIbHBIE YCTPOMCTBA JJISI MAIIUHBI COTJIACHO COOTBETCTBYIO-
meMy cranaapty tuna C s 3ToM KOHKpeTHOM MammHbl. Ecnu crangapt tuna C oT-
CYTCTBYET, TO CJIEIYET BHINIOIHATH OLIEHKY pucka B cooTBeTcTBUU ¢ MCO 14121.
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B cnyuae, ecnu HanpaBiieHUe PUOIMKEHUS TTApaJUIeIbHO K 30HE OOHAPYKEHUS
(pucyHOK 3.2), TO MUHUMAJIBHOE PAcCTOSTHUE S TIOJDKHO OBITh PACCUUTAHO 1O PopMmylie
(3.9). IIpu atom K mensiercs Ha 1600 mm/c, C — Ha 1200 — 0,4 H, Ho HE MeHee 850 MM
(H — BbICcOTa 30HBI OOHAPYKEHUS HaJl 0230BOM TIOCKOCTHIO, HAIIPUMEDP HAJ TIOJIOM):

S =1600T +(1200—0,4H). (3.11)

Jl7is IpeIoXpaHUTEeTFHOTO 000PYAOBaHNS YKA3aHHOTO THIIAa BbIcOTa H 30HBI 00-
HapykeHus joikHa ObITh He Oosiee 1000 mM. Ecnu 3nauenue H Gonbiie 300 mm (dmu
6ompie 200 MM TSI HEIPOU3BOACTBEHHOTO HA3HAYEHUSI, HAIIPUMED B NMIPUCYTCTBUH JiC-
Tei), CYIIECTBYET PUCK HEMPEAHAMEPEHHOr0, HEOOHAPY>KEHHOTO JOCTYIA MOJ 30HOMN
0OHApYyKEHHUS, UTO CIEAYeT YUUTHIBATh MPU OLICHKE prcka. MUHUMalbHAs OMyCTHMAas
BBICOTA 30HBI OOHapykeHus K paccuuTbiBaeTcs 1o hopmyie

H=15(d - 50). (3.12)

H — BbIcOTa 30HBI OOHApY>KeHUs Haj 0a30BOM MIIOCKOCTHIO; S — MUHUMAJIbHOE PACCTOSHUE,
I — omacHast 30Ha; 2 — 30Ha OOHapyKeHWUsI;, 3 — HalpaBJICHUE MTPUOIKSHHUS; 4 — HETIOJIBUIKHOE
3alIITHOE OTPaKICHUE; 5 — HA4alo 30HbI OOHAPYKEHUS

Pucynox 3.2 — Ilpumep mapamienbHOro NpUOIMKEHHS K 30HEe 0OHAPYKEHHS

JI1st 3aJaHHOM BBICOTHI 30HBI OOHApY>KeHHsI [ COOTBETCTBYIOIIAs CIOCOOHOCTH 00-
HapyKeHusl d T0JKHA ObITh paccunTaHa no Gopmyre

H
d =—+50.
T (3.13)

Ecnu u3BecTHa mim 3aaHa BeICOTA 30HBI OOHApYXeHUsI H, TO MOKeT OBITH pac-
cYMTaHa MaKCHUMaJIbHasi CIOCOOHOCTh OOHAPYKEHUS, HATPUMED, MPU pacyeTe TOPU30H-
TaabHOW 4YacTu L-00pa3Hoil (OpMBI AIEKTPOUYBCTBUTEIHLHOTO MPEIOXPAHUTEIHHOTO
000pyI0BaHUs WM, €CJIM U3BECTHA WJIHM 3aj7laHa CIIOCOOHOCTh OOHAPYKEHUS, TO MUHU-
MaJibHasl BBICOTA MOXET OBITh pacCyuTaHa BIUIOTh O MAaKCHUMaJIbHOTO JIOMYCTUMOIO
3HayeHusi, paHoro 1000 mm.
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Takum 00pa3om, pacyeT MUHUMAIbHBIX PACCTOSHUN ISl 3JIEKTPOUYBCTBHUTEIIb-
HOTO TPEAOXPAHUTEIILHOTO O0OpYIOBaHUS, HCIOJB3YIOUIEIO PaJIUOAKTUBHBIE 3JIEK-
TPOHHO-OIITUYECKHUE NPEIOXPAHUTEIBHBIE YCTPOUCTBA, IIPOU3BOAUTCS C YUETOM CKOPO-
CTH NPUOJIMKEHUSI YaCTeH Tea YeIoBeKa.

3.3.3 Pacuer npeaoxXpaHuTeIbHbIX KIANAHOB

Ha npennpustuax AIIK Hamuio mmpokoe nmpumeHeHue oOopynoBaHue, pado-
Taroliee noj AaBieHreM. K HeMy OTHOCSTCS mapoBbIE M BOJOTPEHHbIE KOTIbI, Oasio-
HBbI, aBTOKJIaBbl, KOMIIPECCOPHI U Jp.

OcCHOBHasi OACHOCTh NMPHU OOCITY’)KUBAHUU TaKUX YCTAHOBOK COCTOUT B TOM, YTO
IpU HapyLIEHUH TEXHUKH OE€30MaCHOCTH, MPaBHWJI 3KCIUIyaTalldd WA HEHCIPAaBHOCTU
KOHTPOJIbHO-TIPEJOXPAHUTEIBHON apMaTypbl BO3MOXKEH B3pbIB COCYJa, IMPU KOTOPOM
NOTEHLMAJIbHAsT PHEPrHsl CXKATOM cpenbl (3a MPOMEXYTOK BPEMEHHU B pe3yibTare €€
a711abaTUYECKOIr0 PaclIupeHHsl) EPEXOAUT B KHHETUYECKYIO SHEPrHIO PA3JIeTAIOIINXCS
OCKOJIKOB paspyleHHoro oOopynoBanusi. [IpousBoaumMas mpu annabdaTHUECKOM pac-
IIMPEHUHU CKaTOM cpejibl padoTa (B k) MOKeT ObITh OlpeiesieHa o Gpopmyrie

m—1

p]'V 1_ &7

4= m—1 b ’

(3.14)

e Py, P, — abcoroTHOE JTaBIICHHE, COOTBETCTBEHHO, B COCY/IE M B OKpY»Karoltiei cpene, Ml1a;
. 3
V — HavanpHBIA 00BEM ra3a, M ;

m = ¢,/c, — MOKa3aTesb aauadarel, 1A Bosayxa m = 1,41 (31eck ¢, — ynenpHas Ten-
JIOEMKOCTh Ta3a MpH NOCTOSSHHOM AaBieHuu, Jx/(kr-K); ¢, — To e, npu NOCTOSHHOM
ooneme, [x/(kr-K)).

MomnocTs B3pbiBa (MBT)

, (3.15)

IJIC T — BpeMs JICHCTBUS B3pbIBA, C.

Hanpumep, ripu BMeCTUMOCTH cocyna 1 M’, HaXOSIIEroCs IO JAABJICHHEM ra3a
1 MlIIa, MmontHOCTH B3pbIBa MOXKET AocTurath 13,2 MBT. B3pbIB Takoil MOIIHOCTH CO-
MPOBOXKJIACTCA HE TOJBKO Pa3pyLICHUEM 3JaHUH, HO M TPABMATU3MOM C TSIKEIbIM
1 (MIM) CMEPTENIbHBIM HCX0J0M. [loaTOMy mpH 3KCIUTyaTalldd Takoe 00OpyAOBaHUE
SBJISIETCS BCErja MOTEHIMAIbHO OMAacHbIM W TpeOyeT TMOBBIIMICHHOTO BHUMAaHUS
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CO CTOPOHBI OOCTYXHUBAIOILIET0 NepcoHalla U aAMUHUCTpauuu npennpustus. Jns mpe-
MYTPEKAEHUS MPEBBIIEHUS JOMYCTUMOIO JABJICHHS KOTJIbl OCHAIAIOTCS MAaHOMETpA-
MU U TIPEIOXPAHUTEITLHBIMU KJIallaHAMU.

[IpomycknHasi cioco6HOCTh (G, KI/4) MpeAoXpaHUTEIBHOTO KIalaHa, yCTaHOB-
JIEHHOTO Ha IapoBOM KOTJIE C pabOyuM JaBJIEHHEM HACBILIEHHOrO Iapa B Mpefesiax
0,7-12 MlIla, paccuuthiBaeTcs o Gpopmyiie

G =0,5aF(10p, +1), (3.16)

rae o — 6e3pazMepHbIit K03 UITMEHT pacxoa mapa yepes KianaH, IpUHUMaeMbli paB-
HbIM 0,9 BEeTMUMHBI, YCTAHOBJIEHHOHN 3aBOJIOM-M3TOTOBHUTENIEM KiarnaHa (B MepBOM IpH-
OJIM>KEHUU MOKHO NpuHUMATh o = 0,6);

F — II1011a1b POXOLHOTO CEYCHUS KIAMaHa B IPOTOYHOM JaCTH, MM,

_nd’

4 b

F (3.17)

P — makcuMasnbHOE N30BITOYHOE aBJICHUE Tiepe KiamnanoMm, Mlla.

Yucno kinamnaHoB, TpeOyeMoe st o0ecredeHns YaCOBOM MPOU3BOIUTEILHOCTH
KOTJIA:

Gk
GH.H.

n= ; (3.18)

B3pbiBbl IIpu paboTe KOMIPECCOPOB MOTYT MPOUCXOAUTH BCIIEICTBHE MPEBHIIIIE-
HUS JIaBJICHUS C)KAaTOTO BO3JyXa, a TAaKXKe M3-3a IMOBBIIMICHUS €ro TeMIEepaTyphl MpU
cxatun. [Ipu cxxatum Temreparypa Bo3ayxa 3HAYUTEIBHO PACTET U MOXKET OBITH OIpe-
neneHa mo gopmyse

L=l 5], (3.19)

rae T, Ty — abcontoTHas TemmepaTypa Bo3ayxa Jio cxatus, K;

P,, P, — abcoaroTHOE TaBJIEHHE ra3a nociie 1 1o cxkartus, Mlla;

M — TOKAa3aTeNH MOJIUTPOIIbI, BEJIMYMHA KOTOPOW H3MEHseTca B npenenax 1-1.4
(noaumpona — Kpusas Ha MePMOOUHAMUUECKUX OUASPAMMAX, U300PANCAIOWAST NOTIUN-
PONHBLU npoyecc).

Kpome Toro, Ha npenmpustusix AIIK mupoko npuMeHstoTCs OasioHBI, MpeaHa-
3HAYEHHBIE JJIsI XPAHECHUs], IEPEBO3KU U HCIOJIb30BAHUS CKAThIX (30T, KUCIOPOJ, Ce-
POBOJIOPOJT), CKMIKEHHBIX (aMMHUAK, CEPHUCTBIN aHTUAPHI, (PEOHBI) U PACTBOPUMBIX
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(auetmiien) ra3oB noj AasieHueM 10 15 Mlla. IIpu 3anoHEHUH CKMKEHHBIM Ta3oM
Bcero oobema OallyioHa JTaBJICHHUE B HEM IPH MOBBIIICHUN TEMIIEPATYPhI OMPEASIASTCS
o ¢popmyiie

P==-(t,-1), (3.20)

a
rjae o — K03 OUIIMEHT TeIJIOBOr0 00BEMHOTO PACIIUPEHUS;

B — ko3 PuIEeHT 00BEMHOTO CHKATHS;
f,, | — KOHEUHas U HavyaJbHas Temneparypa 6amiona, °C.

3.3.4 PacyeTr TeOpeTHYECKOI0 OCTAHOBOYHOIO IIYTH CEIbCKOX03AHCTBEHHOI0
arperara

D} hHEeKTUBHOCTh TOPMOXKEHUS MOOWJIBHBIX - MAIIMH OIICHUBAIOT 10 BEIMYHHE
TOPMO3HOTO ITyTH, KOTOPBIN MPOWIET MalliHa C MOMEHTa OOHAPY>KEHUS MPETITCTBUS
710 MOMEHTA €€ OCTAaHOBKH.

be3omacHOCTh IKCILUTyaTallii TPAKTOPHBIX CPENICTB BO MHOTOM 3aBUCHUT OT 3(dek-
TUBHOCTH TOPMO3HBIX CHCTeM. llojlHOe Bpemsi ¢ aBapuiHOW OCTAHOBKH JBMKYILETOCS
TPAHCIIOPTHOT'O CPEACTBA MOYKHO PA3JIOKUTh HA OTICIILHBIC COCTABJISIOIIE:

[=t +1,+1,, (3.21)

TJIe ¢; — BpEMs PeaKiuy BOJUTENS (C MOMEHTa OOHAPYKEHUS TIPETIATCTBHS 10 Hadaia BO3-
JICCTBHUS Ha TeAalb TOPMO3a) — 3aBUCHUT OT WHAUBHIYaIbHBIX OCOOEHHOCTEH BOIUTENS U
HaxouTcs B npeaenax ot 0,2 1o 1,5 ¢ (B pacuetax o0buHO npuHuUMarort ¢ = 0,8 ¢);

t, — BpeMs cpadaThIBaHUS TOPMO30B — 3aBUCHUT OT KOHCTPYKIIMH TIPUBOAA (I TOP-
MO30B ¢ ruApaBindyeckum npuBogom — 0,2 ¢, wMexanmueckum — 0,3,
¢ nHeBMaTuueckum — 0,6—0,7 ¢, 1715 aBTonoe3aa ¢ MHEBMOIPUBOJIOM — 10 2 C);

3 — BpeMsi OT Havajia TOPMOIKEHHUS JI0 TTOJTHOM OCTAaHOBKH TPAHCIIOPTHOTO CPEJICTBA
(o6brynO #3 = 0,2—1,0 ).

MunuManbHOE BpeMsi TOPMOXKEHHUS {3 PACCUUTHIBAIOT 10 PopMyJie

Vo
= R
126¢

(3.22)

r7ie Vo — CKOPOCTh B MOMEHT Hadajia TOPMOKEHUS, KM/4;
¢ — K03 (OULMEHT CLETUICHUS IIUH C MOBEPXHOCTHIO Aoporu (Tadbnuusl 3.2 u 3.3).
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Tabnuma 3.2 — KoaphuiueHTs! ¢ CHerieHus: TPAaKTOPOB B 3aBUCUMOCTH OT TUTIA TTyTH

KoaddunuenT cuensuenus @
Tun myrH JVIA TPAKTOPOB TYCEHUYHBIX TPAKTOPOB
Ha ITHEBMATHYECKUX IIIMHAX

Acdanbt 0,7 —

['pyHTOBAs Ccyxas nopora 0,6—0,8 0,9-1,1
Ilenuna, nioTHas 3aJI€XKb 0,7-0,9 1,0-1,2
3aJie’xb IBYX-TPEXJICTHSIS, CKOIICHHBIN JTyT 0,6—0,8 0,9-1,1
CrepHs 0,6—0,8 0,8—1,0
Bcnaxannoe moie 0,5-0,7 0,6—0,8
ITose, MOATOTOBIIEHHOE IO IIOCEB 0,4-0,6 0,6-0,7
BonotHo-TopdsiHas nenuna — 0,4—0,6
YkaTaHHasi CHe)XHasl JOpora 0,3-0,4 0,5-0,7

Ta6mura 3.3 — KoadduimeHTs! crieryieHys ¢ IrMH aBTOMOOMIIEH € TIOBEPXHOCTHIO JTOPOTH

Tun mytu KoaddummenT cueruenus ¢
AcdanbTupoBaHHOE 110CCEe 0,60—-0,75
I'paBuiiHo-11e6eHo4Hast Jjopora 0,50-0,65
bynbpkHasg mocroBas 0,40-0,50
Cyxas rpyHTOBas jopora 0,50-0,70
I'pyHTOBas HOpora nocie oK 0,35-0,50
Ilecok 0,65—0,75
CHexHas ykaTaHHas Jjopora 0,30-0,35

O PeKTUBHOCTh TOPMOKEHUS TPAHCIIOPTHOTO CPEJICTBA OIICHUBAIOT IO BEIIMYMHE
OCTAHOBOYHOTO ITyTH [y C MOMEHTa OOHAPYKESHUS TIPETIITCTBHSI IO MOMEHTA OCTAHOBKHU:

2 2

t,. Vv Ky v v Kv
L =(t +t. +22). 0 4 20 _(p 4 40 ). 0o ~ 70
o=th 2) 36 2540 4+t 254(p) 36 254¢° (3.23)

riae K, — Koo QUIUEHT 9KCILUTyaTallMOHHBIX YCIOBUI TOPMOKCHHUS, YYUTHIBAIOIMN Ha-
pYILIEHHE PETrYIMPOBOK TOPMO30B, UX 3arps3HEHUE (JJ1s JIErKOBbIX aBTomMoOumnei — 1,2;
JIJIS1 TPY30BBIX U aBTOOycoB — 1,4—1,6).

Jliist TpakTopa WM aBTOMOOWJISI C MPUIENIOM, HE MMEIOIIMM TOPMO30B, OCTaHO-
BOYHBIN ITYTh ONPEIEISIETCS CIETYIOIIMM 00pa3oM:

Kvi(G +G
Zon:(t1+t2+ % )'VO +— 0( - n)
252¢° 3,6 2540¢G, ’

(3.24)

rae G, — macca aBToMoOUIIs (TpakTopa), KT;
G — Macca npuuena, Kr.
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Pacuem xpumuueckoui ckopocmu na nosopome
Kputnueckas ckopocTts Vg, IpH KOTOPOH BO3MOKHO ONPOKHUBIBAHKE HA IIOBOPOTE:

gBR

Vo =36, (3.25)

2
rae g = 9,81 m/c”— yckopeHue cBOOOIHOTO MaiCHUS;
R — paguyc noBopora, m;
B — mmpuHa KoJeu TPaHCIIOPTHOTO CPEICTBA, M;
hy — BBICOTA PACIIOJIOKEHUS IIEHTPA MACC MAIITMHBI HAJT IOBEPXHOCTHIO JIOPOTHU, M.

3.3.5 Pacuer u Mepbl MO0 CHUKEHHI0O BHIOPOCOB 3arpsi3HAONIUX BelEeCTB
’KMBOTHOBOJICTBA B OKPY’KAIOIILYIO Cpeay

BbIOpOCHI 3arpsi3HAIONIMX BEIIECTB OT PA3NIMYHBIX TEXHOJIOTHYECKUX OMEpaLHid,
TEXHOJIOTHYECKOTO Ipoliecca COAepKaHus, BbIPAIIMBAHMS, OTKOPMa U BOCIIPOU3BOJICT-
Ba CEJIbCKOXO3SIICTBEHHBIX >KMBOTHBIX, ITYIIHBIX 3BEPEH W JOMAIIHEW NTULBI pACCUU-
THIBAIOTCSI KaK CyMMa BbIOPOCOB OT Ka)kJI0TO MCTOYHHKA BblaeieHuil. Pacuer xonnye-
CTBa BBIOPOCOB 3arps3HSIONIMX BEIIECTB U3 Pa3JIMYHBIX HCTOYHUKOB BBIJICICHUS
OCYUIECTBJISIIOT HA OCHOBaHUMU:

- (haKTUYECKUX XapAKTEPUCTHK MPUMEHSIEMBIX TEXHOJIOTHI COAEp>KaHus, BbIpa-
IIMBaHUs, OTKOPMa 1 BOCIIPOM3BO/ICTBA;

- XapaKTEPUCTHK UCIOJIB3YEMBIX IPOIIECCOB YOOPKH, XPAaHEHUSI U MCIIOJIb30BaHUS
HaBO34;

- IapaMeTpoB pabOThI TEXHOJIOTHUYECKOT0 000PYA0BAHNUS;

- MApaMEeTPOB UCIOIIB3YEMbIX METOJJOB BHECEHHUS HaBO3a B TIOYBY;

- TEXHOJIOTUYECKMX HOPMATHBOB BBHIOPOCA 3arpsI3HAIONIMX BEUIECTB B aTMOchep-
HBII BO3JYyX ISl KQXJAOro BUAA (TEXHOJOTUYECKOW TPYIIIbI) CETbCKOXO035UCTBEHHBIX
YKABOTHBIX, IYIIHBIX 3BEPEU U TOMAIIHEN IITULBI.

3HaueHUs MAPaMETPOB, BXOIAIIUX B GOPMYJIbl pacueTa, IPUHUMAIOTCS B COOT-
BETCTBUU C yTBEP’KICHHBIMU B YCTAHOBJIECHHOM IOPSJKE pErjaMeHTaMH IPOU3BOA-
cTBa paboT.

Pacyer BBIOPOCOB 3arpsi3HAIONIMX BEUIECTB OT KaXA0r0O i-TOTO BHUJA (TEXHOJIOTH-
YECKOUW TPYNIIbl) CENbCKOXO03UCTBEHHOIO KUBOTHOI'O, MYIIHOTO 3BEPS, NTUIBI MPOU3-
BOJAMUTCS JUIsl €IMHUIBI U3MEPEHUSI «TOHHA B roJ». BajioBble BHIOPOCH! 3arps3HAIOMINX
BELIECTB PACCUUTHIBAIOTCS KaK CyMMa BBIOPOCOB OT BCEX BUJOB (TEXHOJIOTUYECKUX
I'PYIIl) CEIbCKOXO035MCTBEHHBIX KUBOTHBIX, IIYLIIHBIX 3BEPEH, TOMAIIHEN MTULBI, HAXO-
JSIIAXCS Ha y4eTe JaHHOTO )KMBOTHOBOJIUECKOTO KOMILIEKCa, 3Bepodepmsl, nTuiiedad-
puku. /lanee B TEXHUYECKOM KOJIEKCE MPHU pacyeTe BAJIOBBIX BHIOPOCOB MCHOJIB3YETCS
Pa3MEpPHOCTh «TOHH B TOJ», U JJIsl pacuyera BHIOPOCOB 32 paccCMaTpPUBAEMBbIN MEPHUO] B
(bopMyJibl HEOOXOAMMO TOJCTABIISATH 3HAUEHUS TApaMETPOB 32 JaHHBIN EPUO/I.
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MakcuManbHBIA BBIOPOC KAKIOTO 3arpsI3HSIONIETO BEIISCTBA PACCUMTHIBACTCS
KaK CpeJHee 3HaueHHEe BhIOpOCa 3arps3HSIONICTO BEIIeCTBA NCXOS U3 3HAUYCHHS BaJIO-
BOI'0 BBIOpOCA M MPOAOJDKHUTEIBHOCTH TEXHOJOrH4Yeckoro mporecca. Ilpu atom s
pacuera MaKCHMMaJbHOTO BBIOpOCAa aMMHaKa M METaHa OT CEIIbCKOXO3SMCTBEHHBIX JKH-
BOTHBIX HCITOJIB3YIOTCSl IIPOIIECCHl MX CTOMJIIOBOIO COJCpP)KaHHMS W HE YYUTHIBAIOTCS
TIPOIIECCHI BBIMTaca W MACTOMIIHOTO CoJep kaHus (TO €CTh JUIsl pacdeTa MaKCUMaIbHOTO
BBEIOpOCAa aMMHaKa U METaHa OT CEIbCKOXO3SHCTBEHHBIX KHBOTHBIX HCIIOJIb3yeTCS Ba-
JIOBOM BBIOPOC, PACCUYMTAHHBIA MCXOMA M3 (DAKTUYCCKOTO BPEMEHHU HMX COJCpIKAHUSI B
MIOMEIIICHUN ).

BanoBoii BBIOpOC j-TOTO BeIIECTBA HAa PAa3IMUHBIX 3Talax TEXHOJOTHYECKOTO
mporiecca CoAepKaHus, BhIpAIIMBAHUSA, OTKOPMa M BOCIIPOU3BOJICTBA CEBCKOXO03SHCT-
BCHHBIX )KUBOTHBIX, MYIIHBIX 3Bepei, JoMamnHeil ntuusl M | /o, (KI1./TOA s MUK-

POOPraHM3MOB), PACCUUTHIBAETCA 11O (hopMyIIe
M7 =2>G) (3.26)

rae [ — BUJ (TEXHOJOTHYECKas IPYIIa) CENbCKOX03IMCTBEHHOTO )KUBOTHOTO;

G, — BaJIOBOM BHIOPOC j-TOTO BEIIECTBA OT i-TOTO BUJA (TEXHOJIOTHIECKOM IPYIIIIBI)

CEJILCKOXO3SIUCTBEHHOTO JKMBOTHOTO, T/TOJ (KJI./TOJ i1 MUKPOOPTaHU3MOB), OMpeje-
JSeMBIA JJI1 aMMHaKa, METaHa, 3aKHMCH a30Ta, CEPOBOJIOPOJa, METHIAMHHA, (eHoIa,
METaHOJIa, MPONMUOHAIBICTHAA, TEKCAHOBOM KHCIIOTHI, TUMETHICYIbduma, >TUIhOp-
MHaTa, MBLJIA MEXOBOH, MUKPOOPTaHU3MOB.

MakcuMallbHBIM BBIOPOC j-TOTO BEIIECTBAa Ha PA3UYHBIX ATalax TEXHOJOrHYe-
CKOTO IIpoLecca COAEpkKaHUs, BbIpalluBaHusl, OTKOpMa U BOCIIPOU3BOJICTBA CEIbCKOXO-
3SIICTBEHHBIX KUBOTHBIX, IYIIHBIX 3BEpEH, JOMalIHel NTuiel M, I/c (KI./C ISl MUK-
pPOOPraHu3MOB), PACCUUTBIBAETCS 1O (hopMyIIe

C10°-M7 38,05-M°
77 3600-1 1200

(3.27)

rae 10°/3600 — xo>(bduimenT nepecyera u3 /4 B I/ IpH pacyeTe BHIOPOCOB aMMHUAKa 1
MeTaHa OT CEeJIbCKOXO3SIMCTBCHHBIX KUBOTHBIX ITPH CTOMIIOBOM COZCPKaHHH;

T — IIPOJIOJKUTEILHOCTh TEXHOJOTHISCKOTO TIPOIecca IPH pacdyeTe BHIOPOCOB aM-
MHaKa ¥ METaHa OT CEJIbCKOXO3AHWCTBEHHBIX YXUBOTHBIX IPU MX CTOMJIOBOM COCpIKa-
HHH, 9/TO;

M} — BanoBoii BEIOPOC aMMHUaKa WM METaHa MPH CTOMIOBOM COJCPKAHUH CEllb-

CKOXO35IMCTBEHHBIX JKUBOTHBIX, T/TOJI;

38,05 — ko3 puuueHT nepecyeTa U3 T/TOA B I/C MPU pacyeTe BHIOPOCOB OT CElb-
CKOXO3SMCTBEHHBIX >KMBOTHBIX IPHU IMPOILIECCaX BbIIaca M MACTOUIIHOIO COAEpKaHMUs,
OT IIYIIHBIX 3BEPEU U IOMAIIIHEN IITULBI;
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te o .
Mj — BaJIOBOHU BBI6POC J-TOro B€IICCTBA HA PA3JIMYHBIX 9TAlldX TCXHOJOTHUYCCKO-
o mmpomecca CoaACpKaHus, BbIpallliBaHUsA, OTKOPpMaAa U BOCIIPOMU3BOJACTBA CEJILCKOXO03SIM-
CTBEHHBIX KUBOTHBIX, IYIIHBIX 3BEPEH, JOMAIIIHEH MTHUIIBI, T/TO/I.

BanoBoit BEIOpOC aMMHaka Ha pa3IUYHBIX dTalax TEXHOJOTMYECKOro Ipoliecca
COJIEpKaHMsl, BBIPAIIMBAaHKs, OTKOPMa U BOCIIPOM3BOJCTBA I-TOr0 BUAA (TEXHOJOTHYE-
CKOU TPYIIIbI) CEIIbCKOXO3IUCTBEHHOIO UBOTHOTO (KpOME CBHHEN), MYIIHOTO 3BEPS,

1
JOMAIITHEN MITULIBI GNH3 , T/TOJ1, pacCUUTHIBAaETCA 1O GopMyIie

Gpr, =107 (K, +0,7-K ; +0,4-K )
1 2 3

i b i (3.28)
XD (qnm, + i, +Nm, e, K™,

rie K Ni s K N K ni — KOJIMYECTBO CEIbCKOXO3SMCTBEHHBIX JKMBOTHBIX (KPOME CBUHEH),

3BEpeil COOTBETCTBYIOIEH rpajgaluu (BO3pacTa), y4yacTBYIOUIMX B JAHHOM TE€XHOJIOTHYe-

CKOM IIpo1iecce, rojl. ['pagaiuu celbCKOX03sIMCTBEHHBIX KUBOTHBIX (KpOME CBUHEH), 3Be-
o i i i

peit N,, N, N, onpenensrorcss no tabmmue 3.4.

ia
4 Ny, — ynenbHOE BbIIEICHUE aMMHUaKa OT i~TOr0 BHIA (TEXHOJOTHYECKOM TPYIIIIBI)

CEJIbCKOXO03SUCTBEHHOTO KUBOTHOTO (KPOME CBHHEH ), ITYIITHOTO 3BEps MPHU IIpoIeccax uX
COJICp’KaHUs, BBIpAIIMBAHUS M OTKOpMa B TEUEHWE Toja, Kr/(roa-Toj.), OmpenesieMoe
B 3aBHCHMOCTH OT HAJIMYUS IaHHBIX O CUCTEME MX CoJiepkaHus 1o Tadbymiam 3.4 u 3.6;

ib . o
4 Nu, — YIEIbHOE BBIIEIEHUE OT i-TOr0 BUAA (TEXHOJIOTMYECKOW T'PYIIIbBI) CENb-

CKOXO3STUCTBEHHOT'O KUBOTHOTO (KpOME€ CBHHEH), MYNTHOTO 3BEps IMPH IMPOIEccax UX
COJIEp’)KaHMs B 3aroHe, HA BBICYJIBHO-KOPMOBOM IIIOMIAJKE B TEUEHUE TOJIa,
Kr/(roa-roi.), onpeaenseMoe o tabuauie 3.5;

ic
4Ny, — ynenbHOe BBIIEICHUE OT [-TOrO BHA (TEXHOJOTHYECKOM TPYIIIBI) CENlb-

CKOXO3SMCTBEHHOT'0 JKMBOTHOTO (KpOME CBHMHEH), IYITHOIO 3Beps IIPH IIpolieccax HUX
coJiepKaHUs Ha IMacTOWIIe, BhIIAace B TEUCHHUE Toja, KI/(TOMTOJL.), ONpeneseMoe 1o
Tabauie 3.5;

mn
4N, — ynenpbHOE BBIICIICHHE aMMHaKa IMpH IMpoliecce yOOpKH, XpaHSHUS U UC-
M0JIb30BaHUS HaBO3a B T€UEHHUE ToJ1a, KI/(To/1-ToJI.), onpeaesemMoe no tadauie 3.5;

Kml’l

cax yOOpKH, XpaHCHHS M BHECEHHUS HaB0O3a B MTOYBY PACCUNTHIBACTCS KaK MPOU3BEACHHEC
ko3 duirieHTa XpaHeHus: HaBo3a 1o Tadnuie 3.8 u ko3 duieHTa BHECEHUS HaBO3a
B MTOYBY — 110 Ta0uIle 3.7, Mpu OTCYTCTBUU JAHHBIX MTPUHUMAaETCs paBHbIM 0,24,

— KO3 PUIIMEHT CHMXKEHUS YJEIbHBIX BBIJCICHUM aMMHUaKa Mpu MpoLec-

BanoBoii BEIOpOC aMMHuaka Ha pa3IUYHBIX dTalax TEXHOJOTHYECKOro Ipoliecca
COJIEpKaHMsl, BBIPAIIMBAaHKs, OTKOPMa U BOCIIPOU3BOJCTBA I-TOr0 BUAA (TEXHOJOTHYE-

CKOii TPYIIIBI) CBUHEH, JoMalHed nTuibl Gy, , T/TOMI, pACCUUTHIBACTCS 1O HOpMyIie
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i 103 Nlia N1ib Nlmn mn N2ia N2ib
Gyy, =10 [KN{(QNH3 +4qnm, Tayu, K )+KN§‘(QNH3 TqNH, T

N3ia N3ib N3mn (329)

N2mn mn mn
+qng, K )+KN§(‘]NH3 +ang, Yavi, KT
rne K., K., K y; — KOJIMYECTBO CBUHEH, NITHIIBI COOTBETCTBYIOIIEH rpajamiy (Bo3-
pacTa), y4acTBYIOIIUX B JaHHOM TEXHOJIOTMYECKOM IIpolecce, ToJ. I'pagaluy CBUHEM,
A )
nrunsl N, N, , N5 onpenensrores mo tadnuue 3.4;

Njia . y
4 Ny, — yOETbHOE BBIJIEIEHUE aMMHUaKa OT I-TOT0 BUJA (TEXHOJIOTUYECKOM IPYIIIIbI)

CBUHEMN, TOMAINHEH NTHUIBI IS TPaJalMy KMBOTHBIX [V, IIpu mpoueccax Ux comepika-

HUSI, BEIpAIIMBAHUS U OTKOpMa B T€UEHHUE roja, Kr/(roj1-To.), onpeaeisieMoe B 3aBUCH-
MOCTH OT HaJIM4Ms JAHHBIX O CUCTEME UX COJIepKaHu 1Mo Tadaunam 3.5 u 3.6;

Njib ) o o

9Ny, — yIeabHOe BBIJEICHUE OT i-TOTO BUJA (TEXHOJIOTHYECKOM TPYTIIbl) CBUHEH,

JOMaITHEH NMTULBI IS TPaJIaliii )KHBOTHBIX N ; TIpH Mpolieccax uX coJepKaHus B 3a-

TOHE, Ha BHITYJbHO-KOPMOBOM TUIOIIAJIKE B TEUCHUE T0J1a, KI/(TOX'TO.), OIpeIesIsieMoe
1o Tabsmie 3.5;

v
qyy — YIeTbHOE BBIICICHHE aMMHaKa MpH MpoIecce YOOPKH, XpaHEHHS M HC-

TI0JIb30BaHMsl HABO3a JUIS IPajalliy KUBOTHEIX 1V, B TedeHue ropaa, Kr/(roa-Toi.), om-
penensiemoe 1o tadnuie 3.5;

K™ K03(D(PUITMEHT CHIDKEHUS YIACNBHBIX BBIJCICHUN aMMUaka TIIPpH Mpolieccax
yOOpKH, XpaHEHHs] M BHECEHHUS] HABO3a B ITOYBY IS CBUHEH PACCUUTHIBACTCS KaK MPOMU3BE-
nenre kodduieHTa XxpaHeHus: Haposa (Tadnmia 3.7) u kodQuieHTa BHECEHHs HABO3a B
noyBy (Tabsuia 3.6), ipyu OTCYTCTBUU JAHHBIX MTpUHUMaeTCs paBHbIM 0,24, 11 ToMarHen
NTULIBI OTIPEJIEIISIETCS IO TabauIIe 3.6, Tpu OTCYTCTBUM TAaHHBIX PUHUMaETCs paBHbM 0,3.

B ciydae MHOXKECTBEHHOCTH MPOIIECCOB COJIEPKAHKS, BhIpAIIMBAHUS, OTKOpMA U

BOCIIPOU3BOJICTBA CEIBCKOXO3SIMCTBEHHOTO >KWBOTHOTO, IMYIIHOTO 3BEps, JOMalTHEen
ia ib ic mn mn >

OTULbLL KOOGDUUMERTBL INE, , INH, » Dnn, » INH; » K TPUMEHSIOTCS AJIs KaXI0# rpa-
JAlMH KUBOTHBIX, 3Bepei, ntuusl N, , N5, Nj .

BajioBoif BRIOpOC MeTaHa Ha Pa3JIMYHBIX dTarmax TEXHOJOTHYECKOro IMpolecca
COJIep>KaHMsl, BhIpAIIMBaHMs, OTKOPMa U BOCIIPOU3BOJCTBA i-TOT0 BUAA (TEXHOJOTHYE-
CKOM TPYTIIbI) CEIBCKOXO03IMCTBEHHOTO JKMBOTHOTO, MYIITHOTO 3BEPSl, JOMAITHEH MTUIIBI

Gé‘H4 , T/TO/, pacCYMTHIBAETCSA 110 (OpMyJIe
Gém =107 (KN{ + 0,7KN£ + 0,4KN£. ) (qgm + qé;&) , (3.30)

rne K v Ky, K i — KOJIMYECTBO )KUBOTHBIX, 3BEPEH, NTHIIEI COOTBETCTBYIOIIETO BO3-
pacra, y4acTBYIOIIMX B JAQHHOM TEXHOJIOTHYECKOM IIPOLECcce, TOJ1. I'pajaiuy KUBOTHBIX,
3Bepeit, mrunpl N, , N, , N; onpenensrorcs o tadmuue 3.1;



29

li
4cy, — ynenbHOE BBIJICICHHE METaHa HETTOCPEICTBEHHO OT i-TOTO BHJIA (TEXHOJIOTH-
YECKOU TPYIIIbI) CETLCKOXO3IUCTBEHHOTO KHUBOTHOTO, ITYIITHOTO 3BEPs, TOMAITHEN MTHIIBI
IIPU MIPOLECCAX BHYTPEHHEN (pepMeHTaluu B T€YEHUE rojia, Kr/(Toa-Tol.), OonpeaeisieMoe
1o Tabsmre 3.9;
2i
4cy, — ynenpbHOE BBIJIEJICHUE METaHa HEMOCPEICTBEHHO OT i-TOr0 BHAA (TEXHOJIO-

TUYECKOW TPYMIbI) CEIbCKOXO3IMCTBEHHOIO >XKMBOTHOTO, IYHIHOTO 3BEps, JTOMAIIHEH
NITUIBI TIPU TIpolieccax YOOPKH, XpaHEHUS W UCIOJIb30BaHUSI HAaBO3a B TCUCHUE PACUECT-
HOTO TIepHOJIa BpEMEHHU, B TEUCHHUE T'0j1a, KI/(TOI'TOJI.), onpeeseMoe 1mo tadaure 3.9.

B CJIyd4ac MHOKXCCTBCHHOCTH ITPOLCCCOB COJCPIKAHMA, BbIpAILIMBAHUA, OTKOPMaA U
BOCIIPOMU3BOJACTBA CEIbCKOXO3SIMCTBEHHOI'O KHMBOTHOT 0, IIYHOIHOI'O  3BCpPA, I[OMaHIHeﬁ

1i 2i o
IITUIBI KOB(l)(l)I/IL[I/IeHTBI qdcH 4 q cH, TPHMCHAIOTCA IJIA KaXKIO0U I'padalllii KHMBOTHBIX,

3BEpEM, NITULIBI Nf, N,, N;.

BayioBoif BRIOpOC 3aKHCH a30Ta Ha Pa3IMYHBIX dTanax TEXHOJOTHYECKOTO Ipo-
1ecca cojiep>KaHusl, BbIpallliBaHusl, OTKOPMa U BOCIPOU3BOJCTBA i-TOTO BUAA (TEXHO-
JIOTUYECKOMN IPYIIBI) CEIbCKOXO03IUCTBEHHOTO JKUBOTHOTO, ITYIITHOTO 3BEPS, TOMAIIIHEH

1
TITHUIBI GNZO , T/TOJI, pacCUUTHIBAETCS MO (HopMyJie

Gyo=10°(K, +0K , +04K )R -M'-S. -q), (3.31)

w ]\[205

rae K NI s K N K yi — KOJIMYECTBO JKMBOTHBIX, 3BEPEH, ITHUIILI COOTBETCTBYIOLIErO BO3-

pacrta, y4acTBYIOIIMX B JIAHHOM TEXHOJOTMYECKOM TIpoliecce, rofl. ['paiaiuu *KUBOTHBIX,
. i i i
3BEpEH, MTULIBI N 1, N, NG ompeaesstoTcs no tadaune 3.4;

R" _ ynrencustocts BBIJICJICHUS a30Ta, Kr/(T-CyT) (KUjiorpaMM a30Ta Ha TOHHY
MacChl CEJIbCKOXO35MCTBEHHBIX JKMBOTHBIX, MYITHOTO 3BEpS, JOMAIIIHEH NTHUIBI B CY-
TKH), onpenaenseMas rno tadmauue 3.10;

M" _ tunosas macca i-toro Buna (TEXHOJIOTMYECKOW TPYIIIbI) CEIbCKOX03IHCTBEHHO-
'O )KUBOTHOT'O, ITYIIIHOTO 3BEPsl, TOMAIITHEH NTHIIBI, KT, onpeaessemast 1o tadmmure 3.10;

i .
S w-— AOJII CYMMApPHOI'O IoJ0BOIr0 BBIACIICHHUA a30Ta Ha OAHY I'OJIOBY I-TOI'O BHIA

(TEXHOJIOTHYCCKON TPYIIIBI) CEIbCKOXO3IMCTBEHHOTO JKMBOTHOIO, IYIIHOTO 3BEps, J0-
MalrHel NTUIBI B 3aBUCHMOCTH OT CUCTEM YOOPKH, XpaHCHHs U MCIIOJb30BaHUS HABO3a,
coryacHo Taosume 3.11;

w
dy,0 —yIelnbHOE BBIJICTICHUE 3aKMCH a30Ta B paMKaxX W-TOW CUCTEMbI YOOPKH, XpaHe-

HUS U UCIIOJIb30BAaHUs HABO3a OT i-TOT0 BUJA (TEXHOJIOTMYECKOM TPYIIbI) CEIbCKOXO03S-
CTBEHHOT'0 YKUBOTHOT'O, JIOMAIITHEH MITUITBI KI/KT, OIpeaessemMoe 1mo tadmmie 3.12.
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B cinyyae MHOKECTBEHHOCTH IPOLIECCOB COJEP/KaHUs, BhIPALIUBAHUS, OTKOPMA U
BOCIPOU3BOJCTBA CEIbCKOXO3IMCTBEHHOTO WBOTHOIO, ITYIIHOIO 3BEps, IOMAllHEH
ITUIBI KOA(DPHUITHEHTHI R’ , M i, S fv, qxzo NPUMEHSIIOTCS JJIsl KQKJIOW Tpajjalliu >KU-
BotHsbIX, ransr Ny, N, | Ny

BanoBoii BBIOpoC cepoBofOopoaa, METUIaMUHA, (DEHOJIa, METaHOJIA, TIPOIMUOHAIb-
JIeTU/1a, TEKCAaHOBOW KHCIOTHI, AUMETWICYIbGuaa, 3TuiadopMuara, MbUIM MEXOBOW,
MUKpPOOPraHM3MOB Ha PA3JIMYHBIX 3Talax TEXHOJOTMYECKOIO IpoIecca COIEpkKaHUs,
BBIPALIMBAHUSA, OTKOPMA U BOCIIPOM3BOJCTBA i-TOT0 BHJA (TEXHOJOIMYECKOM I'DYIIIIbI)
CEBCKOXO35IMCTBEHHOTO KMBOTHOT'O, IMYIIHOTO 3BEPSI, JTOMAIIHEH NTUIBI G; , T/TON,
paccuuThiBaeTcs no hopmyse

G =10"-q} (K +0,7K,, +04K ) (3.32)

i
rae 4 ; — ynenbHOE BBIIEICHHUE j-TOTO BEIIECTBA HEMOCPEACTBEHHO OT i-TOTO BHIA (TEXHO-

JIOTUYECKOM TPYTITBI) CEITLCKOXO3SIMCTBEHHOTO JKUBOTHOTO, ITYIITHOTO 3BEpSI, JOMAIITHEH MTH-
IT6I TIPY TIpOIIECCaX COACPIKaHMs, BRIPAIIMBAHMS, OTKOPMa M BOCITPOM3BO/ICTBA B TCUCHHUE TO-
na, T/(roJTo.), onpeaensiemoe o Tadmiam 3.5-3.7;

K N K Ni K v — KOJIMYECTBO JKMBOTHBIX, 3BEPEH, MTULIBI COOTBETCTBYIOMIENO BO3-
pacTa, y4acTBYIOIIMX B JIAHHOM TEXHOJOTHYECKOM ITpoliecce, rojl. I'pagaiuu »KUBOTHBIX,

g AR
sgepeit, mruiel NV, , N5, N5 onpenenstorces no tabmue 3.4.

Metoabl pacyera BbIOPOCOB NPH MPOLECCAX CAHMTAPHOI 00padloTKM MecCT
coJlep KaHusl JOMAaNIHel MTHLbI

[lo 3aBepiieHNN 1TUKIIA CONIEP>KAHUS, BRIPAIIMBAHUS, OTKOPMa, BOCIIPOM3BOCTBA U
y0o0si TOMaIllHe NTHUIIBI TPOU3BOIUTCS CaHAIMS MTyCTOT0 MTUYHKKA, €r0 MOJITOTOBKA K 3a-
ceJieHnIo HOBoM maptun. CaHalys MPOU3BOJUTCS COTJIACHO TEXHOJIOTUHU (OOBIYHO B TEUe-
uue 20 aHelt) u mpeacTaBisieT co0o0il mpoliecchl, onucanHblie B Tabmwuie 3.13, mpu KOTOphIX
B 3aBUCHUMOCTH OT MPOBOJMMOM OIEPAIUU BBIJCISIOTCS COOTBETCTBYIOIIUE 3arpsi3HSIO-
ue BeriecTBa. BrIOpOCH! 3arps3HAIONIMX BEUIECTB, MOCTYMAONUX B aTMOC(HEPHBIN BO3-
JyX B MPOILIECCE CAHUTAPHON 00pabOTKM MECT COACPIKAHUS TIOMAIITHEN TMTHIIBI, OTHOCATCS
K 3aJIMIOBBIM BBIOpOCAM 3arpsi3HSIONINX BEIIECTB B ATMOC(EPHBINA BO3IYX.

BasnoBoit BbIOpOC MbLIM HEOpraHUYECKoM, coziepskameit menee 70 % nByokucu
KPEMHHS, IIPU BOPOLICHUH IIOMETA NITHLBI G}, , T/TOJ, PACCYUTHIBACTCS 1O (OpMyJIe
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Gé‘iOz ~103 -0,0125(K +0,7KN£. +0,4KN§. Ko, (3.33)

rne K e K N K xi — KOJIIMYECTBO HTHULIBI COOTBETCTBYIOLICIO BO3PACTA, Y4ACTBYIOLICH
B JAHHOM TEXHOJIOTHYECKOM IIPOLIEcce, ToL. ' pajjariii JKUBOTHBIX, 3Bepeil, mTuubl N, |
N ; OTIpeeIISAIOTCS 10 Tabnwiie 3.4;
K si0, — TIApaMeTp, XapaKTepH3YIOMI KOJIMYECTBO IbIIM HEOPraHMYECKOH, COZEpIKa-
e IBYOKHCh KPEMHUSI, 00pa3yIOIIEHCs MY BOPOILIICHUH TTOMETa ITTHIIbI, KT/T, paBHbIi 0,2.
BanoBoii BbIOpOC MbLIM HEopraHU4eckou, copeprkaied meHee 70 % aByokucu
KpeMHus pu o0xyBke nomeriennit O é,-oz , T/TOJI, paCCUUTHIBAETCSA 110 (hopMyJIe

Gi

sio,

~10° .(),3(KN1,. +O,7KN£ +O,4KN;.), (3.34)

rae 0,3 — smnupuyeckuii kKodhPUIMEeHT BbIOpOCca MBUTH HEOPTaHUYECKOM, cojiepKaliei

MeHee 70 % IBYOKHCH KPEMHHUSI IPU 00TyBKE MOMEIICHU;
Ky, Ky, Ky — KomdecTBo MTHIBI COOTBEICTBYIOIIETO BO3PACTA, ydACTBYIO-
e B TAHHOM TEXHOJIOTUYECKOM IIporecce, roil. I'pagaunu )KUBOTHBIX, 3BEPEN, ITULIBI
i

L
1, N5, Nj onpenensrorces no Tadmune 3.4;

K g0, — mapamerp, XxapakTepusyroIMii KOJMYECTBO MbLIM HEOPTaHUYECKOH, COMEPIKa-
1ie IByOKHCh KPEMHHMS, 00pa3yIoLIecsl PU BOPOLLICHUN IOMETa NTULbL, KT/T, paBHbIH 0,2.

BanoBoit BEIOpOC AMOKCHAA a30Ta IIPU OTHEBOM O0E3BPEKMUBAHUU MECT COJEP-

YKQHUS TITULIBI G;lv02 , T/TOJ1, -pacCUUTHIBACTCSA 10 (hopMyIIe
i -3 r
GNO2 =107 -B-Q, ']<No2 , (3.35)

rje B — pacxo/ TOIUIMBA, T/TO/;
r
O; - um3mas pabouas TeroTa cropanus tormtusa, MJhx/m (MJx/Kr);

K o, — mapamerp, XapaKTEepHU3YIOIINH KOJIMYECTBO IUOKCHAA, OOPasyrOIIerocs

MIPU CKUTAaHUH TOILJIMBA, M /T DK (xr/T"Ix), nis nmpupoanoro raza pasen 0,08; nuzens-
Horo roruBa — 0,17; neuynoro ObiToBoro torusa — 0,19; mis mazyra — 0,21.

BanoBoit BEIOpOC TUOKCHIA CEphl P OTHEBOM 00€3BPEKMBAHUN MECT COJIepKa-

Hus ntuisl Gy, , T/TOJ, paccYUThIBaeTCs 1o hopmyie

Gy, =107 -B-0O] - K, , (3.36)

rje B —pacxoj TOIIUBA, T/TOJ;
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QO] — uu3mas pabouas TEII0Ta CrOPaHKs TOILIMBA, MI[)K/M3 (M/Ix/xr);
Ko, — napamerp, XxapakTepu3yIoLIHii KOINYECTBO JHOKCH/AA Cepbl, 00pa3yroIIero-

cst pu cxuranuy Tormmsa, M/IJIk (kr/I' ), [T IPUPOTHOTO Ta3a paseH 0; [u3eib-
Horo tortuBa — 0,008; neuynoro 6srToBOro ToruuBa — 0,02; st mazyrta — 0,055.

BanoBoii BEIOpOC OKCHaa yriaepoja Mpu OTHEBOM 00E3BPEKMBAHUN MECT COAEP-

i
xanns orunsl g , T/TOg, paccuuThIBaeTCs 1o hopmyie

Ge, =107 -B-0/ -K,,, (3.37)

rie B — pacxoj TOILIMBA, T/TO;
r
O/ — Husmas paboyas Temnora cropanns tomwimsa, Mx/m (MJDK/Kr);
K., — mapamerp, XxapakTepH3yIOIIHUii KOIUYECTBO OKCHJA YIJIepoa, 00pasyole-

rocst pu cxkuranuy Tormaa, /T [k (kr/I' 1), U1 IPHPOAHOro rasa paseH 0,25; mu-
3enpHOTO TorutnBa — 0,294; neudoro OsrToBoro Tormea — 0,304; mis masyra — 0,319.

BanoBoii BEIOpOC caku MPU OTHEBOM O00E3BPEKUBAHUU MECT COACPIKAHUS MTUIIBI
G.., T/TOll, pacCUUTHIBAETCS 10 (hopMyIIe

G.=10"-B-O K, (3.38)

riae B — pacxoj TOIUIMBa, T/TOJ;
Q] — nu3mas pabouas TemIoTa cropanus Tormmaa, MJDr/m® (MJDK/Kr):;

K. — mapametp, XapakTepu3yIOIIHi KOJTMYSCTBO CaKH, 00pa3yIOIICHCs PU CHKH-

rauuu Toruma, M /I Dk (kr/T k), amst mpupoaHoro rasa paseH 0,113; gu3enbHOTO TO-
mwuBa — 0,029; meunoro OsiToBoro TorumkBa — 0,032; nis mazyra — 0,036.

BaioBoii BEIOPOC yTII€BOOPOIOB MPU OTHEBOM 00€3BPEKUBAHUU MECT COJIepKa-

i
HUS ITULB GCI—Clo , T/TO/1, pacCCUUTBIBAETCS MO (hopmyJie

G, o, =107 -B-O K. ¢, , (3.39)

riae B — pacxoj TOIUIMBa, T/TOJ;
r
Q. - Husmas pabouas TeroTa cropanus toruusa, MJx/m (MJx/Kr);

K¢ ¢, — mapamerp,  XapakTepu3ylOIMii  KOJIMYECTBO  YIJICBOJOPOOB,

06pasyrommx npu cxuranuy torusa, M/IJIx (kr/TJ[K), IS IPEPOIHOTO ra3a paBeH
0,113; gmsensHOTO TOIIMBA — (,162; meuynoro ObITOBOoro tomauBa— 0,197; mns
masyta — 0,239.
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Basnogoii BeiOpoc dhopmanpaeruaa u ¢heHosa mpu CaHUTapHOU 00paboTKe MECT Co-

JEp>KaHUSI ITULIBI G; , T/TOJI, paCCUUTHIBAETCS 1O (hopMyJie

G =10"-R,-p-d,, (3.40)

rae R; — pacxon aesuHbuumMpyromero cpeacTsa, J1/rox;
P — MIOTHOCTH Ae3WHUITUPYIOLIETO CPEACTBA, KI/T;

d ; — COZepKaHue 3arpsA3HAIONIETO BELIECTBA B JIE3MH(ULUPYIOIEM CPEACTBE, Yo,
MIpH ucnoiab3oBanuu: popmannna — 40 % dbopmanpaeruaa, kpeonnHa — 27,5 % denona.

Ta6nuna 3.4 — I'paganust >)KMUBOTHBIX, 3B€pPEH, NTUIIBI B 3aBUCUMOCTH OT BO3pacTa

HanmenoBanue I'papanus
CEJIbCKOX035IHCT- KUBOTHBIX,
BEHHOTO Bupn/rpynma >KMBOTHBIX 110 TaHHBIM MpUHUMAaeMast IS
’KMBOTHOTO, l'ocynapcTBeHHO cTaTHCTHYECKOI OTUETHOCTH Leel HacTOoALIEro
MYIIHOTO 3Beps, TEXHHYECKOTO
JOMAaIIHEN MTULIbI KOJleKca
1 2 3
Tenku ot 2 €T U cTapiie 0OCeMEHEHHbIE N,
Tenku ot 2 neT u crapuie He OCEMEHEHHBIE N,
Moounble ‘
KOPOBBI KopoBb! MonouHoro craja, (6e3 KOpoB Ha OTKOPME U HaryJie) N|
KopoBsl MOsI0YHOTO CTaj1a, BBIICIEHHBIE /17151 TPYIIIOBOTO N
HOZICOCHOTO BBIPAIMBAHUSI TEISAT !
KopoBsI MsiCHOTO HampaBaeHUs N,
KpymHelii porarblii CKOT MSICHOT'O HallpaBJICHUS, N
3a UCKJIFOUEHHEM KOPOB !
KpymHslii porareiii CKOT Ha OTKOpME U Hary’e N;
KopoBBI MSICHOTO ¥ MOJIOYHOTO HAaIpPaBICHUS N
Ha OTKOpME M HaryJe ‘
HeMOHO?HHH BBIKHA-TIPOX3BOAUTENH N|
KpyIHBIN Tenku ot 1 roga 10 2 €T 0OCeMEHEHHbIE N}
OraTblil CKOT i
P Herenu N}
beruku crapie 1 rona N,
beruku o 1 roga N;
Tenku no 1 roga N;
KPC, He BKJIIOUEHHBIN B IPUBE/ICHHBIE BBIIIE IPYIIIIbI N
(ocTaTok) 2
Pabouue momaau N,
JKepeOubI-nmpon3BoAUTEH N,
Ni
Towanu KoGsutb! cTapme 3 net ].
Jlomagu 1o 18 mecaues N,
Jlomraay, He BKITFOUYEHHBIE B IPUBEICHHBIE BBIIIE TPYIIITHI N
(ocTaTok) 2
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[Iponomxkenue Tabauupl 3.4

1 2 3
CaunbH OCHOBHBIE CBUHOMATKH N/
[IpoBepsieMble CBUHOMATKH Ny
XpSKU-TIPOU3BOJUTENN N{
PemoHTHBIE CBUHKH cTapiie 4 MecsIeB N;
[Topocsita 10 4 MecseB Ny
CBHHBH, HE BKIIFOUCHHBIC B IPHBE/ICHHBIC BBIILIE TPYITIBI "
(ocTaToK) ’
Kossr, OBriemMaTKH U sipku crapine | roga
OapaHsl,
OBIIBI Ko3zomartku
OBI1BI — BCETO
Ko3ss1 — Bcero
Ko3bl, GapaHbl 1 OBIIbI, HE BKJIFOYCHHBIC B TPUBE/ICHHBIC
BBIIIIE I'PYMNIIbI (OCTATOK)
Cobous, Bonee 14 mecsues N,
HOpKa,
XOPEK, Ot 9 o 14 mecsiues N}
JHMCHIIA, .
necer Menee 9 mecsiies N,
Coboue, Bonee 14 Mmecsies Ni
HOpKa,
XOpeK, Ot 9 no 14 mecsnen N,
JIMCHIIA, l.
necer Menee 9 mecsimeB N;
Kpouk, KposukoMarku Nj
HyTpHA .
B3pocisie HyTpuu Oonee 6 mecsieB N,
Kpoauk, HyTpust 10 6 MecCsIICB N;
Kponuk, HyTpusi, He BKIFOUCHHBIC B IPUBEICHHBIC BBIIIIC I
rpynibl (OCTaTOK) 2
AloMaIHsAsL ITHUA | Kyppr 1 meTyxu B3pocisie Gonee 170 nHeii N/
Kypri-Hecyniku N/
[ycu, yTKu, MHII0KK B3pocisle 6osee 170 queii N/
I'ycu, yTKU, MHAIOKU, Kypbl MOJOAHSK OT 45 1o 170 nueit N}
L{pimuisiTa-6poiiiepsl, rycu, yTku Menee 45 nHei N,
Crpaycer Bonee 30 mecsues N/
Or 14 1o 30 mecsreB N}

Mewnee 14 mecsieB
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Tabnuna 3.5 — BenmnuuHbl yaeabHbIX BBIJICICHUNM aMMHaKa OT CeIIbCKOX03SHCTBEHHOTO
KUBOTHOTO, ITYITHOTO 3BEPS, JOMAIITHEW IITUIIBI IPH OTCYTCTBUM JTAHHBIX O CUCTEME UX
COJICP)KaHMHM U OT MPOIIECCOB YOOPKH, XpaHEHHUS M HCIOJIb30BaHUS HAaBO3a B TEUCHHUE
roja, Kr/(roga-roJi.)

CucreMbl CoIep KaHUs KUBOTHBIX [Ipoueccer yoopkw,
XPaHEHUS U UCTIOJIb-
VYV nenwHEBIC 3)
VnennHbBIE 30BaHMS HABO3a .
HawnmenoBanue BBIJICJICHUS Y nennHbBIC
o BBIJICJICHUS Bpewms mexay
CEIIbCKOX 03IMCTBEHHOI'O B [IOMEILIEHUH BBIIEJIEHUS
B 3aroHeE, pa30pachIBaHHEM
’KMBOTHOTO, ITyIIHOT'O 3BEPsl, | IPU OTCYTCT- Ha
. Ha BBITYJIBHO- OypTOB U HX
JIOMAITHEH ITULIBI BHUH JAHHBIX O N macTouie, o
KOPMOBOH 2y’ | 3amallkoii B MoYBy
CHCTEME 2) BBIIIACE
1) | TuIomanKe COCTaBIISIET OoJIEE
coJiepKaHus
48 gacoB
MosnouHbIE KOPOBBI 8,7 3,8 39 12,1
HeMoirouHbIil KpyIHBIH
) pyH 4.4 1,9 2,0 6,0
poraTblii CKOT
Jlomann 2,9 0 2,9 2,2
OCHOBHBIC CBHHOMATKH 7,43 2,18 0 6,82
CBHHBH, XPSIKU-IIPOU3BOIUTEIN
> XPAKU-TIPOUSBOLL : 2,89 0,85 0 2,65
pOBEpsieMble CBUHOMATKHU
PeMOHTHEIE CBUHKH CTapIlIe
P 1,9 0,75 0 1,7
4 MecsI1eB
[Topocsta no 4 mecsiies 0,8 0,36 0 0,6
Koza, 6apan, oBiia 0,24 0 0.8 0,22
Iy1iHsle 38epu” 0,60 0 0 1,09
Kyprel-Hecymku, Kypel B IIETYXH
YPBITHECYILIH, KYDBI 1 HETYX 0,19 0,3 0 0,15
B3pociblie 6onee 170 nuei
Lprmusita-Opoitsiepsl 0,15 0,2 0 0,11
Jomaruss A’ 0,48 0,6 0 0,38

[Ipumeuanue: 1) YiaenbHble BBIACICHUS aMMHaKa OT CEJIbCKOXO3SHCTBEHHBIX XMBOTHBIX, MYIIHOTO 3BEpA,
JOMalIHEeW NTHUILIBI, HAXOAIINXCS B MOMEIEHNH ITPH HATMYUH JAHHBIX O CHCTEME HX COAEP KAHUS.

2) KoaddunmeHTsl yaensHbIX BRIICICHAH PUMEHSIOTCS TOJNBKO JIUIIb MPU UCTIOJIE30BAaHUU CUCTEM COJIepKa-
HUS JKUBOTHBIX Ha MAcTOMIIE, BBINACE B 3ar0OHE, Ha BHITYJIBHO-KOPMOBOH ILIOIIA/IKE.

3) K ykazaHHBIM 3HAUYCHHUSM MPUMEHSIOTCS KOI(P(UIIMEHT CHIKEHHS YASTBbHBIX BBIICTICHHH MPH MpoLieccax yoop-
KU, XpaHEHU: U UCIIOIb30BaHUsI HAB03a B 3aBHCHMOCTH OT MCIIOIb3YEMOI'0 METO/Ia BHECEHHS HaBO3a B IIOUBY.

4) Ilox myuIHEIMU 3BEPSIME IMTOHUMAIOTCS KPOJIMKH, JTUCHIIBI, €HOTHI, HOPKH, XOPbKH, HyTPHH, TIECIIBI, COOOIS.
5) llox nomaniHer NTHLEH NOHUMAIOTCSl HHIIOKH, YTKH, TYCH, CTPayChl.

Tabnuna 3.6 — BenuuuHbl yaeabHbIX BBIJICICHUN aMMHaKa OT CEITbCKOX035UCTBEHHOTO
KUBOTHOIO, TOMAIIIHEH MTUIIbI, HAXOSAIIUXCS B OMEIICHUH, KI/(TOJI'TOJI.)

HaumenoBanue VY nenbHbIe
CEJIbCKOXO35IMCTBEHHOIO | BbIICJICHUS
Tun conepxanus
YKUBOTHOTO, aMMHaKa
JOMAIITHEN IITULIBI Kr/(roJ1-ToJ1.)
1 2 3
Mono4yHbIE KOPOBBI 5,5
Cucrema 6e3 npuBs3u -
Hemounounsiit KPC 2,1
MonouyHbIe KOPOBBI 4,4
Cucrema c npuBs3bI0 =
Hemomnounsriit KPC 1,8
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OETOHHOM I10J1y C TITyOOKOH sIMOM

CYIIOPOCHbIE CBUHOMATKHU
ba3oBag cucrema

1 2 3
KenoGaThiil o MoJouHble KOPOBHI 8,3
Hemomnounsrit KPC 4,2
TBepblil HABO3, HAKJIOHHBIH MOJ UM CUCTEMA C I1y0okoi |MosoyHble KOPOBbI 7,5
COJIOMEHHOH MOJCTUIIKOH (C JOCTATOYHBIM KOJTMYECTBOM .
cosioMbl (5—6 kr Ha 1 KOpOBY B JIEHB)) Hemonounetit KPC 3,2
Cucrema conepaHusi CKOTa Ha IIPUBSI3U TOJILKO B 3UMHUMN Hemonoursiii KPC 50
HIEPUOJ
Cucrema ynaneHus HaB0O3a 10 HECKOJIBKO pa3 B JICHb 0e3 MoiouHBIE KOPOBBI 8,0
ﬁ;;[;);‘l;ﬁOBaHI/IS{ KHCJIOThI, CKPEOKOBBIE CUCTEMBI YAATCHHS Hemomnowsstii KPC 4.0
Cr1o1IHOM 1MOJI ¢ COJIOMEHHOM MOACTUIIKOM Mornonere ROpOBRT 6.0
Hemonounsiit KPC 3,5
ConeprkaHue B rpyIie Ha MOJHOCTbIO PEIIETYaTOM OTkapMiinBaeMble
MOJTY C TITyOOKOM HaBO3HOM SIMOM 1OJT HUM CBUHBH 3,0
Y IPUHYJUTEIbHON BEHTWIALIMEN bazoBas cucrema
Copep:aHue B rpynie Ha MOJHOCTbIO PEHIETYATOM MOJIY:
C BaKYyMHOM CUCTEMOU OTkapMiinBaeMble 2,25
CO CMBIBHBIMHU KaHajamu; 0e3 adpanuu CBUHBU, C YUETOM 2,1
CMBIBHBIE JKe100a/TpyOKu; 6e3 aspanuu IIPUMEHEHMSI CUCTEM 1,8
CO CMBIBHBIMU KaHAJIAMM; a3paliust CHM)KECHUS BHIOPOCOB 1,35
CMBIBHBIE JK€100a/TpyOKu; a’panus 1,35
CopeprkaHue B rpyIie Ha YACTUYHO PEHIeTYATOM MOILY:
CO CKpeOKOM; OETOHHBIE TUTAHKU 1,8
C OXJIQKJAFOIIMMU TIOBEPXHOCTb IJIACTUHAMMU; OETOHHBIC L5
TIJIAHKU ’
C OXJIK/TAFOIAMU TTOBEPXHOCTh IUIACTHHAMM; OCTOHHBIC ITAaHKU 1,2
CO CMBIBHBIMHU KaHajamu; 0e3 adpanun 1,5
CO CMBIBHBIMHM KaHAJIAMU; adPallHs 1,2
CMBIBHBIE 5K€J100a/TpyOKu; 6e3 aspariu 1,2
CMBIBHBIC JKeJI00a/TPyOKH; adpariust 1,2
¢ KaHaJIaAMH/HAKJIOHHBIMH CTEHAMI/OETOHHBIMH IIJIAHKAMU 1,2
C KaHaJIaM{/HaKJIOHHBIMU CT€HAMU/METAJUINYECKUMU 1.05
IUTAHKAM# ’
CO CKpeOKOM; METaJNINYECKUe TIaHKH 1,5
. [loncocHble CBUHOMATKH 8,7
[TonHOCTBIO pelIeTYaThIN MO C MIACTUYECKUMHU ’
WM JKeJIe3HBIMU TUTaHKaMU ¢ HOPOCATAMH.
basoBas cucrema
[TonHOCTBIO pellieTyaThlii MO C MIACTUYECKUMHU 6.09
WJIW JKEJIC3HBIMH TVIAHKAMH C HAKJIOHHBIM TTOJIOM ’
C KaHaJIOM J1JIs1 OTBO/Ia BOJIbI U HABO3HOM JKMKU [loncocHble CBUHOMATKU 3.05
CO CMBIBHBIMU U HABO3HBIMU Kejlo0aMu C IIOPOCATaMH, ¢ Y4ETOM ’
C sIMOM J11 HaBo3a MIPUMEHEHHSI CUCTEM 561
C OXJIQKIAIOIIMMH TTOBEPXHOCTh TUIACTHHAMH CHIDKEHUS BHIOPOCOB ’
YacTruHO peneryarsiii o ¢ TIAaCTHYSCKUMH WITH YKEJIE3HBIMU 6.0
IJJAHKAMH C YMEHBIIEHHBIM pa3MEpOM HABO3HOM SIMBI ’
Copep:xaHue 1o OTAEIBHOCTH Ha MOJHOCTHIO pemeryaroM | OIuioi0TBOPEHHbIE U 4,2
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BO3/TyXOM

1 2 3
[TosnHOCTBIO peneTyaThlii OETOHHBIN MOJI On1010TBOPEHHBIE 3,15
C BAKYYMHOM CUCTEMOM U CYIIOPOCHBIE
CO CMBIBHBIMU KaHAJIAaMH; 0€3 a’paruu CBUHOMATKH, C Y4ETOM 2,94
NPUMEHEHMS CUCTEM 1,89
CO CMBIBHBIMHU KaHaJaMHM; adparius
CHIDKEHUS BHIOPOCOB
CMBIBHBIE 5K€J100a/TpyOKu; 6€3 aspanuu 2,52
CMBIBHBIC JKeJI00a/TPYOKH; adpariys 1,89
YacTu4HO pemeryaThlil Mo
C YMEHBIIICHHOW HABO3HOU SIMOU 2,94
C OXJIAXKJAIOIIMMHU TOBEPXHOCTh HAB0O3a INIACTHHAMU O1mI010TBOPEHHEBIE 2,1
C BAKYYMHOM CUCTEMOI1; OETOHHBIE IJIAHKU U CyIIOPOCHBIE 3,15
C BAKYYMHOM CHUCTEMON; METAUNINYECKHE TNIAHKU CBUHOMATKH, C Y4€TOM 2,73
CO CMBIBHBIMH KaHaJlaMM; 0€3 aspanuu IIPUMEHEHUSI CUCTEM 2,1
CO CMBIBHBIMH KaHAJIAMU; a3pariys CHIKEHUS BBIOPOCOB 1,68
CMBIBHBIC JKeJ100a/TpyOKu; 0e3 aspanuu 2,1
CMBIBHBIE KeJI00a/TPYOKH; a3pariyst 1,26
CO CKpeOKOM; OETOHHBIE TUTAHKU 2,94
CO CKpeOKOM; METAJUIMYECKHE MIIIAHKH 2,1
3aroH uiM OJHOSIPYCHAs KJIETOYHas OaTapes
C MOJHOCTBIO PEIIETYATHIM I10JI0M [opocsTa-orbeMbln 0.8
C IJIACTUYECKUMHU UM METAJUIMYECKUMU TUIaHKaMU bazoBas cucrema ’
Y TITyOOKOM HABO3HOM SIMOM MOJI HUM
JIn0Go MoIHOCTHIO, MO0 YACTUYIHO PELIETYATHIN TOJI
[TopocsTa-oTbembliy,
CO CKpEeOKOM JIJIs1 HaBO3a 0,38
C YYETOM IIPUMEHEHUS
CO CMBIBHBIMHU JK€J100aMHU WM TPyOKamH,
CUCTEM CHHMKEHUS 0,38
0e3 arpanumn
- = BBIOPOCOB
C IBYXKJIMMATHOU CHUCTEMOH 0,52
C HAKJIOHHBIM WJIM BBITYKJIBIM CILIOIIHBIM I10JIOM [Topocsita-oTbeMblIIIH, 0,48
C Y4E€TOM IIPUMEHEHUS 0,36
C SIMOM 17151 HaBO3a M KaHAJIOM JIJIsl CMbIBa BOJIOM CHCTEM CHIKEHUS
BBIOPOCOB
C TPEYTOJILHBIMU JKEJIE3HBIMU IIAHKAMHU, 0,24
KAaHAJIOM JUIsl HaB03a C HAKJIOHHBIMM CTEHKaMU
C OXJIKJAIOIMMHU IIOBEPXHOCTH IUIACTUHAMHU 0,2
I10HOCTBIO peMIETYaThIN 110J1 C BAKYYMHON CUCTEMOU 0,6
YacTryHO penIeTYaThiii M0JI C YMEHBIIEHHONW HABO3HOU 0.4
SIMOW ¥ HAKJIOHHBIMU CTEHKAMH ’
Kypsi-Hecymiku B KiieTKax
OTKpBITOE XPaHUIIUILIE TOMETA II0J] NTUYHUKAMU 0,22
BbazoBag cucrema
ASPUPYEMOE OTKPHITOE XPAHHIHIIE TOMETA TOJ[ KJIeTKaMu | [<YPPI-HCCYIIKH B KICTKaX,
C Y4E€TOM IIPUMCHCHU A
(cucTeMsl ¢ TIIyOOKUMHU SIMaMU WJIH BBICOKO MOJHSTHIE U 0,154
CHUCTEM CHHNXCHUA
KaHaJIbHbIE CUCTEMBI) BHIGPOCOR
VY nanenue noMera JIGHTOUHBIM TPAHCIIOPTEPOM 0.075
B 3aKPbITOE XPaHUIMILE ’
Pacrnono)xeHHble BEpTUKAJIbHBIMU IPYyCaMU KJIETKH C JIEH-
TOYHBIMH TPAHCIIOPTEPAMU U NPUHYIUTEIBHOMN CYIIKOU 0,099
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1 2 3
PacnonosxeHHble BEpTUKAIBHBIMU SIPYCAMH KJIETKH C JICHTOY- 0,088
HBIMH TPAaHCIIOPTEPAMHU U IPUHYIAUTEIILHON CYILIKOW ITyJIbCH-
PYIOLIMM BO3LyXOM
PacrionoxeHHbIE BEPTUKAILHBIMU SIPYCAMH KIIETKU 0,046
C JICHTOYHBIMH TPAHCIIOPTEPAMH U YCUJIEHHOW NPUHYIUTEIHHOM
CYLLIKOH BO3yXOM
Pacnono)xeHHbIe BEpTUKAIBLHBIMU SPYCaMU KIIETKU 0,046
C JICHTOUHBIMM TPAHCIIOPTEPAaMU U BHYTPEHHUM
WJIM BHEHTHUM CYIIMJIbHBIM TOHHEJIEM
Cucrema ¢ riry0OOKOM OACTHUIIKOM Kypsl-Hecyuku 0,315
(0e3 BeHTUIIMPOBAHUS TIOJICTUIIKH ) €0 CBOGOJIHEIM BEIRTION
basoBas cucrema
Cucrema c ri1yOOKOM MOACTHIIKOM U MPUHYUTENBHOM cymkoid | Kypbl-Hecymku 0,126
noMera CO CBOOOJHBIM
Cucrema ¢ TI1yOOKOM MOACTUITKOM BBIT'YJIOM, C Y4€TOM 0,110
Ha 1ep(oprpOBaHHOM IOITY IIPUMEHEHUSI CUCTEM
Y IPUHYJIMTENBHOM CYILKOM IIOMeTa CHI>KEHHSI BBIOPOCOB
SApycHas cucrtema 0,091
[Tomemienus co CIJIOUIHBIM II0JIOM, KOTOPBIH MOJHOCTBIO [{pimasira-6poiinepsl 0.080
HOKPBIT NOJCTUIIOYHBIM MaTEPUAIIOM bazosas cucrema ’
[pimuisiTa-0poiinepst,
C YYETOM NPUMEHEHUs
[IpunynuTenpHas cylika BO3AyXoM uepes nepdoparito CHCTEM CHYDKCHIS 0,014
BBIOPOCOB
SIpyCHBIN 110JI ¥ IPUHYIUTEIIbHAS CYIIKA BO31YXOM 0,005
SpycHblii oJ, yOupaemble CTEHKH 0,005
U IPUHYIUTENbHAS CYIIKA BO3AYXOM
Cucrema ¢ KOMOMHMPOBAHHBIMU SIPyCaMu 0,045
Tabmuma 3.7 — KoaddummenTsl cHWKEHUS BBIOPOCOB aMMaka B 3aBUCHMOCTH
OT METOJIa BHECEHHS HABO3HOU KMKU B TIOYBY
Meron Koadpdu-
LUEHT
CHWO)KECHHUS Onucanue Merona
BEIGPOCOB CHYDKECHHUS
BBIOPOCOB
1 2 3
Jlentounoe PazOpaceiBaTrenu aJis TEHTOYHOTO BHECEHUsSI YIOOPEHUH, MPUIICTTHBIC 0,7
BHECEHUE COIIHMKH M HWHXXEKTOPbI OOBIYHO YCTaHABIMBAIOTCS B 3aaHed yacTu | CHUXKEHHE
yImoOpeHnii LUCTEPHBI ISl dKUAKOTO HABO3a, KOTOpas 00 OYKCHUPYETCsl TPaKTO-| BHIOPOCOB
poM, 10O SBJISETCA YAaCTbIO CAMOXOJHOM CEIbCKOXO3SWCTBEHHOM| MOXKET
MalIMHbl. B HEKOTOPBIX ciy4asx MalluHa Ui BHECEHUs YAOOpeHuil| ObITh HU-
MOJKET NMPULEIUIATHCS K 3aHEW 4acTU TPaKToOpa, NP 3TOM HABO3HBIE| XK€, ECIH
CTOKHM MOJAIOTCS B HEE MO JJIMHHOMY <«I1yHOBHHHOMY» ILIUIAHTY W3| BbICOTA
LUCTEPHBl MJIM CKJIa/a, PacIlOIOKEHHOIO 3a IpelesiaMd ydacTKa.| TpaBbl 00-
[IpumeHeHne TaKUX «IIyHOBHHHBIX)» CHUCTEM YycTpaHseT Heobxoau-| yee 10 cm
MOCTb BbIBO32 Ha YYacCTOK TSDKENbIX LUCTEPH JJIs KUJIKOTO HAaBO3a.
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2

PasbpaceiBarens AJis IEHTOYHOTO BHECEHMsI yI00peHHi obecrieunBa-
€T BHECEHUE HABO3HOM >KWKU Ha YPOBHE WJIM YyTb BBIIIE YPOBHS
MOYBBI C OMOIIbIO CUCTEMbI CBEUIMBAIOLINXCS WIIM CTEJIOIIUXCS 110
3emiie TpyOok. Pabouas mmpuHa pa3dpaceiBaresnst 0ObIYHO COCTABIIS-
er 12 M, a paccTossHEE MEXAy MmojocamMu — okoJio 30 cM. DTOT METO
MOYKHO HCIOJIb30BaTh HA MACTOUIIHBIX YTOJbSAX M MaXOTHBIX 3eMIISIX,
HaIpUMep, AJIsl BHECEHUS HABO3HOM JKMKHU MEX]Y pAlaMU IMOCEBHBIX
KyJIbTyp. B cuity GombIoil mupuHBI 3TOM MallMHBI JaHHBIA METOJ
HEIPUToJIeH JJIsi HEOOJbIINX YYacTKOB HENMpPaBUWJIbHON (OPMBI MU
Ha KPYTHIX CKJIOHaX. MOXXET Takke IPOUCXOIUTh 3aCOPEHUE LUIAaH-
r'OB [P OOJIBILIOM COEPKAHUM COJIOMBI B KHJIKOM HaBO3€

[Ipunennon
COIITHUK

DTOT METOJ HUCHOJb3yeTCs TJIaBHBIM 00pa3oM Ha MacTOMIIHBIX
yroapsax. JIUCThst U cTeOIM TPaBbl PA3IBUTAOTCS Y3KUM TIPULICTTHBIM
COILTHUKOM HJIM OallIMaKkoM HaJ MOBEPXHOCTHIO MOYBBL, U HA 3Ty TO-
BEPXHOCTH ¢ UHTepBasiaMu B 20—30 cM HaHOCATCS y3KHe HOJOCHl Ha-
BO3HOM >KMKU. DTH MOJOCHI JOJIKHBI TOKPHIBATHCS CIIOEM TPaBbl BbI-
coTod He MeHee 8 cM. Takue MallWHBI JOCTYNHBI C Pa3InYHON
HIUPUHON, AocTuraromeid 7—8 M. Bo3MOXXHOCTH NMPUMEHEHHUSI 3TOTO
METO/Ia OTPAHUYMBAIOTCS pa3MepoM, POPMON M YKIIOHOM ydacTKa U
HaJIM4YMEeM KaMHEW Ha MOBEPXHOCTHU MOYBBI

0,4

NuxexropHas
3a/1eiKa

B OTKPBITHIC
00po3bI

OTOT METOJ] UCIIOJB3YETCsI TJIaBHBIM 00pa3oM Ha MACTOMIIHBIX YTObSIX.
Jlnst Hape3aHusl B MOYBE BEPTUKAIBHBIX 00p031 riTyOuHOM 10 56 cM, B
KOTOpBIE BHOCSITCSI HABO3HBIE CTOKH, HCHONB3YFOTCSI HOKU MITH JIACKOBBIE
COILIHMKHU pa3InuHOil (opMmbL. Paccrosnne mexmy 60opo3gamu OOBIMHO
coctapysier 2040 cM, a paboyas mmpuHa — 6 M. Hopma BHeceHust yno0-
pEeHUIl JIOJDKHA perylupoBaThCs TakMM o0pa3oM, YTOOBl HE JOMYCKaTh
TiepeNBa Ha TIOBEPXHOCTH TIOYBBI M30BITKA HABO3HOM KIKU M3 OTKPBI-
TBIX 00PO3/1. DTOT METOJ HEJb3s1 IPUMEHSTh HA OYEHb KAMEHUCTBIX 3eM-
JSX WA HA OYEHb MAJIOMOIIHBIX WM YIUIOTHEHHBIX MOYBaXx, I7ie¢ HEBO3-
MOXKHO OOECHEeYHTh  €IMHOOOpa3HOE IPOHUKHOBEHHE HOXKEH WM
JIMCKOBBIX COIIHMKOB Ha TpeOyemMyro pabouyro rryOnHy. YKIIOH ydacTKa
MO>KET SIBJISITBCS OIPaHUYMBAOIIM (DAKTOPOM JJIsl HHXKEKTOPHOM 3a1e1-
KU HABO3HOM KIKU B OTKPBIThIE 00PO3/1bI

0,3

HNuxexTopHas
3a/1eKa

B 3aKpbIThIE
00pOo31IbI

Paznuuator metonsl Hermyookon (5—10 cM) u rmy6okoit (15-20 cm)
3azenku. Ilocne 3aaenku HaBO3HOM >KMKUM B OOpO3/bl MOCIEIHUE
HOJHOCTBIO 3aKPBIBAIOTCS C MMOMOIIBIO MPUKATHIBAIOIINX KOJIEC WU
KaTKOB, YCTaHOBJICHHBIX 3a WHXKEKTOpamMu. MeToja Heriyookou 3a-
JIENIKK B 3aKpBIThie 00po3abl Oonee d(hPeKTHUBEH B IUIaHE COKpallle-
HUS BBIOPOCOB aMMHaKa, Ye€M METO/| 33/ICTIKH B OTKPHITBIE OOPO3/IbI.
Ero npumeHneHnue BO3MOXHO TOJBKO B TOM Clly4yae, €ClId KaTeropus u
COCTOSTHUE IOYBbI JIEUCTBUTENIBHO MO3BOJISIOT 00ECTIEYUTh 3aKPhITHE
60opo3abl. [losToMy MeTOZ MMeeT MeHbllee pacnpoCTpaHEHHe 0
CPaBHEHMIO C METOJOM 33JI€JIKU B OTKPBITbIE O0p031bl. HKEKTOpbI
JUI TIyOOKOHM 3a€7KU OOBIYHO MPEACTABIAIOT CO00W s TpyOOK,
UMEIOIINX OOKOBBIC JIOMIATKH HJIM «TYCHHBIC JIATTKW» JIJIsI COICHCTBUS
pacIpoCTPaHEHUIO HABO3HOM JKM)KM B IOYBE B pPas3HbIE CTOPOHBI,
YTOOBI JOOUTHCS OTHOCHTENBHO BBICOKMX HOPM BHECEHHsS ymoOpe-
Huil. Paccrosinue mexay TpyOkamu oOblYHO coctaBiseT 25-50 cM, a
paboyast mupuHa — 2—3 M.

0,2
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1 2 3
XoTs 3P PEeKTUBHOCTh COKpAILIEHUsI BHIOPOCOB aMMHaKa C MOMOUIbIO
9TOr0 METOJa BBICOKA, BO3MOXHOCTH €ro NPUMEHEHUS SBISIOTCS
OYCHb OrpaHUYECHHBIMH. MeTol TIIyOOKOW 3a/elKH MOXKET IpuMe-
HATHCSI TJIaBHBIM 00Pa30M Ha MaxXOTHBIX 3€MJISIX, IIOCKOJIbKY MEXaHH-
YEeCKHE MOBPEXKICHHSI MOTYT CHUKATh MPOAYKTUBHOCTh TACTOMIITHBIX
yroquii. K uncny npyrux (paxkropoB, OrpaHUYMBAIOIIUX BO3MOXKHO-
CTH TIPUMEHEHHS 3TOTO METOJ1a, OTHOCST MOIIHOCTb TIOYBHI U CO/IEP-
KaHWE TJIMHBl U KaMHEW, YKJIOH U 0O0JbllIoe TAIVIOBOE YCHIIUE, Tpe-
Oyro11iee MCI0Ib30BaHUs MOIIIHBIX TPAKTOPOB
Pa36paceiBanne |3amenka HaBo3a, pa3OpPOCAHHOTO IO TMOBEPXHOCTH TOYBBI, IyTEM 0,2
U OJJHOBPEMEH- |BCHAIIKH SBIAETCS YPPEKTUBHBIM CPEIACTBOM JJISi COKpAILECHUS BbI-
Has BCTIAIHAsh | OpOCOB aMMMaka. MeToJl BCIAIIKU HCIIONIB3YEeTCs TJIaBHBIM 00pazoM
3aJelKa JUIE BHECEHMs TBEPJOro0 HaBO3a B IMAXOTHBIE 3eMJIM. IJTOT METOX
PasOpacsiBarme | MOKHO TAK)KE HCTIOIB30BATh [I BHECCHHS B MOYBY HanozHoﬁ HKIDKU 0.45
W nocieyomas | B TOM CIIy4ae, KOra NPUMEHATh METO/IbI HHKCKTOPHOM 3ale/ku He
BCTIAIIHAS 3a/1ey1Ka | IPEACTaBISETCS BO3MOXKHBIM 110 TEM WJIM MHBIM NPUYMHAM. Meton
B TEUCHHE BCHAIIHOW 3aJIeJIKU yIOOpeHUH MOYKHO NMPUMEHATh Ha MACTOMUIIHBIX
Menee 4 1 YTOIBSIX TIPH TIEPeXo/ie K MaXOTHOMY 3eMIIeACIHIO (Harmpumep, B 110-
anenxa mckom | PAE ceBoo0OpoTa) UM MpHU NOBTOpHOM noceBe. [Ipu pa3OpackiBa- 03
HUH HAaBO3a IO IMOBEPXHOCTH ITOYBHI aMMHAK OBICTPO YJIETYUYHNBACTCS,
PasOpachiBaiue |y nosromy Gosee 3HAUMTENIbHOE COKPALIEHHE BHIOGPOCOB OGECIIEUN- 0,35
M IOCIICAYIOMA | gaeTca B TOM Cllydae, KOTAa 3aiejlka HaBO3a OCYIIECTBISETCS CPa3y
BCTIAlHAs nocje ero pasbpaceiBaHus. DTO IPEAYCMATPUBAET HEOOXOIUMOCTh
3anciKa WCII0JIb30BaHMsl BTOPOIO TPAKTOPA, KOTOPBIN JOJKEH JBUIAThCS Cpa-
BTCUCHHE 124 |3y e 3a HaBO3Opa3OpachiBaTeNeM. Boree IPaKTHYHBIM BADHAHTOM, B
MrHoBeHHas OCOOCHHOCTH JIJI1 HEOOJBIIUX XO03SICTB, MOKET OBITh 3aj¢Ka HaBO- 0,1
3ajernKa 3a B TeueHue 12 4 .c MoMeHTa pa3dpoca HaBO3a, HO TAKOW BapuaHT
BCIAILIKON MeHee 3(PQEeKTUBEH Ui yMEeHbIIeHHUs] BbIOpocoB. OcyliecTBieHUE
(HaBO3 KPYIHOTO |3a/IeNIKi BO3MOKHO TOJIBKO J0 TOTO, KaK OyIyT MOCAKEHBI KYJIbTYPBI.
poraroro ckora, |BmociencTBum, €ciu OTCYTCTBYIOT pPacTeHHs, KOTOpPBIE CMOTIH OBl
CBHHEH) YCBOUTH Y€ MPUCYTCTBYIOIIMNA U TOCTYIHBIA a30T, BO3PACTaeT PUCK
BBIIIENIAYNBAHNS a30Ta.
MrHoBeHHas 3a- |Bcmamnas 3ajieika HaBo3a COINPOBOXKAAETCS PUCKOM HPEBPALCHUS 0,05
JIeJTKa BCTIAIIKOM |3arps3HEHUsT BO3/IyXa B 3arps3HEHHE BOJbI, HO CHIMKAET PUCK BO3-
(nTHYMi TOMET) |HUKHOBEHUS MOBEPXHOCTHOIO CTOKA B PE3yJIbTaTe MOCIEIYIOLINX
3amenka Bcoaml- |JI0XK e 0,45
KOW B TEYEHUE
124
3agenka 0,3
BCIIAIIKOW
B TEUCHNE
24 9
3ajenKka Bcoali- 0,2
KOW B TEUEHUE
48 u

IIpumeuanmue. [lokazarenu 3¢ (heKTHBHOCTH, IPUBEICHHBIE B Ta0OIHIIe, 00ECIIEUNBAIOTCS TOJIBKO B TOM CITydae,
€CJIM HaBO3IMOJIHOCTHIO IMTOKPHIBAETCS CIIOEM ITOYBHL. [Ipu mpuMeHeHnH IPYTHUX THIIOB CEIbCKOXO03SIICTBEHHOTO
000pyIoBaHUS YPOBEHb 3(PPEKTUBHOCTH CHHIKACTCS.
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Ta6muma 3.8 — KosdduumenTsl CHMWKEHHS BBIOPOCOB aMMHaka B 3aBHCHMOCTH
oT criocoba XPaHCHUA HaBO3HOM KIKU KPYIIHOI'O pOraToro CKoTa u CBUHEH
Koapdpuument
Meto CHHXKEHUS [TIpumenuMoCTh CHUKCHUSA
BBIOPOCOB
«KecTkas KphIIIKa, KPOBJISI | 3aKphITbIE OETOHHBIC WM CTaJbHBIC PE3epPBYaphl 0,2
WJIM HaBeC WM HaBO3OXpaHWIUIIA. MeTol MOXeT ObITh He-
MIPUTOJICH TSI CYIIECTBYIONIUX XPaHUIIHIIL
[InaBatomiee nokpbITHE Hebomnbimie oTKpBIThIE OTCTOWHUKU C 3€MIISTHBIMU 0,4
U3 [UIACTUYECKUX MaTepHAaJIOB, | CTEHKaMHU.
Ope3eHTa Wi Jpyroro Bonbiive OTKpBIThIE OTCTOMHHMKU C 3€MJISTHBIMHU
MOJXOAIIETO MaTepuaia CTEHKaMHU 1 OETOHHBIE UJIU CTAJIbHBIE PE3EPBYaphI
[ToxpeITus c mpuMeHeHneM | beToHHbIe WM CTalbHBIE pe3epByaphl WM HABO30- 0,6
HECJIO’KHBIX TEXHOJIOTUI xpanunmiia. He npumennm Ha depmax, Ha KOTOPBIX
(conmoma, Top, Kopa, MIPOU3BOJIUTCSl YaCTOE BHECEHHE HABO3HOW >KMXKU.
HIAPUKU-3AM0JHUATENM U T. 11.) |He mnpumenum, ecnu ucnosb3yeMble MaTepualibl
CO3/IAF0T IPOOJIEMBI B OOpAIIEHNN C HABO30M
KomnioctupoBanue OTKpBITBIE EMKOCTH, KyuH, psaabl. Kyun u psas 0,8
B EMKOCTSIX, OypTax, 10 MEpe UX YBEJIUYEHUS 000PYIYIOTCS 3EMJIISHBI-
KOMITOCTHBIX psifiax MU CTEHKaMu
EcrectBenHas kopka TONBKO JUI TUIIOB HABO3HOM >KHYKH C BBICOKUM CO- 0,65

Jiep’KaHueM Ccyxoro BeulecTBa. He npumeHuM Ha
depmax, Ha KOTOPHIX HEOOXOAMMO MEepEeMEIINBaTh
HABO3HYIO KIKY C LIEJIBIO YAaCTOIO €€ BHECEHUS

Tabnuna 3.9 — BenuuuHbl ylIedbHBIX BBIACICHUN METaHa MPU MPOIECccax KHUIICUHOU

¢depmentauuu  KPC,

CoZIepKaHUU  APYTUX

CEJIbCKOXO03SIMCTBEHHBIX JKHUBOTHBIX,

MYITHOTO 3Beps, JOMalllHeW MNTHUIBI B TEYEHHWE ToJa W NpH Mpoleccax yOOpKH,
XpaHEHUs U UCTIO0JIb30BaHMS HAaBO3a B TEUCHUE PACUETHOTO MEeproa BPEMEHHU

VY nenbHbIE BBIIEICHUS Y nenbHbIE BhIIETEHNS
HaumenoBanue .
. IIPY TIPOLIECCAX KUIIEYHOU IPH MpoLieccax YOOpKH
CEJIbCKOX 035 CTBEHHOT'O
(epMeHTaLY B TEUEHUE T0/la | XPaHEHUS U UCTIOIb30BaHUS
KUBOTHOIO
Kr/(ro-ToI.) HaBO3a, KT /(TOITOI.)

MoJ104HBIE KOPOBBI 99 4,7
Hemou10uHbIl KpyIHBIN POraThlil CKOT 58 2,72
Jlomagu 18 1,39

CBUHBH 1,5 3,94

Kosnr 5 0,12

bapaHbl, OBIbI 8 0,19
Kponnku 0,5 0,08
Ilymnbie 3Bepu 0,1 0,68
MscHbIE Kypbl, NMETyXH, UbIUIATA, TYCH, 0 0,02

rycsra

KypbI-Hecymku 0 0,03

Jpyras B3pocinas nruna 6osiee 170 nueit 0 0,045
Monoassk apyrou ntunel 1o 170 naen 0 0,02
Crpaycsl 0 0,08

IIpumeuanue. [loxg mymHbBIMHA 3BEpSAMM ITOHUMAIOTCS KPOJIMKH, JIMCULBI, €HOTHI, HOPKU, XOPbKH, HYTPHH,

IECIIbI, COOOI.
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Ta6muma 3.10 — MHTeHCUBHOCTD BBIAESIEHUS a30Ta, TUIIOBAs Macca CEIbCKOXO03SHCTBEHHOIO
’)KUBOTHOI'O, IYIITHOTO 3BEpsi, JOMAIIIHEH MTHUIIBI M BEIWYUHBI YJICJIbHBIX BbIJICICHUN
3aKHCH a30Ta MPH Iporieccax yOOpKH, XpaHCHHUS M MCIIOJIb30BaHUH HABO3a B TCUCHHE

pacyeTHOrO Mepuoia BpEMEHU

Tunopas macca
HaumenoBanue N
CeIIECKOX O3S CTBEHHOIO KHBOTHOM NHTECHCUBHOCTD BBIZICTICHUS CEBCKOX03HCTBEHHOTO
. ’ a3oTa, Kr/(T-cyT) YKUBOTHOTO, IYIITHOT'O 3BEPS,
MYITHOTO 3BEpPsl, JOMAIITHEN MITULIBI o
JIOMAIITHEH THUIBI, KT

Mo04HBIE KOPOBBI 0,50 550
HeMo104HBbIi KPYIIHBINA POraThlii CKOT 0,35 420
Jlomann 0,36 390
CBUHBH 0,77 50
Ko3nr 1,42 38,5
bapansl, oB11bI 1,13 48,5
Kponuku 2,61 43
JIucuupl, €HOTHI 1,77 6,35
Hopxku, xoppku 6,42 1,75
Hytpun 2,25 5,0
Ilecisr 1,55 7,25
Cobomn 8,32 1,35
Kyps! B Bo3pacre 6onee 170 nueit 1,51 1,45
Kyppi-mononku ot 45 no 170 nuei 1,99 1,1
I{pimsiTa-Opoiinepbl 3,13 0,7
I'ycn 1,83 3,0
Wnneiiku 1,03 5,3
Crpaycsl 0,66 75

Tabmuna 3.11 — CooTHOIIIEHHE OCHOBHBIX THUIOB CUCTEM YOOPKH, XPaHEHUS U HCIOJb-
30BaHUs HABO3a U NTUYHETO MOMETA IS PA3JIUYHBIX KaTEerOpPUi CEIbKOX035HCTBEHHBIX
YKUBOTHBIX W MTHULIBI, J0JISI CyMMAapHOTO T'OJIOBOTO BBIJICJICHUS a30Ta Ha OJHY TOJIOBY 1-ro
BUJIa (TEXHOJOTUYECKOU TPYIIIbI) CENbCKOXO03IMCTBEHHOTO JKMBOTHOTO, ITYIITHOTO 3BEpS,
JIOMAIITHEH NTHIIBI B 3aBUCUMOCTHU OT CHCTEM YOOPKH, XpaHEHUH U MCTIOJIb30BaHUS HaB0O3a

° . =2 . [TactOuie, BINac, 3aroH
§ 2= Kunkuii naBos/ Cyxoe xpaHenue/ 5 ToM ‘fIfIC’J'Ie L VILHO- Cpennenspeiennas
= -
O E = E HaBO3HbIE CTOKU KOMIIOCTUPOBAHHE Y AOJI CyMMapHOTO
= ‘é am KOpMOBasd IUIOMAZKa | pooBOTO BBIIEIIEHUS
o]
mn O
g2 % = a30Ta pu
5328 OTCYTCTBHU JTAHHBIX
S © S Z |MCHonp30BaHKe UCIIOJIb30BaHUE UCIIOJIb30BAHUE
S X £ O 9 ; . ; . ; 0 cucTeMe yOOpKH,
s 2 & X |nmaHHOM cucte-| S JaHHOU S. |naHHOM cuctemsl,| S
T 5 2 . o o XpaHEHHS ¥ UCTIOJb-
2= & MBI, % CHUCTEMEI, % % g
g & 2 30BaHUs HABO3a
o
1 2 3 4 5 6 7 8
Momnounsie
1 0,175 76,3 0,6 22,7 0,18 0,500
KOPOBBI
Hemomnou-
HBIN
KPYIHBII 5.6 0,225 66,9 0,44 27,5 0,2 0,362
porarbli
CKOT
Jlomanu 0 0 81,6 0,38 18,4 0,23 0,352
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1 2 3 4 5 6 7 8
CeuHbH 239 0,247 76,1 0,42 0 0 0,379
Kosb! 0 0 81,6 0,32 13,4 0,18 0,294
baparsl, 0 0 81,6 0,3 18,4 0,19 0,280
OBIbI

Hymmpie 0 0 100 0,01 0 0 0,010
3BEpHU

Kpolukn 0 0 100 0,006 0 0 0,006
Hytpun 100 |0,004 0 0 0 0 0,004
Hlomanssia 0 0 93,5 0,04 6,5 0,08 0,043
IITHUIIA

Tabmuua 3.12 —YnaenbHOE BBIJENCHHE 3aKWCH a30Ta B paMKax CHCTEM YOOpKH,
XPaHEHHMsI U HCIIOJIb30BAHMS HABO3a

HaumenoBanue nponecca

Y aenpHOE BBIJICICHUE 3aKUCH a30Ta B paMKax CUCTCM y60pI(I/I,
XpaHCHUA U UCITOJIb30BAaHUA HABO34, KI/KT

[TacTOwuie, BhINAC, 3aTOH

AJId KPYITHOT'O poraroro CKota, JIOMaIlIHEeW TITULBI

Y CBUHEH 0,02
oBell, 0apaHOoB, KO3, JIOMIACH 0,01
NYIIHBIX 3BEpe 0,005
BrirynpHO-KOpMOBas 1101 1K 0,02
Cyxoe xpaHeHue 0,005
Kunkuit  HABO3/HABO3HBIE | C ECTECTBEHHON MOBEPXHOCTHOM KOPKOM 0,005
CTOKH 0e3 ecTecTBEHHOM MOBEPXHOCTHON KOPKU 0,001
XpaHeHHe B AsMax MO CTOMJIaMU KUBOTHBIX 0,002
I'myGokast mozxcTriiKa 0e3 nepeMelnBaHus 0,01
KPYITHOTO POTaToro CKOTa | aKTHBHOE MEpPEeMEeNTnBaHUE 0.07
Y CBUHEHU ’
KomnoctupoBanue B eMKOCTSIX U B OypTax 0,006
KoMnoctupoBanue B KOMIIOCTHBIX pslaX ¢ MHTEHCUBHOM a’panueit 0,1
KommoctupoBanue B KOMIIOCTHBIX psilaX ¢ HEMHTEHCHUBHOM (ITaCCUBHOI) adpanueit 0,01
IToMmer momMamrHei nTULBI C IOACTIIIKOI/0e3 MOACTHIIKI 0,001
AspobHas 00paboTka €CTECTBEHHBIE CHCTEMBI adpalliu 0,01
CUCTEMBI IPUHYAUTEIBHON a’dpanuu 0,005

Tabnmuua 3.13 —XapakTtepucTuka NTUYHUKOB JJI pacyeTa BBHIOPOCOB 3arps3HSIONINX

BEILIECTB B aTMOC(hEPHBII BO3AYX, HAMMEHOBAHUE 3arpsI3HAIOIINX BEILIECTB

IIpouenypa

Omnucanue nporiecca,
pacxoJIHbIe MaTepUabl

HawnmenoBanue BBIACITAOIIINX CSL

3arpsA3HAONINX BCIICCTB

1

2

Y6opka nomera
[Tonmeranue — mpoBo-
JUTCS Cpazy mocie
yIJICHUs TIOMeTa
(MPOIOIKUTENBHOCTh
yOopku — 1 neHs)

ITomer crpebaetcst TpakTopoM, MoArpedaercs
nonatamMu. Bo3zpacraer 3ara3oBaHHOCTH 3a
cueT BopoteHus nomera. Padoraer 50-100 %
BEHTWIATOPOB. BBIOpOC mueTr depe3 BBITSIK-
HBIE BEHTWISITOPbI

[Ibuie  Heopranuveckas, cojep-
JKamgass IOBYOKHMCb KPEMHUSA MC-
Hee 70 %, cepoBoIOpOI, aMMHUAK
(BBIOpPOCHI CEPOBOJIOPOAA U aM-
MMaKa y4TeHbl B pazzene 5)
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[Tponomxenue Tabmuib 3.13

1

2

3

O6myBka (1,5-2 1)

OO6nyBka 3JEKTPO- U BEHTOOOPYAOBAHHUSA
MPOU3BOTUTCS C3KAThIM BO3yxoM (10 aTm.)
OT KOMIIPECCOpa C IEJbI0 €r0 OYUCTKU OT
HAaCeBUIEH OPraHUYECKOM bLIN

[Ibute HeEopranmdeckas, couep-
Kalnasi JIBYOKHUCh KPEMHUS Me-
uee 70 %, aMMuak, cepoBOIOPOT
(BBIOpOCHI CepoBOAOpOJA U aM-
MHaKa YYTEHBI B pazzerne 5)

(1-1,5 4 na 3an)

MOHOONOK  (3-CeKIMOHHBI NTHUYHKK). Ha
OJIMH 3aJ1 WU OAMHOYHBIN NMTHYHUK PACXOJI,
COOTBETCTBEHHO, paBeH 160 /3 = 53,33 1.

Bnaxnas [IpousBoauTcss MoeyHOM MammHOW, pabo-|IIpoayKThl CXKHUraHus TOIUINBA
ne3nHeKIus, Tarote Ha au3enbHoM TorumBe. Pacxon —|(NO,, CO, SO,, caxa)

MOWKa BOJIOH 7,1 1 yac. Ha nTHYHUK pacXoayeTcs OKOJIO0

(1-2 nHs) 100 i

IIpoxuranue OOxur Bezmercsi orHemMeroM, pabdoraronwM | [IpogykTsl  cropasust - TOIUMBa
OTHEMETOM Ha mu3enbHOM TorutuBe. Pacxom— 160 m Ha|(NO,, CO, SO,, caxa)

Je3undexuus
H3BECTHIO, IOOEIKA
HM3BECTHIO TaIlICHOM,
CO3JIaHKMEC TOACTHIIKH

OO6paboTka pacTBOPOM KayCTHUYECKOW CO-
Ibl, 1O00ENIKa M3BECTHIO TOJOB M MOTOJIKA,
3aB0O3, CO3JaHHME IOJCTUJIKH U3 OINMUIOK,
IIPOCYIIKA NOCPEACTBOM BEHTUIISITOPOB

BEIOpOCOB HET, M1 UMHU
MO>KHO IpeHeOpeyb

I"azamus popmanraoOM
WA KPEOJTMHOM
(narueranue
dbopmamaa 1 pabota
nymku — 1 ),
[Ipomnecc ne3mHbpek-
U (ITUYHUK CTOUT
3aKpBITBIM 2448 4),
[TpoBeTpuBanue mno-
CpEeACTBOM BEHTHIISI-
TOpOB (2448 u)

PactBOop (opmanuHa WM KpeoJHHa pac-
NBUISIETCA CIELMATbHOM MMYIIKOW ¢ Hmopora
NTHUYHUKA B TeueHHe yaca. [Tymika pabora-
eT Ha Oensmue. Pacxoxg— 10 n/4. [Ipomon-
KUTENLHOCTh Ta3anuu 1 4. Ha nTuunuk
pacxonyercst okono 10 o1 6ensuHa u 120 n
pactBopa opmanuna. Jlanee NTUYHUK 3a-
KpbIBaeTcs Ha 24-48 u st npouecca je-
3UH(EKLNH, 3aTeM MTPOUCXOIUT MPOBETPH-
BaHue (Jeraszanus) B reuenue 24—48 u

dopmanpaerua wim GeHon
ITpoayKTHI CrOpaHus TOILINBA
(NO,, CO, SO,, yrineBoaopoibl
npeaenbasie C—Cjo)

Ta6nuna 3.14 — HaumenoBanue, ko1 ¥ [1JIK 3arpsi3Hsonmx BemecTs

Kox HaumenoBanue BeriecTa Kaace K m.p., Mr/M K c.c., Mr/M
BEII[ECTBA OTIaCHOCTH
1 2 3 4 5

0301 A3sora IV okcup (a3ota 1MoKcH) 2 0,25 0,1

0303 AmMMuak 4 0,2 -

0328 Yriepon uepHslii (caxa) 3 0,15 0,05

0330 Cepa nuokcu (aHTHIPH]L CEpHHCTBIH, 3 0.5 0.2
cepa (IV) okcup, cepHUCTEHIN Ta3)

0333 CepoBoopot 2 0,008 -

0337 anepoli[a okcuj (OKUCh yriaeposa, 4 5.0 3.0
yrapHbli ras)

0401 YrieBomopoas! mpenenbHble anuda- 4 25,0 (OBYB)
tudeckoro psja C;—Cjg (ankaHbl)

0410  |Meran" 4 50,0 (OBYB)

1052 MeTtaHon (METUIIOBBIH CIIUPT) 3 1,0 0,5

1071 ®denon (ruApoKcuOEeH30:) 2 0,001 0,0007
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[Iponomkenue Tabmuupl 3.14

1

2 3 4 | 5

1246

Ortundopmuar (MypaBbUHOM KHCIIO-
ThI ATUJIOBBIN 3¢up)

6/k 0,02 (OBYB)

1314

[Tponnonaneaeruy (mpomnaHaib, Ipo-
UOHOBBIN aJIbJIETH])

0,01 -

1325 dopmaiibsieru]1 (MeTaHasb)

0,03 0,012

1531

I'ekcanoBast kuciaoTa
(xanpoHOBast KUCJIOTA)

0,01 0,005

1707 Jumeruncynshun

0,8 0,6

1849 MetunamuH (MOHOMETHIIAMUH )

N W N W

0,004 0,001

2603 MuKpoopraHu3Mbl M MUKPOOPTraHM3MBbI-
NPOIYLIEHTH! (OTpacieil MPOMBIILIEHHO-
CTH: MYKOMOJIbHOM, KOMOWKOPMOBOM,

0/k

OWorpernapaToB Ha OCHOBE MOJIOYHO-
KUCTIBIX Oaktepwii) (mo oOmiemy Oakre-
pHaIBHOMY cuery)”

JIPOAOKEBOM, TTMBOBAPEHHOW, KOPMOBBIX- 5000 xi/m’
JPOAOKEH, AMHUHOKHUCIIOT, (DepMEHTOB, (OBYB)

2908 [Tbi1b  HEOpraHWuecKasi, CoJepIKalnas
JIBYOKHCh KpeMHusi meHee 70 % (ma-
MOT, IIEMEHT, IbLJIb IIEMEHTHOTO IPO-
U3BOJICTBA — TJIMHA, TJIMHHUCTBHIA Cla-
Hell, JOMEHHbI  [UIAK, TMECOK,
KJIMHKEp, 30J1a, KPEMHE3eM, TOJIOMHT,
IBUTH IIEMEHTHOTO ITPOHM3BOJICTBA — W3-
BECTHSK, MeJl, Orapku, ChIpbEBasd
CMECh, IIBUIb BPALIAOIINXCS - HEYEH,
OOKCHT U JIp.)

0,1

2920 ITeu1e MexoBas

(1epcTsiHasi, myxoBasi)

6/k 0,03 (OBYB)

T
) MeTaH SBIIS€TCS HE TONBKO 3arPS3HSIONIAM BEILECTBOM, HO M TAPHHUKOBBIM TA30M.

2 .
) 3HaueHHs He CyMMHPYFOTCS C BeTMMMHAMH BHIGPOCOB JIPYTHX 3arPA3HSIONINX BEIIECTB U IOMeUatoTcs GykBoii K.

Ta6nuna 3.15 — Onucanue cucteM yOOPKH, XpaHEHUs U UCIIOJIb30BaHUS HaBO3a

HaumenoBanue
Omnucanue nporiecca
npouecca
1 2

[TacTOuuIe, BHIIAC, 3aTOH

HaBo3 0T >KUBOTHBIX, KOTOpBIE MACyTCs HA ACTOMIIE UK BBIMACE,
ocTaeTcsi HeyOpaHHBIM M HE 00paldaThIBaeTCs

CytouHoe pa3dpachsiBaHHe

HaBo3 perynspHo yOupaeTcst U3 mOMEIICHHIA, TIe COJePIKATCS
’KHBOTHBIE, 1 BHOCUTCS B BO3/IE/ILIBAEMBIE 3€MJIM HMIIH ITACTOMIIA
B TeueHue 48 4 1mociie BeIAEICHUA

Cyxoe xpaHeHue

XpaHeHue HaBo3a OOBIYHO B T€UEHHE NEpUOJa HECKOJIBKHX MECALEB B
Oyprax BHe nomernieHuil. HaBo3 MoxHo OypToBaTh Guiarogapsi mpucyT-
CTBUIO JIOCTaTOYHOI'O KOJMYECTBA MOACTUIIOYHOIO Marepuajga WM I0-
TEpb BJIATH Yepe3 HCIapeHue

BeiryneHo-k0pMOBast
IUIOIA/IKa

AcdanpTipoBaHHas WM TPYHTOBAsI OTKPBITAS IUIOIIA/KA ISl COAEPKAHUS
0€3 KaKoro-imbo CyIIeCTBEHHOIO PACTUTENBHOIO IIOKPOBA, C KOTOPOH
HAKAaIUTMBAIOIIMICS HABO3 MOYKET IEPUOIMUECKH YOUPAThCS
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[Tponomxkenue Tabauupl 3.15

1 2
>KI/II[KI/II\/'I HaBO3/HABO3HLIC Hagos XPaHUTCA B TOM BUJC, B KAKOM OH OBLI BBIZICIICH XUBOTHBIMU,
CTOKH HJIn K HEMY ,[[O68.BJ'I$IIOT HCKOTOPOC MHUHUMAJIBHOC KOJIMYCCTBO BOJbI

JUTs1 O0JIeTYeHus padoT M0 UX YAAJICHHUIO U XPAHAT B CIICIIHATBHBIX
pe3epByapax 3a npeaeaamMu MOMEeIIeHHA

XpaHeHue B AMax MOJ CO6op u xpaHeHHe HaBo3a OOBIYHO ¢ HEOOJNBIION A0OABKOW BOJBL MU

CTOMJIaMH JKUBOTHBIX oe3 HEE, 00BIYHO noa peumeT4aTbiM IIOJIOM B 3AaKPBITHIX ITOMCHICHUAX
JUIS COAEP KAHMSI CKOTa

I'my0Ooxkast nmojxcTuika ITo mMepe HakoIUIEHUS HaBO3a IPOU3BOJUTCS HENPEPBIBHOE NOOABICHHE

KpPYITHOT'O POraToro CKOTa  |MOJCTHJIKH A aOcopOLMK HaBO3a B MPOLIECCE TPOM3BOACTBEHHOTO IUK-

Y CBUHEUN Ja, OOBIYHO Ha MPOTSHKEHUU 6—12 Mec, KOTOpPbIM yAanseTcsl TEXHUYECKU-

MU CPEICTBAMHU 110 Mepe HakoluieHus. CucTtemMa MOXKET MCIOJIb30BaThCs
B COYETAaHUH C BBITYJIbHO-KOPMOBOM IJIONIA/IKOM U TacTONILEM

KOMHOCTI/IpOBaHI/Ie B 6ypTaX HpOI/I3BOI[I/ITC$I Ha OTKPBITHIX IJIOIAJKaX

KomnoctupoBanue [Ipon3BOaUTCS B 3aKpBITBIX KaHaBaxX C HMPUHYIAUTEIBHOM aj’panueil u

B EMKOCTSX HENpepbIBHOM NepeMelinBaHuu. B OypTax ¢ mpuHyAUTENbHOMN a3panu-
ell, Ho 06e3 nmepeMenBaHus

KomnocrupoBanue B KOMIIOCTHBIX psiax ¢ peryJIApHBIM IEpeIONadYuBaHUEM

B KOMIIOCTHBIX psIax JUIs oOecrieueH sl mepeMelInBaHysl U adpaluu

C UHTEHCUBHOMW a’panuen

KomnocrupoBanue B xOMIIOCTHBIX psiax ¢ HEYACTBIM MIEPEIONaYuBAHUEM

B KOMIIOCTHBIX psJIax JUIs oOecrieueH sl nepeMelMBaHus U adpaliuu

C HEMHTCHCUBHOU
(maccuBHOW) adpanuei

[Tomer nomamHeit nrunbl | CucteMa ¢ MOACTHIKOM aHATIOTMYHA CUCTEME C TITyOOKOH MOACTHIIKON JUIst
C TIOJICTUIIKOI/0e3 KPYITHOTO POraToro CKota u cBuHer. CructeMa 0e3 TOACTHIKA MOXKET OBITh
MOJICTUIIKU AQHAIIOTUYHOM OTKPBITHIM SIMaM B 3aKPBITHIX TIOMEIICHUSX VIS COACPKAHUs
CKOTa WM MOXKET pa3padaThIBaThCS W MCIOJB30BATHCS IS BBICYIIABAHUS
noMeTa mo mepe ero HakorvieHus. Crictema 0e3 MOJICTUIKH M3BECTHA Kak
cucTeMa YOOpKH, XpaHEHHUsI M WCIIOJIB30BaHUSI HABO3a C BBICOKOIOIHSTHIM
NTUYHUKOM U SIBJISIETCSl JOPMOIA TTACCHUBHOTO KOMIIOCTHPOBAHMS B KOMITOCT-
HBIX PSZIax IPH HAJUIeKAIIeH pa3paboTKe M SKCIUTyaTalliy

AnpobHas o6paboTka Buonoruyeckoe okuclieHHe HaBO3a, COOPAHHOTO B KHUIKOM BHUAE, C HC-
TOJIb30BAaHUEM MPUHYIUTEIBHOM WM €CTECTBEHHOM a’paimu. EctecTBen-
Hasg adpalys OTrpaHUYMBACTCS a’POOHBIMH WU adpPOOHO-aHAIPOOHBIMU
NPyIaMHU-HAKOIIUTEISIMHI, & TaK)KE CUCTEMaMH BOJIHO-OOJIOTHBIX YTOJIUMA U
B OCHOBHOM 00YycrnoBieHa (orocuHTe30oM. [103TOMY 3TH CHCTEMBI CTaHO-
BSTCs] aHOKCUYECKMMH BO BPEMsI IEPUOJIOB OTCYTCTBUS COJTHEYHOT'O CBETA

[Ipumeqanusi.

1. IpuMeHEeHHE KUIKOCTHBIX CUCTEM cOOpa M XpaHEHHUS! HaBO3a BO3MOXHO TOJBKO MPH CTOMJIOBOM COZAEpKa-
HUU JKMBOTHBIX, KOTOPOE MPAKTHUKYETCS MPH OTKOPME JKHBOTHBIX Ha MsCO. B OTKOpPMOUHBIX XO3HCTBax co-
JIEPIKUTCST MOJIOAOE TIOrOJI0BbE KPYITHOTO POraToro CKOTa M cBHMHEH. HaBo3 MOJIOYHOTO poraTtoro CKOTa 4ac-
TUYHO OCTAeTCs Ha MacTOMIIAX, OCTATBHOW COOMPACTCS M XPAHUTCS B TBEPOM BHJIE.

2. JIns myInHbIX 3Bepel XapaKTEpPHO KJIETOYHOE COAEP/KaHUE U MPAKTUYECKH BECH HABO3 XPAHUTCS B TBEPJOM BHIIE.
3. YuureiBas cniennuKy MOBEJCHUS HYTPUI U YCIIOBHSI UX COJIEPKaHUs, KaK ITPAaBUIIO, BECh HABO3 XPAHUTCS B
KUJKOM BUJE.

4. Ilpumenenue a’3poOHBIX CHCTEM cOOpa U XpaHEHUsI HaBO3a OYE€Hb HE3HAUNTEIBHO.

5. Jlndg onpeneneHus TOro, CANTAETCA JIM JaHHAS CUCTEMA NpeIHa3sHaYeHHOM ISl XpaHEHHsI CyXOro WIN KHUJKOTO
HaB03a/HaBO3HBIX CTOKOB, CJIEAYET MOJTb30BATHCS KOIMYECTBEHHBIMHU JIAHHBIMH. B KauecTBe TpaHMYHOTO 3HAUCHUSI
pa3ENAIOIErO CyXHe U AKHUIKUE OTXObl, IpUHUMAeETCsl 20 MPOLIEHTHOE COACPYKAaHNE CYXOro BEIIECTBA.
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Tabmuua 3.16 — BenauuuHbl yACNBHBIX BBIJCICHUM 3arpsi3HAIONINX — BEIIECTB
OT CEJIbCKOXO3SIMCTBEHHBIX UBOTHBIX [JI1 PA3JIUYHBIX 3TAlOB TEXHOJIOTHYECKOTO
rpoleccca coaep KaHusi, BIpallluBaHuUs, OTKOPMa U BOCIIPOU3BOJICTBA

HaumMeHnoBaHNe CEIbCKOXO03SUCTBEHHOIO YKUBOTHOT'O
HanmeHnoBanme En. uzm. =
BELIECTBA (roxroi.) prmvn,m Jlomaas | CBuHbA Koza bapat,
poraTblii CKOT OBILIA
1. CepoBogopon r 15,71 10,59 15,72 2,92 2,56
2. MeTunamux r 13,88 7,87 7,57 2,29 1,2
3. deHoOI r 6,94 5,55 8,33 1,58 1,32
4. MeTtaHoa r 34,00 28,26 42,39 7,89 6,40
5. Ilponmonansaeruy r 17,35 12,11 17,03 3,47 2,76
6. 'excanoBas Kuciora r 20,54 28,26 9,46 5,05 3,86
7. Aumetuncynbhu r 26,64 40,37 59,80 12,30 9,38
8. Dtundopmuar r 52,73 48.45 34,06 10,72 8,61
9. Ilp11b MEXOBast r 416,3 282,6 200,6 86,74 88,31
10. Mukpoopranu3msI KII 44376,7 32769,7 | 20016,6 8223.,5 7603,0

Tabnuua 3.17 — BenuuuHbl yACTbHBIX BBIICIECHUN 3arps3HSAIOMIMX BEIIECTB OT MYITHBIX
3BEPEU IS PA3JIMYHBIX 3TAIOB TEXHOJIOTMYECKOTO MPOLECCA COACPIKAHNUS, BbIPAIIUBAHNSI,
OTKOpMa M BOCIIPOU3BOJICTBA

HaunmenoBanue En. n3sm HanmenoBanue mynmHoro 3seps

BELIECTBA. (roxron.) |Co6onb |Hopka, xopek | JTucuma | Tlecent | Kposwuk | Hyrpus
1. CepoBonopo r 0,135 0,259 0,602 | 0,664 | 0,117 | 0,128
2. Metunamua r 0,085 0,116 0,280 | 0,297 | 0,149 | 0,173
3. denon r 0,064 0,121 0,280 | 0,320 | 0,056 | 0,062
4. MetaHon r 0,315 0,607 1,402 | 1,532 | 0,271 | 0,311
5. IlponvoHansaeruy r 0,187 0,331 0,781 | 0,846 | 0,217 | 0,237
6. I'ekcanoBas kucioTa r 0,243 0,386 0,901 | 0,983 | 0,353 | 0,394
7. Jumeruncynbhu r 0,366 0,706 1,642 | 1,784 | 0,298 | 0,331
8. Dtundopmuar r 0,519 0,839 1,963 | 2,127 | 0,719 | 0,804
9. ITeu1s MexoBas r 0,86 1,093 2,524 | 2,813 | 1,831 | 2,019
10. Mukpoopranuzmbl K 580,4 777,5 1792,2 | 1989,3 | 1215,5 | 1339,6

Tabmuua 3.18 - BeawuwHbl yAEIbHBIX BBIICICHUN 3arpsi3HSAIONIN3X — BEIIECTB
OT JOMAIlIHEN TTHIBI U Pa3IMYHbIX 3TarlOB TEXHOJOTUYECKOTO MPOIecca COAEP KaHUs,
BbIpAlIMBAHMS, OTKOPMa U BOCIIPOM3BOJICTBA

HarMeHOBAHME BEIIECTEA Ex. nzm. HanmenoBanne nomManigei nNTHUIE
(rox-Ton.) Kypa YTKa I'yce | Unpeiika | Crpayc
CepoBoopoa r 0,380 0,066 0,091 0,905 5,165
MeTuiiamMuH r 0,119 0,082 0,114 0,284 1,680
denon r 0,165 0,032 0,044 0,401 2,295
MeTtaHou r 0,265 0,158 0,218 1,973 11,354
Ilpononansaerun r 0,306 0,105 0,147 0,719 4,258
I'excanoBas kuciora r 0,343 0,198 0,274 0,819 4,731
Humeruncynbdua r 1,733 0,152 0,208 4,129 24,128
Ortundopmuar r 0,768 0,397 0,539 1,822 10,645
ITsute MexoBast r 9,47 11,9 15,9 20,4 118,3

Mukpoopranu3Msl K 768,3 803,7 1070,5 | 17743 10240,4
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3.3.6 MoJHHEe3aIINTA CeJIbCKOX03ACTBEHHBIX 00bEKTOB

JIyist Bcex 3MaHuil U COOPY>KEHUI HEOOXOAMMO OTIPEIEIUTh KPUTEPUl HE0OX0aH-
MOCTH YCTPOMCTBA MOJIHUE3ALUTHI.

Ecmu MonmHuesammra 3maHuio TpeOyercs, 3TO HE O3Ha4yaeT, YTO 3/IaHUI0 HY)KHA
BHEIIHSAS MOJIHAE3AIINUTa (MOJHUEOTBO/), CPEACTBOM MOJIHME3AIIUTHI MOKET BBICTYIIATh
(MOMHUMO MOJIHUEOTBOJIa) YPAaBHUBAHUE IOTECHIIMAJIOB, BBIPABHUBAHUE IOTEHIIUAJIOB,
IIPUMEHEHUE YCTPOMCTB 3ALIUTHI OT UMITYJIbCHBIX [IEPEHAIIPSIKEHNI, SKPAHUPOBAHKUE U JP.

HeoO6xonumMocTh yCTpOWCTBA MOJHHUE3AIIUTHI, CPEICTBA MOJIHUE3AIIUTHI, YPO-
BEHb MOJIHUE3AIIUTHI (B TOM YHCJIC U IO TaOJIUIIE) ONIPEESIOTCS Ha OCHOBaHUM pacye-
Ta PUCKOB.

Cornmacuo TKII 3362011 «MosHne3anmmTa 34aHHM, COOPYKEHUN U UHKEHEP-
HBIX KOMMYHUKAIIU» PUCKU OBIBAIOT:

pacuemuuvie:

pUCK rudenu Jroaen R ;

PHUCK HEJIOMTYCTUMOTO HapyIIEHUSI KOMMYHAJILHOTO OOCITyKMBaHus R,;

PHUCK MOTEPU KYJIBTYPHBIX HEHHOCTEN R3;

PUCK HaHECceHHUs yiiepOa MaTepuaIbHOU IIEHHOCTH Ry,

odonycmumsie. R,

Tun ymep0Oa R )
I'ubens mroneit unm yBeubs 107
Hapymenre koMMyHanbHOTO 00CTy)KHBaHUS 107
IToTepst KynbTYpHBIX LIEHHOCTEN 107

Pacuem puckoe

Paszoen 6 TKII 336-2011

O0J151 30AHUSL, COOPYHCEHUSL:

pPUCK TUOEIH JIOICH:

Ry =Rp+ Rg+ R*c+ R*+Ry+Ry+R*+ R,

PHCK HEAOMYCTUMOTI'0 HapyIIeHUSI KOMMYHaIBHOTO OOCITYKUBAHUS:
Ry=Rg+ Rc+ Ry+ Ry +Rw+ Ry

PHCK TIOTEPH KYJIbTYPHBIX IIEHHOCTCH:

R; = Rg + Ry;

PHCK HaHECCHHMS yIepOa SKOHOMHUECKOMN IEHHOCTH (SKOHOMHYECKHUHN):
R4:R**A +RB +RC + RM +R**U +RV +RW +Rz.

* TonbKO JJIA 3,[[8.HI/II71 nim COOPY)KCHHﬁ, B KOTOPBIX UMECTCA OIMACHOCTb B3PbIBA, U I 6OJ'ILHI/II_I C
QIIEKTPUYECKUM 000PYI0BaHUEM, IPUMEHIEMBIM JUIS CTIACEHUSI KU3HU OOJIBHBIX, W APYTUX COOPYKEHUH,
B KOTOPBIX TIOBPEXKICHIE BHYTPEHHHUX CHCTEM Cpa3y jkKe CO3[IaeT yrpo3y Oe30MacHOCTH JIIOICH.

** TonbKO U1l COOPYKEHUH, B KOTOPBIX MOT'YT MOITMOHYTH )KUBOTHBIE.

OJIs1 CUCTNEeMbl IHEP2SOCHADHCEHUSL:

PHCK HEAOMYCTHMOTO HApYIICHUSI KOMMYHAIBHOTO OOCITYKUBAHUS:

R»=Rv+Rw+ Rz+Rg+ R¢;

PUCK HaHEeCcEeHHUs yuiep0a SKOHOMUYECKOM [IEHHOCTH (3KOHOMUYECKHU ):

R'4 = R'V + R'W + R'Z + R'B + R'C-
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Dnemenmul pucka 071 30aHUst 8 pe3yivmame NPamMoco yoapa:

RA — DIIEMEHT pucKa TPH IPSIMOM yJaape MOJHHH, KOTJa BO3HHUKACT IIIaroBOC
HaIpsKEHUE;

Rp —2reMeHT pricKa Mpy IPSIMOM y/Iape MOJTHUH, KOT/Ia BO3HUKAET B3PbIB WU TIOXKaP;

Rc — 2reMeHT pucka mpu MPSMOM yAape MOJHHH, KOTJa BO3HHKAIOT HABOJKH
1 DJICKTPOMArHUTHBIC HMITYJIbCHI.

Inemenm pucka 015 30anus npu OAUKUX YOApax MOJIHUU.

Ry — d7eMEHT pucKa Mpu OJTM3KOM yaape MOJIHHUW, KOTJIa BO3HUKAIOT HABOJKH
Y DJICKTPOMATrHUTHBIE UMITYJIBCHI.

Onemenmul pucka 05 30aHus 6 pe3yivmame YOapo8 MOJHUU 8  CUCTNEMbl
IHEP2OCHADIHCEHUSL:

Ry— d7EMeHT prcKa P y1ape MOJIHMM B KOMMYHHUKAIIMIO, KOT/1a BO3HUKAET IIa-
TOBOE HaIPSIKEHUE;

Ry — 27IeMeHT pucKa, TpH yaape MOJHHHA B KOMMYHHUKAITHIO, KOT/Ia BO3ZHHUKACT
B3pBIB WU TIOKap;

Ry — 2IeMEeHT puCKa, OTHOCAIIUNCS K TIOBPEKICHUIO BHYTPEHHUX CUCTEM.

Dnemenm pucka 0Oas 30aHusi 8 pe3yivmame YOapo8 MOJHUU BOIU3U CUCTNEMbl
OHEP2OCHADICEHUSL:

Rz — dlIeMEHT prcKa, OTHOCSIIIMICS K TOBPEIKICHUIO BHYTPEHHUX CUCTEM.

TKII 336-2011 ompenensieT UCXOIHYIO (POPMYJTy, B KOTOPOH KaXKIbIH AJIEMEHT
pucka Ra, Rg, Rc, Ry, Ru, Ry, Rw v Rz, MOKET OBITh IIOCUNTAH:

Rx=Nx- Px - Ly,

rie Nx — cpefiHee KOJIMYeCTBO HECUACTHBIX CITyJaesn;

Px — BepOATHOCTD NOpaKEHU;

Lx — yiiep0 nopakeHmusl.

Hampumep, Ry = Np - Pa * La.
Np=Ng-Ad-Cd-10°,

rine Ng= 0,1 - Td — cpenHeronoBoe 4uciio yaapoB MOJTHUY;

Cd — dhaxTop yunTHIBAIONINNA BIUSHUS OKPYKAIOIIEH 00CTaHOBKH;

Td — xonM4ecTBO IPO30BHIX JIHEH B TONY;
2
Ad nnomaab CTATUBaHUS MOJHUU, M,

Ad=L-W+6-H-(L+W) +9-n-(H);

L, W, H — nyivHa, IUpUHA, BBICOTA COOPY>KEHHUS, M;
Ng=0,1-Td — cpenHeroioBoe 4YUCIO YIapOB MOJTHUHU.
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Kpumepuu onpedenenus neobxooumocmu ycmpotucmea MOIHUE3AUWUMbL:
R1<107

R2<10° — wmonumesammra He TpeOyeTcs

R3<107

R1>10"

R2<10° — monnmesammra TpebyeTcs

R3<10°

R1<10°

R2>10" — momHHe3ammTa TpebyeTcs

R3<10°

R1<107

R2<107° — monHmesammura Tpedyercs

R3>107

Mosnnuesamnura Tpedyercs, eciau 000l U3 3JIEeMEHTOB pUCKa paBeH WU TIpe-

BBIIIACT JIOMYCTUMOE 3HAUYCHUE 110 PUCKY THOEIH JII0JICH:

R1=RA+RB+Rc+ RM+RU+Rv+Rw+RZ.

Tumnbt yinep6a Ry (y '): rubens mrozneit unn yBeubst — 10 °(wst Ry ; Re; Ry).
1. OnpenensieTcst HEOOXOIUMOCTh MOJTHUE3AMIMTHI HA OCHOBAHUH pacyeTa.

2. OnpenensieTcss ypOBEHb MEITHAE3ALIUTHI.

[Ipumeuanue: cienyer oOpaTUTh BHUMAaHWE, YTO YPOBHM MojHHe3amuThl o Tabmuue 7.2 TKII 336—
2011 HOCAT peKOMEHAATeNbHBIN XapakTep, YPOBHHU, MOJYyYEHHBIC TIPH ITOMOILIM pacueTa — 3T0 (paKTU4YeCKue u
OoJiee JOCTOBEPHBIC YPOBHH C YU€TOM OCOOCHHOCTEH 3aIMIIAeMOr0 OOBEKTA.

3. CpeI[CTBa MOJIHUC3AIIUTBI OIIPCACIIAIOTCA Ha OCHOBAHHNHA pacuCTa pUCKOB.

Iocmpoenue 30nb1 3auumol

B cuity Toro, 4to pa3psaHble HanpsHKEHUST BO3TYIITHBIX TIPOMEXYTKOB, OCOOCHHO IPH
pPacCTOSHUSIX B JICCATKA METPOB, MMEIOT 3HAYUTEIIHHBIE CTaTUCTUYECKUE Pa3OpOChl, MOJI-
HUEOTBOJIbI 00ECTIEUMBAIOT 3aIUTY 0O0BEKTA JIUIIL C HEKOTOPOH CTEMEHBIO BEPOSITHOCTH.

30HOM 3alUThl OAMHOYHOTO CTEP’KHEBOI'O MOJHHEOTBOJA BBICOTOM /1 sIBIsiETCA
KpPYTrOBOM KOHYC BBICOTOM /1y < /1, BEpILIMHA KOTOPOTO COBIMAJAET C BEPTUKAIBHON OCBHIO
MOJHUEOTBOAA. ["TaGapuThl 30HBI ONPEEAIOTCS ABYMS MMapaMeTpaMu: BHICOTOM KOHYyca
ho 1 pagnycoM KOHYca Ha YPOBHE 3€MJIM 7. 30HA 3aIIUThl OJUHOYHOI'O MOJIHUEOTBOAA
MIpUBEIEHA Ha pUCYHKE. 3.3.

Pucynoxk 3.3 — 30Ha 3a1UThl OIMHOYHOTO CTEP>KHEBOIO MOJTHUEOTBOIA
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30HY 3alIUThl MOJHHEOTBOJA C JOCTAaTOYHOM CTEICHBIO HAJEKHOCTH MOXKHO
paccuuTaTh JJIs MOJTHHUEOTBOIOB BEICOTOH 10 30 M o popmyie

1,6
rx:—h(h'hx), (341)
I+—=

r1e /1 — BBICOTa MOJIHUEOTBOJIA;

x — PaJInyC 30HBI 3aIIUThI HA BBICOTE /;

hy — paccMaTprMBaeMbIil YPOBEHb HaJ MOBEPXHOCTHIO 3eMJIM (MJIA BBICOTA 3allu-
[aeMOro 00OBHEKTA).

Meton ynpoUEHHOTO MOCTPOEHUS 30HBI 3aIUThl MOJHUEOTBOJIA BBICOTON 0
30 M npuBeaeH Ha pucyHke 3.4. MeToa MOXKET OBITh UCITOJIH30BaH IIPH HEOOXOIUMOCTH
OBICTPOTrO pacyeTa.

02 h

\\ JOHA 34aUIumet

0.75 h
-~

0.75 h

1.5k

PI/ICYHOK 34— HOCTpOCHI/IC 30HBI 3allIUTBI CTCPIKHCBOTI'O MOJIHUCOTBOA YIIPOIICHHBIM METOAOM

UToOBI OBITH 3alTUIICHHBIM OT MPSAMBIX YJAPOB MOJHHUHU, OOBEKT IMOJHOCTHIO
JIOJKEH HaXOJAUTHCSI BHYTPU KOHYCOOOpPA3HOTO MPOCTPAHCTBA, KOTOPOE MPEACTABISAET
co00i1 30Ha 33Tl MOJIHUEOTBO/IA.

O heKTUBHOCTH MOJTHUEOTBOIOB BhICOTON OoJiee 30 M CHUXKAETCs, TaK KaK Mpu
9TOM BBICOTAa OPUEHTUPOBKH MOJIHUU MTPUHUMAETCS TOCTOSIHHOM, YTO HE COOTBETCTBYET
JIEHUCTBUTCIbHOCTH.

B tabnuue 3.19 npuBeneHsl pacuerHble (HOPMYIIbl 30HBI 3aLUIUTHI OJUHOYHOIO
CTEP>KHEBOT'O MOJTHUEOTBO/1a BHICOTOM 710 150 M ¢ yueToM HaJie)KHOCTH 3aILUTHI.

CranpapTHbIE 30HbI 3aIIUTH OJUHOYHOT'O TPOCOBOTO MOJTHUEOTBOIA BHICOTOM /4 OT-
paHWYEHBI CHMMETPUYHBIMH JIBYCKATHBIMH TIOBEPXHOCTSIMH, O0OPa3yIOITMMH B BEPTHUKAIIb-
HOM CEYEHHH PaBHOOEIPEHHBIN TPEYroJbHUK C BEPIIMHON Ha BBICOTE /iy < /i 1 OCHOBaHU-
€M Ha YPOBHE 3eMJIH 2 7.
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Tabmuna 3.19 — Pacuetnbie GhoOpMymbl I OMpENETIeHUsT 30HBI 3aIUTHl OJMHOYHOTO
CTEPHEBOTO MOJIHHEOTBOAA

Hapexcocts Beicora Bricora konyca ho, M Pannyc xonyca ro, M
3amuTel P3 | MOIHMEOTBOaA /1, M
0,9 Ot 0 1o 100 0,85h 1,24

Ot 100 no 150 0,85h [1,2—107(h — 100)]A
Ot 0 1o 30 0,84 0,84

0,99 Ot 30 o 100 0,84 [0,8 — 1,43-107(h — 30)]A
Ot 100 no 150 [0,8 — 107°(h — 100)]A 0,7h
Ot 0 mo 30 0,7h 0,6A

0,999 Ot 30 o 100 [0,7 —7,14:107(h — 30)]A [0,6 — 1,43-107(h — 30)]4
Ot 100 no 150 [0,65 — 10(h — 100)]A [0,5 — 2107 (h — 100)]A

30Ha 3alUThl OJUHOYHOI'O TPOCOBOIO MOJTHUEOTBO/1A PUBEICHA HA PUCYHKE 3.5.

B ta6muue 3.20 mpuBeneHbl pacdeTHbIE (POPMYIIBI 30H 3aHIUThI OJIMHOYHOTO TPO-
coBoro moiHueorBoga BbicoToil g0 150 M. Ilox 4 moHmmaeTcss MUHHUMAaIbHAS BBICOTA
TpOca HaJl ypOBHEM 3eMJIH (C yU4E€TOM IIpOBeca).

[Tonymmpuna 7, 30HBI 3alIUTHl TPEOYyEeMOM HaJAEKHOCTH Ha BBICOTE A, OT TO-
BEPXHOCTH 3€MJIH OIPEETSAETCS BEIPAKCHUEM

» =r0(h0—hx)
x = ho . (3.42)
-
)’y N ) //"\
/ | = \ | v \\ <
7 8BV — T " B
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I'xy To
/’ —
7 \
/ AN
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N s 7
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Pucynok 3.5 — 3oHa 3a1uThl OAMHOYHOI'O TPOCOBOI'O MOJIHUEOTBOIA

ITpn HEOOXOIUMOCTH PACHIMPUTH 3AIMUIIACMBIA O0BEM K TOpPIIAM 30HBI 3aIUTHI
COOCTBEHHO TPOCOBOTO MOJTHUEOTBOJIa MOTYT JTOOABIISITHCS 30HBI 3aIITHI HECYIIUX OTIOP,
KOTOPBIE PACCUMTHIBAIOTCS TI0 (POPMyIJIaM OJMHOYHBIX CTEPIKHEBBIX MOJTHHEOTBOJIOB B CO-
OTBETCTBHH ¢ TaOiuueit 3.19.
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B Tabmune 3.20 npuBeneHsl GopMyIibl Ui pacueTa 30HBI 3aIUTHl OJUHOYHOTO
TPOCOBOTI'O MOJIHUEOTBOJA.

Ta6muma 3.20 — PacyeT 30HBI 3alIUTH OJITMHOYHOTI'O TPOCOBOTO MOJTHHEOTBOIA

Hanexnocth Bricota BricoTa Pamnyc
3aIUTEL P3 MOJIHHEOTBOAA /1, M KOHyca /o, M KOHYca 7o, M
0,9 Ot 0 1o 150 0,87h 1,5h
Ot 0 no 30 0,84 0,95h
0,99 Ot 30 no 100 0,8h [0,95 — 7,14-10>(h — 30)]h
Ot 100 no 150 0,84 [0,9~ 10°(h~ 100)]h
Ot 0 no 30 0,7h 0,7h
0,999 Ot 30 o 100 [0,75 —4,28:10°(h —30)]k| [0,7 = 1,43-10(h — 30)]h
Ot 100 o 150 [0,72 — 10°(h — 100)]A | [0,6 — 10°(h — 100)]A

CTep>KHEBOI MOJIHUEOTBOJl CUUTAETCA ABOMHBIM, KOIJIa PACCTOSHUE MEXKIY
CTEpPKHEBHIMU MOJHUEOTBOJAAMU L HE TPEBHIACT MNPEACIbHOM BEIUYUHBI L.
B npotuBHOM cityuae 06a MOJIHUEOTBO/Ia paCCMATPUBAIOTCS KaK OJUHOYHBIE.

Kondurypanus BepTUKAJIbHBIX U TOPU3OHTAIBHBIX CEYEHUN 30H 3aIlUTHI JIBOM-
HOT'O CTEP>KHEBOTO MOJIHUEOTBOJAA (BBICOTOM /1 M paccTosTHUEM L MEXITy MOJIHHEOTBO-
JaMU) TIpeJicTaBieHa Ha pucyHke 3.6. [locTpoeHne BHEmIHUX oOjacTed 30H JBOMHOIO
MOJIHHEOTBOJIa (TIOJYKOHYCOB ¢ rabaputamu /g, 7o) MPOU3BOIUTCS B COOTBETCTBUU C
dhopmymamu TabauIe! 3.19.

B-B
A-A
X
he,

Lex,

W
4]

Pucynok 3.6 — 3oHa 3amuThl JBOIHOTO CTEPKHEBOTO MOJIHUEOTBOAA
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Pa3mepsl BHYTpeHHUX 00J1acTel ONpeessitoTCs mapaMmeTpaMu Ay u Ac, epBhIN U3
KOTOPBIX 33JaeT MaKCHMAaJbHYIO BBICOTY 30HBI HEMOCPEJCTBEHHO Y MOJHHEOTBO/IA,
a BTOPOM — MUHUMAJILHYIO BBICOTY 30HBI MOCEpEIMHE MEXAY MOJHHEOTBoJAaMu. [Ipu
pacCTOSTHUU MEXAYy MOJHueoTBogamu L < Lc TpaHWIla 30HBI HE HMEET IMpoBeca
(hc = hy). dna paccrostauii Le < L > L.« BBICOTA Ac ONIPEASISETCS 1O BRIPAKSHUIO

Lmax B L

h, :H ) (3.43)

Bxopsmue B HeEro mnpenenbHbIE PACCTOSIHUS BBIYUCISAIOTCA MO (opmynam
Tabmuie! 3.21.

Tabnuua 3.21 — @opmyibl pacueTa 30HbI 3aLIUTHI IBOMHOTO CTEP>KHEBOIO MOJIHUEOTBO/IA

Bricora
HanexnocTb
MOJIHMEOTBOA Linax, M Le,m
3aInTEl P3
h,Mm

Ot 0 o 30 5,75h 2,5h

0,9 Ot 30 10 100 [5,75 — 3,57-1073(h —30)]h 2,5h
Ot 100 1o 150 5.5h 2,5h
Ot 0 1o 30 4,75h 2,25h

0,99 Ot 30 10 100 [4,75 — 3,57-1073(}1 -30)]4([2,25-0,0107(h —30)]A
Ot 100 1o 150 4,5h 1,5h
Ot 0 1o 30 4,25h 2,25h

0,999 Ot 30 go 100 (4,25 — 3,57-1073(}1 -30)]4([2,25-0,0107(h —30)]A
Ot 100 mo 150 4h 1,54

TpOoCoBBIII MOJIHMEOTBOJ CUMTACTCS IBOWHBIM, KOTJa PACCTOSIHUE MEKY TPOCaMHU
HE TMPEBBIIACT MPECIbHON BETUUUHBI L., B TIPOTUBHOM cClly4ae 00a MOJHHMEOTBOA
paccMaTpuBaroTCs Kak oauHouHble. KoHdurypaiys BEepTUKAIbHBIX U TOPU3OHTAIBHBIX
CCUEHUI CTaHAAPTHBIX 30H 3aIUTHI JTBOMHOTO TPOCOBOTO MOJIHMEOTBOJAA (BBICOTOHN /1
Y pacCTOSIHEM MEX1y TpocaMu L) mpeacTaBlieHa Ha pUucyHke 3.7.

[Toctpoenue BHemIHUX 00Js1acTell 30H (IBYX OJHOCKATHBIX MMOBEPXHOCTEN C rada-
putamu hy, rp) npousBoautcs no ¢opmynam (tadnuina 3.20) Ay OJUHOYHBIX TPOCOBBIX
MOJIHUEOTBOOB.

PazMepbl BHYTpeHHHUX 00JIacTel OMpeeNssioTCs mapameTpamu /g u A, EpBBIA U3
KOTOPBIX 33J]a€T MAaKCUMAaJIbHYIO BBICOTY HEMOCPEJICTBEHHO Yy TPOCOB, & BTOPOM — MU-
HUMAaJIbHYIO BBICOTY 30HBI IIOCEpeuHE MeXy Tpocamu. [Ipu paccTossHuu Mexay Tpo-
camu L < L¢, TpaHHIIa 30HBI HEe UMeeT npoBeca (g = h.). Jdns paccrosanii Le < L > L
BBICOTA /1, ONPEEIISIETCA MO BHIPAXKEHUIO :

Lmax _L
he =77, (3.44)

m
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PI/ICYHOK 3.7 —30Ha 3aIIUThI ABOMHOTO TPOCOBOT'O MOJIHUCOTBOA

Bxopsiyue B Hero mpeaebHbIe PACCTOSHUSA Ly, M Lc BEIYUCISAIOTCS 10 (GOPMY-
j1am Ta0ymie! 3.22.
JImmHA TOPHU3OHTAIBHOTO CEYCHHS 30HBI 3aHIMTHI Ha BBICOTE /1, OMPEIEIIICTCS 10

dbopmymnam:

[ =L/2-npu h <h,, (3.45)
L(hy —h,)

[, =———% mpu0<h, <h,. 3.46
2ty 1) (.40)

JUis pacimpeHus 3alUi@aeMoro oobemMa Ha 30Hy ABOMHOIO TPOCOBOI'O MOJIHHUE-
OTBO/Ia MOXKET OBITh IOJOMKEHA 30HA 3aILUTHI OIIOP, HECYIIHUX TPOCHI, KOTOpasi CTPOUTCS
KaK 30Ha JBOMHOTO CTEPKHEBOTO MOJHHEOTBOJA, €CIM PACCTOSHUE L MEXIy ONOpamu
MEHbIIE BBIYUCIEHHOTO MO (opmynam Tabmuubl 3.20. B npoTMBHOM ciyyae OIOpbI
JOJKHBI pACCMATPHUBATHCS KaK OJIMHOYHBIE CTEP’KHEBBIE MOJTHUEOTBO/bI.

Tabnuua 3.22 — Pacuer mapamMeTpoB 30HbI 3aITUTHI TBOWHOTO TPOCOBOTO MOJIHUEOTBOAA

Hage:xnocth BricoTa
3aIUThl P3 MOJIHMEOTBOA /1, M Lmax, M Le;m
0,9 Ot 0 1o 150 6h 3h
Ot 0 10 30 5h 2,5h
0,99 Ot 30 1o 100 5h [2,5—7,14:10°(h — 30)]h
Or 100 o 150 [5—5-10"(h — 100)]A [2-5107°(h - 100)]A
Ot 0 mo 30 4,75h 2,25h
0,999 Ot 30 110 100 [4,75—3,57-10°(h—30)]h| [2,25 —3,5:10°(h — 30)]k
Ot 100 10 150 [4,5-510°(h—100)]h | [2-5-10"(h—100)]A
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Heo6xo1MMOCTh BBIMIOJHEHHUS MOJIHME3AIIUTHI 3JJaHUM U COOPYKEHUU U TpeOye-
MBbII ypoBeHb €€ HajexkHoctu onpeaenstores no TKIT 336-2011 B 3aBucumocTH OT
Ha3HAYEHUA 3/1aHUSI WIM COOPYKEHUS, CTENIEHU OTHECTOMKOCTH, HAJUYHUs B HUX TOXKa-
pPO- ¥ B3pBIBOONIACHBIX 30H U .

3alUIIEHHOCTh 34aHUsl WIH COOPYKEHUS OT MPSMbBIX YAAPOB MOJHUU ONPEEIIsi-
€TCS BXOXKJICHHMEM BCEX €ro 4yacTeid B MPOCTPAHCTBO 30HBI 3aIUTHI MOJHHUEOTBOJIOB
JTAHHOT'O THTIA.

OO6mue TpeboBaHUS M TTapaMeTphl (pa3Mepbl) 30H 3allUThl BCEX TUIIOB MOJHUE-
OTBOJIOB IIPUBE/ICHBI BHIIIIE.

3.3.7 Pacuer moka3zartejieii B3PbIBOONACHOCTH (pPacyeTHOE W AOIMYCTHMOE
U30BITOYHOE IaBJICHUE B3PbIBA) MPOU3BOJICTBEHHbIX TOMeEIeHUM

IIpu pacuere 3HAYEHUI KPUTEPUEB B3PBIBO- U MOKAPHOW OMACHOCTU B KAYECTBE
pacyeTHOro CleyeT BHIOMpATh CaMblii HEOJIArONMPUITHBIA BAPUAHT aBapUU WM TaKOU
NepHOJI HOPMAJIBHOW pabOThI armapaToB, P KOTOPOM BO B3PHIBE yUaCTBYET MAaKCH-
MaJIbHO€ KOJMYECTBO BEIIECTB MJIM MaTepHaIOB, HAUOOJI€e OMACHBIX B OTHOIIIEHUU TO-
CJIEJICTBUI B3pbIBA.

UtoOBl oOmpenenuTh KaTEropuio 37aHWs WM TIOMEUIEHHUS Ha B3PBIBO-
U TIOKapHYI0 OMACHOCTh, HEOOXOAMMO pacCUUTaTh U30BITOUHOE JaBjieHUE B3pbiBa AP 1
CPaBHUTH €TO C IOMYCTUMBIM AP .

Pacuem u3zobimounozo oaenenusn e3pwviea AP ona coprouux 2a308, napoe
J1€2K0BOCNIAMEHAIOWUXCA U 20PIOYUX HCUOKOCmEll

N30bITOUHOE JaBJICHUE B3pHIBA JJI1 MHAWBHUIYAIbHBIX TOPIOYUX BEIIECTB, CO-
crosmux u3 atomoB C, H, O, N, Br, I, F:

mZ 100 1
CCT KH’

AP:(Pmax_PO)
VeP

CBFT. II

(3.47)

r71€ P, — MaKCUMAaJIbHOE JIaBJIEHUE B3pPbIBA CTEXMOMETPUYECKOM ra3o- WU MapoBO3-
JTYIIHOM CMECH B 3aMKHYTOM 00bEMeE, ONPEAEIIIEMOE SKCIEPUMEHTANIBHO WIIU 1O CIpa-
BOYHHMKAM JIsl Hanbosiee HeOJaronpusaTHBIX BApUAHTOB aBApUU; MPU OTCYTCTBUU JaH-
HBIX JIoITyckaeTcs npuHuMath paBHbIM 900 klla;

Py — HauanbHOE NaBieHue; qomyckaercss npuHuMath paBHbiM 101 kl1a;

M — Macca TOPIOYEro ra3a Wi MapOB JIETKOBOCIUIAMEHSIOIIMXCS U TOPIOYMX SKHAIKO-
CTEi, MOCTYIMUBIINX B PE3YJIbTATE PAaCUETHON aBapyUU B IIOMEIICHUE, KT;

z — KO3(P(PUITUEHT ydacTrsi TOPIOYETO BO B3PHIBE;

V., — CBOOO/IHBII 06BEM IOMELICHHS, M,
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. 2
Pr.n — IJIOTHOCTD Ta3a WJIM Mapa MpHU pacueTHOMN TeMreparype, KI/m’;
C.; — crexuoMeTpruyeckasl KoHleHTpanus razos win napos JIBX u 0K, %;
K,— xoadduiuent, y4UTHIBAIONIMN HETEPMETHUYHOCTh TOMEIIEHUS U He-
aanabaTUYHOCTH MPOIlecca TOPEHUS; TOMYCKAeTCsl MIPUHUMATh PaBHBIM 3.

Macca roprouyux razos
m= (Va o VT)pF.H > (3.48)

3
rae V, — 00beM rasa, BHIIIE/IIEro U3 anmapara, M,

3

V. — 00beM raza, BHIIIEIIIETO U3 TPyOONpoOBOIa, M.

V=0,01-RV, (3.49)

rae P, — nasienue B anmnapare, klla;
V — 06beM armmapara, M.

Ve =Vt +Var, (3.50)

3
rae Vi, — 00beM ra3a, BBIIEIIIET0 U3 TPyOOIpPOBOIa IO €r0 OTKIIOUCHUS, M”;

3

V>: — 00BeM rasza, BBIIIEINIETO U3 TPYOOHmpPOBOa TOCIIE €ro OTKIIOYEHUS, M.

Mir =47, (3.51)

I7I€ ¢ — pacXo]i ra3a, onpeesaieMblii B COOTBETCTBUM C TEXHOJOTMYECKUM PEriIaMEHTOM
B 3aBUCHUMOCTH OT JIaBJICHUSI B TPYOOIIPOBOJE, €ro AvamMeTpa, TeMIlepaTypbl ra30Bon
cpenabl U T. 1., M3/C;

T — pacueTHOE BpeMsl OTKJIFOUEHHUS TPYOOIPOBOJOB; OMPEACISETCS B KAXKJIOM KOH-
KPETHOM clly4ae MCXOJSl U3 peaJlbHOM OOCTAHOBKU U JOJDKHO OBITh MUHHUMAJIBHBIM C
Y4€TOM MacCMOPTHBIX AAHHBIX Ha 3allOpPHBIE YCTPOMCTBA, XapaKkTepa TEXHOJIOTHYECKOTO
MpoIiecca U BUJIa pacueTHON aBapuu, KOTOPOE CJIeAyeT IPUHUMATh PABHBIM:

a) BPEMEHHU CpalaTbIBaHUSI CUCTEMbl aBTOMATHUKHU OTKJIIOUYEHHUSI TPYyOONPOBOIOB
COIVIaCHO MaCHOPTHBIM JaHHBIM YCTAHOBKH, €CJIM BEPOSTHOCTh OTKa3a CHCTEMBI
aBromatuku He mnpesbimaer 0,000001 B rog wmimm obecrnedeHO pe3epBUPOBAHHUC
ee aneMeHToB (10 c);

0) 120 c, ecii BEpOATHOCTh OTKa3a cUcTeMbl aBToMaTuku npesbimaer 0,000001
B I'0J1 U HE 00ECIIeYEHO PEe3ePBUPOBAHUE €€ DIIEMEHTOB;

B) 300 ¢ — mpu py4HOM OTKJIFOUCHUH.

[Toq BpemeHeMm cpabaThIBaHUSI U BPEMEHEM OTKJIIOUEHHsS CIEAyeT MOHUMATh
MIPOMEXYTOK BPEMEHHM OT Hauajia BO3MOXKHOTO MOCTYIUICHHS TOPIOYEro BellecTBa W3
TpyOoMnpoBoa (pa3phiB, U3BMEHEHUE HOPMAJIBLHOIO JaBJICHUS U T. J.) 10 MOJHOTO Tpe-
KpaIlleHHs TOCTYTUICHUS Ta3a UK KUJKOCTHU B TIOMEICHUE.
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B o0mem:

Ve =001 P " L1+ 15 Ly + ... + 1%, L), (3.52)

riae P, — MakCUMaJIbHOE JIaBJIEHUE B TPYOOIPOBO/IE MO TEXHUUECKOMY perjiaMeHTy, Klla;
1, 72, ..., ¥y — BHYTPEHHUHN paguyc TpyOOIIPOBOJIOB, M;
Ly, Ly, ..., L, — nivHa TpyOONPOBOIOB OT aBApUMHOIO anmnapara J0 3aJBUKEK, M.

KoadduruenT ygactrst TOprodero Bo B3pBIBE z MOYKHO PACCUNTATH 110 XapaKTepy
pacmpeiesieHrs Ta30B U MapoB B 00beMe MOMENICHUS. 3HAUCHHSI €r0 MPUBEICHBI B Ta0-
e 3.23.

Tabnuna 3.23 — 3nayenune ko3 GUIMEHTA y4acThs BO B3pPbIBE

I"oprouee BemecTBo z
Bonopon 1,0
["a3b1 (kpoMe BOAOpO/IA) 0,5
JIerkoBOCIIaMEHSIFOIIMECS ¥ TOPIOUHE KUAKOCTH, 03
HarpeTsle 10 TEMIIEPATyPh! BCIIBIIIKY U BBIIIE ’
JlerkoBOCITAMEHSIOIINECS U TOPIOYNE KHUIKOCTH, HATPEThIE HIDKE TEMIIEPATYPHI 03
BCHBIIIKH, €CJIM BO3MOXXHO 00pa30BaHHUE a3pO30JIsl ’
JlerkoBOCIUTAMEHSIOIINECS U TOPIOYNE KHUIKOCTH, HATPEThIC HIKE TEMIIEPATyPhI 0

BCITBIIIKH, €CIIN O6p2130BaHI/I€ adp030J11 HEBO3MOXKHO

CB0OOHBIN 00BEM MOMEIIECHUSI ONIPEACIIOT KaK Pa3HOCTh MEXKy 00BEMOM TIO-
MEIIeHHUS] 1 00bEMOM, 3aHUMAEMbIM TEXHOJOTMYECKUM 000pyoBaHueM. Eciu cBoOo-
HBII 00BEM MOMEIICHUS ONPEACIUTh HEBO3MOXKHO, TO €ro JOMYCKAeTCsl MPUHUMATh yC-
J0BHO paBHBIM 80 % reoMeTpuyeckoro oobemMa noMeIieHusl.

[LmoTHOCTH ra3a Wim napa npyu paC4eTHOW TEMIIEpATYpE

~ M
(Vp +0,3671,)

Prn (3.53)

rie M — MonsipHasi Macca, KT/KMOJTb;
Vo — MonspHBIN 006eM, paBHbIH 22,413 M’/KMOJTb;
t, — pacueTHas TeMieparypa, °C.

B kauecTBe pacyeTHOM TeMIlepaTypbl CIEAyeT NMPUHAMATh MAKCUMAaJbHO BO3-
MOXHYIO0 TEMIEPATypy BO3AyXa B TAHHOM NOMENIEHWH B COOTBETCTBYIOLIEN KIIMMATH-
YECKOM 30HE MM MAKCUMAaJIbHO BO3MOXHYIO TEMIIEpaTypy BO3AyXa IO TEXHOJIOIMYE-
CKOMY PETJIAMEHTY C YYETOM €€ BO3MOYKHOT'O IOBBIILICHHS B ABAPUIHON CUTYAIUH.

Ecmu Takoe 3HaueHWE pacyeTHOW TEMIEPATyphl MO KAKUM-JIMOO MPUYMHAM OIpe-
JIEIATD HE YAAETCs, AOIYCKAETCsl MPUHUMATh ee paBHo 61 °C.

Crexnomerpuueckas koHnenTpauus ['T wim nmapos JIBX u [K:

100

cr :m, (3.54)

rjae  — ctexuoMeTpudecKkuii Ko3(PGUIIUEHT KUCIOPOIa B PEaKIIMU TOPEHUSI.
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CrexuomeTrpuyeckue K03(OPUIHEHTHI — 3TO HEOOJbIIINE YUCIa, KOTOPBIE MOKa-
3BIBAIOT, B KAKOM KOJIMYECTBE PEarupyroT U o0pa3yroTcs BEIIECTBA B pe3ysIbTaTe pe-
akiuu. CtexuoMmeTpudeckue ko3 PUIUEeHTH TOAOUPAIOT B COOTBETCTBUU C 3aKOHOM
COXpaHEHUS BEIIECTBA: KOJMYECTBO aTOMOB JIO M MOCJIE PEAKIINU JIOTKHO OBITH OJIH-
HaKOBBIM:

2C,HsOH + 70, — 4CO, + 6H,0 + Q.
2 Monb 7 Moib 4 MoJIb 6 MOJIB

CrexuoMeTpudeckuii Ko3PHUIIMEHT MOKHO TaK)Ke pacCuuTaTh 1o ¢hopmyie

n,—n, n

B=n +——F-—, (3.55)

TJI€ N, My, N, 1, — 9riciio aTOMOB C, H, O u rajioreHoB B MOJIEKYJIE TOPIOYETO.

IIpumep onpenesienus 3

HeoOxonuMo onpenenutb CTEXUOMETPUUYECKUN KOIPPHUIIMEHT KUCIOpOIa B peak-
1Y TOpeHus XJIoNKoBoH mbutH. @opmyia xionka (CgH9Os),.

YpaBHEHHE peaKy TOPEHUS:

C¢H, (05 + 60, U 6CO, + 5H,0 + 0,
rne n.=6;n,=10; n,=5;n,=0.
B=6+(10-0/4)—=(5/2)=6+(10-0/4)=06,

T. €. CTEXMOMETPpUUECKUN KOI(PIUTIUEHT 3 = 6, UTO paBHO YKCITY MOJIEKYJ KUCIOPO/a,
YYaCTBYIOIIMX B PEAKIIUH TOPCHUSI.

B 0oCHOBY OIleHKH B3PBIBOOIIACHOCTH MPOU3BOJICTBEHHBIX MMOMEIICHUHN MOJIOKEH
HHEPreTHUECKUNA TIOAXO0/, 3aKITIOYAIONINICS B OI[EHKE PACU€THOTO M30BITOYHOTO JIaBJie-
HUSI B3pbIBA Ap W CPAaBHEHUU €TI0 C IOMYCTUMBIM AP 0.

3HayeHus: U30BITOUHOTO JIaBJICHUS, P KOTOPHIX BO3HHUKAIOT Pa3JInYHbIC pa3py-
IIEHUSI IPOMBIIIICHHBIX 00BEKTOB, yKa3aHbl B Tabnuiie 3.24.

Tabmuma 3.24 — H30bITOuHBIE JaBIEHUS, MPU KOTOPHIX BO3ZHUKAIOT pa3pyIICHUS
Pa3JIMYHOM CTEIIEHU

3HaueHue py, Klla,
OOBeKT pa3pylieHus IIPH CTETICHU pa3pyIICHUs
CHJIBHOU CpenHen cimabou
1 2 3 4
KpanoBoe o0opynoBanue 70-50 50-30 30-20
CranouHoe 060pyJOBaHHE 70—-60 60—40 40-25
Bo3aynminele nuHnM anexkrponepenay 120-100 70-80 40-20
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[Iponomxkenue Tabauupl 3.24

1 2 3 4
AHTEHHBIE yCTpOMCTBA 40 40-20 20-10
HazemHblie TpyO0OmpoBOIbI 130 50 20
3nanust puaepHbIX U TpaHC(HOPMATOPHBIX MOACTAHIUHN U3 6040 40-20 20-10
KUpIIM4a UM OJIOKOB
Bogonanopuele OamHu 6040 40-20 20-10
3/1aHus ¢ METAJUIMYECKUM U 5KeJIe300€TOHHBIM KapKacoM:
IIPOMBIIUIEHHBIE 60—40 40-20 20-10
MHOT'03TaXKHbI€ aJIMUHUCTPATUBHBIE 5040 40-30 3020
3/1aHUs] KUPIUYHbBIE MHOTO9Ta)KHBIE!
TpH U OoJiee dTaxe 30-20 20-10 10-8
He OoJiee ABYX dTaxel 36-25 25-15 15-8
3/1aHMs I€pEBSIHHBIC 20-12 12-8 8—6
31aHus )KIIIbIE ¥ TIPOMBIIIJICHHBIE OCTEKJIICHHBIC 5-2 2,0-1,5 1,5-0,1
I'ycennuHsble TAra4u U TPAaKTOPBI 60 60-40 40-30
['py30Bble aBTOMOOMIIN ¥ aBTOLUCTEPHBI 50 5040 40-20

Crnalble pa3pylIeHus] XapaKTepU3yIOTCs Pa3pyLIEHUEM OKOH, JABEpEil, JEerKuX mepe-
TOPOJIOK, TIOBPEXIECHUEM KPBIIIM, HATMYUEM OTAEIBHBIX TPEUIMH B CTEHAX BEPXHUX 3Ta-
xeil, nepopmariet TpyO U UX MOBPEKACHUEM Ha CTHIKAX, ITOBPEXKACHUEM 3JIEKTPOIPOBO/I-
Ku U T. 1. [Tociie KarmuTaabHOro peMOHTA 31aHUE MOMKET OBITh BOCCTAHOBIIEHO.

IIpu cpenHey cTeneHn paspylIeHUN MPOUMCXOAUT pa3pylICHUE BHYTPEHHUX IIe-
PEropoaoK, OKOH, IBEPEl, KPbIIl, TOBPEKAAIOTCA WM Pa3pylIaloTCa YepJayHble Te-
PEKpBITHSA, YACTUYHO — CTEHBI BEPXHUX 3Ta)K€H, BO3MOXHBI TPEIIMHBI B cTeHax. Ha-
OJIfoaloTCsT  OTNENbHBIE  pa3pbiBBl U Aedopmaius TpyOOmpoBOJIOB, Kabenei,
NOBPEXKIEHUsI CTaHKOB. [loBasibl COXPAHAIOTCS M MOTYT OBITh MCIIOJB30BAHbI MOCIIE
pPacUuCTKU 3aBAJIOB. BOcCTaHOBIEHWE 3aHUS BO3MOKHO ITOCJE IPOBEICHHS Kalld-
TaJIbHO-BOCCTAaHOBUTEIBHOTO PEMOHTA.

CuiibHBIE pa3pYILIECHHUS XapaKTEpU3YIOTCA PAa3pyLICHHUEM YacTHU HECYIIHX 3JIe-
MEHTOB (CTEH M MEepPeKpBITHI BcexX ATaxel). IMeroTcst MaccoBblie pa3pbIBbI TPYyOOIpO-
BOJIOB M KaOeineil. Mcnonp30BaHue 3JaHUNA C TAKUMU Pa3pyLICHUSIMU HEBO3MOXKHO U
Helleeco00pas3Ho.

N30bITOYHOE 1aBIeHUE B3pbIBA OT/ICIIBHBIX BEILIECTB, a TAKKE UX CMece

_ HmmZp0

Ap =
V., pBKHCpTo , (3.56)

rae H, — terora cropanus, JDx/kr: ms anerwiena H, = 50,27 MJx/kr; amieroHa —
30,81; Oenzona— 42,36; OensuHa— 41-44 (B 3aBUCHMOCTH OT COpTa); BOJOpPOJIA —
143,06; metana — 50; nponana — 50,42; nyst aTriioBoro cnupta — 29 MJx/kr u 1. 1.;

ps — INIOTHOCTH BO3AYyXa IIPU HAYaJIbHOM Temiieparype 1, KI/M’;

C,— rtemnoemkocTs Bo3ayxa, Jx/(kr-K); nomyckaerca HOpuUHMMaTh paBHOU
1010 Jx/(xr-K);

T, — HavasibHAs TemIeparypa Bo3ayxa, K.
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ITo dopmyne (3.56) nmoacunuThIBaeTCS U30BITOYHOE JABICHHUE B3PhIBA JIS IThLJIC-
BO3JYIIHBIX cMeceil. B aToM ciydae kodphUIIMEHT z, YUYUTHIBAIOIINI JOJII0 y4acTHs
B3BEIICHHOW TOPIOYEN MbLUIA BO B3PHIBE, TP OTCYTCTBUH SKCIIEPUMEHTAIBHBIX CBEJIE-
HUN npuHUMaloT paBHbIM 0,5. PacyeTHyio Maccy m B3BEIICHHOW B 00BbeMeE MOMeIIe-
HUSI IBUIM OIPEAEISAIOT KaK CYMMY JBYX CJaraeMbIX:

m = Myy t My, (3.57)

TJ€ M,; — Macca IbUIA, NOCTYIIMBIIEH B MOMEIICHUE B PE3YJIbTATE aBAPUMHOU CUTYya-
VU, KT;

My = Ky, — pacueTHas Macca B3BUXPEBILEHCS TBLIH, KT

kg; — MOJIS OTJIOKUBILEHCS B TOMEIICHUH MbLUIA, CTIOCOOHON TEPEUTH BO B3BEIIICH-
HO€ COCTOSIHHE B PE3yJbTaTe€ aBAPUMHOW CUTyallUH: NPU OTCYTCTBUM SKCIEPHUMEH-
TaJIbHBIX CBEJICHUN JOMYyCKAETCA MPUHUMATS kg, = 0,9;

My — Macca IbUIN, OTJIOKUBIICHCS B MOMEIIEHUA K MOMEHTY aBapuH, K.

PacueTHoe U30bITOYHOE JIaBJI€HHE B3PhIBA THOPUIHBIX B3PBIBOOMACHBIX CMECEH,
coAepKalux ra3bl (Iapbl) U MbUIK:

Ap = Ap: + Ap,, (3.58)
rae Ap, u Ap, — naBlieHUs B3pbIBa, BIYUCIISIEMBIE, COOTBETCTBEHHO, JIJIA ra3a (mapa) u
MIBUTH TI0 U3JI0’KEHHOU BBINIE METOIUKE.
Onpeodenenue 0onycKkaemoz0 uzdblmouHo2o 0asieHus
Onpeoenenue 83pvigoycmouuusocmu 30anus. B Hauane pacyera mo TaOIu-
e 3.25 onpeaensatoT CTeNCHb B3pbIBOOIIACHOCTH FOPIOYNX BEIIECTB.

Tabnuna 3.25 — CteneHb B3phIBOOIIACHOCTH TOPIOYMX BEIIECTB

Hopmanbnas Wnnekc
Crenens
["oprouee BemecTBoO CKOPOCTh OITACHOCTH f o,
B3PBIBOONIACHOCTH
TOPEHHS L, M/C MlIla - m/c
AMMHuak, METaH, METHJIOBEIN CITUPT
> . ’ -IIpT, cnabas o 0,3 <14
XJIOPUCTHIM METHUJI, XJIOPUCTHIM STHI
AmneroH, 0eH30i1, OyraH, OyTHUI0BBII
’ » DYTa, OYT cpeHss 0,3-0,4 14-16
CIUPT, TeKCaH, TeNTaH, MeHTaH
byraguen, nu>THiI0BLIN 3up, mponad
yT ’ N bwp, p ’ MOBBIIICHHAS 0,40-0,55 16-20
MIPOMUJICH, STHJIOBBINA CIUPT
Bensun, napaneaerus, MOINITHIEH
» 11ap ’ ’ BBICOKAS 0,55-0,70 20-25
CTUPOJ, pypaH, ITHICH
Auerniied, BOIOPO, OKACH YIIEpOIa. Ype3BLIYANHO
» BOAIOPOIL, yriepona, p Bouee 0,7 25-32
CEPOYTIIEPOT BBICOKAs
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[To ycTaHOBIIEHHOW CTEMEHU OMACHOCTH BEIECTBA BHIOUPAIOT COOTBETCTBYIOIIUN
el ypoBeHb (KJ1accC) B3PHIBOYCTOMUYUBOCTH COOPY>KEHHUS U3 CICAYIOIIUX COOTHOILICHUM:

CremneHb B3phIBOONACHOCTH BEIIECTBA Kracc B3ppIBOyCTONYMBOCTH 3aHUS
1 I Apmax = APron / 1,2
2 II Apmax = APon / 1,25
3 I Apmax = Apron / 1,3
4 IV Apmax = Apron / 1,4
5 V Apmax = Apron / 1,5

[Tox B3pBIBOYCTOMYMBOCTBIO CJIEAYET IOHMMATh OTHOILLIEHHUE JOIYCKaeMOM Harpys-
KU Ha CaMbIil CIIa0bIi 3JIEMEHT KOHCTPYKIIUIA, YCTOWYMBOCTH KOTOPOTO TPH B3PHIBE MOKET
ObITh 0OecrieueHa Ap ., K MAKCUMAILHOM B3PBIBHON HATPY3KE APy B TOMEIICHUM.

[IpuHATHIA KJIaCC B3pPBIBOYCTOWYMBOCTU 3/1aHUS OTPAHWYMBAET BEIUWYUHY MAaK-
CHUMAaJIbHOUM B3PBIBHOW HArpy3KH BHYTPH MOMEIIEHUS JTOMYyCKaeMbIM H30BITOYHBIM JaB-
JIeHueM Ha HamboJjee clalblil 3JIEMEHT, KOTOPBI MOXKET OKa3arh BIUSIHUE HA B3PBIBO-
YCTOMYHUBOCTD 3aHHUSI B LIEJIOM.

Jlonyckaemoe M30bITOYHOE JTaBICHUE B MOMEIIEHUH Apro; YCTaHABIMBAECTCS C yde-
TOM YCJIOBH Pa0OThI U IPOUYHOCTH KOHCTPYKIIUM, a TAK)KE IPOUHOCTHU CBSI3EH MEXKITY HUMM:

APson = APer Ky / Ky (3.59)

rae Ap. — JoIlyckaeMoe JaBlieHHe (CTaThyeckas Harpys3ka), onpeenseMoe no Hauoo-
Jee cmabbIM KOHCTPYKITUSAM, KOTOPBIE MOTYT IOBJHUSATH HAa B3PBIBOYCTOMYHBOCTH CO-
opyxeHus (IIPU OTCYTCTBUU HEOOXOIUMBIX JaHHBIX Ap. MOXHO IMPUHUMATH 10 TabJIH-
e 3.26 ¢ y4eToM Kjacca OTBETCTBEHHOCTH COOPYKEHUS ):

Tabnuua 3.26 — JlomycTuMble 3HaY€HUsI JaBJIEHUSI HA COOPYKEHUSI U KOHCTPYKIUU

3uaueHus Apq, klla, npu knacce

Tun u xapakrepucTuka 31aHUN, KOHCTPYKIMHA OTBETCTBEHHOCTH COOPY’KEHUS
I 11 111
1 2 3 4

OnHOATaKHBIE MPOU3BOACTBEHHBIC 31aHUS JIETKOTO TUTIA
13 cCOOPHOTO KeNIe300€TOHA MPH 1Iare KOJIOHH 0 6 M BBICOTOM:

10 10,8 M 6e3 KpaHOBBIX HAarpy30K 5 4,7 4,5
6omee 10,8 M 0€3 KPaHOBBIX HATPY30K 3,5 3,3 3,1
10 10,8 M ¢ KpaHOBBIMU Harpy3KamMu 10 9,5 9

6omee 10,8 M ¢ KpaHOBBIMU HArpy3KaMH 7,5 7 6,7

OpnHOATa’KHbIE IPOU3BO/ICTBEHHBIE 31aHUS JIETKOTO TUIIA
13 COOPHOTO >KeIe300eTOHA MPH 1Iare KOJIOHH J0 6 M BBICOTOI:

10 10,8 M 6e3 KpaHOBBIX Harpy30K 5 4,7 4,5
6ostee 10,8 M 63 KpaHOBBIX HAIPy30K 3,5 3,3 3,1
10 10,8 M ¢ KpaHOBBIMU Harpy3kamu 10 9,5 9
6onee 10,8 M ¢ KpaHOBBIMU HArpy3KaMu 7,5 7 6,7
To xe nmpu mare KojaoHH 10 12 M BBICOTOM:

10 10,8 M 6e3 KpaHOBBIX HAarpy30K 3,5 3,3 3,1
6onee 10,8 M 63 KpaHOBBIX HArPYy30K 2,5 2,3 2,2
10 10,8 M ¢ KpaHOBBIMH Harpy3Kamu 7,5 7 6,7

6onee 10,8 M ¢ KpaHOBBIMU HArpy3KaMu 5 4,7 4,5
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1 2 3 4
OnHOATaXKHBIE TIPOU3BOICTBEHHBIC 3/IaHUS
CpeIHero Tumna u3 cOOpHOro Kelre300eToHa
IIpH [are KOJOHH J0 6 M BBICOTOM:
10 10,8 M 0e3 KpaHOBBIX Harpy30K 10 9,5 9
6onee 10,8 M 6e3 KpaHOBBIX HATPY30K 7,5 7 6,7
10 10,8 M ¢ KpaHOBBIMM Harpy3kamu 15 14,2 13,5
6onee 10,8 M ¢ KpaHOBBIMH HArpy3KaMu 12,5 11,8 11,2
To ke npu mare KoJoHH A0 12 M BBICOTOI:
70 10,8 M 6e3 KpaHOBBIX HArpy30K 5 4,7 4,5
6omee 10,8 M 0e3 KpaHOBBIX HArPy30K 3,5 3,3 3,1
710 10,8 M ¢ KpaHOBBIMH HArpy3Kamu 10 9,5 9
6osee 10,8 M ¢ KpaHOBBIMH HAarpy3KaMu 7,5 7 6,7
OpnHo3TakKHbIE TPOU3BOICTBEHHBIE 3/1aHUS
TSDKEJIOTO THIAa U3 MeTaJljla MpH 11are KOJIOHH
10 6 M BBICOTOH:
10 10,8 M 6e3 KpaHOBBIX HArpy30K 15 14,2 13,5
6omee 10,8 M 0e3 KpaHOBBIX HArPy30K 12,5 11 10,5
710 10,8 M ¢ KpaHOBBIMH HArpy3Kamu 30 28,5 27
6osee 10,8 M ¢ KpaHOBBIMU Harpy3Kamu 22,5 21,3 20,2
To e npu mare KoJIOHH 10 12 M BBICOTOM:
10 10,8 M 6e3 KpaHOBBIX HATPY30K 12,5 11,8 11,2
6onee 10,8 M 6e3 KpaHOBBIX HATPY30K 10 9,5 9
10 10,8 M ¢ KpaHOBBIMM Harpy3Kkamu 20 19 18
6onee 10,8 M ¢ KpaHOBBIMH Harpy3kaMu 15 14,2 13,5
MHOT03TaKHBIE POMBIIUICHHBIE 3IaHUS:
cO COOpHBIM >Ke1e300€TOHHBIM KapKacoM M CAMOHECYIIIUMU
CTEHAaMHU C CETKOU KOJIOHH
6 X6 M 20 19 18
6X9 M 15 14,2 13,5
CO COOpPHBIM KeJIe300€ TOHHBIM KapKacoM
Y HABECHBIMU MAHEJSIMU C CETKOW KOJIOHH
6 X6 M 15 4,2 13,5
6x9 m 11,5 11 10
paMHOM KOHCTPYKIIMH B JIBYX HaIlpaBICHHIX
¢ 06e30a7109HBIM ITEPEKPBITHEM C CETKOM KOJIOHH
6x6 M 25 23,7 22,5
6x9 M 18 17 16,2
Kupnnusbsie 0JHOATaXHbIE 3JaHUS C TOJIUHON CTEH:
1o 51 cm 10 9,5 9
70 64 cm 12,5 11 10,5
DepMbl, IIIUTHI, OATKH TOKPHITUHN U IEPEKPHITUIT 10 9,5 9
CamoHecy11I1e CTEHOBBIE MAHEIH, IEPETOPOIKU 7,5 7,1 6,7

BCCHBIMH KpaHaMH U 0e3 KpaHOB.

IIpumeuanue. K 31aHUAM JIETKOTO TUIIA OTHOCST 3[JaHUS € IpojeTaMu 10 18 M, BBICOTON 0 HMIKHEro Iosica
cTponuibHBIX epm 10-15 M, ¢ MOCTOBBIMU KpaHaMH TPY30MOABEMHOCTBIO 10 30 T, a TaKKe 3AaHUS C TOA-




64

K — KOO()PUIIUEHT, YUYUTHIBAIOIINN BETPOBOM pallOH CTPOUTEIHCTBA!

BETPOBOM PaliOH CTPOUTENBCTBA: | I I v Vv I VII
KO3 ULIHEHT K,: 0,7 0,8 1 1,2 1,35 1,3 1,8
Kpp — KO3 QUIUEHT IpUBENEHNS CTaTUYECKON Harpy3kH (Tabnuna 3.27):

Tabmmna 3.27 — 3HayeHus Ky, B 3aBUCHMOCTU OT BHJAa KOHCTPYKIIMU U KIIacCa B3PBIBO-
YCTOMUYHUBOCTU COOPYKEHUS

Kitacc B3ppIBOyCTONYMBOCTH
| 11 111 1\ \Y

L1 | 1,15 | 1,2 | 1,25 | 1,50

KoHcrpyknus

[TnuTel, Oanku NepeKphITUNA U OKPHITHIH, HECYyIIe
Y CAMOHECYILHE CTEHOBBIE IIAHENH, [IEPErOPOAKU

LIS L 1,2 | 1,25 | 1,3 | 14
1,25 | 1,3 14 | 15

cDepMLI, IJ1aBHBIC OaJIKH NEPCKPLITUA U TIOKPBITHUA

KosioHHBI, HECYLIIE CTEHBI 1,2

31aHusi CpEeTHEro THUMa CTPOSAT JUOO MOJHOCTHIO U3 METajlia, Tu0O0 C MpUMEHe-
HUEM COOPHBIX JKEJIe300€TOHHBIX KOJOHH. DTH 3[IaHUs UMEIOT TIpoJieThl 10 30 M, BBICO-
Ty 10 20 M, MOCTOBBIE KpaHbI Tpy3010AbeMHOCTHIO A0 100 T.

K 31aHMsIM TSDKEIOTO THIIA OTHOCAT LIEXH € MpojeTaMu 36 M 1 0oJiee, BRICOTOM
25-30 M, ¢ MOCTOBBIMM KpaHaMmH rpy30noabeMHOCThIO 110 400 T. Kapkac Takux 3manuit
JIeJal0T TOJIBKO U3 CTaJIH.

Onpedeﬂeuue HAZPY30K, pa3pyuiarouiux ocmeKiienue

Pacuetnas Harpy3ka, pa3pyuaroiasi JJNICTOBOE OKOHHOE CTEKJIO:

DPper = Der Vs (3.60)

TA€ p. — Harpy3Ka, Ipu KOTOPOM pa3pylIaeTcsl JIUCTOBOE OKOHHOE CTEKIJIO (MpHU OAU-
HapHOM OCTEKJICHHH) C COOTHOIIICHHEM CTOpOH JiucTa 1:1 (Tabnuma 3.28);
y —Koa(punueHT ycnoBuit paboThel (Tabauna 3.29).

Tabauna 3.28 — Harpy3ku, pa3pymiaronue CTeKo

Harpy3ka, kIla, npu niomaam o1HOTro JUCTa CTEKIa, M’
TommuHa cTekira, MM
0,6 0,8 1 1,2 1,5 2
3 4 3 2,1 1,5 1,2 1
4 — — 3,2 2,6 2 1,5
5 _ _ - 4 3,2 2,5
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Tabnuua 3.29 — 3naueHus ko3 UIMEHTa YCIOBUM pabOThI

COOTHOI_HCHI/IC CTOPOH JIMCTA CTCKJIa y
1:1 1

1:1,33 1,04

1:1,5 1,08

1:1,75 1,16

1:2 1,25

1:3 1,38

Ecnmu B KauecTBe JErkopa3pymaeMoro 31eMeHTa KOHCTPYKIIUHU, HPUMEHSIOIET0Cs
Uil 00€CTIeYeHUsI COXPAHHOCTH 3/1aHUs MPHU B3pbIBE, UCMOJB3YIOT JABOMHOE OCTEKIJICHHE,
TO pa3pyILLAIOLLYIO €r0 HATPY3KY Pyp. cr2 YBEIHMUHMBAIOT, PACCUUTBIBAS €€ 110 (hOpMYIIE:

pp.CTZ = 1915 pp.CT . (361)

Paspymaroniyto CTekno Harpy3ky IHpHU IPOMEKYTOUYHBIX 3HAYCHUSX IUIOLIAIN
OJIHOTO JINCTA CJIEAYET ONPEAEIATh UHTEPIIOIAMEN PUBEACHHBIX PAHEE 3HAYCHUM.
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4 TPEBOBAHUSA K O®POPMJUIEHUIO KYPCOBOT' O IIPOEKTA

4.1 OdopmJieHne JUCTOB MOSICHUTEILHOH 3aITUCKHU

TexcroBbie MaTepuansl [13 BRIMOTHAIOTCS Ha AUCTaxX OEION MAIIMHOMHUCHOW OY-
Maru, 0o)OpMIICHHBIX pPaMKaMH B COOTBETCTBHH ¢ pucyHKoM 4.1. OTnenpHble MaTepua-
ae1 113 (pa3BepHyThie TAOMUIIBI, WILTIOCTPAIIUU, CXEMbI) MOTYT OBITh BBHITIOJHEHBI HA
muctax popmara A3.

[Ipu BBIIOTHEHUH TEKCTa 3aNMCKA MAITMHOIMCHBIM CITIOCOOOM €0 HaOMParoT B TEK-
cToBoM penakrope Word, rcnonbiys mipudtel Times New Roman pazmepom 14 pt (TTyHK-
TOB) C TOJYTOPHBIM HMHTEPBAIOM, BBIPABHUBAHHE — TIO IIUPUHE, a03aIHBIA OTCTYI —

12,5 M. [Ipu pyKOImUMCHOM cHOCOOE TEKCT BBIMOJHSAIOT YETKUM HOYEPKOM — HIpU(TOM
C BBICOTOM OYKB U LIU(p HE MeHee 2,5 MM U paCCTOSIHUEM MEXTy CTpokaMu  7—10 mm.

JIMCTHI 3aNUCKU U TIPWJIOKEHUM MMEIOT CKBO3HYIO HyMepaluio apadckumu 1udpa-
MU. TUTYIBHOMY JIMCTY, 33JaHUI0 HA MPOEKTUPOBAHUE, pedepaTy HOMEpa MPHUCBanBAIOT,
HO HE MpocTaBisAoT. HoMepa cTpanul] HAUMHAIOT POCTABIATH € JiucTa «Coniep:kaHue».

[Ipu pa3menieHnn TEKCTa Ha MOJIE JIUCTa PYKOBOACTBYIOTCS CJIETYIOUIUM:
pacCTOsTHUE MEXITY CTpoKamu Tekcta 10 Mm;

paccTosHUE OT PaMKH JI0 TPAHHUIIbI TEKCTA HA JIUCTE B HA4YaJIe U B KOHIIE CTPOKU — HE
MEHEE 3 MM;

OT BEpXHEHW WJIM HUKHEH CTPOKH TEKCTa J0 BEPXHEHN WM HIDKHEW paMKU JOJKHO OBIThH
He MeHee 10 MM.

AG3a1ibl B TEKCTE HAYMHAIOT C OTCTyHa pazmMepoM 15—17 mm.

®opma OCHOBHOW Haamucu st jJucta 13, ¢ KoToporo HauMHAETCS U3JI0KEHUE
TEKCTOBOM yacTu 3anmucku (00b4HO JUCT «CoaepikaHuey), mpeacTaBieHa Ha PUCYHKE
4.2; nns nocnenyromux auctoB 13 — Ha pucynke 4.3.

[T

Pamxa

/

Ocrosnas Haonuco

297

20 185

210

Pucynok 4.1 — KomnoHoBka u pazMepsl Jincta TekcToBoi yactu 113
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Pucynok 4.2 — ®opma 0CHOBHOM HaJIKCH, KOTOpas puMeHsietrcst 1uist aucta 113,

C KOTOpOW HAUMHAETCs U3JI0KEHUE TEKCTOBOM YacTH 3amucku (00buHO JuCT «ConepikaHue»),
BEJJOMOCTH KOMILJIEKTa IPOEKTHOM IOKyMEHTalluu, ClieuPUKAU KOHCTPYKTOPCKOM pa3paboTKu
1 000pyAOBaHUS

10

10

10 10

19,

10 .

120

19

W)

(19

16)d/)

(18)

b))

Komu,

nct | Mok

[logrimcs

Adara

ey

Mct

7

817

um
XY Vs,
)

189

10

Pucynok 4.3 — ®opma OCHOBHOM HAJIUCHU, KOTOPAsk IPUMEHSIETCS
14 nocyenyromux aucros [13 u ueprexeit

4.2 CTpyKTypa 11 0003HAYEHHE NIPOCKTHOM JOKYMEHTAUUKN

Bceil mpoekTHON HOKYMEHTAallMK, UMEIOIIEH OCHOBHYIO HAJIUCh, IPUCBAUBAIOT-
cs1 0003HAYEHUS.
O6o3HaueHne TrpaduyecKkol 4acTd, WLTIOCTPALIMOHHOTO MaTepuaia M IMOSICHU-
TEJIBHOM 3alKMCKU yKa3bIBaeTcs B Ipad)e OCHOBHOM HAAMKMCU HA TUTYJIBHOM JIUCTE MOsIC-
HUTEIbHOM 3aITHCKH.
CrpykTypa 0603Ha4YE€HHS KypCOBOM PabOTHI:
X]Xz. X3X4 X5X6X7. Xng - X10X11X12 AB,
rae X; X, 01 unnekc npoekra (01 nurioMHbIi IpoekT, 02 — KypcOBOM MTPOEKT,
03 — kypcoBas paboTa);
X3X4 uHAEKC Kadenpsl,
XsXe¢X7 B KypcOBOM IpoekTe TpeThs rpynna mudpp XsXeX; 0003Ha4aeT HOMEp
3aMKCH B KHUT€ y4eTa BbIAaun KypCOBBIX padoT.
Ab — mmmdp noxkymenra.

lpumeuanue — mmdp 1OKyMeEHTA:

['1 — raGapuTHBI YepTEK;
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CBb — cO0opouHBIif uepTeK;

BO — gepTex obmiero Bua;

I13 — mosicHuTENIbHAS 3aIINCKa,

ITJ] — Be1OMOCTh IPOEKTHOW TOKYMEHTALINH;

P — peMoHTHBII UyepTeK;

PCB — peMOHTHBIN COOPOYHBIN YEPTEK;

KII — KOMITOHOBOYHBIHN MJIaH 3IaHUS;

I1O — nnanupoBka 00bekTa (11eXa, yJacTKa U T. 11.);

CII — cxema mporiecca;

CO — cxema anekTpuyeckas;

CT" — cxema rugpaBianvecKas;

CK — cxema KnHEeMaTH4eCKas;

CII — cxema rmHEeBMaTHUUYECKasl;

Tb — Tabnuua;

I'Tl — renepanbHBIN I1J1aH;

J1 — mpoune TOKyMEHTHI, HE UMEIOIUE YCTaHOBJICHHOTO mudpa.

WNunekc xadeapsr:

- YIIpaBJICHUS OXpaHOU Tpyaa — 89.

[Tpumeps! 0603HaYCHHS TOKYMEHTOB:

1) 02.89.006.00.000 113 — nosicaurtenpHas 3amcka Kypcooro npoekta (02), BbI-
NOJIHEHHOTO Ha Kadeape YrpasieHus: oxpaHo Tpyaa (89) ¢ HoMepoM 3anicy B KHUTE yye-
Ta KypcoBbIX padort, (006);

2) 02.89.006.00.000 BO — yepTtex Buaa o0I1IeT0 U31ETHs;

3) 02.89.006.00.000 Cb — cOOpoYHBIM HepTEK U3IETUS, €CIU YepTeX BHUAA 00-
IeT0 He pa3padaThIBACTCS;

4) 02.89.006.01.000 Cb — cOopo4HbIi YePTEK COOPOUHON SAMHUIIBI | U3IEIHS;

5) 02.89.006.00.012 — yeprexu neranu 12-it uznenus;

6) 02.89.006.21.004 — yeptex aetanu 4 cOOPOUHOM €IMHHUIIBI 2 BXOJIAIICH B
COOpOYHYIO eIUHUIY | U3Ienns;

02.89.006.00.000 IT/] — BemoMOCTb MPOEKTHOW TOKYMEHTAIUU.

4.3 IIpaBuiia nocTpoeHusi TEKCTOBOI0 MaTepuasia

TekctoBsiil MmaTepuan 13 moapasnendtoT Ha pa3ienbl, MOIPa3ieibl, MyHKTHI.

Pa3zgenam mpucBanBarOT MOPSAKOBBIE HOMEpa, KOTOpbie 0003HAYaI0T apabCKuMu
nudpamu 6€3 TOYKU U 3aIMCHIBAIOT C a03aIIHOTO OTCTYIIA.

[Tonpasznensl OKHBI UMETh HyMEpALMIO B Tpeiesiax Kaxaoro pasaena. Homep
nojpasjena COCTOMT U3 HOMepa pasjesa U HoMepa Mojpasjieiia, pa3/ieIeHHbIX TOYKOH.
B xoHI1le HOMepa nojpaziesia TouKa He CTaBUTCAL.

HymMepainio myHKTOB JIOMyCKAaeTCsi HE BBIMOIHATE. [Ipr HE0OXOAUMOCTH HyMe-
paluy MyHKTOB HOMEP €r0 COCTOMT M3 HOMEpa pasjielia, HoMepa mojapaszjieia u Homepa
MYHKTA, pa3JeJIeHHbIX TOYKaMH. B KOHIIe HOMEpa MyHKTa TOYKa HE CTABUTCS.

Ecnu pa3aen wim noapasaen COCTOUT U3 OJHOTO IMyHKTA, TO ITYHKT HE HyMEpYETCSl.
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Paznensl u moapaszaensl U, Ipu HEOOXOAUMOCTH, MYHKTHI JIOJDKHBI UMETh 3aro-
JIOBKH. 3aroJIOBKHM JOJDKHBI YETKO M KPAaTKO OTPa)KaTh COAEPIKAHUE PA3ACIIOB, IOIPa3-
JIEJIOB, ITYHKTOB. IIepeHOCH! CIIOB B 3ar0JI0BKax HE JIOITyCKArOTCS.

3aroJoBKM MOJpPa3/ieoB (IIYHKTOB) HE JOJIKHBI MOBTOPATH COAEP:KAHUE 3aro-
JIOBKOB Pa3JesoB (IIOAPa3aeIioB).

3aroyoBOK 3alMCBIBAETCS C MPOMUCHOW OYKBBI. Touka B KOHIIE HE CTaBUTCA. 3a-
TOJIOBKM HE MOAYEPKHUBAIOTCA. ECIIM 3arojoBOK COCTOMT M3 JIBYX MPEMJIOKEHUH, UX
PAa3IEISIIOT TOYKOM.

PaccTostHue Mexy 3arojloBKOM M TEKCTOM PAaBHO 3 MHTEpPBAJIAM IPH BBITIOJIHE-
HUW MAIIMHOIKMCHBIM CIIOCOOOM WM 15 MM MpH BBINOJHEHUU PYKOIUCHBIM CIIOCOOOM.
Paccrostnue mexay 3aronoBkamu paszfena U noapasaeia — 2 MHTepBaJIa TIPU BBIIOJIHE-
HUW MaIlTUHOTIMCHBIM UM 8 MM TPU BBITIOJHEHUU PYKOTTHUCHBIM CIIOCOOOM.

Kaxnpri pazaen [13 ciienyer HaUMHATH ¢ HOBOM CTPaHUIIBI.

4.4 N3j10KeHNe TEKCTA MOACHUTEIHLHOU 3AIUCKH

Obuwue nonosicenusn

TeKkcT MOSICHUTETLHON 3aMKUCKH JI0OJDKEH OBITh YETKUM, TI0 BO3MOKHOCTH KPaTKUM
(6e3 moBTOpEHMIT) M HE JOMYCKATh Pa3INYHBIX TOJKOBAHUM.

[Ipu uznoxxeHnu o0S3aTeNbHBIX TPEOOBAaHUN B TEKCTE JOJDKHBI MIPUMEHSITHCS
CJIOBA «JIOJKEH», «CJIEAYyeT», «HEOOXOAMMO», «TpelOyeTcs», «HE TOIMyCKaeTcsy,
«He ciueayeT u T. 1. [Ipu u30KeHUu APYyrux MOJOKEHUMN clienyeT IPUMEHSTh CI0Ba
«MOTYT OBITHY», «IIPU HEOOXOAUMOCTH», «B Ciydae» U T. 1. JlomyckaeTrcsi UCIOIb30-
BaTh MOBECTBOBATEIbHYIO (hOPMY U3JIOKEHHUS TEKCTa, HAPUMED, KIIPUMEHSIIOT», «yKa-
3bIBAIOT» U T. .

B Tekcre 113 n0mKHBI IPUMEHATHCSI HAYYHO-TEXHUYECKHE TEPMUHBI, 0003HAYEHUS
U OIpENENICHUs, YCTAaHOBJICHHBIE COOTBETCTBYIOIIMMHU CTaHAAPTaAMU, a MPU UX OTCYTCT-
BUM — OOIIECTPUHSATHIC B HAYYHO-TEXHUYECKOHN JTUTEepaType.

B Tekcre nosiCHUTEbHOM 3aICKU HE JI0ITYCKAETCsl:

- MIPUMEHSTH JJIL OAHOTO M TOTO K€ MOHATHUSL Pa3IUYHbIE TEPMUHBI (CHHOHUMBI),
a Tak)K€ MHOCTPAHHBIC CJIOBA U TEPMUHBI [IPU HAJTUYUHU PABHO3HAYHBIX CJIOB U TEPMUHOB
B OCJIOPYCCKOM U PYCCKOM S3bIKAX;

- IPUMEHSTH 000POTHI PA3TOBOPHOMN PEUX U MPOU3BOJIBHBIE CIIOBOOOPA30BAHNS;

- COKpamaTh 0003HaYeHUs eAUHUI] (PU3UUECKUX BEJIMYUH, €CJIA OHU YIOTPEOIISIOT-
cs1 6e3 nudp (MCKIIIOYEHUS: €IUHUIIBI U3MEPEHHUSI B 3ar0JI0BKaX TaOIMUI[ U B paciiu@poB-
Ke OYKBEHHBIX 0003HAUYEHUM, BXOAAIIUX B (POPMYJIbI);

- MPUMEHSTH COKpAIIIEHUsI CJIOB, KPOME YCTAHOBJICHHBIX MpaBwiaMu opdorpadun
WJM JEMCTBYIOIIMMU CTaHAapTaMU;

- IPUMEHSATh MaTEeMaTUYECKUM 3HAK MUHYC (-) Mepes OTpULlaTeIbHbIMU 3HAUCHWS-
MU BeJIMYUH (Kpome (popmyr, TabuIl U pucyHKoB). ClieayeT mucath CII0BO «MUHYCY;

- IPUMEHSTH 3HaK ) 7151 0003HAYEHHS TMaMeTpa (CIeIyeT HCaTh CJIOBO «IIHAMETP);

- ynoTpeOsiTh 0€3 YHUCIOBBIX 3HAYCHWH MaTeMaTH4YeCKUe M JpYyrHe 3HaKW,
Hanpumep: = (paBHO), > (6oble), < (MeHsbIe), % (mporeHt), Ne (HoMep) U T. 1.
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- NPUMEHSTh MHAEKCHl HOPMATUBHBIX HOKYMeHTOB (Hampumep, ['OCT, CHull,
CTII, CHB) 6e3 peructpannonHoro Homepa. [Ipu s3Tom nomyckaercst yrnoTpeOasTh UH-
JIEKChI 0€3 yKa3aHus Tojla yTBEPKICHUS.

Dopmynvt

B nosicHuTenpHOM 3amucke MareMaTudeckue GopMyJibl MOTYT OBITh PACIIOIOXKE-
HbI BHYTPHU TE€KCTa WUJIU OTACIbHBIMU CTPOKaMH. BHYTpHU TeKCTa MOMENIAIOT HECTIOKHbIe
U He 1poOHbIe (hopmyibl. Takue GopMyIibl, Kak MPaBUIIO, HE HYMEPYIOT.

Ha oTaenbHbIX cTpoKax NpHUBOIAT OoJiee CIO0KHbIE (POPMYJIIbI, KOTOPbIE 0OBIYHO
COIIPOBOK/IAIOTCS MOSICHEHUSIMU TPUMEHEHHBIX CUMBOJIOB. [Ipy 3TOM BBIIIE M HUXKE
(bopMysIbl HEOOXOAMMO OCTABIIATH MO OJJHON CBOOOIHON OT 3allUCH CTPOKE.

@opmyJibl, CIEIYIONINE OAHA 3a APYrOoil U HE Pa3/IeJICHHbIE TEKCTOM, Pa3ACIIsSIOT
3aIATOM.

Ecnu popmyna He ymemaercs B OJJHy CTPOKY, TO JAesaetes nepeHoc. [lepeHocutsb
dbopmyiTy Ha CIEIYIONIYIO CTPOKY JOMYCKAeTCsl TOJBKO Ha 3HaKax BBHIMOJIHEHUS Olepa-
nui: mnoc (+), MuHycC (-), YMHOKEHHE (X) WM Ha 3HAKaX PaBEHCTBA (=), HEPABEHCTBA
(#), 3HaKaxX COOTHOIICHUM U T. II.

[Ipu mepenocax ¢GopMys 3HaK OMEpaIMK, HA KOTOPOM BBIMOIHIETCS MEPEHOC,
IPOCTABIIIETCS ABAX/Ibl: B KOHIIE IEPBOM CTPOKH U B Hadaiie ciieayromieil crpoku. [Ipu
NEePEHOCE Ha OINEpaliyd YMHOXKEHHUS CTaBAT 3HAK «X» JAaXe B cilyyae, eciid B popmyIie
NPUMEHEH 3HAK « * » WM 3HAK OTCYTCTBYET. LlepeHoc popMyIbl Ha 3HAKE ETCHUS «:»
HE pa3peliaercs.

Bce ¢popmynsl, nmomemennsie B Tekete [13, HymepyroT apabckumu 1iudpamu, Ko-
TOpBIE 3alUCHIBAIOT HA YPOBHE (POPMYJIbI CIIpaBa OT HEE B KPYIJIBIX CKOOKaX.

Homyckaetcst Hymepaius (GopMysl B mpesnenax pasziena. B stom cimydae Homep
dbopMyIIBl COCTOUT U3 HOMEpa pasjiesia U HoMepa GopMyIibl, pa3IeIeHHbIX TOUYKOU, Ha-
npumep: popmyina (4.1).

B dpopmynax B kauecTBe CUMBOJIOB CJEAyeT IPUMEHSATH 0003HAYCHHUS, YCTAHOB-
JICHHBIE COOTBETCTBYIOIIUMHU CTaHIapTamMu. HemocpencTBeHHO 1o hopMysioi MpUBoO-
JSATCS TIOSICHEHUSI CUMBOJIOB M YHCJIOBBIX KOA(DPHUIIMEHTOB, BXoAAIUX B (hopmyiy. Ilo-
SACHEHUS KaXJOr0 - CHMBOJAa CJEAyeT JaBaTb C HOBOM CTPOKM B  TOWM
MOCJIEIOBATEIbHOCTH, B KOTOPOH CHMBOJIBI IpUBEACHBI B (hopmysie. [lepBast crpoka mo-
SICHEHHMSI IOJKHA HAYMHATBHCS CO CIIOBA «Te» 0€3 IBOETOUHSI MOCTIE HETO.

Ipumep. HoMyuHANBHBIA TOK ACUHXPOHHOTO 3JIEKTpoABUTATENS [y, A, onpenens-
etTcs o hopmyiie

P
" J3U cosom,’

4.1)

rjae P, — HoMuHaJibHas MOITHOCTh, KBT;
U, — HOMMHAJIbHOE HAIpsKEHUE, KB;
COS (; — KO3PGUIIMEHT MOITHOCTH, 0.€.;
Nw — KILJ anexktpoasurarers, o.e.
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O06o3HaueHHE €IUHUI] U3MEPEHUS (DU3NUYSCKUX BEIMYMH B KAXKJIOM ITOSCHCHUHU
CleayeT OTACIATD 3aIsTON OT TEKCTA IMOSCHCHUS.

PacmmdpoBky OyKBEHHOTO CHMBOJIA MPOU3BOAAT OJHMH pa3 IPH MEPBOM €ro HC-
II0JIb30BaHUU B TEKCTE MIIH (OpMYJIe.

BykBeHHBIM CHMBOJ 1Ji1 0003HAYCHHUS OJTHOIO M TOTO KE€ IapaMeTpa JOJDKEH
OBITh OJIMHAKOBHLIM B Ipenenax Beew [13.

Ilocmpoenue maoéauy

TaOmuibl B TEKCTOBOM JOKYMEHTE MPUMEHSIOT ISl YIYUYIIECHUS HATISTHOCTH,
y100CTBa CpaBHEHHS TTOKA3aTeNICH WIIM pe3yIbTaTOB BHITIOJIHCHHBIX PACUETOB, aHAIN3a,
00001menust u T. 1. TaOIUIBI 10 BOZMOXHOCTH JIOJKHBI OBITH TTPOCTHIMHU.

HasBanue Tabmuibl MOHKHO OTpa)kaTh CoOJEpKaHUE TAaOJHUIbI, ObITh TOYHBIM,
kpatkuM. Ha3Banue cienyer pa3memaTh Hajl Tabauiiel mocie ciaoBa «Tabmumay. [Ipu
MEPEHOCE YacTU TaOIUIbl HA JPYTUe CTPaHUIIBI HA3BaHHUE TTOMEILAIOT TOJBLKO HAJI Tep-
BOM 4acThIO TAOJIMIIBI.

[Mudposoit MaTtepua, Kak MpaBuiIo, oPOPMIISIOT B BUIE TaOJIUIl B COOTBETCTBUU
C pucyHkoM 4.4.

Tabnuua

HOMep Ha3BaHWe Tabnuubl

3aronoskwu rpad
Fonoe-

Ka

T

Noasaronoekw rpag

Crpoku
{ropuzoHTanuHsle pAALI)

-~ RN "
w o

Bokosuk Fpadbl (konoHku)
(rpada gna
3aronoekos)

Pucynox 4.4 — Odopmiienre TaOauIbI

TaOmuipl, 32 UCKIIOYCHUEM TaOJUI] TPUJIOKEHHH, CIeTyeT HyMepoBaTh apaOCKH-
MU TTUdpaMiA CKBO3HOW Hymeparueil. [[omyckaercss HymepoBaTh TaONHIIBI B TIpeenax
pazmena. B aToM ciaydae HoMep TaOIHITBI COCTOMT M3 HOMEpa pasjiesia U MOPsSIKOBOIO
HOMEpa TaOJIHIIbI, Pa3/ICICHHBIX TOYKOM.

Ecnu B nokymenTe ogHa TabauIiia, oHa JOJDKHA ObITh 0003HadeHa «Tabmuma 1»
nnu «Tabmuma B.1», ecinu oHa nmpuBeieHa B IPUIIOKESHUH B.

Tabnuiel qomycKaeTcsl pacrojiaraTb BIOJb JJIMHHONM CTOPOHBI JIMCTA IMOSICHHU-
TCJILHOM 3aIIMCKH.

Ecnu cTpoku mnm rpadsl TaGIUIbl BRIXOIAT 32 opMaT JIMCTA, TO TAOIHILY Jie-
JAT Ha YacTH M BBHITIOJHSIOT TIEPEHOC, TTOMENIas OJHY YacTh O] APYTrOd WU PSAIOM
Ha ATOM JK€ JIUCTE, JUOO0 TMEepeHoCcAT Ha ciuenyronled nuct. [lpu neneHuu TaOIUIIbI
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B KQXKJIOM YacTH MOBTOPSIOT €€ 3aroJOBOK U OOKOBUK (JJOMYCKAETCsl TOJIOBKY U OOKO-
BUK 3aMEHSITh COOTBETCTBEHHO HOMEPOM rpad WM CTPOK, IPU 3TOM HYMEPYIOT apad-
CKUMHU 1TUdpaMu Tpadbl UM CTPOKU TIEPBOM YACTH TAOJIHIIBI).

[Ipu mepeHoce TaOaUIlbI HA3BaHUE MOMEIIAIOT TOJBKO HaJl IEPBOM YacThiO Tab-
mutel. CrioBo «Tabnuiia» yka3bIBalOT OJMH pa3 clieBa HaJl MEPBOM YaCTbIO TaOJIUIIBI
(cMm. pucyHnok 4.4). Hag apyrumu yactsiMu ciieBa numyT ciioBa «IIponomkenue tabnu-
IIBI» C YKa3aHUEM ee HoMepa.

Ecnu B xoHIIe cTpaHUIBI TaOauIla TIPEPHIBACTCS M €€ MPOAOIKEHUE OyaeT Ha
CIICYIONICH CTpAHUIIC, B TICPBOM YaCTH TAOJUIIBI HUKHIOI TOPHU3OHTAIBHYIO JIMHHUIO,
OTPaHUYMBAIOITYIO TAOJHUITY, TOMYCKACTCS HE MMPUBOIUTD.

Ha Bce Tabnuiibl JOJKHBI OBITH MPUBEACHBI CCHUIKU B TeKCTE. [IpH ceblike He0O-
XOJIUMO MHCATh CIOBO «Ta0IHIa» C YKa3aHUEM ee HoMepa.

3aroioBku rpad ¥ CTPOK B TAOJIHIIE CIENYyET MUCATh C MPONUCHON OYKBHI, a TOJI-
3aroJoBKH rpad — co CTPOUYHOM OYKBBI, €CIM OHH COCTABJISIOT OJIHO MPEJJI0KEHUE C
3aroJIOBKOM, WJIM C TIPOMUCHOMN OyKBBI, €CIM OHU UMEIOT CAMOCTOSITEIbHOE 3HAUCHHE.
B koHIIe 3arojioBKOB ¥ MOA3aroJIOBKOB TaOJIMI] TOYKUA HE CTABAT. 3aroJjOBKH U MOJ13a-
TOJIOBKH Tpad yKa3bIBaIOT B €JUHCTBEHHOM YHCIIC.

TaGmuiel cneBa, cpaBa U BHHU3Y, KaK IIPAaBUJIO, OTPAHUIMBAIOT JUHUSIMHU. Pa3-
JIEIATh 3arOJIOBKM W TIOJ3ar0JIOBKM OOKOBHKA M Tpad AMaroHAIbHBIMH JIMHUSIMU HE
JIOTTYyCKaeTCHI.

["'opu3oHTaIBHBIC U BEPTUKAIBHBIC JIMHUN CTPOK PEKOMEHAYETCS HE TIPOBOIUT,
€CJIM UX OTCYTCTBHE HE 3aTPYIHSICT MOJIb30BAHUE TAOIUIICH.

3arosyioBkH Tpad), Kak MPaBUIIO, 3aIMCHIBAIOT MMapayUIeIbHO CTpoKaM Tabimibl. [Tpn
HEOOXOMMOCTH JIOITYCKASTCsI MIEPIICHINKYIISIPHOE PACIIONOKEHHE 3ar0JIOBKOB rpad.

BricoTa cTpok TaOmauIlkl 10HKHA OBITH HE MEHEE 8§ MM.

Bxumtouats B Tabnuiry rpady «Homep mo mopsiaky» He TOMyCKaeTcsl.

Hywmeparus rpad Tabauiibl BHITOIHAETCS B CICAYIOMUX CIyYasx:

- TIpY TIepeHOCe TabJIMIIBI HA CIISAYIONIYIO0 CTPAHHUILY;

- B CJIy4ae, KOT/la B TEKCTe He0OXOAUMO J1aTh CCHIJIKUA HA HUX;

- IPH JIeJICHUH TaOJIMIl Ha YaCTH.

[Tpu HEOOXOAUMOCTH HyMEpAITUU TIoKa3aTesel X MOPsIKOBbIE HOMEpPa YKa3bIBAIOT
B TIEpBO# Tpad)e HEITOCPECTBEHHO TIepe]] HANMEHOBAHHUEM ITOKA3aTEIS.

[Tepen ynucAOBBIMU 3HAYCHUSMH BEIMYMH M 0003HAYCHHEM THIIOB, MapoOK U T. II.
MOPSITIKOBBIE HOMEpa HE TPOCTABIISIOT.

YCIOBHBIC 3HAUCHUS TOKa3aTessl MPOCTABISAIOT Ha YPOBHE IOCIETHEH CTPOKH
HAaUMEHOBAHUS MTOKA3aTesl.

TexcT, moBTOpAIOIIMIACS B CTPOKAX OJHOM M TOH ke rpadbl U COCTOSIIUNA U3 OJU-
HOYHBIX CJIOB, YEPEIYIOMUXCS ¢ udpamu, 3aMEHAIOT KaBbluKaMu (« »). Eciau moBTo-
PSIOIIUICS TEKCT COCTOUT M3 JIBYX WK OoJiee CIIOB, TP MIEPBOM MOBTOPEHUU €TO 3aMe-
HSIOT ciioBaMu «To xey, a nayee kaBpiukaMu. Eciu npenpiaymas ¢pasza siBiseTcsl 4acThiO
MOCTICTYIOIIEH, TO JTOMYCKAeTCs 3aMEHUTh ee ciaoBaMu «To ke» W J00aBUTH JOTOJHU-
TEJIbHBIC CBEACHMSI.

3aMeHATh KaBbIYKaMU MOBTOPSIONIMECS B TabmuIax mudpsl, 3HaKu, 0003HAUYCHUS
MapOoK 1 THITBI HE JIOITyCKAeTCSl.
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Od¢hopmnenue unnrocmpauuii

KonuuectBo wimtocTpanuii JOMKHO OBIThH JOCTATOYHBIM JIJISi TOSICHEHUSI H3J1a-
raeMoro Tekcra. Mmmoctpanuuu 10mKHbI ObITh BBIITOJIHEHBI B COOTBETCTBUU € TpeOOBa-
Husimu ctangaptoB ECKJL u CITJIC, nerko yntaeMbIMU U PaclooKEHHBIMU TaK, YTO-
OBl TIPU YTEHUU TEKCTA UX OBLIO JIETKO pacCMaTPUBATh.

Wnmoctpa MOTYT OBITh BBINOJHEHBI Ha Oenoil Oymare, «MUJUIUMETPOBKEY,
BaTMaHe U T. . [Ipy UCnosib30BaHUM B KaYECTBE WILTIOCTPALIMM 3alIUCU CAMOIMITYTIIUAX
puOOpOB OyMarkHas JICHTa HAKJICUBAETCS Ha JIUCT 3aMUCKH.

Wnmoctpannu uMeHytotes (0003Ha4yaroTcs) clioBoM «PHUCYHOK» W HyMEpYyrOTCs
apaOckumu 1ppamMu CKBO3HOM HyMepaluen, JaKe €CIM B TEKCTE MPUBOAMTCS TOIBKO
onHa wiutroctpanus. CioBo «PUCYHOK» ¢ HOMEPOM MOMENIAIOT MO/1 UIUTFOCTPALIUEH.

[Tpu GONBIITIOM KOJIMYECTBE MILTIOCTPAIIMM JOMYCKAaeTCsl HyMEepOBaTh X B Ipejie-
nax paszaena. B 3ToM ciydae ykas3bIBalOTCsi HOMEpa pasjiesia U PUCYHKa B Tpefenax
JAHHOTO pa3jielia, pa3AeIeHHbIE TOUKOM.

[Ipu cchuikax Ha WIUTIOCTPALIMM CIEAYET MUCATh «... B COOTBETCTBUU C PUCYH-
KOM 2» IpHU CKBO3HOW HYMEpAIMU U «... B COOTBETCTBUU C PUCYHKOM |.2» mpu HyMme-
pauuu B Ipeeiax pa3aena.

WnmocTpaiiuu 10JKHBI UMETh HAMMEHOBAaHUE, KOTOPOE 3aIllMCBhIBACTCS MO, MILTIO-
CTpaluei B 0JJHy CTpOKY ¢ o0o3HaueHueM. Hanpumep, «Pucynoxk 1 — Jletanu mpudopay.

Nnntoctpauii MOTYT UMETh MOSICHUTENbHBIE JaHHble. C0oBO «PHUCYHOK» U Ha-
MMEHOBAHHUE MOMEIIAIOT MOCJE MOSICHUTENbHBIX JaHHBIX.

Ecnu B TeKcTe TOKyMEHTa UMEETCS MILIIOCTpalvs, Ha KOTOPOM M300pa)keHsbl Co-
CTaBHbIE YaCTH U3JEJIHS, TO Ha ITOW WIOCTPAIMHU JOJIKHBI OBITh YKa3aHbl HOMEpA IO0-
3ULHAN 3TUX COCTABHBIX YaCTEW B MpeAenax JaHHOM WIUIIOCTPAalWU, KOTOPbIE pa3Mella-
I0T B BO3pAaCTalOIIEH IOCIEI0BATEIBHOCTH CJIEBA HAIpPaBo, a JUIsl JJEKTPO- U
PaAMOAJIEMEHTOB — TO3UIIMOHHBIE O0O3HAUYEHUS, YCTAHOBJIICHHBIE B CXE€Max JAaHHOTO
u3nenus. VICKItoueHnue CoOCTaBISIOT AJIEKTPO- U PaIMO3JIEMEHTHI, SBIISIONINECS OpraHa-
MH PETYJIUPOBKHU WIIM HACTPOUKH, JJII KOTOPBIX JOMOJHUTEIBHO YKa3bIBAIOT B MOAPH-
CYHOYHOM TEKCT€ Ha3HAY€HHUE KaKJOM PeryJMpOBKU M HACTPONKHU, MO3UIIMOHHOE 000-
3HAYEHUE U HAJIUCH Ha COOTBETCTBYIOILIEH IJIaHKE WJIU TaHEIH.

Ccoliku

CCBUTKHM B TEKCTE Ha JUTEpaTypy MPUBOIATCS B BHUJE MOPSAIKOBOTO HOMEpA IO
CIIMCKY MCIOJIb30BAHHBIX MCTOYHUKOB, MPUBOJIMMOMY B KOHIIE MOSICHUTEIHHOM 3aIuc-
ku. Homep uctounnka GepeTcs B KBajipaTHbIe CKOOKH, Harpumep: [2], [13].

[Tpu ccplmke HA WILTIOCTPAIIMU WIIM HA TaOJUIBl YKa3bIBAIOT UX MOPSIKOBBIC HO-
Mepa, HalpUMep: «PUCYHOK 2», «Tabmuuia 3». CloBa «pUCYHOK» U «TaOJUIIa» MUIITYTCS
0e3 CoKpallleHHUs.

B TekcTe mpu CChUIKE HAa WIUTIOCTPALMM CIEAYET MUCATh «... B COOTBETCTBHUH C
PUCYHKOM 2 UJIU «CM. PUCYHOK 2».

CchlikH B TeKCTE Ha (HOPMYIIBI IatOT, TPUBOAS UX HOMEpa B CKOOKax, HaIpuMep:

«... B hopmyze (1)».
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4.5 Odopmiienne rpaduueckoil 4acTu KypcoBOid padoThI

Dopmamul

dopMaThl JIMCTOB YEPTEKEH U APYTUX JOKYMEHTOB BHIOMPAIOTCS B COOTBETCTBUU

cI'OCT 2.301.

@opMathl JIUCTOB ONPEAEISAIOTCS pa3MepaMu BHEIIHEHW paMKH, BBIITOJHEHHOMW

TOHKOM JINHKUEH (pUCYHOK 4.5).

2
®opwmar ¢ pazmepamu cTopoH 1189x841 MM, mmomanae koroporo pasHa 1 M, u
YeThlpe ApPYrux (Qopmara, MOJyYEHHbIE IMyTEM MOCIEI0BATEIbHOTO JEJICHUS HA ABE
paBHBIE YAaCTH NApaJUIEIbHO MEHBIIEH CTOPOHE COOTBETCTBYIOLIETO (hOpMaTa, HPUHSTHI

3a OCHOBHBEIC.

B o6ocHoBaHHBIX citydasx st hopMaToB He Ooriee Al oryckaeTcs BEPTUKAILHOE
PacoJIO’KEHHE YePTEXKA C OCHOBHOM HAJIUCHIO IO KOPOTKOW CTOPOHE (CM. PUCYHOK 4.5).
O0603Ha4eHns ¥ pa3Mepbl CTOPOH OCHOBHBIX (DOpPMATOB HpHBeACHBI B Ta0mIie 4.1.

Ta6muma 4.1 — O6o3HaueHHs U pa3Mepbl HOPMaTOB

O6o3Hauenus popmara

A0

Al

A2

A3

A4

Pa3meps! cropoH gopmara, MM

841x1189

594x841

420%594

297%420

210%297

B o6ocHoBaHHBIX citydasx st hopMaToB He Oojiee Al joryckaercs BEpTUKAILHOE
PacCIIONIOKEHHE YEPTEKa C OCHOBHOM HAJIITMCHIO 10 KOPOTKOM CTOPOHE (PUCYHOK 4.5).

20

\ 4
A

297

210

A

Dopmam A4

@opmam A3

oL

Ocnosnas Haonuce

297

* 4220

A

Buewmnsaa pamxa

Ilone popmama

Pamra nons

N

<«

\ N\

5

20

\ 4

A

420

297

A

\4




Dopmam A2
| Le)
Y y y
A
> e T «=20 §
D
A
A 4 < 59 >
@opmam Al
A
ple20 —_
N
3
N 20 <
L Q
D
e Ve
y A4
A
) 84 JooL Y s R
Prcynok 4.5 — ®opmartsl
OcHogHble Haonucu

75

OcHoBHas HaAIIMCh OOMCHIACTCSA B IIPAaBOM HHMKHCM YIJIy JIMCTA. Ha awmcrax

dbopmara A4 ocHOBHAs HAJIMKUCh PACIIOJIAraeTCsl BAOJb KOPOTKOM CTOPOHBI JIUCTA.

[IpumMeHeHne TeX WM UHBIX (DOPM OCHOBHBIX HAJITUCEH OMpeaeseTcs Ha3Haue-
HUEM YepTexka U MaTepuaioM, MOMEIICHHBIM Ha pa3pabaThiBa€MOM YepTEKE.
1) nys mepBBIX JIMCTOB YepTeked rpaduueckol dacTu mnpumeHsiercs dopma,
MpUBEJICHHAs Ha PUCYHKE 4.6.
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Pucynok 4.6 — ®opMa OCHOBHOH HaJIIUCH, KOTOPAst IPUMEHSIETCS
JUISL IEPBBIX JINCTOB TpapuuecKoi 4acTu
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Yka3aHus 0 3al0JIHCHUU OCHOBHOW HAJIIIKCH.

B rpadax ocHoBHOI Hamucu (HoMepa rpad mokasaHbl B CKOOKaX) YKa3bIBaIOT:

a) B rpade 1 — HaumMeHoBaHUEe U3/IENKs 1 (W) HAMMEHOBAHHE IOKYMEHTA, €CJIH STOMY
nokymeHTy nipucBoeH koj (Hampumep: [losicaurensHas 3amucka, wim Texaudeckoe odecrie-
yeHue npousBojicTBa kaptodersi B OAQO. . .c MoJepHU3AIHEH. . . );

0) B rpade 2 — o003HaueHue 1oKyMeHTa (mudp);

B) B rpade 3 — o6o3naueHue matepuaina mo 'OCTy;

r) B rpade 4 — muTepy AJ0KyMeHTa (B y4eOHBIX poeKTax Y);

1) B rpade 5 — Maccy uzaenus B Kr (0€3 ykazaHus eIUHUIBI U3MEPEHHUS ),

e) B rpade 6 — macmtao;

) B rpade 7 — MOpsAKOBBIM HOMED JIMCTA (151 OJHOTO JIcTa rpada He 3aMoIHIEeTCs);

3) B rpade 8 — o0I1ee KOIMIeCTBO JTUCTOB JIOKYMEHTA;

1) B rpade 9 — HaMEHOBAHUE OpPraHU3AlMU W HOMEP YUeOHOW TpYIIIbI CTYJICHTA,
BhbInTyckatomero 10kymeHT (BI'ATY, rp. 10 oT);

K) B rpade 10 — xapakrep paOoTbl, BHITIOIHIEMOH JIMIIOM, HOJIHCHIBAIOIIM JJOKYMEHT;

1) B rpade 11 — pamummu TuIy, MOAMUCHIBAIOIINUX IOKYMEHT;

M) B rpade 12 — moarnucu i, aMUINKA KOTOPBIX yKa3aHsl B Tpade 11;

H) B rpade 13 — gatel.

I'padbr 14—18 B TUIIIIOMHBIX M KYPCOBBIX MTPOEKTAX HE 3aMOJTHSIIOTCS.

Ecnu yeprex cocToUT U3 IBYX U OoJiee JIMCTOB, TO Ha MOCIAEAYIOIIMX JIUCTAaX OC-
HOBHYIO HaJMHUCh BBIMOJHSIOT 10 PUCYHKY 4.3 1 3amoaHs0T rpadsl 2 u 7.

Odghopmnenue uepmediceii n1aH06 30AHULL U NOMEULCHUTL

[I;1anbl 31aHUKA U COOPYKEHUN HA YEPTEXKE PACIOIAraroT, KaK MPaBUIIO, JJIUH-
HOW CTOPOHOM BJOJb TOPU30HTAJIBHON CTOPOHBI JIUCTA.

Pazpesbl, BUbI, ceueHus, GparMeHThl U y3JIbl pacrojiaraloT B MOCIeA0BaTEIb-
HOCTH UX HyMEpalllH CJIeBa HAMPaBO U (MJIM) CBEPXY BHU3.

Ha u3o0pakeHnn KaxkAoro 37aHHsI WIM COOPYKEHHUS YKa3bIBAIOT KOOPIUHAIIH-
OHHBIE OCH.

Ha texHonorngecknx ruraHupoBKax HOMEpa MO3UIMK (Mapku) o0opyaoBaHUS
U OpraHU3aIMOHHO-TEXHOJIOTHYECKON OCHACTKHM, HOMEpa MO3UIUi (MapKu dJEMEH-
TOB) HAHOCAT Ha MOJKaX JIMHUI-BBIHOCOK, MPOBOJAUMBIX OT U300paKEHUN COCTABHBIX
yacTell mpenMeTa, a TakkKe pSAJoM ¢ u300paxkeHueM 0e3 JTMHUU-BBIHOCKU WM B TIpe-
JieJax KOHTYpOB HacTell npeamera (pucyHok 4.7).

2

Pucynok 4.7 — Hanecenue no3uinii Ha TEXHOJIOTMYECKHUX MJIAHUPOBKAX
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[Ipu MenmkoMacmTaOHOM HW300paKCHUHM JIMHUU-BBIHOCKM 3aKaHYMBAIOT 0e3
CTPEJKU U TOYKH.

Pasmep mpudra m1s 0603HaueHUS KOOPAMHAIIMOHHBIX OCEH M HOMEPOB IMO3UITHN
(MapoK »JIEMEHTOB) MPUHUMAIOT HAa OJIMH-J[Ba HOMepa OoJibllie, yeM pa3mep mpudra,
MPUHATBIN JIJI1 Pa3MEPHBIX YUCET HA TOM K€ YEPTEKE.

[Ipy BBIMOJHEHUM YEPTEKEH TEXHOJOTMUECKUX IJIAHUPOBOK MPUMEHSIOTCS CJie-
JYIOITUE BUJIbI TUHUMN:

a) 000pyZ0BaHHE M OPTaHU3AIMOHHO-TEXHOJIOTHUYECKYI0 OCHACTKY HM300paKaroT
CILIOIIHOM TOJICTOM JIMHUEH;

0) nmepenBMXHOE 000PYI0BAHKE, TPAHUIIBI YYACTKOB — IITPUXOBOU TOJICTO;

B) MOAKPAHOBBIE MYTH — IITPUXOBOM TOJCTOM JIMHUEW C JIBOMHOM JITMHOU
ITPUXA;

T') 9JIEMEHTHI KOHCTPYKIIUMA 3AaHUI, OTMETKH BBICOT, PUBSI3KY OOOPYHAOBAHUS —
TOHKOM CIIJIOIITHOM;

J) KOHTYpBI TEpPEMEMIAIONIUXCSI YacTel o0OpyJoBaHUS — TOHKOW INTPUX-
IIYHKTUPHOW JINHUEU C IByMsI TOUKAMU;

€) KOOPJIMHATHBIE OCU U OCU CUMMETPHUU — TOHKOU IITPUX-ITYHKTUPHOM.

TexHonoruueckoe 00OpyIOBaHUE W OPTraHW3AIMOHHO-TEXHOJIOTMUECKYIO OCHACTKY Ha
YyepTrekax IIAHMPOBOK U300pakKatoT B MacITade yIPOILEHHBIMU KOHTYPAMHU.

Ha uepTexax miaHUpOBOK MOKA3bIBAIOTCS YCIOBHBIMU 0003HaueHusMu 1o 'OCT
2.428-84 MecTta o0cay>kuBaHUsI 000PYI0BaHUS, TIOABOIA U OTBOJIa CPEJl U BUJIBI CPEI.

Odopmnenue cxem

CxeMbl BBHITIOHSIOT 0€3 coOMoaeHusl MaciiTada, JeHCTBUTEIHFHOE MPOCTPAHCT-
BEHHOE PACMOJIOKEHUE COCTABHBIX HacTel u3aeiusi (yCTaHOBKH) HE YUWUTHIBAIOT WIIU
YYHUTBIBAIOT TIpuOIMxKeHHO, B cooTBeTcTBru ¢ [[OCT 2.701-2008, 'OCT 2.703-2011,
I'OCT 2.704-2011.

Ycnosubie rpaduueckue ooo3zHaueHus (YI'O) ameMeHToB, yCTpoMCTB, PyHKIMO-
HaJIbHBIX TPYMNI ¥ COCAMHSIONIME MX JMHUW B3aMMOCBSI3M CIIEyeT pacroJiaraTb Ha
CXeMe TaKuM 00pa3oM, 4TOObI 00ecreunBaTh HAWIYYIIEe MPEICTaBICHUE O CTPYKTYpe
W3JIeNUs U B3aUMOJIEWCTBUM €r0 COCTaBHBIX YaCTEH.

[Ipy BBIIOTHEHUN CXEM MMPUMEHSIOT ClieIyIolne rpadguiaeckue 0003HauYCHUS:

- YI'O, ycraHoBieHHBIE B CTaHAapTax EQWHONM CHUCTEMBI KOHCTPYKTOPCKOM
JOKYMEHTAIUH, @ TAK)KE MOCTPOEHHBIE HA UX OCHOBE;

- MPSIMOYTOJIbHUKH;

- YIIPOIIECHHBIE BHEIIHUE OYEPTaHUA (B TOM YHCIIE aKCOHOMETPHUUECKHUE).

[Ipu HeoOxonuMOCTH TPUMEHSIOT HecTaHAapTHU30BanHbie YI'O.

IIpu npumenenun HectaHAapTH30BaHHBIX YI['O W yOpPOIIEHHBIX BHEIIHUX
OYEpTaHUI HA CXEME MIPUBOISAT COOTBETCTBYIOIIUE MOSICHEHHUS.

Pazmepsr YI'O, a Takke TOJIIMUHBI UX JUHUM JOJDKHBI OBITh OJMHAKOBBIMH Ha
BCEX cXeMax JIJIsl JaHHOTO u3eus (YCTAaHOBKH).

Bce pazmepur YI'O oonyckaemcsi nponopyuoHanbHo usMeHs mb.
YI'O anemenmos, ucnonv3yemvix KAk CcOCMAGHble Yacmu O0003HAYEHULl Opy2ux
aNleMenmos  (YCmpoUcma), 00nyCcKaemcsi uU300paxcamv YMEHbUEHHbIMU N0  CPAGHEHUIO
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C OCMAIbHLIMU ITNEMEHMAMU (HANPUMED: PE3UCIOp 68 POMOUHECKOU aHmMeHHe, KIANAaHbl 6
PazoeumenbHoLl name).

YT'O Ha cxemax cieAyeT BBINOIHATH JUHUSAMHU TOM K€ TOJIIMHBI, YTO U JIMHUU
B3aMMOCBSI3H.

Ha cxemax nomyckaeTcsi HOMEIATh pa3nyHble TEXHUYECKUE JaHHbIE, XapaKTep
KOTOPBIX OINpEENSIeTCs] HA3HAYEHUEM CXEeMbl. Takue CBEJEHUs YKa3bIBAIOT JIMOO OKOJIO
YT'O (o BO3MOKHOCTH CIIpaBa WU CBEPXY), TMO0 Ha CBOOOAHOM MoJjie cxeMbl. OKOJI0
YT'O s1eMeHTOB M YCTPOMCTB MOMEMIAIOT, HAIPUMEDP, HOMUHAJIbHBIE 3HAUYCHHS UX IMa-
paMeTpoB, a Ha CBOOOTHOM I0JIE CXEMbI — IMarpaMMbl, TaOJIMLIbI, TEKCTOBbIE YKa3aHUs
(ImarpaMMBbl OCJIEOBATEILHOCTH BPEMEHHBIX IPOLIECCOB, LUKIOIPAMMBbI, TaOJUIbI
3aMbIKaHUS KOHTAKTOB KOMMYTHUPYIOLIUX YCTPOMCTB, YKa3aHUs O CreHU(PUIECKUX Tpe-
OOBaHMSIX K MOHTaXY H T. 11.).

TekcToBbIE TaHHBIE PUBOAAT HA CXEME B TEX CIIy4dasX, KOrJa COAEprKallMecs B HUX
CBEJICHHS HELIETIECO00PAa3HO MM HEBO3MOXKHO BbIpa3UTh rpaduuecku wim B Buae YI'O.

CopepxaHue TeKcTa AODKHO ObITh KPaTKMM M TOYHBIM. B Hajnmmcsx Ha cxemax
HE JIOJKHBI PUMEHSTHCSI COKPAIICHHSI CJIOB, 3a UCKIIOYEHNEM OOIIETPUHATHIX WU yC-
TaHOBJICHHBIX B CTaHAApTaX.

TexcToBble aHHBIE B 3aBUCHUMOCTU OT HX. COAEP)KaHUS W HA3HAYEHUS MOTYT
OBITh PACHOJIOKEHBDI:

- psgom ¢ YT'O;

- BHyTpH Y1 'O;

- HaJl TMTHUSIMU B3aUMOCBSI3H;

- B pa3pbIBE€ JUHUI B3aMMOCBSI3H;

- PAIOM C KOHIIaMH JINHUW B3aUMOCBS3H;

- Ha CBOOO/THOM T10JI€ CXEMBL.
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HMpunoxenue A
(oGs3aTenbHOE)
IHpumep opopmiieHHsI TUTYJIBHOIO JIUCTA MOSICHUTEIbHOMN 3alIUCKU

MMHHCTEPCTBO CEJILCKOT'O XO35IICTBA
N ITPOAOBOJIBCTBUA PECITYBJIIMKHU BEJIAPYCh

YUPEXJEHUE ObPA3OBAHNMA 5
«bEJIOPYCCKNUUN I'OCY JAPCTBEHHbBIN AI'PAPHbBIN
TEXHUYECKNM YHUBEPCUTET»

HHxeHepHO-TeXHOJIOTUYECKHUM (PaKyIbTeT

Kadenpa «YnpaiaeHue oxpaHoit Tpyaa»

[TosicHuTenbHAS 3aMKUcKa K KypCOBOMY ITPOEKTY

IO AUCHUITIINHE « »
(Ha3BaHue)

Ha temy: «

»

(Ha3BaHUE TEMBbI)

Hlugp
Cmyoenm Kypca epynnol
/
(TMYHAs TOATHCH) (®UO)
Pyxosooumenw
/
(TMYHAs TOATHCH) (®UO)

Munck, 2018
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Hpunoxenue b
(oGs3aTenbHOE)
3aiaHue Mo KypcoBOMY NMPOEKTHPOBAHUIO

YUYPEXJIEHUE OBPASOBAHNS
«BEJIOPYCCKHUH I'OCYJAPCTBEHHbBIN ATPAPHBIN
TEXHUYECKWUH YHUBEPCUTET»

NnxxeHepHO-TeXHOIOTHYeCKui (haKyIbTeT

YTBEPXIAIO
3aBenyromuii kadeapoi
«YTpaBieHUE OXpaHOU TPyAa»

/ /
IOAITUCh HWHHUIIHAJIbI, (baMMHHS{
« » 20 T.
3AJIAHUE
10 KYPCOBOMY NPOEKTUPOBAHUIO

Crynenry
1. Tema npoekra:
2. CpoK ciauu CTyJICHTOM 3aKOHYEHHOTO MPOEKTa: « » 20 T.

3. cxoiHbIe JaHHBIE K TPOCKTY:

4. CoxeprxaHue pacueTHO-MOSICHUTEIFHOM 3aNTMCKH (TTepEYCHB MOAISKAIINX pa3paboTKe BOIPOCOB):
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5. Ilepedens rpaduueckoro Marepuaia (C TOYHBIM yKa3aHHEM 00s3aTeIbHBIX YepTekel U rpa(ukoB):

6. KOHchII:TaHTLI 110 IPOCKTY (C YKa3aHHUEM OTHOCAIINUXCA K HUM Pa3aciioB HpOCKTa)i

7. JlaTa BeIIa4YM 3a7aHUS « » 20 1.

8. Kanennapusiii rpaguk paboThl Ha/l MPOEKTOM Ha BECh MEPHUO/ MPOESKTUPOBAHUS (C YKa3aHUEM CPO-
KOB BBIIIOJTHEHUS U TPYJOEMKOCTHU OTJIEIbHBIX STAHOB)

PykoBoauTens / /

THOAMNNCH HMHULUATBI, (PaMUIus
3aaHue IPUHATO K UCIIOTHEHUIO (aTa) 20 T.
CryneHt / /

IOAITUCh WHUOHAJIBI, (baMPUIHS{
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Hpunoxenue B

KoHcyem.

HKoHmp.

3ab kag

Bedomocme npoexmHou GokyMeHmayuy

(oGs3aTenbHOE)
IIpuMmep oopMiIeHUsT BEIOMOCTH IPOEKTHOM JOKYMEHTALMH
%‘ § OBO3HAYEHUE HAUMEHOBAHUE Kon| Ilpum.
2| S
Loxymenmauus
A4 1 02.89.115.00.000 113 | [loacnumenvras 3anucka 40
Al [ 02.89.115.00.000 C | Cxema mexuonocuuecko2o
npoyecca 1
Al [02.89.115.00.000 T | Ananuz onacHuix u 8peoOHbIX
NPOU3BOOCMEEHHBIX (haKMOPO8
npU 8bINOJIHEHUU MEXHOI02UUEeCKO20
npoyecca 1
A2 02.89.115.00.000 BO | Kapmodgherexonameno KCT-1,44
Yepmeoic 06we2o suoa 1
A2 102.89.115.01.000 CF | Jlemexu
Cbopounwiii uepmedic 1
02.89.115.00.000 11/]
Vi | Juem | N dokgn_[oduce flana
Paspad Cobepwencmbobanue npousbodcmberron | Jum___/uem | Jucmob
Pukobod BeaonacHocmu npu Ydopke kapmogens NEE 1

BI'ATY, ep.10 om




Hpuaoxenue I
(oGs3aTenbHOE)
IIpumep odopmiteHust CoepPKAHUSA U IPUMEPHBIN COCTAB
paccMaTpuBaeMbIX BOIIPOCOB
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Conepxanue
| 3321531 (532 0 (STUUNR U TP

1 XapaktepucTrka Mpou3BOICTBEHHOIO Tporiecca (MepeyeHb
TEXHOJIOTUYECKHX OTEePAIINid, XapaKTEPUCTUKA U TPUHIIUT PaOOThI
OOOPYITOBAHKIS)......vvveeeervieeeiteeeeetseeeeeteeeeeeasaeeeetseeeeeaseeeesssseeaessseeeesssessinnnaeaabaess
2 Opranu3aiMoOHHO-TEXHUUECKHE MEPOIIPHUATHS TI0 00SCIICUCHHIO
IIPOU3BOJICTBEHHOM OC30TTACHOCTH . ...\t eutteenntesenneeeenneeennneeerieeennnsreanieeeens
2.1 AHanu3 onacHBIX ¥ BPEAHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB
(0 11033 15 0.4 10 ) | O R SR
2.2 TpeGoBaHus 0€30MTACHOCTH TPH BBHITTOJTHEHUH MPOU3BOACTBEHHOTO
100 010) (17 o O PR
3 Pa3paboTka HH)KEHEPHO-TEXHUICCKUX MEPOIIPUATHI II0 0OCCIICUCHHUTIO
MIPOU3BOJICTBEHHON O€30MaCHOCTH O0BEKTA MPOCKTUPOBAHUS. ......vveeeerereeeeeereeannss
3.1 BriOop 1 000CHOBaHUE OOBEKTA MOACPHUBAIMMHM. . ......evveeeerrreeenerreeennreeennnns
3.2 Onucanue ¥ NpUHIKAT PadOTHl MOICPHU3HPOBAHHON MAITMHBI
(10103801 (0T 1 17§ ) T SR
3.3 Pacder cucteM U yCTpONCTB IS 0OSCIIeUeHUs IPOU3BOCTBECHHOM
(S1ST0) 1 E:T02 2 (0 1o i % SO SR
3.4 Ob6ecnieueHue IeKTPoOE30MaACHOCTH, 3aITUTHI OT aTMOC(EPHOTO
AIIEKTPUUECTBA, MTOKAPHON U IKOJIOTHIECKOM 0€30MacHOCTH (TI0 3a1aHUIO0
1101 (01 &1 N1 | T SO
I EE )1 110 (5] €12
CIHCOK UCTIOTB30BAHHBIX HCTOUHHIKOB. . ...\ \uttentsenteenseeneeanseenneeanearneenans
L0 0) 7 0107 U= 17 5
L1053 007 01) %039 1171 CUP

028911500000 (13

Wsm | /lucm N° dokym [lodnucs flama

Paspad. Obecneyerue npousbodcmbenHol de3onacHocmu npu Jum ucm lucmab

Pykotiod noc/AeydopoYHoU 00padomke 3epHa y| Kl nl 5 41

KoHCyem

H koHmp. EFATS/, ep. 10 om

Jab. kag [loscHumebHasg 3anucka
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Hpuiaoxenue /I
(oGs3aTenbHOE)
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Havanor GBUXEHUS

Onopras cmouka

b | bokabasg nobepxwocme MIT-9 (ny4auHoe. Haxoxadeque mpded npu nobopome azpezama
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2 | lenneie pererreie nepedayy Omcymcmbue 3awumesix kKoxyxal u ozpaxderud, Hapywerue mpesobaruy oesonacHocmy npu oocayxubaruy MIT-9

7| lecmruya [lacderue C NeCMHUYL, CKOMbIKUE NobepxHoCmy

4 | Kapdawwsio ban Omcymcmbue 3auumKnozo Koxyxa, HeuCrpabHocms npeaoxpaHUmensHsX Ycmpaucmb Ha Bpawanuuxca yanax
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punoxenue 7K
IIpumepsl pacyeTa rpaHUIl ONIACHBIX 30H U OTPAKIACHU I

Ilpumep 1. Pacuet pacctostHus L,;, Ha KOTOpOE OTJIETAET TPy3 B clydae oOphiBa
CTpOIIBI CTpeJIOBOro KpaHa. [Ipu stom:

hr — BBICOTa MOJBEMA TPY3a, M (A = 7 M);

[ — nnuHa BeTBU cTpomna, M (/. = 3 m);

0. — YToJI MKy CTpONIaMH M BEPTHKAJIbIO, Tpaf (o = 45°);

@ — PacCTOSsIHUE OT IIEHTpa TSHKECTH Ipy3a A0 ero Kpas, M (a = 2,1 m);

[g — BBUIET CTpeJibl KpaHa, M (/g = 15 m).

L, =15+27[3(1—-cosa)+2,1] =242 m.

Ilpumep 2. Pacyet orpaxkaeHust abpasuBHOTO KpyTra.
Y napHas Harpyska Py, Ha OrpaXkJIeHue:

TJie my — Macca Kpyra, Kr (my = 2 Kr);
Vgp — OKPYKHAsI CKOPOCTb BPAILLICHHUS, M/C.

Vgp =2TR® | (CK.1)

IJIe ® — 9aCTOTa BpaIeHus, MU (0 =25 ¢ );
R — paanyc HapyxHOU OKpyXHOCTH KpyTa (R = 0,15 m).

V=23,140,1525=23,6 M ¢ .
Panuyc nenrtpa msoxectu

P AR -r)

IR O

rae R — paauyc BHEIIHEW okpykHOcTH Kpyra (R = 0,15 m);
r— paauyc HeHTpaibHoro orsepetus kpyra (» = 0,01 m).

_4(0,00338-0,000 000 001)
° " 3.3,14(0,0225-0,000 001)

3

_2-23,6-23,6

- —9282.7 M.
YA 2.0,06

Tomnmuuy CTeHKU IpUHUMAaeM paBHo 3 MM (Tabmurna 3.1).
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Hpuaoxenune U

IIpuMepsbI pacyera TEOPETUYECKOTO OCTAHOBOYHOIO IIyTH
CeJIbCKOXO035IIICTBEHHOT0 arperara

Ilpumep 1. PaccunTaTh TEOPETUUECKANM OCTAHOBOYHBIM MYTh arperara, COCTOsI-
miero u3 Tpaktopa MT3-82 u npurena, He 000pPyI0BAaHHOTO TOPMO3aMHU, JUIsl CiTydas,
KOT/Ia IBUKEHHUE MTPOUCXOIUT TI0 POBHOM CYXOil JIOpore co CKopocThio 35 km/4. Macca
tpaktopa G, = 3360 kr, macca npuriena G = 1500 kr, K03 HUIMEHT CLIETUICHUS WH C
MOBEPXHOCTHIO Jtoporu @ = 0,7.

Pewenue. 1lpunsaB BpeMs peakiuu Tpakropucta t; = 0,8 ¢, Bpems cpadaTblBaHUs
TOPMO30B C MEXAHMYECKUM NPHUBOJAOM #, = 0,3 ¢ 1 KO3PPUUKEHT IKCILTyaTallMOHHBIX
ycnoBuil k, = 1,5, onpesienumM 0CTaHOBOYHBIH ITyTh TPAHCIIOPTHOTO CPECTBA!

K v (G, +G

log = (¢ + 1ty + Vo )-v°+ »0 (Ga T - 0,8+0,3+ 35 )-35+

252¢p 3,6 254G, 252-0,7° 3,6
,1,5:35:35(3360 +1500)

254-0,7-3360

=27,57™.

Ilpumep 2. Onpenenutb CKOPOCTb, IPA KOTOPOW MOYKET IMPOU30UTH ONPOKHUIbI-
BaHue Tpakropa MT3-80 npu nBMKEHUM HA IOBOPOTE JOPOTH PAAUYCOM 7 M, €CIIU BBI-
coTa LEHTpa TKECTU Tpaktopa A, = 0,9 M, MMpUHA KOJIEW HAa TPAHCIIOPTHBIX paboTax
Biax = 1,8 M. Paccuurtars CKOpOCTbh, MPH KOTOPOUM HA ITOM K€ AOPOre MPOU30UAET Om-
POKHIBIBAHUE TPAKTOPA, NOATOTOBIEHHOTO JJI BBIIOJHEHUS CEJIbCKOXO3SMCTBEHHBIX
paboT npH MHUPUHE KOJIeH Bz = 1,2 M.

Pewenue. Kputudeckas CKOpOCTb, IPH KOTOPOH BO3MOXKHO OIPOKHIBIBAHUE
TpakTopa MT3-80, ecau mmuprHa KoJeu MaKCUMaJlbHa!

v =36 888 _36 P88 T g3y
P 2h, 2.09

KPpUTHYCCKasA CKOPOCTb Ha IIOBOPOTC IIpH MHHUMAaJILHOM IIAPUHE KOJICK TpaKTOpa

MT3-80:
V=36 S0k 36 [P8UL2T g 36
| 2h, 2-0,9
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Hpuiaoxenue K

IIpumepsbl pacno/ioKeHU 3alIUTHBIX YCTPOMCTB € Y4€TOM CKOpocTeil
NPUOJINKEHHUS YACTel TeJia YeJI0BeKa

Ilpumep 1. Bo BpemMs oOKaTKM W WCHBITAHUS JBUTATENCH BOKPYT CTEHIA
BO3HUKAIOT OIMACHbIE 30HBI, TOITOMY BO BpeMs ropsdeil oOKaTKH MpeiaracTcs 3TH
30HBI OTPA/INTh.

Jlnst pa3paboTKK Takoro 00OpyI0BaHUS HEOOXOAMMO PacCUUTaTh MUHUMAJbHbIC
PACCTOSIHUSI 3aIlIUTHBIX YCTPONCTB OOOpYJOBAaHHS JO OMACHOW 30HBI. CoOmI0acHNE
PacCUYEeTHBIX PACCTOSHUN 00ECTIeUnBAET JIOCTATOUHYIO CTEMEHb 3aIUThl PAOOTHUKOB OT
pHUCKa, CBSI3aHHOTO C MPHUOJMIKEHWEM K OIMacHOW 30He (B HalEM ciydae — TMpu
MPpUOIMKEHUN K OOKaThIBAEMOMY JBUTATEIIIO).

[Tpu mpubMMKeHN B HOPMAJTLHOM HAIIPABJICHUH K 30HE OOHAPYKEHHS] MUHIMAJTh-
HOE PACCTOSIHHE OT AJIEKTPOUYBCTBUTEIHHOTO MPEIOXPAHUTEILHOIO 00OPYAOBaHMUS, HC-
MOJIB3YIOIIETO PAJMOAKTHBHBIE AIICKTPOHHO-ONITUYECKHE MPEIOXPAHUTEIBHBIE YCTPONCT-
Ba, onpenersiercs o popmye (3.6) ¢ 3amenoi K Ha 2000 mm/c; C— na 8 (d — 14), HO He
meHee 4eM 0; d — crmocoOHOCTh OOHAPYKEHUS TTPEIOXPAHUTEIILHOTO YCTPONUCTBA:

S=20007+ 8 (d — 14). (K.1)

[Ipn BpemMeHM oOcTaHOBa JJEKTpoABUTraTens creHpa f, = 200 Mc U BpemeHH
cpaOaTbIBaHUA  BJIEKTPOUYBCTBUTEIBHOTO  MPEAOXPAHUTEIBLHOIO  00OpYAOBaHMS,
M CIIOJIb3YIOIIETO BEPTUKAJILHOE PaAMOAKTUBHOE AIEKTPOHHO-ONTHYECKOE
NpeIOXpaHUTENbHOE  YCTPOMCTBO, 00Jafaroliee CIOCOOHOCTBbIO  OOHApyYKEHHS
d=14 mm, t;=30Mc, MUHHMAJIbHOEC PACCTOSHHE OT OMNACHOM 30HBI JO 30HBI
oOHapyKEeHHS

§'=2000 (0,2 +0,03) + 8 (14 — 14) = 460 mm.

B sTOM chaydae MUHUMAJbHOE PAcCTOSIHUE OT 30HBI OOHAPYKEHUS O ONMAaCHOU
30HEI cocTaBiAeT S = 460 MM.

IHpumep 2. ]Ins mammuel ¢ Beicotol croia 1000 MM Tpedyercs ABYXIO3UIIMOH-
Hasi 30Ha OOHApY>KEHUIA.
O6mast xapaktepuctuka octaHoBa cuctembl 7' = 100 Mc, cmocoOHOCTH 0OHapY-
xeHust d = 40 mm.
Jli1s BepTHKaIbHOM 30HBI OOHAPYKEHUS HCTIONIb3YEM CIIEAYIOIIYIO (hOpMYILy:

S=2000T+8(d—14), (K.2)

rae 7= 100 mc;
d =40 mwm.
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[Tomywyaem
§=2000-0,01 +8 (40— 14) =200 + 208 = 408 mm;
S =408 mm.

®opwmyna (K.2) cipaBennuba, T. K. S = 408, uTto MeHbie yeM 500 mm.
J1J1st TOpU30HTAIBHOM 30HBI OOHAPYKEHUS UCITONB3YyeM (GOPMYITY

S=1600 7+ (1200 - 0,4 H), (K.3)
rae 1200 — 0,4H vHe menee 850 M.
[Tomygaewm:
S=1600-0,01 +850=160+ 850 =1010 mm;
S=1010 mm.

Takum oOpa3zoM, TouKa BpalleHus: OyJeT pacroiiokeHa Ha TOPU30HTATILHOM pac-
CTOSIHUH OT ONACHOM 30HBI — 408 MM.

MuHuManbeHas JjrHa 30Hb61 00HapykeHus OyaeT paBaa 1010 — 408 = 602 mwm.

OreHka pucKa JIOJDKHA MOKa3aTh, TPEOYETCs JIM JOTOJHUTEIHHOE 3aIIUTHOE OT-
paxJaeHNE B HACTOSAIIEM MPUMEPE C PACCTOSTHUEM MEKy TOUKOW BpAIICHUS U OMACHOU
30HOM, paBHBIM 408 MM.

Ilpumep 3. OneHka prucka MoKa3bIBaeT, YTO JUIsl 3aIUTHI OT HEMPETYyCMOTPEHHO-
ro JOCTYIa B ONACHYIO 30HY aBTOMAaTH3UPOBAHHON CHCTEMBbI MAalllMHbI IPUMEHUM Ha-
MOJIbHBIN KOBPHK, YyBCTBUTEIBHBIN K TaBJICHUIO, UM PACTIOJIIOKEHHOE HA TIOJIy PaJHo-
AKTUBHOE AJIEKTPOHHO-ONTHYECKOE MTPEAOXPAHUTEIBHOE YCTPOMCTBO.

Bpewmst octanoBa cucremsl MamuHbl ¢ = 300 Mc, a Bpemsi cpabaThIBaHUS TIPEJIO-
XPaHUTEILHOTO 000pyI0BaHusA £, = 35 Mc.

MuHuMalTbHOE pacCcTOSHUE S ClIeTyeT pacCYUTHIBATh MO (hopmyre:

S=1600 7+ 1200. (K4)
[Homygaewm:
S=1600- 0,335+ 1200 =536 + 1200 = 1736 mwm;

S=1736 mm.
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Hpuaoxenue JI

IIpumepsnl pacueToB BHIOPOCOB 3arpsI3HAIOIINX
BellEeCTB KUBOTHOBO/JICTBA B OKPY:KAIOIILYIO CPeay

Ilpumep 1. Ha ;xuBOTHOBOIYECKOM KOMILIEKCe [ pogHEHCKOM 0671acTh coiepKar:

- 2300 ros. kpynmHoro poraroro ckora, 450 ron. — tenku 10 1 roga, KOTOpbIE CO-
JepKaTcs Kpyribli o B MOMEIIEHUH Ha kenoouaToM noiy, 1200 — tenku ot 1 102 et
oceMeHeHHbIe, 650 T01. — KOPOBbI MSICHOTO M MOJIOYHOTO HAlpaBJICHHUS Ha OTKOPME U
HaryJse, KOTOpbIE C CEHTSIOPs 10 MapT COAEPKATCA B MOMEIIEHUHU Ha KEJI00YaTOM MOy,
C ampeJis 1Mo aBTYCT — Ha BhImace. HaBo3 kommoctupyercst B OypTax, JJisi BHECEHUS B
MOYBY MCIIOIB3YETCS MHKEKTOPHAS 3aJEJIKa B OTKPBITHIE OOPO3/IbI;

- 5400 ron. ceunel, 1300 U3 KOTOPBIX — MOpPOCATa B BO3pacTe 10 4 MEC., Colep-
XKaTCAd Ha YaCTUYHO PEIIETYATOM IOy C SIMOM [l HaBO3a U KaHAJOM JUIsl CMbIBA BO-
noi, 1700 — pemoHTHBIE CBUHKM cTrapiie 4 mec., 1200 — OCHOBHBIE CBUHOMATKH,
1200 ros. — mpoBepsieMble CBUHOMATKHU, KOTOPBIE COAEPMATCSA B IPYIIIEC HA YACTUYHO
peneTyaToM MOy CO CMBIBHBIMU KaHaiaMu 0e3 aspanmu. HaBo3 XpaHUTCS B OTKPBITHIX
OCTOHHBIX HABO3OXPAHUJIMINAX C MPUMEHEHHEM -HECIOKHBIX TEXHOJOTUH (coyioma,
Topd). JI1st BHECEHUS B ITOYBY MCIIONIL3YETCS MHKEKTOPHAsS 3a/1€7TKa B OTKPBITHIC OOPO3IbI.

BanoBoii BBIOpoC amMmMuaka paccurthiBaetcs mo dopmyinam (3.28) u (3.29).

s kpynnoeo poecamoeo ckoma
Jnst xuBOTHBIX K N, H K, ynelbHOE BbIJEIEHHE AMMHMAaKa CKJIaJbIBACTCA M3

YAETHHOTO BBIICTICHUS] aMMHaKa OT KUBOTHBIX B TTOMEIEHUH, TIPH COJIEPKaHUU MX Ha
xenobuyatoM oy (tabnuina 3.6), U yAeAbHBIX BBIIEICHUN OT )KUBOTHBIX Ha MacTOMUIIE,
BhITIACe, B 3arOHE, HA BBHITYJIBHO-KOPMOBOM IwIoiaike (Tadbmwuia 3.5). YaensHoe Bbie-
JeHue ammuaka pasuo 4,2 + 1,9 +2,0 = 8,1 kr/(roa-Toi.).

Jnst KuBOTHBIX K yNETbHOE BBIACICHHE AMMHAKa PAaBHO yACIBHOMY Bblere-

HUIO aMMHaKa OT KMBOTHBIX B TIOMEIICHUU TIPU COJICPKAaHUM WX KPYTJIbIH TOJ Ha JKe-
nob6uatom nomy (Tabnuia 3.6) u cocrassiert 4,2 Kr/(ro-ToJ.)

mn

VY IenbHOE BBIICTICHUE aMMHaKa ¢y, JUISL JKUBOTHBIX K N, > K v, K N, (o Tabnuiie

3.5) paBHo 6,0 kr/(roa-To.);

KoadhduimenT cHmkeHns yaenIbHOTO BhIACIeHUsT K™ pacCUUTHIBAETCS KakK Mpo-
u3BeAeHne kordduireHTa CHIKEHUST BHIOPOCOB aMMHaKa B 3aBUCHUMOCTH OT crioco0a
XpaHeHus: HaBo3a (Tabmnuia 3.8) u koddduIMeHTa CHIKEHUS BHIOPOCOB aMMHaKa B 3aBU-
CUMOCTH OT METO/Ia BHECEHHS HaBO3a B MMoYBY (Tadnwuma 3.7) u pasen 0,8 - 0,3 = 0,24.

C yderoM crienuuKyd JAaHHOTO TEXHOJOTHYECKOTO Ipollecca BaJIOBOM BHIOPOC
aMMUaKa paBeH

Gy, =107[(650+0,7-1200)-(8,1+6,0-0,24) +(0,4-450) x
x (4,24+6,0-0,24)]=15,230 1/ron.
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Jlist pacdera MakCHMMAaJIbHOTO BbIOpOCa CIEAyeT HMCIOJb30BaTh JIHIIbL IMPOIIECC
coJiepKaHus KUBOTHBIX B MTOMEIICHUH, U, CIEAOBATEIILHO, BaJOBOM BHIOPOC aMMHAKa,
UCITIOJIB3yEeMBIH VISl pacueTa MaKCUMAaJIbHOTO BBIOpOCa:

GEZ}C =107(650 + 0,7 -1200+0,4 - 450) - 4,2 = 7,515 1/rox.
MakcumanbHbIi BEIOPOC aMMUaKa

M s =10°- 7,515/(3600-210-24) = 0,414 1/c.

Jlnsa ceuneti

Jlns mpoBepsieMbIX M OCHOBHBIX CBHHOMATOK YACIHHOE BBIICIICHHE aMMHaKa 3a-
BHUCHUT OT METOJIa UX COJEPKaHUS U CKJIAJIbIBACTCS U3 YACIBHOTO BBIJCICHUS aMMHaKa
OT JKUBOTHBIX B TIIOMCIICHWW, TIPU COJACPKAaHUM WX B TPYyNIEe HAa YaCTHYHO
pelieTyaToM Moy CO CMBIBHBIMHM KaHanamu Oe3 aspanuu (tabhuia 3.6), U yJaeabHbIX
BBIJICICHUA OT KMBOTHBIX B 3aroHe, Ha - BBILCYJbHO-KOPMOBOW  IUIOIIAJIKE
(tabmuma 3.5). VYjaenbHOE BBIJICICHHE aMMMaKa JJIsi HMPOBEPSEMbIX CBHUHOMATOK
paBHO 1,5+ 0,85 =2,35 xr/(roa-roi.), JUISE OCHOBHBIX CBMHOMATOK —
2,1 +2,18 =4,28 xr/(rox-roin.). YaenpbHOe BBIACIACHHE aMMHaKa JJII PEMOHTHBIX CBH-
HOK ctapiie 4 mec. paBHo 1,9 + 0,75 = 2,65 xr/(Troa-To:n.), 1uist TOPOCAT B BO3PACTE 10
4 mec. Ipu COAEP’)KaHUM HA YaCTUYHO PEHICTYATOM IOy C SIMOM JIJIsi HaBO3a U KaHAJIOM
1151 cMbIBa Bojior — 0,36 + 0,36 = 0,72 xr/(roa-ron.).

VY aenpHOE BBIJIETICHUE aMMHAKa MPHU Mporeccax YOOPKH M XpaHEHHUsS HaBO3a IO
tabauie 3.5 11 MpoBepseMbIX CBUHOMATOK PaBHO 2,65, /ISl OCHOBHBIX CBUHOMATOK —
6,82; nis peMOHTHBIX CBMHOK cTapiie 4 mec. — 1,7 xr/(Toa-Toi.), i MOPOCAT B BO3-
pacte 10 4 mec. — 0,6 kr/(roa-TON.).

Koa¢dunmeHT cHIKEHHS yIeIbHOTO BBIICICHUS K™ PacCUMUTHIBACTCS KaK IPo-

u3BegeHre KodGOUIIMEHTa CHIKEHHsSI BEIOPOCOB aMMHaKka B 3aBUCHMOCTH OT Crioco0a
XpaHeHus HaBo3a (Tabimia 3.8) u koddduimeHTa CHI>KEHUS BHIOPOCOB aMMHUaKa B 3a-
BHCHUMOCTH OT MET0/1a BHECEHHMsI HaBO3a B IouBy (Tadauna 3.7) u pased 0,6 - 0,3 =0,18.

C ydetoM cmenmu(puKA JAaHHOTO TEXHOJOTHYECKOTO IMpoIecca BaJOBOW BBHIOPOC
aMMHaKa

G =107[(1200 (2,35 +2,65-0,18) +1200 (4,28+6,82-0,18) +
+1700(2,65+1,7-0,18)+1300 (0,72 +0,6-0,18)]=16,103 1/rox.
I[J'IH pacqua MAaKCHUMAJIBHOT' O BBI6pOC€l CJ'IeI[yeT HNCITIOJIb30BaTh JIWIIIb HpOHCCC

COJIEp’KaHMs KUBOTHBIX B IOMEIIEHHH, CJIEIOBATEIbHO, BaJOBOM BHIOPOC aMMMaKa,
UCIIOJIb3YEMBIN I pacueTa MaKCUMaJIBHOTO BBIOpOCa, paBeH

GE,ZP;H"H = 10_3(1200-1,5+1200-2,1+1700-1,9+1300-0,36) =8,018 1/rox.
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MakcuMalbHBIH BRIOPOC aMMHaKa
Mﬁzlzﬂm ~10° -8,018/(3600-210-24) = 0,442 /..

BastoBoii BeIOpOC MeTaHa paccunThiBaeTcs o dopmyie (3.30).

s kpynno2o poeamozo ckoma

YnenpHOE BBIICICHWE METaHa IPH IMpoIleccax KUIIECYHON (pepMeHTAIud U Mpo-
1eccax yOOpKH, XpaHEHUsI M UCIIOJIb30BaHUs HaBO3a B TeueHHE roja (mo tadnuie 3.9)
paBHO

58 +2,72 = 60,72 xr/(rox - ro.)

Banosoii BeIOpoCc MeTaHa
Ggf,f =107(650+0,7-1200 + 0,4 - 450) - 60,72 =101,402 1/rop.

I[J'I?I pacucta MaKCHUMAJIBHOI'O BBI6p0C21 CJICAYCT HCIIOJIb30BATh JIMIIb IIPOLICCC
COACPKaHUA )KUBOTHBIX B IIOMCIICHHH.
ylleJIBHOC BBLICIJICHUC MCTaHa qICiH4 B CBA3H C HaXOXJICHHEM B ITIOMCIHICHHUU C CCH-

TAOPS 10 MapT, UCXOJIS U3 JaHHBIX TaOmuuel 3.9, paBHo 58 - 7/12 = 33,83 kr/(7 mec.-ToIL).
CrnenoBarenbHO, BaJOBOI BHIOPOC MeTaHa, UCHOIb3YEMBIN IS pacueTa MaKCUMaJIbHO-
ro, paBeH

GEIC =107 ((650+0,7-1200)- 33,83+ 0,4- 450- 58) = 60847 1/rox,

MakcumanbHbIi BHIOPOC aMMUaKa
M5 =10°-60,847 /(3600 - 210 - 24) = 3,354 1/,

Jlna ceuneti
Y aenpHOe BBIZICIICHUE METaHA TIPU COACP)KaHWU CBUHEH M TIPH IMpolieccax YOOPKH,
XpaHEeHUs U UCTOJIL30BaHMs HaBO3a B TeUeHHE roja (1o tadnuie 3.9) paBHo
1,5+ 3,94 = 5,44 xr/(rox-roi.).

Banosoii BeIOpoCc MeTaHa

Ggf,’j“"“ =107(2400 + 0,7-1700 + 0,4 -1300) - 5,44 = 22,358 1/rox.
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Jlist pacdera MakCHMMAaJIbHOTO BbIOpOCa CIEAyeT HMCIOJb30BaTh JIHIIbL IMPOIIECC
coliepKaHusl KUBOTHBIX B momerniennn. CrieoBaTeIbHO, BAJIOBOM BHIOPOC METaHA, UC-
IIOJIb3YEMBIH JIJI pacueTa MaKCUMaJbHOIO, PABEH

Gg:[]:HLH — 10—3 (2400+ 0’7 1700+ 0,4 . 1300) . 1,5 = 6,1 65 T/FO,)I.

MakcumanbHbIi BEIOPOC aMMUaKa

ME™ =10°-6,165/(3600-210-24) = 0,340 r/c,

BasioBoii BEIOpOC 3aKkKcH a30Ta paccuuThiBaeTcs o popmyne (3.3).

s kpynno2o pocamozo ckoma
MHTEeHCHBHOCTD BBIJCICHHS a30Ta R’ (Tabimua 3.10) paBua 0,35 kr/(T-CcyT).

Tumnosast macca »uBoTtHoro M' (Tabsnuma 3.10) paBHa 420 Kr.
Jlosis cyMMapHOTO TOJOBOTO BBIAECJIECHHS a30Ta Ha OAHY TOJOBY >KMBOTHOIO S
cornacHo Tabmuue 3.11 it )KkMBOTHEIX K, M K, paBHa 0,2 B IIepHOJ C anpens 110 aB-

TYCT B CBSI3U C HaXOXJieHHeM Ha Bbiniace u 0,44 B IepuoJI ¢ CEHTSAOPs IO MapT B CBSI3U C
HAXOXKJICHUEM B TTOMEIICHUH, OTKY/la HAaBO3 yOUPAETCs U KOMITIOCTUPYETCS B OypTax.
JloJis CyMMapHOTO TOJ0BOIO BBIJCICHHUS a30Ta HA OJHY T'OJIOBY JKMBOTHOIO S,
o Tabmuue 3.11 st sxuBoTHBIX K, paBHa 0,44, Tak KaK OHU KPYIJIbIA IO/l HAXOAATCS
B IMIOMEIIICHUH, OTKY/1a HABO3 YOUPaeTCs U KOMIIOCTUPYETCs B OypTax.
VY nenrHOE BBIIEIEHNE 3aKHUCH a30Ta q}&zo o tabmune 3.12 a8 KUBOTHBIX K v H

K, pasno 0,02 KI/KT B IEPHOJ € alPENIs [0 aBIYCT B CBA3U C HAXOXKIECHMEM Ha BbIIA-
2

ce u 0,006 Kr/Kr B 1epuoJi ¢ CEHTSOPS MO0 MapT B CBSI3U C HAXOXKJICHUEM B IMIOMEIICHUH,
OTKYJ1a HaBO3 YOUpaeTCsi 1 KOMIOCTHPYETCS B OypTax.
VY enpHOe BBIJCICHUE 3aKMCH a30Ta gy, 10 Tadbmmue 3.12 1isg KMBOTHBIX K,

paBHo 0,006 Kr/Kr, TaKk KaKk OHU KPYTJIBINA TOJ] HAXOASATCS B MOMEIIEHUU, OTKY/la HAaBO3
yOupaercs U KOMIIOCTUPYeETCs B OypTax.

C yderoM crnenu(puKd JaHHOTO TEXHOJOTUYECKOIO IMpoIlecca BaJOBOW BBHIOPOC
3aKUCH a30Ta

Grro =1072-0,35-420[(325+0,7-600)-0,2 0,02 + (325+0,7 - 600) x
x 0,440,006 +0,4-450 - 0,44-0,006] = 0,797 1/rox.

Jlnsa ceuneti
NHTEHCUBHOCTH BBIICJICHHS a30Ta R’ 10 Tpuiioxkenuto 32 pasHa 0,77 kr/(T-cyT).

Tumnosast macca »uBoTHOro M' 10 Tabsumie 3.10 paBHa 50 Kr.

Jlosis cyMMapHOTo TOJOBOTO BBIAECJIECHHS a30Ta Ha OAHY T'OJOBY >KMBOTHOIO S
paBHa 0,379, Tak Kak cHCTEMa XpPaHEHHS HABO3a C HCIOJb30BAHUEM OTKPBITHIX
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OCTOHHBIX HABO30XPAHUJIUII C MPUMEHEHUEM HECIIOKHBIX TEXHOJIOTUH (costoMa, Top(d)
B Tabmuie 3.11 oTcyTCTBYET.
VY ienbpHOE BBIIENIEHUE 3aKUCH a30Ta g, B PAMKaX CHCTEMBbI YOOPKH, XpaHEHH U

HCIIOJb30BaHUs HaBo3a 1o Tadiuie 3.12 mist skuBoTHBIX paBHO 0,005 Kr/KT.
C yderoM crienuuKyd JAaHHOTO TEXHOJOTHYECKOTO IpoIlecca BaIOBOM BHIOPOC
3aKHUCH a30Ta

G6™ =107 0,77 500,379 [ (2400+0,7-1700+0,4-1300) - 0,005] = 0,300 /rox.

BanoBoii BEIOpOC cepoBOA0poIa, METHIaAMUHA, (PeHOIa, METaHOIIa, MPOMHOHATb-
JIETHIa, TEKCAaHOBOM KHCIIOTHI, JAUMETHICYIbGHUIA, ITUIGOPMHATA, TIHIIN MEXOBOH,
MUKPOOPTaHU3MOB paccUuThIBaeTcs nmo Gopmyse (3.32).

s kpynnoeo poecamoeo ckoma
Tabnmuua 1 — YaenpHOE BBIJIETICHUE j-TOTO BEIIECTBA JJIS KPYITHOTO POraToro CKoTa
¢ yueToM Tabmuiibl 3.16 1 BaJIOBOTO BBEIOpOCA j-TOTO BEIIECTBA MTPU MPOIIECCaX CONEPIKAHMUA,
BBIpAIIMBAHUS, OTKOPMA U BOCIIPOM3BOJICTBA B TEUCHHUE FOAA

YI[GJ'IBHOG BBI,[[GHGHI/IGj-TOFO BEIIC€CTBAa BaJ'IOBOﬁ BBI6pOCj—TOFO BEIIIECTBA,
BemecTtBo ¢, T/ (rox'romn.), KiI./(rox roJ.) T/TOJ, KJ1./TOJ
JJ151 MUKPOOPIaHU3MOB AJs1 MUKPOOPIraHU3MOB
CepoBoaopon 15,71 0,026
MeTtunaMuH 13,88 0,023
deHon 6,94 0,012
MeTtaHom 34,00 0,057
IIponmonainsaeruy 17,35 0,029
I'ekcaHoBag kuciora 20,54 0,034
Jumeruncynsduna 26,64 0,044
Otmidopmuar 52,73 0,088
IIe11e MexoBast 416,3 0,695
MHKPOOPraHU3MbI' ) 44376,7 KL 74,109 ki1
" KonmuecTBo MHMKpOOPraHH3MOB HOPMHpYETCS [0 UMCIy OAKTEPHATBHBIX KJIETOK, HX PE3yIbTHpYIOIIEE
3HAYCHUE HE CYMMUPYETCS C BEJIMYMHAMU BBI6POCOB APYTHUX 3arpA3HAIONINX BCIICCTB.

Tabnuna 2 — VaenbHOe BbIJEIECHUE j-TOTO BEILECTBA JJII CBUHEH C y4EeTOM TaOJIUIIbI
3.16 u BaJIOBOro BBIOpOCA j-TOTO BEIIECTBA MPH MPOIECCaX COJECPKAHUsI, BbIpaluBa-
HUsI, OTKOPMa ¥ BOCIIPOM3BO/ICTBA B TCUCHUE I'0J1a

V nenpHOE BEIACICHIE j-TOFO BCIICCTBA Banosoit BLI6pOC
BemecTBo q'; T/(rog-Toi.), Ki./(rof roiu.) j-TOrO BEIIECTBA, T/TOM, KIL/TOJ
JJ11 MUKPOOPTaHU3MOB A1 MUKPOOPTaHHU3MOB
1 2 3
CepoBoaopon 15,72 0,065
MeTuiiamuH 7,57 0,031
denon 8,33 0,034
Meranon 42,39 0,174
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[Tponomxkenue TabIUIIBI 2

1 2 3
[Tponmonanpaerna 17,03 0,070
I'excaHnoBas kuciora 9,46 0,039
Jumeruncynshun 59,80 0,246
Ortundopmuar 34,06 0,140
IIb11 MeXxoBas 200,6 0,824
MHKpOOpraHu3MEI) 20016,6 ki1 82,268 xi1.
" KonuuecTBO MHKPOOPTaHM3MOB HOPMHPYETCS 110 YHCITy GAaKTEpHATbHBIX KIETOK, H HX Pe3ylbTHpYIOLIee
3HAYCHUC HC CYMMUPYCTCA C BCJIMYNHAMHU BLI6pOCOB APYTHUX 3arpsA3HAOMINX BCHICCTB.

Pe3ynbpTaThl pacyeToB BEIOPOCOB CBOJMM B TaOIHILy 3:

Tabnuna 3 — BanoBble 1 MakCUMaJIbHbIE BBIOPOCHI 3arpsi3HSIONIUX BEIIECTB OT BCETO
YKMBOTHOBOJIYECKOTO KOMILJIEKCA

prnf{ bt CBuHbH, Banosoii BbiOpoc, {MakcumanbHbIi BEIOpOC,
BemectBo porarthlil CKOT, 2) 2)
T/TOJ, KII./TOZ| T/TOM, KII./TOM r/c, KIL/TOJ
T/TOM, KI1./TO
AmMmuax 15,230 16,103 31,333 0,414 + 0,442 = 0,853
Mertan 101,402 22,358 123,760 3,354 + 0,340 = 3,694
3akwuch azora’ 0,797 0,300 1,097 0,035
CepoBoaopos 0,026 0,065 0,091 0,003
MetunamMuH 0,023 0,031 0,054 0,002
denon 0,012 0,034 0,046 0,001
MeraHon 0,057 0,174 0,231 0,007
[Tponmonanpaerna 0,029 0,070 0,099 0,003
I'excanoBas kuciora 0,034 0,039 0,073 0,002
Jumeruncynshun 0,044 0,246 0,29 0,009
Orundopmuar 0,088 0,140 0,228 0,007
IIb11p MeXxOBas 0,695 0,824 1,520 0,048
MHKpOOpFaHI/ISMBIZ) 74,109 k1. 82,268 KII. 156,377 xin. 4,958 k1.
Y 3akuch a30Ta yUUTHIBACTCS KAk MAPHUKOBbIIT ras3.
) KoJIM4eCTBO MUKPOOPraHH3MOB HOPMHPYETCS IO UHCIy OaKTepUaIbHBIX KICTOK, X PEe3ylIbTHPYIOIIEe
3HAYCHUEC HE CYMMUPYETCA C BEJIMINHAMHU BLI6pOCOB APYTHUX 3arpsa3HArOMInX BCHICCTB.

Ilpumep 2. Ha ntunieBoaueckoit hadbpuke MuHCKOM 001aCTH COAEpIKAT:

- 3000 ToJ1. KpynmHOrO poraroro ckora: 478 U3 HUX — TEIKHU 110 1 roga comepxkar-
Cs KPYTJbl roj 0e3 mpuBsA3U CO CBOOOAHBIM BBHITYJIOM, 1519 — Hetenu, comepxarcs
KPYTIBIH T0J 6€3 MpUBSI3U O CBOOOIHBIM BBITYJIOM, 1003 — KOPOBBI MSICHOTO U MOJIOY-
HOTO HAIpaBJICHUS HA OTKOPME M Haryje, KOTOpble C CEHTSAOps 1Mo Mal coaepx aTcs
B MTOMEIICHUH Ha >KeJI00YaTOM TOJIy, C Masi TI0 CEHTSAOPh CO/IEepkKATCs B JICTHEM Jarepe.
HaBo3 kommoctupyercs B OypTax, /il BHECEHHUS B IMOYBY UCIIOJIB3YETCSI pa30OpachiBa-
HUE U TIOCJIEAYIOIas BCHAITHAS 3a/IeJIKa B TeUeHue 24 4.

- 312 900 rou. ntuuipl, U3 HUX 147 216 — upitiara, 37 404 — MoJIoIHSIK Kyp B BO3pac-
te 1o 170 mueit, 128 280 — kypbl-Hecymku B Bo3pacte Oojee 170 maei. [l Bceil NTUIIBI
UCMOJb3yeTCs KieTouHoe coaepxkanne. HaBo3 kommocTtupyercst B OypTax, JUisi BHECCHUS B
MIOYBY HCHOJIB3YETCsl pa30pachIBaHKUE U MOCIIEAYIOIIAs BCIAITHAS 3a/Ie/IKa B TeueHue 24 .

BanoBoii BEIOpoc aMMuaka paccunTbiBaeTcs o ¢popmynam (3.28) u (3.29).
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s kpynnozo poeamozo ckoma

Jist skuBOTHBIX K N, YAEIBHOE BBIICIICHHUE aMMHUAKa CKJIAZBIBAETCS U3 yIEIBHOTO
BBIJICJICHHS aMMHaKa OT YKUBOTHBIX B IIOMEIIICHUH IIPH COACP)KAaHUH HX Ha )Keao0uaToM
oy (tabdauna 3.6) ¥ yAeNbHBIX BBIJICIICHUHA OT )KMBOTHBIX Ha IACTOHIIE, BBITIace, B 3a-

TOHE, Ha BHITYJIbHO-KOPMOBOH TuTOIIaaKe (Tadmuina 3.5).
VY nenvHOE BBIZICTCHHE aMMHuaka paBHo 4,2 + 1,9 + 2,0 = 8,1 kr/(rox-Toi.).

Jns xuBoTHBIX K N, U K v, YZCIBHOE BBIJICIICHHE aMMHaKa PaBHO Y/CIBHOMY

BBIJICJICHHIO aMMHaKa OT JKUBOTHBIX B IOMEIICHUHU IIPU COJICPIKAHUU UX KPYIJIBIH 'O
Ha xenobuaTtoM oy (tadauna 3.6) u cocrapiser 2,1 + 1,9 +2,0 = 5,9 kr/(roa-Toir.).

VY ienbHOE BBIIENEHNE aMMHUAKA ¢y, U JKUBOTHBIX K N, > K N, » K y, (0O Tabu-

e 3.5) paBo 6,0 kr/(roa-To7.).

KoadduimeHT cHkeHus yaenbHOro BelieaeHuss K™ paccuuThIBaeTCs Kak MPOU3-
BeZicHHEe Kod((pHIeHTa CHIKEHUST BRIOPOCOB aMMHaKa, B 3aBUCHMOCTH OT CIIoco0a xpa-
HeHMs HaBo3a (Tabmuna 3.8), 1 KodpdUIMeHTa CHUKEHUS BRIOPOCOB aMMHaKa, B 3aBUCH-
MOCTH OT METO/1a BHECEHHS HaBo3a B 1o4By (Tabdmuia 3.7), u pasen 0,8 - 0,3 = 0,24.

C yderoM crienuuKyd JAaHHOTO TEXHOJOTHYECKOI'O MpOoIlecca BaJlIOBOM BHIOPOC
aMMHaKa

GXFC =107((1003 - (8,1 +6,0-0,24) +
+(0,7-1519+0,4-478)-(5,9+6,0-0,24)] = 18,777 1/ron.

Jlns pacdyera MakCMMaJIbHOTO BbIOpOCa cieAyeT HMCHOJb30BaTh JHIIb MPOLECC
COJIEp>KaHMS )KUBOTHBIX B TTOMEILEHUHM, CJIeI0BATEILHO, BAJIOBOI BHIOPOC aMMHaKa, UC-
MOJIb3YyEeMbIN JIJIs1 pacueTa MaKCMMaJIbHOTO BBIOpOCa, paBeH

G]Iéﬁ,f =107(1003-4,2+(0,7-1200+0,4 -450)-2,1= 6,847 1/rog.

MakcuMainbHbIi BBIOpOC aMMHaKa
MFC =10° - 6,847/(3600 - 240 - 24) = 0,330 r/c.

Jls nmuyol
JUis OTUOBL K yAEIbHOE BBIACICHHE aMMHaKa CKIIaJbIBACTCA U3 YAEILHOTO

BBIJICJICHUS aMMHaKa IPH COJIEpP>KaHUU MTHUIBI B KJIETKaX C JEHTOYHBIMHU TPaHCIIOP-
TepaMu U NPUHYAUTEIBHON CYIIKOW BO3ayXoM (Tabsuua 3.6) U yAelbHbIX BbIIECICHUN
OT NTHI] B 3ar0HE, Ha BBHITYJIbLHO-KOPMOBOH Tuiomaake (Tadnuua 3.5). Y aenpHoe BbIje-
aenue ammuaka pasuo 0,099 + 0,03 = 0,102 kr/(roa-ron.).

Jlns oraner K N, B K n, YACTBHOC BBIICICHAC aMMHAKa CKJIA/BIBACTCS U3 YACb-

HOTO BBIJICTICHHUS] aMMHUaKa TPU COJICP)KAHUU MITUIIBI B KJIETKaX CHCTEMON ¢ KOMOMHUPO-
BaHHBIMU sipycamu (Tabnunia 3.6) U yAeIbHbIX BBIJEICHUI OT NTHUIIBI B 3aTOHE, HA BbI-
I'YJIbHO-KOPMOBOH TuIomaake (Tabmuma 3.5). Y nenpHoe BhIJIETICHUE aMMUaKa paBHO
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0,045 + 0,03 =0,048 kr/(roz-Tom.)

Y IenbHOe BBIIEIEHNE aMMUaKa ¢y, Ul NTUIBL K y B K y, TIO tabaune 3.5 pas-
Ho 0,15 kr/(rox-roi.), mst nruust K, — 0,11 kr/(rog-roin.).

KoshpuuuenT cHuMKeHus yaenbHoro Bbimenenus K™ g nomamsed NTHLbI

ompenenseTcs no tadnwuie 3.7.
C yueroMm crienn(UKH TaHHOTO TEXHOJOTHYECKOTO IMpollecca BAJIOBOM BBIOPOC
aMMHaKa

G;zlfa = 10_3[128 280-(0,102+0,15-0,3)+37 404-(0,048 +0,15-0,3) +
+147 216 (0,048 +0,11-0,3)]=34,260 1/roa.

Jlist pacdera MakCHMMAaJIbHOTO BbIOpOCa CleAyeT HCHOJb30BaTh JIHIIbL IMPOIIECC
coJiepKaHusl TITULBI B TOMEIIEHUH, CJIEI0BATEeILHO, BECh BaJIOBOM BHIOPOC aMMHaka
UCITIOJIB3YETCS /ISl pacueTa MakKCUMaabHOT0. MakcuMajIbHbIM BHIOPOC aMMHaKa

M =38,05-34,260/1200 = 1,086 r/c.

BanoBoii BeIOpoC MeTaHa paccuntbiBaeTcs 1Mo dhopmyie (3.30).

na kpynnozo poeamozo ckoma
VY nenvHOE BBIZIENICHNE METaHa IPH MPOIIeccax KUIIEYHOU (pepMEHTAIINH U TIPoIIeccax
yOOpKH, XpaHEHHs M UCTIOIL30BaHMSI HaBO3a B TeueHue roja (Tadmuia 3.9) paBHO

58 + 2,72 = 60,72 xr/(roa-Toi.)
Banogoii BEIOpoc MeTaHa

Gey =107(1003+0,7-1519+0,4-478)- 60,72 =137,075 1/ron.

JI1s pacuera MakKCHMaJIbHOTO BBIOpOCa CIIEyeT MCIOJIB30BaTh JIMIINL IMPOIECC
COJICP’KaHUS KUBOTHBIX B IOMEILICHUH.

VnenpHOE BBHIJICIICHUE METaHa qlc"H4 IIpH TIpolieccax KUIIEYHON (pepMeHTaIuu B Te-
pPHOJT C CEHTSIOpS MO Mail B CBSA3M C HAXOXKJIEHUEM B MOMEIICHUU UCXOAS U3 TabauIs! 3.9
paBHO 58 - 8/12 = 38,67 kr/(8 mec.-roin.). CiienoBaresibHO, BAJIOBOM BHIOPOC METaHa, MC-
MOJIB3YEMBIH JIJIs1 pacueTa MaKCUMaJbHOTO, PaBEH

Gé(;f =107°-1003-38,67 = 38,786 t1/rox.
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MakcumanbHbIA BEIOPOC METaHa

ngjf =10°-38,786 /(3600 - 240 - 24) =1,870 r/c.

Jlns nmuybl
VienbHOe BbIICIEHUE METAHA ¢, TPU COIEPIKAHUM TOMAIIHEH ITHIB B TEYe-

Hue rojia o tabsmie 3.12 paBHo 0 kr/(roa-Toi.).
Jlns nrunel K, yslenbHOE BBIIEIEHME MeTaHa (g No Tabmuue 3.12 paBHO

1

0,03 xr/(rox'ron.), niust nruuel K, u K, — 0,02 xr/(rog-roi.).

Banosoii BeIOpoC MeTaHa

G =107 ((128280-0,03+(0,7-37404 +0,4-147216) -0,02) = 5,550 1/rop.

Jlnst pacdyera MaKCHMMAaJIbHOTO BbIOpOCa CJEAyeT. HCIOJB30BaTh JIHIIb MPOIIECC
coJiepKaHusl MTHUITHI B TIOMEIICHUH, CIIEJI0OBATEIbHO, BECh BaJOBOM BHIOPOC METaHa HC-
MOJIB3YETCsI ISl pacueTa MakCUMaIbHOT0. MakcuMasbHBIN BHIOPOC METaHa

Mg, " =38,05-5,550/1200=0,176 r/c.
BasioBoii BIOpOC 3aKucH a30Ta paccuuThiBaeTcs 1o popmyse (3.31).

s kpynno2o poeamozo ckoma
VHTEHCHBHOCTD BBIAENEHUS a30oTa R mo tabmuue 3.10 pasma 0,35 kr/(T-cyT).

Tunosas macca )XMBOTHOrO M' 1o Tabiuue 3.10 pasna 420 kr.

Honst cyMMapHOro TrOJOBOTO BBIICIICHHS a30Ta Ha OJHY TOJIOBY >XMBOTHOIO
S, TIO TIPUJIOXKEHMIO 8 At XUBOTHBIX K pasHa 0,2 B meproj ¢ Mast 1O CEHTAOPH B

CBSI3U C HaxOXKJIeHHeM Ha Bbinace, u 0,44 B mepuo]i ¢ CEHTAOps Mo Mall B CBSI3U C HAXO-
KJICHUEM B TIOMEIICHUH, OTKY/1a HaBO3 YOUPAETCsl M KOMIIOCTHPYETCS B OypTax.

Josisi cyMMapHOro TOAOBOTO BBIICIICHHS a30Ta Ha OJHY TOJIOBY >XMBOTHOIO
S, TO HPWIOKCHUIO 8 ISl )KUBOTHBIX K v, 1 K v, paBHa 0,44, Tak KaK OHU KPYTJIbIH oA

HaXOMATCA Ha OCCIPUBI3HOM COJICP’KaHUM CO CBOOOJHBIM BBITYJIOM, U HaBO3 OT HHUX
yOupaeTcs U KOMIIOCTUPYETCs B OypTax.

VYIenbHOE BBIIEIEHHE 3aKUCU a30Ta ¢y, 1O Tabmuue 3.12 s KUBOTHBIX Ky
paBHO 0,02 KI/Kr B MepUOJ] C Mas MO CEHTSIOpb B CBSA3U C HAXOXKJICHUEM Ha BbINAce, U
0,006 kr/Kr B MepuUoJ] C CEHTSAOPSI TTO Maid B CBSI3U C HAXOXKJICHUEM B TOMEIIEHUU, OTKY-
Jla HaBO3 YOUpaeTcsi 1 KOMIIOCTUPYETCS B OypTax.
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VY enbHOE BBIIEICHUE 3aKUCH a30Ta ¢y, 10 Tadmuue 3.12 it kuBOTHBIX K v, U
K, pasHo 0,006 KI/Kr, TaK Kak OHU KPYIJIbIid TOJ] HAXOIATCS Ha OECIPUBAZHOM COJIEPIKa-

HUM CO CBOOOHBIM BBITYJIOM, M HaBO3 OT HUX YOHpAeTcs U KOMIIOCTUPYETCS B OypTax.
C yderoM crnenu(puKA JAaHHOTO TEXHOJOTMYECKOIo IMpoliecca BaJoOBOM BBIOPOC
3aKMCH a30Ta paBeH

Gyio =107-0,35-420 [501,5-0,2-0,02+501,5-0,44-0,006- (0,7-1519+
+0,4-478)-0,44-0,006] = 0,976 T/roz.

Jlns nmuyol

NHTEHCUBHOCTD BbIIENCHHS a3oTa R’ mug nrunsl K v, 10 tabauie 3.10 paBHa
1,51 xr/(T-cyT).

Tunosas macca M' ntuusl K, 110 Tabmune 3.10 pasHa 1,45 kr.

VHTEHCUBHOCTD BBIICIICHHUS a3oTa R’ musa mrumsl K y, 1O tabnune 3.10 paBHa

1,99 kr/(1-cyT).
Tumosast Macca M’ ITUIEI K, 1O tabmue 3.10 paBHa 1,1 kr.

WHTEeHCHBHOCTD BBIICICHUSA a30Ta R’ A OTHOBI K, 1o Tabmuue 3.10 paBHa

3,13 xr/(1°cyT).
Tunosas macca M’ ntuusl K, 110 Tabmume 3.10 pasra 0,7 kr.

Jlonsl cyMMapHOTO TO0BOrO BhIACHEHMS a30Ta HA OAHY IOJOBY HTHIBI S, MO

npuiioxeHnto 8 pasHa 0,04 B CBSI3U C HAXOXKICHUEM MTUIBI B IOMEIICHUH, OTKYJa Ha-
BO3 yOHpaeTcs U KOMIIOCTUPYETCS B OypTax.

Y nenpHOE BBIJECJICHUE 3aKHUCH a30Ta qﬁzo no Tabnuie 3.12 s OTULBl paBHO

0,006 Kr/Kr B CBSI3M C HAXOXAEHUEM MTHIIBI B OMEIIEHUHU, OTKYJ]a HaBO3 yOupaeTcs u
KOMITOCTUpPYETCS B OypTax.

C yueroMm cHeuM(UKH TaHHOTO TEXHOJOTMYECKOTO IpoLecca BaJOBOM BBIOPOC
3aKHMCH a30Ta

G =107 -0,04-0,006- (128 280-1,51-1,45+0,7-37 404-1,99-1,1+
+0,4-147 216-3,13-0,7)) = 0,112 T/rox.

BanoBoii BEIOpOC cepoBoopoaa, METHIaMIHA, (DEHOJIa, METaHOJIA, TIPOITHOHAb-
JIETH/1a, TEKCAaHOBOW KHCIIOTBI, AUMETHICYIbGUIA, dTUA(OpMHATa, TBUIA MEXOBOH,
MUKPOOPraHU3MOB paccUUThIBaeTcs 1mo popmyse (3.32).

ITo 3aBepireHnH IUKIIA COACPKAHMSI, BRIPAIIMBAHUS, OTKOPMa, BOCIIPOM3BOICTBA U
y0os1 oMarrHed MTUIBI TTPOU3BOAMTCS CaHAIMS ITyCTOTO NMTHYHHUKA, €r0 MOATOTOBKA K
3aCeJICHUIO HOBOW MapTHH. PacdeT BEIOPOCOB 3arps3HSIONINX BEIIECTB MTPOU3BEICH B CO-
OTBETCTBUU C Ta0uIei 3.13.
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1. Y6opxka rmomera.
BasioBoii BRIOpOC MBLIM HEOPTaHUYECKOM, COAEpIKaIlel TBYOKHUCh KPEMHUSI Me-
Hee 70 % mpu BOpOIIEHUU TTOMETA MTUIIBI, paccuuThiBaeTcs mo Gopmye (3.33) u paBeH

Gng"fKa =107 -0,0125-(128 280+0,7-37 404 +0,4-147 216)-0,2 = 0,533 1/rox.
Tabnuua 4 — YnaenbHOE BBIJICIICHHE j-TOTO BEIIECTBA ISl KPYIMHOTO POraToro CKOTa
¢ yaeroMm Tabmuipl 3.16 1 BajoOBOTO BHIOpOCA j-TOTO BEIIECTBA MPH IMPOIECCAX COAEpIKa-
HUS, BBIpAIIMBaHUs, OTKOpMa U BOCITPOM3BO/ICTBA B TEUCHHE I0/1a

V fie/1bHOE BhIIENIEHHE j-TOrO BelecTsa ¢ r/(roxron.), | DAIOBO BBIOpOC /-TOTO
Bemwectso / BEILIECTBA, T/TOM, KII./TO
KIL/(TOI'TOIN.) ISl MUKPOOPTaHU3MOB JUIA MIKPOOPTAHH3MOB

CepoBonopon 15,71 0,035
MeTunamMuH 13,88 0,031
®deHoI 6,94 0,016
MeTtaHon 34,00 0,077
[Iponmonansaeru 17,35 0,039
I'excaHoBas KHUCIIOTa 20,54 0,046
Jumetuincynbpu 26,64 0,060
Orundopmuar 52,73 0,119
ITsu1e MexoBas 416,3 0,940
MHKPOOPTraHHu3MbI’ 44376,7 . 100,180 xu1.
D KonuuecTBO MHKpPOOPraHH3MOB HOPMHPYETCS 110 UHCIIY GAKTEpPHATbHBIX KIETOK, H HX PEe3yIbTHPYIOIIEe
3HAYCHUE HE CYMMHUPYETCS C BEJIMYHMHAMH BBIOPOCOB JAPYTHX 3arPs3HSIONINX BEIICCTB.

Tabnmia 5 — YaenpHOE BBIICICHHE j-TOTO BEIIECTBA IS NMTHIBI ¢ Y9eTOM TaOimiibl 3.18
1 BaJIOBOIO BBIOpOCA j-TOTO BEIECTBA IPU IIPOIECcax COJACP)KAHMS, BBIpAIMBaHMUS,
OTKOpMa M BOCIIPOM3BOJCTBA B TEYEHHUE I'0/a ¢’

Betwectso VYienbHOe ~ BBIIEJIEHUME  j-TOrO BelllecTBa|  BayoBoit BEIOPOC j-TOTO BEIIECTBA,
r/(roa-Ton.), KI./(Toz ToJ1.) sl MUKPOOPTraHW3MOB | T/TOJ, KJ1./TOJ JUIsl MUKPOOPTaHU3MOB

CepoBonopon 0,380 0,081
Metunamux 0,119 0,025
®deHOI 0,165 0,035
MeTtaHon 0,265 0,057
[IponmoHansaeruL 0,306 0,065
I'excaHoBas KucCJIOTa 0,343 0,073
Jdumveruncynbdun 1,733 0,370
Ortunpopmuar 0,768 0,164
IIsu1e MeXoBas 9,47 2,020
MHKPOOPraHu3MbI" 768,3 ki 163,916 ki
D KommtecTBo MUKPOOPraHH3MOB HOPMHPYETCS 1O YHCITy GAaKTepHAIBHBIX KICTOK, M HX PE3yIbTHPYIOIIee
3HAYEHHE HE CYMMUPYETCS C BETMYNHAMH BEIOPOCOB IPYTHX 3arPs3HSIOIIAX BEIECTB.

2. O6nyBKa.

BanoBo#i BEIOpOC MBUTH HEOPTAaHUUECKOH, CONEprKalieil ABYOKUCh KPEMHHS Me-
Hee 70 %, nmpu 00yBKe MOMENIEHUI paccuuThiBaeTcs o Gopmyiie (3.34) u paBen

Gog?™™ =107 -0,3-(128 280+0,7-37 404 +0,4-147 216) = 0,064 1/ro.
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3. Bnaxnas ne3uHdeKIus.

Pacxon gu3enbHOr0 TOIUIMBA MOCUYHOM  MAIIMHOM COCTaBHJI 3a TOJ
36-7,1-3-0,840 = 644,1 kr, rae 36 — NpOJOIKUTENBHOCT, MOMKH, 4; 7,1 — pacxon nu-
3€JIbHOTO TOTUIMBA MOCYHOM MAIIMHOM, JI/4; 3 — KOJIMYECTBO MTHUYHUKOB, JJISI KOTOPBIX
ObL1a TPOU3BEIEHA MpoIleaypa BiIakHOU ne3uHpekuuu, mr.; 0,840 — ycpeqHeHHas M10T-
HOCTb JIM3€JIbHOTO TOIUIMBA JIJIs IEPEBOJIA TUTPOB B KUJIOTPAMMBI, KI/J1.

Pacdet BBIOpOCOB 3arps3HSIONIMX BEIIECTB B aTMOC(EpHBIA BO3AyX OT CICIH-
aIbHOTO HMHCTPYMEHTA C HCIOJIb30BAHHEM HSHEPIHUU CKUTAeMOTrO KUIKOrO TOIUIMBA
MPOU3BOAMUTCS COTJIACHO JAHHBIM B MAcropTax Ha oOOpyJOBaHUE, a MPU UX OTCYTCT-
BUU — U3 KOA(DPUIIMEHTOB BEIOPOCOB, [0 HAJIOTY 33 BHIOPOCHI 3arpsI3HSIONIMX BEIIECTB B
aTMOC(EepHbIA BO3AYX OT MCTOYHHUKOB, KOTOPHIM HE YCTaHABIMBAIOTCS HOPMATHUBBI
pesebHO JOMYCTUMBIX BEHIOPOCOB 3arpsI3HAIONINX BEIECTB:

G =107 -0,00261-644,1 = 0,001 7 /rop;
Gaemten =107 0,039 - 644,1 = 0,0251 w/ron;
G =107 +0,006 - 644,1=0,0039 1/rox;

Ggg;HHq)CKHHﬂ — 10—3 . 0,0377 5 644,1 > 0,0243 T/FOI[.

4. Or"eBoe 00€3BpeKUBAHUE.

Pacxon nu3enbHOrO TOIIMBA TPH OTHEBOM OOE3BPEKMBAHUM COCTaBUJI 3a TOJ
160-3-0,840=403,2 xr, rae 160 — pacxoa AW3€IbHOTO TOIUIMBA HA OJWH NTUYHHUK, I,
3 — KOJIMYECTBO NTHYHHUKOB, JJISI KOTOPBHIX ObLIa MPOU3BEJICHA IPOIEAypa OTHEBOTO
obe3BpexxuBanus, mrt.; 0,840 — ycpenHeHHas IIOTHOCTh JIW3EIHHOTO TOILIMBA JIJIS IIe-
peBOJIa TUTPOB B KMJIIOTPAMMBI, KI/J1.

BasoBoii BEIOPOC 3arpsi3HSIONINX BEIIECTB MPU OTHEBOM 00€3BPEKUBAHUU MECT
coziepkaHus NTUIBI paccuuThiBaeTcs no popmynam( 3.35)—(3.39) u pasen

G0663Bpe>KI/IBaHI/I6 — 10—6 ] 403’2 . 42’44 . O,l 7= 0,0132 T/FOII;

NO,
G ™™™ =107 - 403,2-42,44-0,008 = 0,0001 1/rop;
Goempemane =107 . 403,2 - 42,440,029 = 0,0005 1/rox;
GoSemermane 176 . 403,2 - 42,440,294 = 0,005 1/ro:

Go6e3Bpe>KHBaHHe — 10—6 . 403,2 . 42,44 . 0,1 62 = 0,0028 T/FOI[.

C1-C10
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5. lazanusa popmanuHOM.

Pacxon dopmanuna npu razanuu coctaBui 3a roj 120-3=3601 ; rae 120 — pac-
X0/l opMaiHa Ha OAWH MTHYHUK, J; 3 — KOJUYECTBO MITUYHUKOB, JIJIT KOTOPHIX ObLIa
MpoU3BecHA Mpolieaypa razaiuu GopMaInHOM, IIT.

Pacxon 6ensunHa mpu raszarmuu coctaBwi 3a rog 10-3-0,730=29,3kr, rue 10 —
pacxoj OeH3MHa Ha OJIMH NTUYHUK, JI; 3 — KOJIUYECTBO NTUYHUKOB, JJIsl KOTOPBIX ObLIAa
Mpou3Be/ieHa Mpoleaypa razanuu Gopmanuaom, mr.; 0,730 — ycpeaHeHHas TUIOTHOCTh
OeH3MHa TSl IEPeBO/Ia JIMTPOB B KHJIOTPAMMBI, KI/J1.

Banosoit BeIOpoC opmainbaeruaa npu caHuTapHoit 00paboTKe MeCT COACpIKaAHNUS
NTUIL paccunuTbiBaeTcs 1o ¢popmysie (3.40) u paBeH

G =107 -360 1,096 - 40 % = 0,1578 1/rox.

CH,0

Pacuer BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB B aTMOC(HEPHBIN BO3IyX OT CIICIH-
ABHOW MYIIKU C UCIOJIb30BAHUEM PHEPTUH CKUTAEMOTO >KUJKOTO TOTIMBA PACCUHTHI-
Baetrcs 1o ¢opmyre (3.40) u paBen

G =107 -0,0025 -29,3 = 0,0007 T/TOx;

NO,

G;aotaum — 10*3 . O’OOI . 29,3 = 0,0000 T/FO)I;
G 10~ - 0,0006 - 29,3 =0,0000 T/TOX;
Géaogauml — 10*3 . 0544 . 29’3 = 0’0129 T/FOI[;

Gl =107 -0,08 -29,3 = 0,0023 1/rox.

Pe3ynbpTaThl pacyeToB BHIOPOCOB CBOJUM B TAOJIHILY 6.

Tabnuua 6 — BanoBble 1 MakCUMalIbHbIE BBIOPOCHI 3arpsI3HSAIONINX BEIECTB OT BCEM
IITUIIEBOAYECKON (habpuku

Kpymaeriit IItnna Basosoit
pymt 1 BbIOpOC, MakcuManbHbII
BemectBo poraTslii CKOT, T/TON, 2)
1/TON, BBIOpOC, T/C, KI1./TOJ
T/TOA, KIL./TOX | KIL/TOX 2)
KI1./TOJ
1 2 3 4 5
AMMHaK 18,777 34,260 53,037 0,330 +1,086= 1,416
Meran 137,075 5,550 142,625 | 1,870+ 0,176 = 2,046
3aKuch a30Ta’’ 0,976 0,112 1,088 0,034
CepoBoaopon 0,035 0,081 0,116 0,004
MeTtunaMuH 0,031 0,025 0,056 0,002
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[Iponomxkenue TabIUIIBI 6

1 2 3 4 5
®denon 0,016 0,035 0,051 0,002
Meranoin 0,077 0,057 0,134 0,004
[Tponmonanpaerna 0,039 0,065 0,104 0,003
I'excaHoBas kuciora 0,046 0,073 0,119 0,004
Humeruncynbdua 0,060 0,370 0,43 0,014
Ortundopmuar 0,119 0,164 0,283 0,009
ITsute MexoBast 0,940 2,020 2,960 0,094
[Ib11b HEOpraHuyecKas
cojiepKariasi IByOKHCh — 0,597 0,597 —
kpemHus menee 70 %
A3zora IV okcupg - 0,016 0,016 —
Cepa quoxcun - 0,025 0,025 —
VYraepon uepHslii (caxa) — 0,004 0,004 —
Yraepona okcuzg — 0,042 0,042 —
VYrneBo10poabl peaeibHbIe - 0,005 0,005 -
Ci—Cio
®dopmainbaerus (MeTaHasb) - 0,158 0,158 —
MHKpOOpraHU3MEI") 100,180 | 163,916 x1. | 264,096 K. 8,374 K.

1 o

) 3aKHCh a30Ta YUUTHIBACTCS KAK IAPHUKOBEIH T3,
2

) KONMYeCTBO MHKPOOPraHH3MOB HOPMHPYETCS MO 4HMCIy OAaKTepHaNbHBIX KIETOK H HX Pe3y/bTHUPYIOIIee
3HAaYECHHE HE CYMMHPYETCS BEIMYMHAMH BEIOPOCOB APYTUX 3arPs3HSIONINX BELIECCTB.
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Hpuiaoxenune M
IIpumepsbl pacyeToB MO MOJHHE3ALIUTE CEJILCKOX03AMCTBEHHBbIX 00bEKTOB
Ilpumep 1. Pacuem 00UHOUHO20 CIMEPIHCHEBO20 MOTTHUCOM B800A

Hcxoounwvie oannble

TpebyeTcssi 3alIUTUTh OT MPSIMBIX YJIApPOB MOJHUM CEIbCKOXO3SHCTBEHHbIM
00BEKT (CKJIaJ 3aMm4acTeil) mo CIeayIoIMM JaHHBIM:

BBICOTA 374aHUA A, = 10 M;

BBICOTA CTEHBI 3J1aHMS /1, = 6 M;

JUTMHA KPBIKY 3aHus L = 12 M;

HIMPUHA KPBIIK 31aHust S = 8 M;

byHIaMEeHT OCTOHHBIN; CTCHBI KUPIIMYHBIC, KPOBJS PYJIOHHAS, KpHIMa 3TaHUS
JByCKaTHas.

Cknaja pacnoJioxeH B MECTHOCTH C TPO30BOIl aKTUBHOCTHIO 6() TPO30BBIX YaCOB B
roji. DJIEKTpUYECKasi CTPYKTypa 3eMJId B JIETHEE BpeMsl B MECTE COOPYKCHUs CKJIaza
JIBYCJIOMHAs, YJIeIbHOE COIMPOTUBIICHUE BEPXHEro cjosi Py (Cymech) TONIIUHON
hy = 2,6 M coctaBusieT 450 Om/M, p, HUKHETO cios (CyrauHoK) — 150 Om/m.

Pewenue

B cootBerctBum ¢ IIIIb benapycu 01-2014 u TKII 3362011 cknang oTHOCHUTCS
K B3PBIBOOIIACHBIM ITIOMELIEHUAM Kilacca B-11a.

[To ycrpoiictBy monnue3amutsl TKIT 336-2011 ckmaxg otHocurcs k III katero-
PUH ¥ MOMJICKUT 3aIUTE OT MPSAMBIX YIAPOB MOJIHMM, 3aHOCA BBICOKMX ITOTCHI[MATIOB
[0 HA3€MHbIM U MOJA3E€MHBIM KOMMYHMKAIUSAM, a TaKXKE OT AJIEKTPOCTATUYECKON W
AJIEKTPOMArHUTHOM WHIYKIIUH.

Tak kak 31aHMe UMEET HEOOBIHE pa3Mephl, MPSIMOYTOJILHOTO IJIaHa, TO 3aIUTY
OT TPSIMBIX YIapOB MOJIHUM IIEJ€CO00pPa3HO BBIMOJHUTH OJUHOYHBIM CTEPKHEBHIM
MOJIHUEOTBOJIOM, 30HbI 3allATHI KOTOPOTO MOKa3aHbl HA pUCYHKE 1.

Jlnia cknaga nospkHa ObITh oOecrieueHa 30Ha 3anuThl Tuna 0, 30HOM 3aIUThI 01~
HOYHOTO CTEP’KHEBOTO MOJIHUEOTBOJIa BBHICOTOM /1 SIBJISETCS KPYrOBOM KOHYC BBICOTOM
hy < h. I'abapuThl 30HBI ONPEACIISIOTCS ABYMS MapaMeTpaMy BBICOTOM KOHYca Ay U painy-
COM KOHYCA Ha YPOBHE 3EMJIH 7.

1. Onmpenensiem 30Hy 3allMThl MOJTHUEOTBO/IA.

Haxomum paccTosiHue B IJ1aHE OT OCH MOJTHUEITPUEMHHUKA JI0 YIJIA KPBIIIY 30aHUS:

Py =T, = \/(g)z +rx12(§)2 =42 +62 =72 M.

2. OnpenensieM BBICOTY MOJIHHEOTBOJA A Tipu 7, =L /2 (MOJTHUETIPUEMHHUK yCTa-
HAaBJIMBAEM B IICHTPE KPBIIIH, UCXOJIS U3 YCIOBUS IEPEKPHITUS):

L6k, 7, 42,560 49,67 +12 1,6:1047, +4/2,56-102+9,6-10-7,2+7,2°
- 3,2 - 3,2

h =17,1=17m.
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Zona Os Sty iy e gy

(0a2 sonvi Og)

Pucynok M.1 — 30HbI 3a1IUTHI OIMHOYHOTO CTEPKHEBOI'O MOJTHUEOTBO1a
Ha CEIbCKOXO03IMCTBEHHOM O0OBEKTE

3. OnpenensieM BBICOTY KOHYcA /1y M paJiiyC KOHyca Ha YPOBHE 3eMJIH 7
hy=0,7-17=12m.
ro=0,6-17=10m.

4, CK.]'IaI[ 3aIMUIICH OT IIPAMBIX YAApPOB MOJIHHMH, TAK KdK IMOJIHOCTHbIO HAXOJAUTCH
BHYTPH KOHy€OO6paSHOFO IMPOCTPAaHCTBA 30HKI 3allIUTEI MOJTHUCOTBOAA.

Ilpumep 2. Pacuem MHO2OKPAMHO20 CIMEPIHCHEBO20 MOTIHUCOME00A
Hcxoonwvle oannvie

TpeOyercs 3alIMTUTH OT MPSIMBIX YAApOB MOJHUU KOPOBHUK, JUIMHA KOTOPOro (IO
Kkpoie) L, = 55 M, mmpuHa Kpbi S = 11,2 M; BbIcOTa KOHbKA KpbIA 7, = 5,1 M;

BBICOTA CTE€HBI /,, = 2,3 M. KopoBHuk paccuntad Ha 100 ron. KopoBHHK pacnosiokeH
B MeCTHOCTH C 80 IPO30BBIX YacoB B ToJl. [’ pyHT AByXciouHbl p; = 150 OM/M, A, =2 M,

Py =450 Om/m.
| - - ) 3 57_‘? glr
20 e e | e i ';I— M &
L ¢ L L i
O A YoM R S ¥
4
Ju] [v] ] o %
___________ som N "
: 55 m IH

Pucynok M.2 — MonHuesamura KOpoBHUKA
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Pewenue

1. JI)1s1 KOpOBHUKA C YUCIEHHOCTBIO )KUBOTHBIX HE MeHee 100 roJi. Bcex BO3pacToB U
rpymn TpeOyetcs: monHuesamura I kateropuun npu 40 rpo30BeIX Yacax u O6osee B IO
(ipu 3TOM Hcnoib3yeTcs 30Ha 0y).

CrnenoBaTenbHO, JUIsl paccMaTpUBaeMOro ciydasi Tpedyercss mosHuesammra 11
KaTEropuu ¢ UCTI0JIb30BaHUEM 30HBI 0.

2. Tak Kak JJIMHA 3/1aHMs CYILIECTBEHHO IMPEBBINIACT €ro MUPHUHY (IPUMEPHO B 5
pa3), 1enecoo0pa3HO HCIOIb30BaTh 5 CTEP)KHEBBIX MOJHHEOTBOJOB, PACIOIO0KEHHBIX
IpYT OT Apyra Ha paccTostHuu L = 13 m.

3. [lpunumaem A, = hy = 5,1 M,
re /. — BBICOTA 30HBI 3alllUThl HA CEPEIMHE MPSMOMN, COCIUHSIONICH JABa COCEIHHX
MOJIHHE€OTBOJA, T. €. Tipu L / 2. Ilpu 3amanubix L u /. HAXOIUM HAMMEHBIITYIO BO3MOXK-
HYIO BBICOTY MOJIHUEOTBOJA:

Aiin = 0,89 - h.+ 0,124 - L;

Hiwin = 0,89 - 5,1 + 0,124 - 13 =6,15 m.

4. Haxo1uM MOJIOBUHY IIMPUHBI KPBIIIH:

S_UPB
2

5. IIpoBepsiem, HE BXOAWT JIM KPBIIIa 3a MPECITbl 30HbBI 3allIUTH Ha HanboJjee y3-
KOM MECTE — CEepeIMHE PACCTOSHHMS MEXIYy COCCIHUMH MOJHUEOTBOJAMH TIPU HAH-
MEHBIIICH BBICOTE MOJTHUEOTBOA /iy, = 6,15 M M pacmooKeHHH MOJTHUEOTBOJIOB T10 Ce-
pPEAVHE KPBIIIH.

BricoTa cTeHsI Ay, = 2,3 M.

Haxomum: Ry =r.=1,5-h=1,5-6,15=9,22 Mm — 510 Ha ypoBHe 3eMiu. Ha sToM
YpOBHE IIMPHHA 30HbI 3AMIUTHI GOJIbIIE '/, IIMPUHBI 3AaHU, T. €. 9,22 > 5.6.

HaxowiM 1mpyHy 30HBI 3aIUTHI IIOCPEMHE MEXK/Ty MOJIHUEOTBOJIAMU Ha BBICOTE /1,

2,3
5,1

h S
v =1(1--%)=9,22-(1-—)=5,06M< —=5,6Mm.
h, 2
CrnenoBaresibHO, YaCTh KPBIIIK HA 3TOM BBICOTE HE MOMAJAET B 30HY 3aIUTHI, TO-
ATOMY HEOOXOJAMMO YBEIUYHUTH BHICOTY MOJTHUEOTBO/IA.
YBenuuuM BBICOTY MOJHHUEOTBOJIA /10 A' = 7 M W ONpEeeiauM AJig 3TOH BBICOTHI
paanyC 30HBI 3alIATHI HA YPOBHE 3€MJIM 7y U IUUPUHY 30HBI IOCPEANHE MEXKIY MOJIHHUE-
OTBOJAaMHU Ha BBICOTE /1,,:

r'=150'=15-7=10,5>5,6m.
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[Ipu GompIieit BEICOTE MOJTHHUEOTBOIOB YPOBEHb BBICOTHI 30HBI 3aIIUTHI b moce-
pEIMHE MEXAY COCEIHUMH MOJIHUEOTBOJAMH YBEJIMYUBAECTCA JO HEKOTOPOTO 3HAUYCHUS

k' . Haxomum h', a 3aTem ’”c;z Ha TOM JX€ YPOBHE 7, :
h'=113-0,14L=1,13-7=59Mm;

th)‘

F '
hC

cx2

|=rov(1_

2’3):6,41\4 .

rcxz':IO,S'(l—S 9

6,4M >5,6M .

[Tocepenune Mexy MOJHUEOTBOAAMH Ha BHICOTE /1,5 KPBIIIA HAXOAUTCS B 30HE
3aIIUTHI.
KpaitHue MOTHMEOTBOIbI PACTIONOKEHBI OT KOHIIOB KPBIIIN HA PACCTOSIHUU

| =272 sy
2

K

OnpenenuM pacCTOSIHUE B TUTAHE OT. OJIMIKAKIIIETO K TOPILY 3/IaHHs MOJTHUEOTBO 1A

0 YIila KPBILIH:
S
I, :1/(5)2 +17 =4/56"+1,5 =58 ™,

Jlns TopueBbIX 00JIaCTe paguyc 30HBI 3aIIUTHI OMpeAeseTcs s ABONHBIX U
OJIMHOYHBIX CTEP>KHEBBIX MOJIHEOTBOJIOB IO OJTHUM U TEM XK€ (PopMyJiaM.

KopoBHUK 3alIUIEeH OT NpSIMBIX yAapOB MOJIHWM, T. K. MOJHOCTHIO HaXOAUTCA
BHYTPH KOHYCOOOPA3HOI'O MPOCTPAHCTBA 30HBI 3aIITUTHI MOJIHUEOTBOIA.

Ilpumep 3. Pacuem 00unouH020 mpocoeozo MoiHueomeooa

HUcxoouvie dannvle

TpeOyeTcs 3amuTUTh OT MPSIMBIX YIAPOB MOJIHUY TapaK, JJIMHA KOTOPOTO (TI0 KPHIIIIE)
L, =25 ™, mmpuna S = 10 M; BbICOTa KOHBKA KPBIIIH /,; = 8 M, /1 — BBICOTa TPOCA B CEPEIMHE
nposiera, 7= 150 m.

Ha pucynke M.3 nipezcTapiieHa 30Ha 3aIIUTH MOJTHUEOTBO/Ia OIMHOYHOTO TPOCOBOTO.

Pewenue

TpoCoOBBIIT MOJTHUEOTBO UMEET OINPEACICHHYIO CTPETy MpoBeca, T. €. BBICOTa MOJI-
HUEOTBOJIa /I B TOUKE MAaKCUMAJILHOTO MPOBECA TPOCa BCETJa MEHBIIE BHICOTHI OMOPHI /1oy
TPOCOBOr0 MOJIHMEOTBOAA. C 1LENbI0 YMEHBIICHHS] HATPY3KU Ha OMOPHI U3-32 THKEICHUS
[0 TPOCY CTPEIy MPOBECA CTAIILHOIO TPOCA, IUIOMIA/IbI0 ceueHus oT 35 10 S0 MM2, peKo-



115

MEH/y€eTCsl IPUHUMATh PaBHOM 2 M MpH JUIMHE TpojeTra @ < 120 M win paBHOW 3 M TIpH
ripu BeicoTe oT 120 10 150 M, Torma BEICOTY TPOCOBOTO MOJIHEOTBOAA OMPEACIIAIOT COOT-
BETCTBEHHO KaK /1 = hyy — 2 i h = hg, — 3.

TopiieBble YacTh 30H 3alIUTHI CTPOSIT AHAJIOTMYHO 30HE 3alUTHl CTEPKHEBBIX
MOJIHUEOTBOJOB BBICOTOM, PaBHOW BBICOTE TPOCOBOIO MOJHUEOTBOJA, OJHAKO OHU
UMEIOT Apyrue rabaputhbl. YacTh 30HBI MOJ TPOCOM OTPAHUYUBAETCS IJIOCKOCTSIMH,
MIPOBEJICHHBIMU Yepe3 TOPIEBBIC 30HBI 110 KacaTeIbHBIM.

;pOC

| ] 1

(¢ 2

N, Moo

L

30Ha | — rpaHuIIa 30HbI 3aIIUTHI HA YPOBHE /y;
30Ha 2 — rpaHM1Ia 30HbI 3alIUThl HA YPOBHE 3eMJIN
Pucynok M.3 — 3oHa 3a1UThl OAMHOYHOTO TPOCOBOTO MOJIHMEOTBOA

ra6apI/ITHI>IC SHAYCHHUA 30HBI 3alllUTbl OAMHOYHOI'O TPOCOBOI'0 MOJJHHCOTBOJA

CJIEYIOIIHE:
-30Ha Ox:
hy = 0,85h;
Ty = (1,35 —0,0025h) -l
h
7, =(1,35-0,0025-h)-| h——=-|.
’ 0,85
- 30Ha Og:
hy =0,92-h;
vy=17-h;

r.=L7- h— &5 .
0,92

dopmyJia I pacyera BBICOTBI OJMHOYHOTO TPOCOBOTO MOJHHUEOTBOJA 30HBI
tumna Og, €CIM U3BECTHBI 3HAYEHUS /1, U 7

L (r, +185-h,)
L7
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Twun 30HEI O

BricoTa pacnonokeHus CTaabHOTO Tpoca IpH 7, = .S/ 2:

5+1,85-8
L (5+185-8)

=17,74m.
1,7

Bricora onop
how=h+2=17,74+2=19,74 m.
BricoTa BepIIMHBI KOHYCA 30HBI 3aI[UThI
hy =0,92 h,

hy=0,92-17,74 = 16,3 m.

Paanyc 30HBI 3a1IMTHI HA YPOBHE 3€MJIU
ro=1,7h,

ro=1,7-17,74 = 30,1 m.

Pa,Z[I/IyC 30HBI 3allTUTEI HA YPOBHC 3AaHUSA

r,=1,7- h— hy =1,7- 17,74—i =15,4 m.
0,92 0,92

b

b

Takum 0Opa3om, TpaHUIIBI 30H 3aUIUTHI HA BBICOTE 31aHus 7, = 15,4 M 1 HA ypOB-
He 3emun p = 30,1 M oGecrieynBarOT 3aMUTY Tapa)xa OT MOPAKEHUsI MOJTHUEH.

Ilpumep 4. Jlath peKOMEHAAIUN 10 HEOOXOAUMOKN BBICOTE OTJEIBHO CTOSIIETO
CTEP>KHEBOI'O MOJIHUEOTBOZA JJI 3AIIUTHl 3JaHUN Tra30paclpeieIuTEIbHOTO IMyHKTA
MPUPOJHOIO ra3a v ONPEACIIUTh 30HbI 3aIIATHI MOJITHUEOTBO/IOB.

MecTononoKeHne MOJIHUEOTBO/IA U pa3Mep 37aHHs JaHbl HA pUCyHKe M.4.

Pewienue

1. OnpegensieM ypoBeHb MOJHHE3AUIUTHI 34aHUs (KATErOpHIO) Ta30paclpeesn-
TEJIHOTO IIYHKTa II0 YCTPOMCTBY MOJIHAE3AIUTHI.

MecTomnonoxeHne MOJIHUEOTBOAA U pa3Mep 3/1aHUs JaHbl HAa pucyHke M.4.

[TpupoaHbIii Ta3 OTHOCUTCSA K TOPIOYUM ra3aM, KOTOPbIE B JIFOOBIX YCIOBUSIX MO-
ryT 00pa30BBIBaThH B3pHIBOOIACHBIE cMecu. OOpa3oBaHUE B3PHIBOOIIACHBIX KOHIICHTPA-
AW OPUPOJHOrO rasa C BO3AYXOM B 3JaHHUM Ta30pACHPENECIUTEIIBHOTO IMyHKTa BO3-
MO>XHO TOJIBKO JIMIIb TMPU HEUCIPABHOCTU WM HETEPMETUYHOCTH OOOpYHAOBaHUS.
[ToaToMy, Kilacc 30HBI B TIOMEIICHUH Ta30paclpe/eUuTeIbHOr0 NMyHKTa Oyaetr B-la,
CJICIOBATEJIbHO, YPOBEHb MOJIHUE3AIIUTHI 31aHus — 11.

2. 30HOI 3alUTHl OIMHOYHOTO CTEP>KHEBOTO MOJIHUEOTBO/IA BBICOTOM /1 SABIISICT-
Csl KpYroBOM KOHYC BBICOTOH /1y < h, BepIIMHA KOTOPOTO COBIAJAET C BEPTUKAIBLHOMN
OCBI0O MOJIHUEOTBOJIa. ['abapuTHl 30HBI ONpPENEAIOTCS ABYMS NapaMeTpaMH: BBICOTOM
KOHYca «/p» U pPaInyCOM KOHYCa Ha YPOBHE 3EMIIH «Fp».
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?
\

L=6 M

=7

Se=50M Sa=50m

=5u

fae

S=3m

A S

Pucynok M.4 — Cxema pacnosokeHusi MOJTHUEOTBOAA

3. OnpegenseM HEOOXOUMYIO BBICOTY MOJIHHEOTBOJA C YYETOM MUHUMAJIbHOTO

paanyca 3alluThl.
B paccmarpuBaemoM cirydae r, — HauOoJsiee yaajieHHasi TOUKa 37aHusl, OTHOCUTEIHLHO

YCTaHOBJIEHHOTO MOJIHUEOTBO/IA, MOJJICKAIIAs 3aIIUTe OT YAApOB MOJHUU (PUCYHOK M.4).

r, =\/(SB +5)? Jr(g)2 :\/(5+3)2 Jr(g)2 = 8,54 m;

h.=5wMm.

X

[loacraBiisiem 3HaueHus v, u i, B popmyny (3.4):

1,6

ro=—y (h-h.)
I+
h
[Tomyuum:
8,54 = 1,6 (h-5);
5
I+—

h
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8,54-5

8,54 + =1,6-(h-5);

8,54 + 42,7

=1,6A-8.

YMHOXUB JIEBYIO U MPABYIO YACTU BBIPAXKEHUS HA /1, TIOTyUUM:
8,54h + 42,7 =1,6h* — 8h.
Pemraem nostyueHHoe ypaBHEHUE:

1,6h* —16,54h —42,7=0;

16,54 + /16,547 + 41,6 - 42,7

hl
2-1,6

=12,4m |

OxpyriisieM MOTyYeHHBIN pe3yabTaT B OOJBIIYI0 CTOPOHY 710 12,5 M, paccunThiBaeM
dakTHUecKre 30HbI 3aUTHI IO hopMysam Taduist 3.19:

Bo=0,8 - h=0,812,5= 10 m;

ro=0,8-h=0,8-12,5=10 m;

.o b6 (h_h)zwz&&w
x h x 5
14+ e I
h 12,5

IIo IMMOJIYYCHHBIM paCYCTHBIM 3HAYCHUSAM CTPOUM 30HBI 3allIUTHI MOJIHUCOTBOAA.

Ilpumep 5. JlaTh pexoMeHIAINU TT0 HEOOXOIMMOM BBICOTE OJJUHOYHOTO TPOCOBO-
0 MOJIHME€OTBOJIA IS 3allIUTHI 3JJaHHsS HACOCHOM CTAaHIMHU Chipoi HedTH. ["abapuTHBIC
pa3mepsl 30aHu: auHa — 18 M, mmpuHa — 4,5 M, BeicoTa — 4 M.

Pewienue

3alMIIEeHHOCTD 3IaHKUS W COOPYKCHHS OT MPSAMBIX YIapOB MOJIHUH OTIPEICIIsI-
€TCS BXOXKJICHHEM BCEX €r0 YacTe B MPOCTPAHCTBO 30HBI 3alTUTHI MOJIHUEOTBOJOB
JTAHHOTO THIIA.

1) mo Tabmune 3.20 ompexpenseM YpPOBEHb MOJHHUE3AIMUTHI 00BEKTa —
II ¢ HagesxxHOCTRIO P3 = 0,99;

2) cTaHapTHBIC 30HBI 3AIIUTH OJJUHOYHOTO TPOCOBOT'O MOJHHEOTBOJIA BHICOTOM
h orpaHMYeHbl CHUMMETPUYHBIMU JIBYCKAaTHBIMH TIOBEPXHOCTSIMH, OOpa3yHOIIMMU
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B BEPTUKAJIHLHOM CEUCHHH PaBHOOCIPEHHBIH TPEYTrOJbHHK C BEPIIMHOW Ha BBICOTE
hy < h ¥ OCHOBaHHEM Ha YPOBHE 3eMJIH 27/.

[Ipu BICOTE MOJIHMEOTBOIa 10 30 M M HAJE)KHOCTH 30HBI 3aIIUTHI, paBHOU 0,99,
rapaMeTphl 30HbI 3aIIUTH XapaKTEPU3YIOTCS CISIYIOMNUMH (OPMYJIaMH:

h() = 0,8h s ro = 0,95]1,

r, = rO(hO _hx);
hO

3) omopsl TPOCOBOTO MOJIHUEOTBOIa MIPEJJIaraeTcsl YCTaHOBUTH BIUIOTHYIO K TOP-
IIEBBIM CTEHaM 3/1aHus. Torna s 00eCIeUeHHs €ro 3alUIIIEHHOCTH PauyC 30HbI 3a-
IIUTHI Ha YPOBHE BBICOTHI 37IaHUSI Ty JOJKEH ObITh HE MEHbIIEC HOJYIIUPUHBI 31aHUS:
ry> S8 /2. Takum 00pa3omM, MUHUMAJILHOE 3HAYEHUE 7, COCTABUT:

Vemin=4,5/2=2,25wm;

4) 3Hast BBICOTY 3JIQHUSI U 7, i, OTIPEICTMM MUHUMAIBHYIO BBICOTY MOJTHHEOTBO/IA.
Jliis aToro B hopmysie Jist ONpeIeICHUS 7, BBIpa3uM 7o U hy aepes h:

L _ Tty —hy) _095-h(0.8-h—h) _095(0.8h—h,)
x hy 0,8:h 0,8 ’

0,8, =0,95-0,84— 0,95 ..

Torma

Takum 06pa30M, MHHHUMAJIbHAasA BbICOTAa MOJTHHUCOTBOJa

y ho 225 4
= +

X X

T 095 08 0095 08

=7,4 M.

OxkpyriisieM B OOJIBIIYIO CTOPOHY A0 7,5 M.
IIpu Takol BEICOTE MOJTHHEOTBO/IA BHICOTA 30HBI 3AIIATHI

hy=0,8-h=0,8-7,5=06wm;
- paauyc 30HbI 3a1IUTHl HA YPOBHE 3€MJIU

ro=095-h=095-75=7,1m;
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- paanycC 30HbI 3alIUTHI HA YPOBHE BBICOTHI 3/1aHUS

(g =hy) _716-4)

=2,4Mm.
X ho

YuuThiBas HEKOTOPOE MPOBHCAHUE TPOCA, BHICOTY OMOpP HEOOXOAUMO MPUHSATH
OO0JIbIIIE BBICOTHI MOJTHUEOTBO1a HA 3 % pacCTOSHUSA MEKy ONOPAMHU:

hon=h=+0,03L=7,5+0,03-18=8 m;

5) cTpouM cxemy 30HBI 3aIUTH MOJTHHEOTBOIa B MacITade (pucyHok M.5).

a4
=i

fe=t.1

Lmif g

PI/ICYHOK M.5 — Cxema 30HBI 3alUThl OJUHOYHOT'O TPOCOBOT'O MOJIHUCOTBOAA
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HNPUJIOXKXEHHUE H

IIpumepsnl pacueToB NpeJOXPAHUTEIBHBIX KJIANAHOB

Ilpumep 1. JIns xotna JIE-2,5 npousBoauTenbHOCThIO Gy = 3,5 T/4 HaCBIIIIEHHOTO
napa ¢ aasienuem P; = 1,2 MIla Heo0X0IMMO ONpPEeAETUTh MPOIYCKHYIO CITIOCOOHOCTh
Y YWCJIO YCTaHABIIMBAEMBIX Ha KOTJIE NMPEJOXPAHUTENBHBIX MPYKUHHBIX KJIAIIAHOB TUIIA
[ITIK-1 ¢ guametrpom npoxoaHoro otBepetus 25 MMm. Koaddunment pacxoaa napa s
KJ1anaHa paseH o = 0,6.

Hcxoonvie dannvie:

G, =3,5 t/a; P, = 1,2 MIla; d = 25 mm; a. = 0,6.

Pewenue
OmnpenensieM III0MIAL TPOXOTHOTO ceYeHUs KianaHa o gopmyiie (3.17):

nd®> 3]14.25°
4

F =

=490

[IpomyckHast crtocOOHOCThH OJTHOTO KJIaraHa 10 HAChIIIEHHOMY Mapy ONpeIeseTcs
o opmyite (3.16):

Gun =0,5°0,6-490 (10 - 1,2+ 1) = 1911 kr/u.

Yucno kiamnaHoB, Tpebyemoe sl 00€cnedeHrss YaCOBOM MPOU3BOAUTEILHOCTH
KoTJa, onpeaessieM 1o ¢opmyiie (3.18):

n=Gy/Gyy=3500/1911=1,83 =2 mr.
[Tpunumaem 2 knanana tuna HITK-1.

Ilpumep 2. Ha napoBOM KOTJIE YCTAHOBJIICHO 2 MPEIOXPAHUTENBHBIX KJIallaHa C
JTMaMEeTPOM TIPOX0IHOTO ceuenus d (Mm). [IpousBonurensHoCcTh KoTaa G (T/4), Makcu-
MaJIbHOE JIaBJICHHE HachieHHoro mapa P (MlIla). Onpenenutsb, 001a1at0T JIU KIIaITaHbI
JI0CTaTOYHOU HPOMYCKHOM criocoOHocThI0. Koaddurment pacxoma mapa o.

Hcxoonvle dannvie:

d=20wmm; P, = 1,4 MlIla; G, =5,2 1/4; a.= 0,63.

Pewenue
[IponyckHasi cmocOOHOCTh MPEAOXPAHUTEIBLHOIO KJIalmaHa Jijisi TapoBOTO KOTJa ¢

JaBJICHHEM HacChIIIEHHOTo napa B npeaenax 0,7-12,0 MIla onpenensiercs o dopmyiie
(3.16):

Gon=0,5"0"-F(0 P, +1),

rjae o — Ko3QhUIMEHT pacxoja napa;

o 2
F— iomanab IMMpoOXOoaAHOro CCYCHUs KilallaHa B ITPOTOYHOU 4YaCTU, MM ,
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_wd* 3,14-20°
4

F =314mm>;

P — makcumanbHOE N30BITOYHOE JTaBJICHUE TIepe]] KiananoM, klla;

Gyun=0,5-0,63-314 (10" 1,4+ 1) =1483,65 xr/u.

JI7d 1ByX KJ1araHoB:

2Gyn =2 - 1483,65 =2967,3 kr/u.

Takum 00pa3oM, JaHHBIC KJIAllaHBl HE 00JIaJIaf0T HEOOXOAMMOM IPOIyCKHOM
CIIOCOOHOCTBIO JIJIs1 00€CIIEYSHUS YaCOBOM MPOU3BOAUTEIFHOCTH KOTIa 5,2 T/4.

2Gyn =2,967 T/u < G=6,3 T/4.

Ilpumep 3. Kommnpeccop mogaeT Bo3ayx JjAaBieHueMm P, (klla) mpu HavaibHOM
JaBJICHUM Cxkumaemoro Bosayxa P; (klla) m temneparype 7). B kommpeccope
MPUMEHSIETCS KOMIpPEecCOpHOe Macyio Mapku 12 (M) ¢ temmnepaTypod BCHBIINIKH HE
Hwke 216 °C. Bo3ayxocOopHUK Kommpeccopa umeeT o0beM V W paccuuTaH Ha
napnenne P, (xlla). Omnpenenuth: 1) Temmeparypy cxkaToro BO3JyXa, CJejaB
3aKJIIOYEHHE O BO3MOXKHOCTH OKCIUTyaTallud KoMIipeccopa 0e3  OXJIaxICHHUS;
2) MOIITHOCTH B3pPbIBAa BO3yXOCOOpPHHUKA, TpUHUMAsI BpeMsi neiicTBus B3phiBa T = 0,1 c.
[Toka3aresb MOIUTPOIIBI IPUHATH PaBHBIM 1,4.

Hcxoonwvie oaunvie:
P, =600 xIIa; P, =98 kIla; =30 Mm; m = 1,4.

Pewenue
Koneunas Temiiepatypa cxaToro Bo3ayxa onpesensercs no gopmye (3.19):

m—1

TZZTI'(%J b
1

rae 71 — abcomtoTHas Temiiepatypa Bosayxa no cxkarus, K (77 C =T K -273);
P>, n P, — naBjeHue nocie u 10 cxarus, klla;
m — TOKa3aTeNb MOJIUTPOIIHI.

1,4-1

Sy
T, :293-(@J 402K
98
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CoracHO mpaBuWjiaM YCTPOMCTBA U O€30MaCHON IKCIUTyaTallud BO3YIIHBIX KOM-
MIPECCOPOB U BO3IYXOIPOBOJIOB Pa3HUIIA MEXKIY TEMIEPaTypod BCIBIIIKA Macia U
TEMIIEpaTypOil C:KaToro Bo3ayxa JI0JbKHA ObITh HE MeHbIie 75 °C.

T7,=492-273 =219 °C.

Tak KakK f,.; Macina = 216 °C, To koMmpeccop Helb3s KCIUTyaTUpoBaTh 0€3 oxJia-
AKICHUS.

MortHoCTb B3pbIBa onpenensercs mo ¢popmyie (3.15):
N=4A4/1,

rae A — pabota B3phIBa, [k, onpenensercs o Gopmyie (3.14):

m—1

_ P (P
m-—1 P, i

1

1,4-17]

_ 98-10°-3,0 - 600 ) 14
L,4-1 98

A =1819,8 kJIx.

MormtHocTh B3pbIBa omnpenensercs no ¢popmyde (3.15):

3
_ B98I0 e vy

b

Ilpumep 4. Komiipeccop nofiact Bo3ayx AasiieHueM P, (klla) mpu HayaibHOM J1aBIie-
HUM ckuMaemoro Bosayxa Py (klla) u remneparype 7. B kommnpeccope mpuMeHsIeTcs: KOM-
npeccopHoe Macio Mapku 12 (M) ¢ temmneparypoil Bcobiku He Hke 216 °C. Bo3nyxo-
cOOpHUK KOMITpeccopa uMeeT o0beM V' u paccumtan Ha gasieHue P, (k[la). Onpenenuts:
1) TemMriepatypy caToro BO3AyXa, CAENaB 3aKIOYEHHE O BO3MOXKHOCTH SKCILTyaTalllH
KoMIipeccopa 0e3 OXJaxAEHUs; 2) MOIIHOCTh B3pbhIBA BO3yXOCOOPHUKA, IPUHUMAS BPEMS
neiictBus B3pbiBa T= 0,1 ¢. [lokazarens NOIUTPONBI IPUHATH paBHEIM 1,4.

Hcxoonvie dannvie:

P, =800«lIa; P, =94 «klla; V'=2,0m;m=14.

Pewenue
1. Koneunas TeMiiepatypa cxaToro Bo3ayxa ompenaeinsercs mo ¢popmyie (3.19):

m—1

P m
e8]
1

rae T — abcomtoTHas Temreparypa Bosayxa o cxartus, K. 7; = -293 K;
P> u P, — naBieHue nocie u a0 cxarus, klla;
m — TOKa3aTeNb MOJUTPOIIHI.
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1,4-1

T
7, =290-[ 320" _sa0x
94

CornacHo npaBujiaM ycTpoicTBa U O€30MacCHOM 3KCILTyaTallui BO3TYIIHBIX KOM-
IIPECCOPOB M BO3JYXONPOBOJOB pa3HULA MEXKAY TEMIIEPATYpOM BCHBIIMIKK Macia U
TEMIIepaTypoOl CKaToro Bo3ayxa JI0JKHA ObITh He MeHble 75 °C.

Tak Kak t,.; Macna = 216 °C, 4To HAMHOTO MEHbIIE 75, KOMIIPECCOP HEIB3S IKC-

IUTyaTHPOBATh 0€3 OXJIaKICHHU.
2. MoImHOCTb B3phIBa ONMPEaEsieTcs M0 hopMyIie
N=A4/r,

rae A — pabota B3pbiBa, [k, onpenensercs mo ¢opmyie (3.14):

m-1

p.v| (p\"
_ o2
4 m—1 (PJ 1

1

1,4-1
1,4
=1791,2 xJIxk.

A

_ 94-10°-2,0/, (800-10°
L4-1 94.-10°
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HNPUJIOXKEHHUE 11

PacueTrnas npoBepka 3¢ (PpeKTHBHOCTH 3aHYJIEHHUS 3JIEKTPOOOOPYAOBAHMS

JlanHasi mpoBepKa MPOU3BOIUTCS HA CTAJUU MPOCKTUPOBAHUS OOBEKTA AIEKTPH-
bukamuu.

Ilpumep 1. Onpenenuthb, odecrieunBaeTcs 1 3PHEKTUBHOCTh 3aHYJICHUS K-
TPOYCTaHOBKH, 3anuTbiBaeMoi oT yuHuu 380/220 B anunoit / = 200 M. DnekTpoycta-
HOBKA 3alllAIIEHa aBTOMATHYECKUM BBIKJIFOYATENIEM C HOMUHAJIBLHBIM TOKOM TEIIOBOTO
pacuenurens I, = 80 A. ®a3Hble NpoBOAAa W HYJIEBON INPOBOJ CETH BBIIOJHEHBI W3
ANIOMHHHS M UMEIOT CEYCHHE COOTBETCTBEHHO 25 1 16 MM, CeTh MUTACGTCA OT TPAHC-
dbopmaropa 10/0,4 kB momuocThio Py = 250 kB-A.

Pewenue
st OBICTPOrO aBTOMATUUYECKOTO OTKJIIOUCHMSI y4acTKa CETH C 3aHYJEHHBIMU
AIEKTPONTPUEMHHUKAMH CJIETYET COOJIFOCTH YCIIOBHE:

1.0 >xly, (IL.1)
I, =3-80=240 A,

1
rac IK3( ) TOK OI[HO(I)EBHOFO KOPOTKOI'O 3aMBbIKaHHMA B KOHIIC IAHHOI'O Y4aCTKa,

K — KO3 (HUIUEHT YyBCTBUTEILHOCTH 3aIUTHI (KPATHOCTH TOKA),

K = 3 — I NpeIOXpaHUTENE! U aBTOMATUYECKHUX BBIKIKOYATEIEH C 3aBUCHMOMU
BPEMATOKOBOW XapaKTEPUCTUKOH (C TEMIJIOBBIM pacICUTENIEM ),

K = 4 — I IpeI0XpaHUTENEN BO B3PbIBOOITACHBIX ITOMEILICHHUSIX,

Kk = 1,4 — 111 aBTOMAaTUYECKUX BBIKJIFOUATENICH ¢ HE3aBUCUMOM XapaKTEPUCTUKOM (C
3IIEKTPOMArHUTHBIM pacuenuresem) npu , < 100 A,

Kk = 1,25 — 114 aBTOMaTUYECKUX BBIKIIIOYATENICH C HE3aBUCUMOM XapaKTEPUCTUKON
(¢ pyIeKTPOMAarHuTHBIM pacuenureneM) npu I, > 100 A;

[, — TOK yCTaBKHM 3alllUTHOIO anmnapara JaHHOMN IEKTPUYECKOU YCTAaHOBKHU.

Toxk 0I[H0(1)33H01“0 KOPOTKOI'O 3aMbIKaAHHA:
L, = U/(Zs + Z)), (T1.2)
I, =220/(0,586 + 0,104) = 318 A,

rae Uy — dpazHoe HoMuHanbHOE HanpsbkeHue (00br4Ho 220 B);

Z;, — TIOJIHOE COTIPOTHUBJICHUE METNIU «haza—Hyib», OM;

Z, — conpotuBieHue (azepl TpanchopmaTopa TOKYy 0HO(DA3ZHOTO KOPOTKOTO 3aMbl-
kanus, Om.

[TonHOE conpoTuBneHue NeTiu (pa3za—Hyb ONPEEIAIOT 10 GopMyIIe

Z = iz\/(R(b SR+ (X, + X, +X,), (I1.3)
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28 28Y
Z.=0,2 (—+—j +0,6° =0,586 Om,
25 16

r7i€ # — KOJIMYECTBO YYaCTKOB JIMHUM OIPEICICHHOTO CCUCHUS;
[ — nIMHA TaHHOTO y4YacTKa JIMHUU, KM;

Ry, R, — yIelbHbIE aKTUBHBIE COIIPOTUBIIEHUS COOTBETCTBEHHO (ha3HOTO U HYJIEBOIO
POBOTHUKOB, OM/KM, pacCUMTHIBAIOT 110 hopMyIIe

: (I1.4)

TJI€ P — YACIBHOE JIEKTPUUECKOE COMPOTUBIICHUE MaTepUalia: 1 MeIu p = 18 OM-MM/KM,
JUISL AIFOMUAHUSA p = 28 OM‘MMZ/KM;

S — momaar CeYeHUs MPOBOIHUKA, MMZ;

Xy Xy — yHIenbHbIE BHYTPEHHUE HMHIYKTUBHBLIE COIPOTUBJIEHUS COOTBETCTBEHHO
(ha3HOro 1 HyJ€eBOr0 MPOBOJHUKOB, OM/KM (€CJIM MPOBOJAHMKY BBITIOJHEHBI U3 IBETHBIX
METaIoB Xy ¥ X;; MOKHO CUMTATh PaBHBIMH HYJIO);

X — yIeTbHOE BHEIIIHEE MHAYKTUBHOE CONPOTUBIIECHHUE METIU MPOBOJIHUKOB «(ha3za—
HYJIb»: JJI1 BO3YIIHBIX JIUHUNA OpUEHTUPOBOUYHO 0,6 OM/KM; /ISl MPOBOJKHK HA W30JIs-
TOpax BHYTpH nomemeHud — 0,5; mist mpoBoAKM Ha posmkax — 0,4; 1 MpoBOAKH
B TpyOax — 0,15 Om/kMm.

Conpotusnenue ¢asbl TpaHchopmaTopa TOKy 0JHO(PA3HOTO KOPOTKOTO 3aMbIKa-
Hus, OM, pu BTOPUYHOM HOMUHAJIBHOM HamnpsbkeHuun TpaHcdopmaropa 400/230 B u
CXeMe COeIMHEHMs] 0OMOTOK «3BE3/1a—3B€37a» C HYJEBBIM MPOBOJOM MOXKHO MPHUOIIHU-
KEHHO paccyuTaTh 1o (hopmyiie

Z =—, (IL.5)

ZFE =0,104 Owm,
250

rae K, = 26 npu cxeMme TpaHcopMaropa «3Be3aa—3Be37a» ¢ HYJIEeM U HOMHUHAJIBHOM
IIEPBUYHOM HaNPSKEHUHU

Uy = 6-35 kB; K, = 7,5 pu cxeMme «3Be3/1a—3Ur3ar» ¢ HyJieMm,

Uy = 6-10 kB u K, — 10 ipu Toit xe cxeme u Uy — 20-35 kB;

P, — HOMHMHAaNTbHAsE MOLITHOCTH TpaHchopmaTopa, kBa.
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Ecnu pa3Hble y4acTKH JIMHUM BBITIOJIHEHBI IPOBOIHUKAMH HEOIMHAKOBBIX MapOK,
TO Z; BBIUUCISIOT JIsl KQXJAO0T0 y4acTKa OT/AENbHO, a 3aTeM HaXOJAT uX apudmernde-
CKYIO CYyMMY.

Tak Kak TMOJYYEHHOE pacueTHOE 3HAYEHHE TOKAa KOPOTKOTO 3aMbIKAHUS
I 5, = 318 A mpeBbllIaeT HAMMEHBIINN JOIMYCTUMBII TOK IO YCIIOBUSIM Cpa0aThIBaHUS
aBTOMaTa 3aIUThI I 5 on = 240 A, TO 3¢ hEeKTUBHOCTH 3aHYyJIEHUS B pacCMaTpUBAEMOM
ciydae obecrieueHa.

Ilpumep 2. Pacuer npou3BOIUTCS AJISl JMHUHA CaMOTO YJAJIEHHOIO AJIEKTPOIPUEM-
HUKA — JIEKTPOABUTATENS] BEHTWISIIUOHHOW YCTAHOBKH, COCTOSIIIIEN U3 TPEX YUACTKOB:

FTIN10/04:B BPV Iy
ABBOIIIB 5 = 35 ABBI 5 =4 AJIB 4 = 4

I=100m I=10mMm I=5m

S, =250kB-A

Pucynok I1I.1 — @ynknnoHansHas cxema

Pewenue
DJIEKTPONIPUEMHUK 3allWIIEeH AaBTOMATHYECKUM BbIKItoyaTtenem BASIIT-25
C DJIEKTPOMArHUTHBIM PACUEIUTEIIEM:

I =20A, I . =25A, I __ =20-7=140A.

H. pacil H. aBT cp.pacn

Tpanchopmarop TM momHocThio P = 250 kB-A, a cxema ero coeauHeHUSs
«3B€3/1a—3BE3/1a C HYJIEM».
HaxonuM yjienbHbIe COMPOTUBIIECHUS KaOeseil MOCTOSHHOMY TOKY:

Ryy, = % =0,8 OM/KkMm,

28

R,y, 2727 OM/ kM,

Ryys= ? =70M/KMm.

Compotusnienue ($a3sl TpanchopmaTopa TOKYy 0AHO(PA3HOTO KOPOTKOTO 3aMbIKa-
Husg, OM, MpuU BTOPUYHOM HOMHUHAJIHLHOM HampsbkeHuu Tpancdopmaropa 400/230 B
MOKHO MPUOJIMKEHHO PACCUUTATh:

=20 _0,1040m.
250
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[TonHOE compoTuBIeHNE IETIH «(a3za—HyIIb)

2y =D IRy + Ry +(Xyy + X, + X))

i=1

[TpuaumaeM mrst kabenpHOM JHNK X = 0,15 OM/KkM (U1 BO3AYIIHOW JTHMHUN
cnenyet npuHUMaTh X = 0,6 OM/KkM):

- Ha nepBoM yuactke: z,, =0,1-+/(0,8+0,8)* +0,15% =0,16 Om,

- Ha BTOPOM Yy4YacTke: z,, =0,01- \/(7 +7)*+0,15* =0,14 Om,

- Ha TPeTbeM yuacTke: z,,; =0,005-+/(7+7)* +0,15% =0,04 Om.

TOK KOpOTKOTO 3aMbIKaHUS

I, = 20 =495,5A
~ (0,16+0,14+0,04+0,104) '

VYcnoBue 3pheKTUBHOCTH 3aHYJICHUS:
[, 2k-1y;
495,5A >1,25-140A ;495,5A >175A..

Tak Kak MoJy4eHHOE PaCYETHOE 3HAYEHUE TOKA KOPOTKOIO 3aMbIKaHus [, = 4955 A
MIPEBBIIIAECT HANMEHBLIUI AOMYCTUMbBINA TOK IO YCIIOBHUSIM aBTOMATa 3aIUUTHI [ 5 5on =175 A,
TO 3((HEKTUBHOCTH 3aHYJICHHs OOeCIIeUcHa.
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MUHUCTEPCTBO CEJILCKOI'O XO3SMCTBA
N IMTPOJOBOJIbCTBUA PECITYBJIMKU BEJIAPYCh

YUYPEXIEHWE OBPA3OBAHUA

«BEJIOPYCCKUN I'OCYJIAPCTBEHHbBIN AT PAPHBIN
TEXHUYECKUU YHUBEPCUTET»

NnxxeHepHO-TeXHOIOTHYeCKui (haKyIbTeT

Kadenpa «Ynpasienue oxpaHoit Tpyga»

IosicHuTeIbHAS 3aIMCKA K KYPCOBOMY NMPOEKTY
no auctuiuinHe «IIpon3BoacTBEHHAsE 0€30TaCHOCTHY

Ha Temy: «O0Gecrnieuenue nporu3BOACTBEHHON 0€30MMacCHOCTH IpH padboTe

¢ paccanonocanoynor MamnHoit CKH-6A u ¢ pazpaboTkoi HHKEHEPHO-TEXHUUECKUX
pELIeHNI IO MOIEPHU3aLMU KOHCTPYKIIUHU CHJIEHBS OllepaTopa

Hlughp _02.89.006.00.000 IT3

Cmyoeum 5 kypca 10 om epynnwi

/ U.W. ViBaHoB/
(JIM4YHAs TOATHNCH) (®UO)

Pyrxosooumenw

/ ILIL. ITerpos/
(JIM4YHAS TOATHNCH) ((5(0)}

Mumnck, 2018
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YUYPEXJIEHUE OBPA3OBAHUA
«BEJIOPYCCKUU T'OCYJAPCTBEHHBIN ATPAPHBIN
TEXHUYECKHUU YHUBEPCUTET»

HHxeHepHO-TeXHOJOTUUECKHUM (PaKyIbTeT

YTBEPXJIAIO
3aBenyromuii kadeapoi
«YTpaBieHue OXpaHOU TPyaa»

( )

TOJITUCH MHULMAIbL, (HhaMUIUs

« » 2018 1.

3AJIAHUE
10 KypPCOBOMY NPOEKTHPOBAHUIO

Crynenry Unve BanoBHuy MIBaHOBY
1. Tema mpoekTa: «OOecneyeHue NPoU3BOACTBEHHOM 0€30MaCHOCTH MU paboTe ¢ pac-

cagonocanounoii Mammao CKH-6A u ¢ pa3paboTKOW HMHKEHEPHO-TEXHUYECKUX pe-
MICHHUH IO MOJAEPHHU3AIIMHA KOHCTPYKIIMH CUIIEHBS OIIEpaTOpa)

2. Cpok cauu CTyICHTOM 3aKOHYEHHOTO MPOEKTa: «6 » guBaps 2018 r.

3. I/ICXO,Z[HI)IG JaHHBIC K ITPOCKTY: CIIPpaBOYHAA JIUTCPATYpPd, UTOT'H WHXCHECPHOU MIpakK-
THKH, 3aKOHOJAATCJIbHBIC 1 HOPMATHBHBIC AKTHI B o0acTu OXPaHbI TPpvya.

4. ConepxkaHue pacuyeTHO-MOACHUTENIbHON 3aIUCKU (MepeYeHb MOIeKAIIUX pa3padoT-
ke BornpocoB): Pedepar. Conepxkanue. Bregaenue. 1 XapakrepucTrka Ipor3BOACTBEHHO-
ro mnpoiiecca paccagomnocagodnoi manmuel CKH-6A. 1.1. TexHonorndeckui mpoiece pa-
00T1hel_paccagonocagounoii Mammabl CKH-6A. 1.2. TloaroroBka paccaaoliocaouyHon
MammHbel CKH-6A k pa6ore. 1.3. IToaroroBka ImoJist MoJ1 paccaionocaa0yHy0 MalluHy
CKH-6A. 2. Oprann3allMOHHO-TEXHUYCCKHUE MEPONPHUSITUSI MO COBEPHICHCTBOBAHUIO
MPOM3BOACTBEHHON Oe3zomacHOocTH. 2.1. AHaIM3 OHACHBIX M BPEAHBIX IMPOHU3BOJCTBEH-
HbIX (haKTOpoB Ipu padbote paccagonocamounor mamuHoii CKH-6A. 2.2. TpeGoBaHus
0€30ITaCHOCTH NPHU BBINOJHEHUU IIPOM3BOJACTBEHHOTO Iporiecca. 3. Pa3paboTka mHKe-
HEPHO-TEXHUYECKUX MEPOIPUITHH N0 00eCICUCHUIO MPOU3BOJACTBEHHON 0€30IacHOCTH
00bekTa mpoektupoBanus. 3.1. Bruibop u  o0ocHoBaHHE OOBEKTa MOJEPHHU3ALMUU.
3.2. Onucanre M NPUHIHUI paOdOThl MOJIEPHU3UPOBAHHOIO oOopymoBanud. 3.3. Pacuer
CHCTEM U YCTPOMCTB JUId 00eCcICUeHUs IPOM3BOJICTBEHHON Oe3omacHocTH. 3.3.1. DHep-
FeTUYSCKUM  pacueT arperata.  3.3.2. PacyueT TeOpETHYECKOrO OCTaHOBOYHOI'O
IYTH _ CEIbCKOXO3IMCTBEHHOro arperara. 3.3.3. PacueT yCTOWYMBOCTH MAaIIMHHO-
TpakTOpHOTO _ arperara.  3.3.4. Pacuer  BBIOPOCOB  3arpsi3HSIIONIMX  BEIICCTB
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OT TIEPEJIBUKHBIX MCTOYHMKOB. 3akiaroueHue. CIIMCOK HMCIOJBL30BAHHBIX HMCTOYHHKOB.
Coermdukanmu.

5. Ilepeuens rpaduyeckoro Marepuaia (C TOUHBIM YKa3aHHEM 00s3aTENbHBIX YEPTEKEN
1 rpaUKoOB):

1. Paccaonocaiounas Manmna CKH-6A. Texnosormueckas cxema — 1 et popmara Al.

2. AHaJM3 OmacHBIX M BPEAHBIX MPOM3BOJCTBEHHEIX (DAKTOPOB IPHU BBIIIOJHEHUU TEX-
HOJIOTHYECKOTO nporecca — 1 guct ¢dopmara Al.

3. Paccamonocanounas manmnaa CKH-6A. Yeprex obmiero Buma — 1 muct dpopmara A2.

4. Cunenne. COopouHblil uepTex — liauct ¢popmara A 2.

6. KoHCyJIbTaHTBI O MPOEKTY (C yKa3aHUEM OTHOCSIIUXCS K HUM Pa3/ieliOB MPOEKTA):
KOHCTPYKTOPCKOW YacCTH

7. llaTa Beigaun 3aganus 23.09.2017 r.

8. Kanenmapueiii rpaduk paboThl HaJ MPOEKTOM Ha BECh TEPHO]] MPOEKTUPOBAHUS
(C yKa3aHMEM CPOKOB BBIIIOJIHEHHUS U TPYJOEMKOCTH OTAEIbHBIX 3TAIOB)

Haunmenosanue O0BeM ata [Toanuces pykoBoguTens
paszeina paboThl, % BBITNIOJTHCHUS WJIA KOHCYJIbTAHTA
I'maBa 1 20 31.10.2017
I'maBa 2 40 14.11.2017
I'maBa 3 70 05.12.2017
I'otoBHOCTH KII 100 29.12.2017
PykoBoautens (ILIL. ITetpoB)
IIOAITNCH HWHUIIKAIIBI, q)aMI/IJII/Iﬂ

3ajaHe TPUHSII K UcroJHeHuo (aaTa) 23.09. 2017 r.

Crynent (1.W. 1BanoB)

IoaInuch HWHHIUAIBI, (I)aMI/IJII/ISI
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1 E .
& S s =
S § Obo3nauenue Haumenosanue S 2
S| 8 ==
= S

Hoxymenmayus

1 |A4 102.89.006.00.000.113 |[loscuumenvuas 3anucka 40
2 A1 (02.89.006.00.000.CII |Cxema mexuonocuueckas 1
3 A1 102.89.006.00.000.TF |Ananuz onacHvix u 8peOHbIX

NPOU3800CMBECHHBIX (haKmopos

npu pabome ¢ paccadonocadoyHol

mawunou CKH-6A 1
4 142 |02.89.006.00.000.BO |Paccaoounas mawuna CKH-6A.

Yepmeosic 0bweco suoa 1
5 42 |02.89.006.00.000.C2 |Pacuemnasn cxema 6eHMUIAUUU 1
6 (A2 |02.89.006.00.000.CF |Cuoemnve.

Cbopounoti uepmedic 1

02.89.006.00.000 11/]

Usm| Jlucm | Ne ookym. Toon.| /lama
Paspab. Hsanos Obecneueriue npous600cmeeHHOL JTum. JTucm  |/Iucmoe
Pyrogod. | Ilempos et D !
Keyunom. | Ilemposg
H. konmp. | Cmenanos BI'ATY, ep. 10 om
3as. kagh. | Unoun Beoomocmub npoexmuoii dokymenmayuu
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Pedepar

KypcoBoii npoekT conepxut 40 crpanuil, 6 puCyHKOB, 12 HCHOJIb30BaHHBIX
UCTOYHUKOB. ['padmyeckas yacts — 2 nucta popmara Al, 2 mucra popmara A2.

KitoueBble ciioBa: oxpaHa TpyzAa, OMACHbIE U BpPEeAHbIE (PAKTOphI, OMacHbIE
30HBI, TMPOU3BOJCTBEHHAs OE30MACHOCTh, PACCAJONOCaTOUHAsT MalllHa, MECTO
oreparopa.

[lens paboThl — 0OeceueHne MPOU3BOJICTBEHHON 0€30IIaCHOCTU MpU paboTe
¢ paccagonocagounoit MmammrHo CKH-6A.

B KypcoBoM mpoekTe MpeAcTaBlieHbl aHAINW3 OMACHBIX M BPEAHBIX (HaKTO-
POB, OMaCHBIC 30HBI, a TAKXKE TPEOOBaHUS OE30MACHOCTH MPHU BHITIOJIHCHUH TTPOU3-
BOJICTBEHHOTO MpoIiecca.

MonepHU3UpOBaHO CUJIEHBE CaXKAJBIIUKA B PacCajonoCaI0uYHON MallluHe
CKH-6A c 1menpio yMEHBIICHUS TPaBMUPOBaHUS W obOecrneueHus xkomdpopra u
yno0cTBa mpu padore.
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Conep:xanue
23101 (32 1. (SRS UTPRRRRPIR 6
1. Xapakrepuctruka mpon3BOJICTBEHHOTO MPOIECCa PACCaI0N0CaA0UYHON
MAIITHHBL CKH=OA ..ottt sttt es 7
1.1 TexHnonoruueckuit mpoiiecc padboThl paccagonocaa0uHon
MAIIHHBL CKH-OA ... ..ot e e e 7
1.2 ITogroroBka paccagonocagounoi Mamabel CKH-6A k pabore................... 9
1.3 IToaroroBka noJist moA paccagomnocanounyro mamuay CKH-6A................... 11
2 Opraau3alMOHHO-TEXHUYECKNE MEPOITPUATHS
110 00ECTICUCHUIO MPOU3BOJACTBEHHOM OC30ITACHOCT . .....ccuvvveeeerrreeenessiasersesessinneenns 13
2.1 AHanu3 onmacHBIX U BPEAHBIX MPOU3BOJICTBEHHBIX (haKTOPOB
npu padoTte paccagonocanounoi MammHOM CKH-60A...........cccc oot 13
2.2 TpebGoBanusi 0€30MMaCHOCTHU TIPH BBHIMOJTHEHUU
MIPOUBBOJICTBEHHOTO TTPOIIECCA. +euuvreeenerreeeaureeesanreeeesnuseeesanssionennssessnnseeesnssseeesnns 17
3 Pa3paboTka HHKEHEPHO-TEXHUIECKUX MEPOIIPUATHI TI0 00ECTIEUEHUIO
MIPOU3BOACTBEHHOM 0€30MACHOCTH 00BEKTA MPOCKTUPOBAHUS. ....eevvveenrreenreeenerenns 20
3.1 BriOop 1 000CHOBAHUE OOBEKTA MOJACPHUBAIMH  .vvveeiuerrreenerreeennerreeennseeennnns 20
3.2 Onucanue ¥ NpUHIUT padOThl MOJIEPHU3UPOBAHHOTO O0OPY/I0BAHMUS. ....... 21
3.3 Pacuer cucTteM u yCTpOUCTB AJ1s1 00ecieuCHUsI
MIPOUBBOJICTBEHHOM OC30TTACHOCT . ..c..uvvreeesireesassereeeannreesesssseeesssssesessseesesssseesnnnns 22
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BBenenue

Cenbckoe XO03SIMCTBO — OJTHA U3 BAXHEUIIIUX OTpaACIEd MaTepUaIbHOTO MpPO-
U3BOJICTBA, 0OECTICUUBAIONIUX HACEJICHWE CTpaHbl MPOAYKTAMH MHUTAHUS, a MPO-
MBIIIIECHHOCTh — HEOOXOAUMBIM ChIPhEM.

CoxpaHeHue KU3HU U 3/I0pPOBbsi PAOOTHUKOB CENbCKOXO3AUCTBEHHON OTpaciu
umeer ocoboe 3HayeHue. [103ToMy MOCTOSHHO KOHCTATUPYIOTCSI OIyCKaeMble Ha-
pyleHust TpeOOBaHWi HOPMAaTUBHBIX MPABOBBIX AKTOB MO OXpaHe TPYAa, TPYAOBOW U
IIPOU3BOJICTBEHHOM JHMCLIUIUIMHBI Ha BCEX JTAIaX CEINbCKOXO3SWCTBEHHOIO IPOU3-
BOJICTBA, B TOM YHKCJIE U B IEPHOJ] MOJATOTOBKU U IPOBEACHUS padoOT.

BoJIBIIMHCTBO HApYILICHUH, BBISIBIICHHBIX B CEJIbCKOXO35MCTBEHHBIX OpPTaHU-
3aIUsX PECIyOJIUKH, SIBISIOTCS CIEACTBUEM HapyIlIeHU TpeOoBaHUil O€301macHO-
CTU TPyJa, U3JI0KEHHBIX B HOPMAaTUBHBIX MIPABOBBIX AKTaX W TEXHUYECKUX HOpMa-
THUBHBIX [IPABOBBIX aKTaX, IEUCTBYIOLIUX B OTPACIIH.

Tak, K BBIOJHEHUIO Pa0OT C MOBBIIMICHHOW OMACHOCTBIO JOIMYCKAIOTCS TPAKTO-
PHUCTBI-MAIIIMHUCTBI U PAOOTHUKHU JAPYTUX MPOdecCHii, He MPOMICANINE UHCTPYKTAX U
MPOBEPKY 3HAHUM IO BOIIPOCAM OXpaHbI TPY/Ia, a TAKKE AOMYCKa K SKCILTyaTalluy TeX-
HUYECKU HEUCTIPABHBIX TPAKTOPOB, IPULIETIOB U CJIOKHOM CEIbCKOXO3IUCTBEHHON TEX-
HUKH, HE TIPOLLIEAIINX €KETOTHOTO TEXHUYECKOTO OCMOTPA.

Hepenkumu ABISIOTCS Claydad SKCILIyaTallUd CEJNbCKOXO3SMCTBEHHBIX Ma-
IIMH U MEXaHU3MOB C OTCYTCTBYIOIIMMH 3AIIUTHBIMU KOXKYXaMU JBUKYIIUXCS U
BpallaloUMXcs UX yacTed (LienHble, peMEHHbIE U 3y0uaThle epeaun u T. 1.), a B
IIPOIIECCE PEMOHTA CEJIbCKOXO35MCTBEHHBIX MAIIMH W MEXAaHW3MOB HE NMpPHUHUMA-
IOTCSI MEpBI K U3rOTOBJIICHUIO M BOCCTAHOBJICHHIO 3aIIUTHBIX OrPaXIACHUN U MpU-
CIoCOOJICHUH.

B Hacrosiee BpeMsi mepe; pyKOBOAUTEISIMU U CHEUATUCTAMH CEIIbCKOXO0-
3STUCTBEHHBIX OpPTaHMU3AIUi CTOUT 3aj1a4a 10 00ecredeHno 0€30MacHOCTH Tpyaa U
MPEIYIIPEKICHUIO HECYACTHBIX CIIy4aeB Ha MPOU3BOJICTBE.

[Tpu paboTe ¢ paccasonocagouHol MaIMHOM 0COOYI0 ONTACHOCTH MPE/ICTAB-
JISIET MaJICHUE C BBICOTBHL.

B naHHOM NpOeKTe TOJKHBI OBITh PEIIECHBI CIETYIONINE 3aJa4H:

- BBIIIOJIHUTH aHAJIM3 OTMACHBIX U BPEIHBIX MPOU3BOACTBEHHBIX (DAKTOPOB;

- BBISIBUTh OCHOBHBIE TMPUYWHBI TPAaBMHUPOBAHUSA MNpHU pabOTE TpPaKTOpa C
arperarom;

- IPEJIOKUTh ~ WHXKEHEPHbIE  PElIEHHWs 0  COBEPIICHCTBOBAHUIO
IIPOU3BOICTBEHHOU 0€30MMaCHOCTH;

- MPOBECTH MOJIEpHU3ALINIO paccagonocagounoi Mammusl CKH-6A.

[Ipu ycnenrHoM BBIMOJHEHUHW JTUX 3a/a4d OyAeT pelleHa BaKHEHIIasi mpo-
OJieMa 3TOro POEKTa — CO3JaHue YCIOBHM Jisi KOM(POPTHOUM pabOThI U yMEHbIIIe-
HUS TPAaBMUPOBAHUS ONIEPATOPOB (CaKaJIBIIHKOB).
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1 XapakTepHCcTHKA MPOU3BOACTBEHHOT0 MPoOIlecca

1.1 Texnonoruvyeckuii mpouecc padoTbl paccagonoca04YHOil MAIIMHBI
CKH-6A

B pacTeHneBoIcTBE TOBCEMECTHO UCIOIB3YIOT YHUBEPCAIbHBIE IECTUPSI-
Hble paccanomnocaaounbie MamHbl CKH-6A, nipenHazHaueHHbIE A1 PSIAOBOM T1O-
caJKy OE3ropIIeYHON M TOpIIEYHON paccabl OBOIIEH, 3hUPOHOCOB, Tabaka, 3EM-
JSSHUKW, YEPEHKOB M JUYKOB ILIOJOBO-ITOAHBIX KyJIbTyp. MammHa paboraet Ha
MOJISIX C BBIPOBHEHHOUW MOBEPXHOCTHIO, BHICAXKUBAET paccady, IJIWHA KOTOPOW OT
KOPHEBOW HICWKH JIO0 KOHIIOB BBITAHYTHIX JUCTKOB cocTaBisieT oT 100 1o 300 mm,
a mmHa KopHerd — oT 30 go 120 MM. Arperatupyercs ¢ KOJECHBIMHA TPAKTOPAMU
«benapyce» u rycennunbiMu kiacca 10 30 kH, cHaGXkeHHBIMU XOJ0YMEHBIITUTE-
nsimu. Pabouast ckopocts — oT 0,6 110 3,75 kM/4.

20 19 18

i7 16 15 14 13

1 — OTIOPHO-TIPUBOIHOE KOJIECO; 2 — IMOMOCT; 3, /() — mepeaHee u 3aIHEE CUICHBS;
4 — COIIHUK; 5 — BBICAXKUBAIOIINN JUCK; 6, 9 — 3axBathl; 7, 8, 19 — AMMKHU C paccajou;
1] —teHT; 12 — IpUKaTHIBAIOIINE KaTKU; /3 — noJuBHAs TpyOa; /4 — m0o3upyolIee yCTPoicTBO;
15, 17 — uennble niepenauu; 16 — peaykrop; 18 — ciuBHas Tpyoa; 20 — cremnax; 21 — 6ak

Pucynok 1 — O6muii Bug mamuuasl CKH-6A

ITpu mocanke paccaga u3 SIUMKOB ITPOXOJUT HECKOJIBKO orepanui. Brikia-
JILIBACTCSI MEXKAY IUIACTUHKAMHM PACKPBIBAIOIINXCS 3aXBAaTOB. 3aXBaThl IEPEHOCST
KYCTUKH B OOpO31y, KOTOPYIO 4epTAT cOnTHUKU. OTHOBPEMEHHO TOJI KOPEHb Ha-
JMBAETCA BOJIA, M 3aXBaT PAaCKPhIBAECTCS, OCBOOOXK 1as KycT. KaTku nmpuTanThiBaloT
1oyBy. MaimHa nepeaBUraeTcs eIle Ha mar, 1 HAaYMHAETCS HOBBIM LIUKJI ITOCAJIKU.

[Tocagounslil anmapar MpeACcTaBIsieT cCOOOM NUCK C 3axXxBaTaMU. 3aXBaT BbI-
MOJTHEH B BHJIE KOpOoOYaTON CTOMKH C HEMOJBHKHOHN INIACTHHOM B €€ BepxHEH
yactu. K miacTuHe mpyXMHA NPUKUMAET MOJBUAKHYIO TJIACTHHY, 3aKPEIUICHHYIO
Ha crepxHe. [lnmacTrHa cHabxeHa ry04aToil pe3suHoOM, NpeIoxXpaHsIonie paccamty
OT MOBpeXkaeHUsA. K CTEpKHIO MPUKPEIUIEHO KOJEHO, Ha KOHEI KOTOPOro HaJeT
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oOpe3nHeHHBIN Bpamatonuiics poiuk. [Ipyxuna, oxBaTeIBaroas KojaeHo, JPyrum
KOHIIOM yHOUpaercss B CTOMKY. Bpamasce BMECTE C BBICAXKMBAIOIIUM JIUCKOM,
POJMK TEPUOJUYECKH TEPEKAThIBACTCA [0 HANpaBiAolIed MmuHe (JIeKano),
MOBOpavYMBas TEM CAMbBIM IJIACTUHY U PACKPBIBask 32KUM JIJI BKJIAJIBIBAHUS pacca-
Ibl. Benen 3a 3TUM pONMK CXOOUT C JIEKalla, IPYyKMHA ITOBOPAYMUBACT IJIACTUHY,
3aKMM 3aKpbIBA€TCs, yAepkuBas paccany. Hax COIIHMKOM pOiMK CHOBa MEpeKa-
TBIBAETCA MO JIEKATY, PACKPBIBAs 3aXUM JJIsI BbIXOAa paccaabl. [IpaBbiid U JeBbIi
3QKUMbl YCTPOCHBI OJIMHAKOBO, HO WX MOJBM)KHBIE IIJIACTUHBI OTKPHIBAIOTCS B
MIPOTHBOMOJIOKHBIE CTOPOHBI. BhICa)kuBaroniye amnmaparthl ¢ IPaBbIMU 3aXKAMaMU
00CITy’KUBAIOT Ca)KaJIbIIMKKU 33JHETO psiia, ¢ JIEBbIMU — nepennero. [Ipu ropuiey-
HOM IOCAJKE paccajpl Ha 3axXBaTaxX 3aKpEIUIAIOT CIECHHAIbHBbIE BUJIKH, & CTCHKHU
COLIHUKOB Pa3JBUTAIOT.

BricaxxuBaronye QUCKU IMPUBOJAATCA BO BPAILICHUE OT KOJECA C MOMOIIBIO
IEMHBIX TIepeiad u peaykropa. JJjisg moivBa paccaibl cakajika CHaOXeHa BOJOIIO-
JIMBHOM CHCTEMOM, KOTOpasi BKIIIOUYaeT 0aku C BOJAOW WA PACTBOPOM YI00peHUi
(CMOHTHPOBAHBI Ha TPAKTOPE), PACIIPEACTUTENN BOAbI, JO3UPYIOILIEE YCTPOMCTBO,
KEKTOpP ISl 3alPaBKH, CUCTEMY LIJIAHTOB M JIPYTHE BCIIOMOTATEJIbHBIE JETAIN
(TpoitHuK, GUILTPHI, KpaHbl U Jp.). Ha TpakTOpe CMOHTHPOBAHBI CTEIUTAXKU JJIS
paccaspl.

1 = pama; 2 — KOXXyX IIPUBOJIHOM IIeTH; 3 — JIEBOE JICKAJIO; 4 — IPaBoe JIEKaIo; J — KOPIYC 3aXBara;
6 — MoJIKa JUIA sAMKMKa; 7/ — 3aJHee CUICHBE; 8 — MOCAJI0UHbIN TUCK; 9 — MPUKATHIBAIOLIUI KaTOK;
10— comnuk; /1 — nepeanee cunense; /2 — ponuk; /3 — npyxuHa; /4 — ocb; 15 — namnka;

16 — mopucras pe3uHa; /7 — CMeHHas BUJIKA; /8§ — KOPIYC AO3UPYIOLIETO MPUCTIOCOOTICHIS
19 — 3acnonka; 20 — ock; 21 — KOJIEHO

Pucynok 2 — Ilocanounsiii annapar CKH-6A

[Tocanka paccapl OCYIIECTBISIETCS CleayrommM oopasoM. [Ipu nBmxeHun ma-
IIMHBI CAKATBIIHIILI (TI0 JIBe HAa KaXIyI0 MOCAJOYHYIO CEKIMIO) OepyT paccaay u3
SIIIIUKOB, YCTAHOBIICHHBIX HA JIOTKAX, 3aKJIa/IbIBAIOT €€ B OTKPBITHIE paccagofepKaTeiu
U YJIEPKUBAIOT JI0 TEX MOP, NOKA JAEpiKATENb HE 3aKPOETCS U HE 3aKMET paCTEHUE.
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ConHuK packpsiBaeT 60po31y, U, KOTJIa paccajoaepxKaTesb MNPy BpaIleHUH Moca-
JIOUYHOTO ammapara OKa3bIBA€TCsS B HUKHEM IOJIOKEHHMH, paccaja 0CBOOOXKIAeTCs,
3aJ1eIbIBAETCSl OCBIMABIICHCS TTOYBOM M O0KUMAETCS MPUKATHIBAIOIIMMH KaTKaMHU.
OnHOBPEMEHHO BKIIOYAETCS BOJOIOJIMBHAS CUCTEMA, U paccajia MOJIMBAETCS BOJIOM.
[Tpu mare nocagku MeHee 35 ¢M Boja MOJaeTCs HETIPEPHIBHO B OOPO311y, a MpH I1a-
re 6osnee 35 cM — mopuuoHHO oA Kaxaoe pacrenue (0,4—0,5 ). C3aau MammHbI
UIYT JBE-TPU OINPABIIUIIBI, KOTOPhIE MPOBEPSIOT KAYECTBO IMOCAIKU, OMPaBISIOT
paccajy u, B cily4ae MpoITyCKOB, OJACAKUBAIOT PACTCHUSI.

Ha TpakTope 3akperieHsl CTEUIaXHW s SIIMKOB € paccaioi. MammHa
cHa0»@eHa JBYCTOpPOHHEW curHanuzamnued. KHomka cuUrHamu3aluu pacrojioKeHa
Ha paMme MaIlllMHBI BO3JIe pabOUMX MECT CaXaJlbIIUKOB. Kpome TpakTopucta, Ma-
IIMHY 00CITY>KMBAIOT JABEHAIATh CAKAJBIUKOB U JIBA-TPU OMPABHIMKA BBICAYKEH-
HOI paccanbl. [Ipu mocagke ropireyHOM paccajpl Opurana MOMONHICTCS ABYMS
nojaBaibimukamMu. Jljis paboThl B 30HAX TMOJUBHOTO 3eMJIC/ICNINS Ha MAIINHY YC-
TAHABJIMBAIOT MIPUCIIOCOOJICHHUE Il HApE3KU TOJMBHBIX 00p0o3i. B 30He ¢ moBbI-
IIICHHBIM YPOBHEM TPYHTOBBIX BOJI MAIIIMHY UCIIOIB3YIOT € MPUCIIOCOOIEHUEM JIJIs
MOCaJIKU Ha Tpex rpsanax. llpu mocanke ropuiedHoi paccaabl B Opuragay BXOJIST
TaK)Ke JBa BCIIOMOTAaTEIIbHBIX pa0OUuX.

1.2 IloaroroBka paccagonocagounoi mamnabl CKH-6A k padote

[Ipy moAroToBKEe MamIMHBI K pabOTe MPOBOAAT €KECMEHHOE TEXHHYECKOE
oOcnyxxuBanue. COLIHUKH, TPUKATHIBAIOLINE KATKU, JUCKU C 3aXBaTaMH, OIOPHO-
MPUBOJHBIE KOJIECA U MTOMOCT OYUIIAKOT OT TbUIM, IPA3U U PACTUTENIbHBIX OCTAT-
KoB. [IpoBepstoT NpaBUIBLHOCTH COOPKH OCHOBHBIX Y3JI0B M MOJITATUBAIOT OOITO-
BbI€ COEIMHEHHUS KPEIJICHUS CaXaJbHBIX allapaToB, MPUKATHIBAIOUIIMX KAaTKOB,
COIIHUKOB. JIMCKM MOCaJ0YHOIO amnmnapara ¢ 3aXBaTaMH JOJKHBI BpamiaThcsi 0e3
paauaNbHOrO U OCEBOTO OMEHUs TakK, YTOObI paCTEHUS BO BpeMs MOCAAKU MPOXO-
JWIIH 110 UEHTPY COLIHMKA.

[IpoBepsitoT KperuieHus 0akoB, BOJOMOJMBHYIO CHUCTEMY, JO3UPOBOYHOE
YCTPOMCTBO, COCTOSIHUE MTPOBOJAOB CUTHANM3ALMU U ToMy Hoj00Hoe. [lonroroBky
CakaJIKl K paldoTe 3aBepLIaloT BO BpeMsl MPOOHOTO 3ae3[a Ha MOJITOTOBICHHOM
YYaCTKe.

[IpoBepsitoT U mpu HEOOXOIUMOCTH PErYJIUPYIOT UIMPUHY MEXAYpPSIUH,
paccTosiHME MEX/1y PACTEHUSIMU B pALy (LIAr MOCAAKH), IITyOMHY X0/1a COIIHUKOB,
J03UPOBOYHOE YCTPOUCTBO, 3aKPHITUE 3aXBATOB U APYIHX y3JI0B.

lIposepka kawecmea nocaoku paccadonocadoynou mawunov CKH-6A4

Bo Bpemst paboThl Ka4eCTBO MOCAJIKK paccaibl IPOBEPSIOT U3MEPEHHUEM I1Ia-
ra nocaJikv, HIMPUHBI OCHOBHBIX U CTBIKOBBIX MEXIYPSAUM, TPOBEPSAIOT IPSIMOJIHU-
HEHWHOCTh PSIIKOB, IITyOMHY M Ka4eCTBO 3aJI€JKM KOPHEH U TOPILIOYKOB C paccaion,
HAKJIOH PacTeHHi, KOJIMYECTBO MPOIMYCKOB, MOCTYIUIEHHE BOJABI K MECTaM MOCAJAKU
pacTeHuii, HOpMy I1OJIMBA U BBUIETA MAPKEPOB.
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Henocrarku B paboTe MaimivHbI, 3aMEYEHHBIE BO BpEMSI MPOBEPKH, yCTpa-
HAIOT HA KOHIIaX FTOHA WM Ha CIEUHUAJIBHO BbIJICICHHBIX MECTaX.

[110THOCTB 3a/1eTTKK paccajbl MPOBEPSIOT MPOOHBIM BHIPHIBAHUEM PACTCHUM.
Xopo1o 3akataHas paccaja HE BbIIEPTUBAECTCS U3 MOYBHI, €CJIM €€ IMOJHUMAaTh 32
Kkpait ucta. Kpaii mucta mpu 5TomM o0pbIBaeTcs.

Haknon pacteHuil Bo BpeMsl MOCAJKH 3aBUCUT OT CKOPOCTH BpalleHUs U
PAcKpBITHS 3aXBaTOB MOCaA04YHOro anmnapara. CKOpOCTh BpallleHUs 3aXBaTOB BO
BpeMsI TTOCAJIKH JOJIPKHA PABHATHCS CKOPOCTU JIBUKEHUSI MAIlIMHBI U OBITh HAPaB-
JIEHHOW B MPOTHUBOIOJOKHYIO CTOPOHY. B MOMEHT BbICaKM paccajibl CKOPOCThH
3axXBaTa OTHOCHUTEJIHLHO MOYBbI JOJDKHA MPUOIMKATHCS K HYIIO.

BricaxxuBarommii TUCK C 3axBaTaMW BpallaeTcsi OT ONOPHO-HPUBOIHBIX
KOJIEC, CIIEOBATEIbHO, CKOPOCTh BPAILICHUSI 3aXBAaTOB B 3HAUWUTEIHLHOW CTETICHU
3aBUCHUT OT MEXaHUYECKOI'O COCTaBa MOYBBI U €€ BJIAXKHOCTU, HAJIMYUS PACTUTEIIb-
HBIX OCTaTKOB, HAJIMIIAHMSI TIOYBHI HA 0001 KOJieca, CKOPOCTH JIBMIKEHUS arperara.

B ToMm ciydae, eciu ckopocTh 3axBata O0JbIlle CKOPOCTH MAIIMHEI, paccaaa
OyZIeT HaKJIOHSITHCS U3 TPYHTA B CTOPOHY, TPOTHUBOIIOIOXKHYIO ABUKECHUIO MaIllu-
Hbl. Eclli CKOpOCTh 3aXBaTa MEHBIIIE CKOPOCTH MAIIMHBI, PACTEHHS] HAKJIOHSIOTCS
B CTOPOHY JIBU>KEHUS arperara.

Hakiion pacteHuil BO BpeMs MOCAJKH YCTPaHSAIOT 3aMEHOW 3BE3/I0YKU Ha
MPUBOJIHOM BajJy M pblYaroM CMEHBI Mepeniad, a TaKKe M3MEHEHHEM IOJI0XKCHUS
JIeKaJl TakK, 4TOObI 3aXBaThl PACKPHIBAJIMCH CBOEBPEMEHHO U BBICBOOOXK 1AM pacTe-
HUSI B MOMEHT 3achIllaHusl KOPHEH MOYBOM.

OchosHbie mexHonocuyeckue pe2yauposku paccadonocadounou mawunst CKH-6A

[Tocapounsbie amnmapaThl U ONOPHO-MPUBOJHBIE KoJieca Ha HECyleM Opyce
MaIllMHbl Pa3MENIal0T COTJIACHO 3aJJaHHOM cxeMe nocaaku. [lpu mmpune Mexy-
panuii 60; 70 u 50 + 90 cM Ha MamIMHE yCTaHABIMBAIOT IIECTh CAXaJbHBIX amma-
partoB, mpu Mexaypsaabsax 80; 90 u 60 + 120 cm — veTsIpe.

JIns paccTaHOBKM MOCAI0YHBIX aNMnapaToB MOMYCKAaIOT XOMYThl KPOHIIITEH-
HOB IIOCAJIOYHBIX AIMapaToOB U 3aKUMbI 3B€3JJ0UYE€K HA pa3JaTOYHOM Baly U Iepe-
JIBUTAIOT UX BIOJIb Opyca. PaccTaHOBKY HauyMHAIOT CO CpeHMX ammaparoB. [1oib-
3ysACh JIMHEHWKOW, OTKIIAJbIBAIOT OT LIEHTPA MOJOBUHY IIMPUHBI MEXAYPSAIbi U
yCTaHaBJIMBAIOT JBA CPEAHUX ammnapara. 3aTeM Ha PacCTOSHUM 3aJaHHOTO MEXIY-
PSAIbs yCTAHABIMBAIOT KPAHHUE aIapaThl.

3alaHHbBIN 1Iar MOCAJKU PETYJIUPYIOT YCTAaHOBKOW B COOTBETCTBYIOIIEE MO-
JIO’)KEHUE pblyara KOpoOKH IMepeMeHbl Nepeaady, M3MEHEHHEM YHUCia 3aXBaTOB Ha
0CaJI0YHBIX AUCKAX U MOJO0OPOM CMEHHBIX 3BE3/J0UEK.

[lar mocagku NpoBepsrOT BO BpeMsl poOHOTOo 3ae31a. C 3Toil 1esbio Bhica-
wuBatoT 101 unu 51 pactenue. U3mepstoT IIMHY OPOUICHHOTO MYTH W, MOJCIUB
ee Ha 100 wnm Ha 50, onpenensaoT CpeAHUN ar NocaaKu AJisl TaHHOTO YCTaHOB-
JICHUSI W, B Clly4ae HEOOXOIMMOCTH, MEPECTABIISIIOT phlYar KOPOOKU TEPEeMEHBI
nepeaay Wik KOJIMYEeCTBO 3aXBaTOB Ha JAUCKE.

[110THOCTB 3aKpBITHS 3aXBAaTOB PETYIUPYIOT MEPEMENICHUEM JIEKAI B TOPHU-
30HTAJILHOM HAaNpaBJI€HUH; NPH I[UIOTHOM 3aKpPbITUM 3aXBaTOB — OT LIEHTpA
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amnmapara, Ipu cJiaboM — K IIEeHTpy. MOMEHT pacKpbITHS 3aXBaTOB Paccaibl pery-
JUPYIOT TIEpEeMEIICHHEM JIeKal B MMa3axX KPOHIITEHHOB PaMBbl.

ComIHUK MO BBICOTE YCTAaHABIMBAIOT TaK, YTOOBI KOPHU MPABHIBHO 3aKJIIO-
YEeHHOM B 3aXBaThl paccajbl €/iBa Kacaauch gHa 60po3abl. [Ipu Gosbiioi riryonuHe
MOCAJIKA U CHIITyYeM TPYHTE COIIHHMKH CTaBST OJMKE K OCH MOCAJ0YHOTO JHUCKA,
WCIIOJNIB3YS /IJISl 3TOTO OTBEPCTHS B paMe amnmapara.

Jl7is mocajiku TOPIICYHON paccajbl MMPHHY COIIHUKA YBEIMYHUBAIOT, UJIS
Yero B OTBEPCTHS TIACTUH BCTABJISIOT Majiel] O0MbIIeH JTMHBI, KOTOPBIA KPEIUTCS
K %eJ00y yCTaHOBJIEHHOI'O BHYTPHU COLITHHKA.

Paccrosinne Mexy NMpUKaThIBAIOIIMMHU KaTKaMH YCTAaHABIMBAIOT B 3aBHCH-
MOCTH OT TUIIA TIOYBHI.

[TonuBHYIO cUCTEMY Ca)KaJKu PETYJIHUPYIOT B 3aBUCUMOCTH OT BUA MOJTUBA.
[Ipy MOPIMOHHOM MOJMBE MOMEHT BBIOpOCA MOPIMH BOJbI PELYIUPYIOT HOBOPO-
TOM IOJIMBHOTO JMCKa Ha CTynHile. BenuunHy nopuuu BOAbl PEryIupyroT, U3Me-
HsIsSl OCh pblYara B/I0Jb I1a3a B Opyce paMbl caxxalibHOro anmapara. [Ipn crmomnom
MOJINBE HOPMY TIOJIMBA BOJIBI PETYIUPYIOT KpaHAMU Ca’KaJbHBIX aliapaToB.

VY cTaHaBAMBAIOT NIPABbIN U JIEBBIA MAPKEPBI.

CKOpOCTh JBIDKEHHUSI arperara MpOBEPSIOT W YCTaHABIMBAIOT BO BPEMs
npoOHoro 3ae3na. OHa 3aBUCUT OT LIara MoCaJKh M KOJIMYECTBA BIOKEHUN pacca-
I B 3aXBaThl CakalbHOTO ammapaTta. CKOpOCTh JABMDKEHUS arperata L, KM/4, OIl-
penenstoT no gopmyse (1.1):

U_na60 .
1000 ° (1.1

r7I€ 1 — KOJIMYECTBO PACTEHHM, KOTOPbIE YKJIAIbIBAIOTCS B 3aXBaThl ABYMs pabo-
YUMU B TEYCHUEC MUHYTHI;
@ — 1iar Mocajiku, M.

KonuyecTBo Bio>K€HMI paccaabl 3aBUCUT OT ONbITa pabouuX U Jisi Oe3rop-
IIEYHOM paccajibl MOKET KojiebaThes B mpenaeniax 36—50 BIOKEHUH 3a MUHYTY Ka-
KIIBIM pabOYUM.

1.3 IloaroroBka moJs nox paccagonocanounyw mamuny CKH-6A

Ilepen Hayasiom pabOTHI OCMATPUBAIOT IOJIE, ITPOBEPSIOT TOTOBHOCTH IMOYBHI,
BBIOMPAIOT HAIIPaBJICHUE JBMKEHUS arperara, Mecta Jijisl 3alpaBKy MaIlIMHbI BOJAOW 1
paccanoit. [louBy it mocagku 0OpaOaThIBAIOT COIVIACHO MPHUHATONM arpOTEXHUKE.
B nouse He n0KHO OBITH KOMKOB JuameTpoM Oosiee 50 mm. TloBepXHOCTH MOYBHI
BBIPABHUBAIOT W 3aKaThIBalOT. [l TMepBOro mpoxoja arperara IPOBEIIMBAIOT
MPSAMYIO JIMHUIO, YCTaHABIMBAs BEIIKU HA pacctosinuu 70—80 m apyr ot apyra. Ilo-
CJIEJTHIOIO BEILIKY CTaBsT Ha paccTossHuU 25—30 M OT rpaHuUIIbl y4acTKa.
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UtoOBI ompenenuTh MecTa 3ampaBKu MaIlMHbBI BOJIOH U paccajioi, ompee-
JSIOT JUIMHY TOHA, HA KOTOPYIO XBaTUT BOJIBI B 0akax M paccajibl Ha CTelIaxkax
MalIlAHBI.

Jliiny ToHa /, M, Ha KOTOPYIO XBaTHUT BOJIBI B 0aKax, OMPeeNstoT 1o opMyie

_ (E—e)a

mq

/ : (1.2)

rae £ — BMECTUMOCTh 0aKOB MAIlIUHEI, JI;
€ — TIOCTOSIHHBIN OCTaTOK BOJbI B 0aKax, J;
a — 1ar Mmocajaku, M;
M — KOJIMYECTBO CTPOK PACTECHHH, BBICA)KMBAEMbIX MAILIMHOM 33 OJIUH MPOXO/I;
g — pacxoibl BOJbI HA PACTEHHUE, JI.

Bo Bpems paOoThl Ca)kajKy pbluar TUAPONOJbEMHHUKA CIEAYET MOCTaBUThH
B «ILJ1aBarolee» nojoxeHue. IlepeBoast ppraar 6bICTPO, YTOOBI HE 3a€pKaTh €To
B IIOJIOKEHUU «OITyCKaHUE».

[Tocanky nenecooOpazHo IPOBOAUTH BO BpeMsl ABM)KEHUS arperaTta 4eaHoY-
HBIM CIOCOOOM, HAUMHAsL CO CTOPOHBI, YAAJIEHHOM OT TOPOTH, 10 KOTOPOIl MOABO-
35T paccagy U BOLYy.

Ha nepBom npoxoje TpaKTOPUCT BEAET arperar MpsMOJIMHEWHO MO BEIIKAM,
a BO BpeMs IOCIEAYIOUMX [POXOJ0B HAIPABIAET MPABOE MEPEIHEE KOJIECO WU
BHYTPEHHUI Kpail MpaBoi I'yCEeHMIIbl TPAKTOpa Mo 00po3/e MapKepa.
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2 OpraHu3allMOHHO-TEXHMYECKHE MEpPOIPHUATHA 10 oOecreYeHuIo
NMPOU3BOJICTBEHHOM 0€30M1aCHOCTH

2.1 AHasIM3 OMAaCHBIX M BPEAHBIX NMPOU3BOACTBEHHBIX (PAKTOPOB NpPH
padorte ¢ paccagonocaxounoii mamunon CKH-6A

[TpousBoacTBEHHAs JESATENBHOCTh B CEIBCKOM XO3SIMCTBE MOTEHIHAIBHO
ormacHa. B mponecce paboTbl Ha yenoBeKa BO3MOXKHO BO3JEHCTBUE OMACHBIX U
BpPEIHBIX TTPOU3BOJICTBEHHBIX (haKTOPOB, YTO MOXKET MPUBECTH K TpaBME, 3a00J1e-
BaHUIO, APYTUM HEXKEJATEIbHBIM MOCIICICTBUSM.

ITpu skcrmyatanuu paccagonocanodynod MamuHel CKH-6A Bo3MOXHO BO3-
HUKHOBEHHE OITACHBIX W BPEIHBIX TPOU3BOJACTBEHHBIX (DaKTOPOB.

K onacHbIM ¢akTOopam OTHOCSATCS:

- JIBIDKYIIMECS MAIIWHBI, UX pabouyue OpraHbl M YacTH, a TaKXe Tepeme-
[IaeMble MaIlMHAMU H3AENUs, KOHCTPYKIINH, UCTOYHUKAMH JAaHHOTO (aKTopa sB-
JSIOTCSL TPAKTOP, paccaaonocaoyHas MallnHa, MPUMEHseMas TPy BHIMOJTHEHUN
TEXHOJIOTUYECKOH OIEpPaIlu;

- HE3alIUIICHHbIE U HEO0OO3HAYEHHBIC MOJBUKHBIE YaCTH MAIllUH U MeXa-
HU3MOB.

OTHOCHUTENBHO JaHHOTO (DakTOpa HauOOJbIAsS OMACHOCTh 3aKIIOYACTCS BO
BpaIIaIONUXCs KapJAaHHBIX TIepeiadax, KOTOPBIE SKCIUTYaTUPYIOTCS 06€3 3alUTHBIX
KOXKYXOB, a TaK)K€ HE3aIIHUIIECHHBIX TPUBOJIOB T€HEPATOPOB, BEHTWISITOPOB, B BHU-
7ie KIIMHOPEMEHHOM WU IETTHOH Tepe/iad;

- JBIJKEHHE BO BpEMs TEXHOJOTHYECKHX OMepalnuid B HEMOCPEICTBEHHOM
0JIM30CTH OT YKJIOHOB, OOPYILIMBAIOIMMUXCSI TPYHTOB U TOPHBIX MOPOJI;

- nuauM snektponepenau (JISII). Mcrounnkom 3TOoro omacHoro (axrtopa
apisitores JIOII, mpoxondiue depe3 BO3eIbIBa€MbIe YYaCTKH, KOTOpBIEC MPH Ha-
€3/l¢ Ha Onopy WM OOphIBE MPOBOAA MOTYT CO3/1aTh CEPHE3HYIO OMACHOCTH JIJIS
KU3HU YeJIOBEKa.

Kpome nepeunciienHsix, 00Jbl10€ BO3ACHCTBUE HA OPraHU3M MOTYT OKa3bl-
BaTh CIEAYIONINE BPEIHBIC MPOU3BOJICTBEHHBIE (DaKTOPBI:

1) pusuueckue:

- moBhImeHHas BuoOpanus (cBoime 80 1b) u ypoBenb nryma (cBoiiie 86 1bA)
Ha pabodyeM Mecte. DTU MPOU3BOACTBEHHBIE (DAKTOPHI BO3HUKAIOT MPU HEUCITPAB-
HBIX [IYHIUTENEe U [IyMOU3OJIAIMHA, a TAaKXKe IMPU OTCYTCTBUMU 3AIUTHBIX YCT-
POICTB, MO3BOJISIIONINX CHU3WTh HAarpy3kd Ha OpPraHu3M ueloBeka. J[nurenpHOE
BO3JICHICTBIE BUOpAlMK BBICOKMX YPOBHEW Ha OpraHW3M 4YeJlOBeKa MPUBOAHUT K
Pa3BUTHIO TPEXKIEBPEMEHHOTO YTOMJICHHS, CHIDKECHHIO TPOU3BOIUTEILHOCTH
TpyJla, pocTy 3a00J€Ba€MOCTH U, HEPEAKO, K BOSHUKHOBEHHIO MPO(HECCUOHATBHON
MaTOJOTUM — BUOPALIMOHHOW 00JIe3HU;

- OCTpbIE KPOMKH H IIEPOXOBATOCTH MOBEPXHOCTH JieTanei. OcTpble KPOMKH
U TIepOXOBATOCTh MOBEPXHOCTH JETalied BEAyT K MOpe3aM pPYyK Ppa3In4HON
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CTENEHU TSAKECTH, YTO OOYCIIOBIEHO HECOOII0JIeHuEM TpeOOBaHMI 0€3011acCHOCTH
nepe1 HadyajaoM padoThI;

- TIOBBIILICHHAS 3albUIEHHOCTh U 3ara30BaHHOCTH BO3yXa. MICTOUHHMKOM J1aH-
Horo ¢akrtopa sBIseTcs pabota 0€3 CPEeACTB WHAMBHUIYaIbHOW  3alllUTHI,
IpU HEMPAaBUIHLHOM BHIOOpE HANpaBICHUS JBUKCHHUS I10 OTHOIICHHIO K BETPY
Y CWIbI BETPa;

- ABMDKYIIMECS] TPAHCIIOPTHBIE cpeAcTBa. MICTOUHUKOM SIBIISIFOTCST paccaionoca-
JIOYHAasi MalllHA ¥ TPAKTOP. BBI3BIBAIOT BOZMOKHOCTb CTOJIKHOBEHUS, HAae3/1a;

- OMACHOCTh MAaJICHUSI C BBICOTHI. BhI3BaHO HEYJOOHBIM pPabOYMM MECTOM
onepaTtopa. OrnepaTrop MOXKET MOJIYYUTh MEPEIOMbI, TEMATOMBI, YIITUOBI, PacTsKe-
Hus. M30exarh 3TOro MO>KHO, MOAJIEPKUBAsi B UCIPABHOM COCTOSIHUU CUAEHBE U
IJIOIIA/IKH, CBOEBPEMEHHO UX OUUIIAS;

- OIMACHOCTH 3aIEMJICHUS BEPXHHUX KOHEYHOCTEH. MICTOYHUKOM SABISIOTCS
3aXBaThl, MPUBOJHBIC LIENH, BHICA)KUBAIONIUN JUCK M IIECTEPCHKU. DTOT MPOU3-
BOJICTBEHHBIN (haKTOpP BO3HHKAET MPU HEUCIPABHBIX 3aUIUTHBIX YCTPOWCTBAX, a
TaK)Ke MPU HEBHUMATEILHOCTH;

- TerioBoe u3nydeHue (cBoimie 40 °C). DTO — KOHTAKT € TOPSYMMHU ITOBEPX-
HOCTSIMH (JIBUTaTENb, Ta30pACHPEICIIUTEIIbHBIA MEXaHU3M U T. 11.). Bo3MoxkeH Te-
mIoBor oxxor. Heooxonumo ucnoab3oBats CHU3;

- OBBINIEHHAsT TemIiepaTypa Bosayxa (csiire 28 °C). VICTOYHHK BO3HHKHOBE-
HUSI: METEOPOJIOTHYECKHUE YCIIOBUS, HEUCIIPABHAS CUCTEMa KOHIUIIMOHUpoBaHUs. He-
00X0JIMMO TIOJIZICPKUBATh B HMCIPABHOM COCTOSIHUM CHCTEMbI KOHIAWIIMOHUPOBAHUS.
JlimTenbHOE BO3/IEICTBYE HA YeIOBEKa HEOIArompUsaTHBIX METEOPOIOTMYECKUX YCIIO-
BUI1 pE3KO YXY/ALIAET €ro CaMOYyBCTBHUE, CHIKAET MTPOU3BOUTEIBHOCTD TPY/ia U MPH-
BOJIUT K 3abosieBaHMsIM. Bpicokas TemriepaTypa BO3Iyxa CIHOCOOCTBYET OBICTpOM
YTOMJIIEMOCTH Pa0OTAIOIIET0, MOYKET MPUBECTU K TIEPErPEBY OpraHU3Ma, TEIJIOBOMY
yrapy;

- MIOBBITIICHHAsT TTOABMXXHOCTh Bo3ayxa (cBeimie 0,5 m/c). Bo3nukaer uz-3a
OTKPBITUS (OPTOUKHU B KAOWHE, HEUCIIPABHOM CHCTEMbI KOHIUIIMOHUPOBaHUS. BbI-
3pIBaeT mpoctyaHsie 3a0oseBanus (OP3, OPBU u np.). Heobxoaumo mosaepsxa-
HUE B UCIIPAaBHOM COCTOSIHUM CUCTEMbI KOHIUITMOHUPOBAHUS;

- OMIACHOCTh MOPAXKEHUsI SJEKTPUUECKUM TOKOM. BbI3BaHO HapylleHUuEM
W30JISIIIMY [IPOBOJOB, KOHTAKTOM ¢ 000pBaHHBIMU npoBogamu JIDII. OnepaTtop mo-
Jy4aeT 3JACKTPUUECKHUE 0KOTH, dJIeKTpuueckuid yaap. Heooxoaumsl moaaep:xanue B
VCIIPABHOM COCTOSTHUM 3JIEKTPOOOOPYAOBAHUS, KOHTPOJIb M3OJSILIMH, UCIOJIb30Ba-
HUE 3aIUTHBIX CPEJICTB.

2) XUMHYECKHUE:

- koHTakT ¢ 'CM. Ilpu 3anpaBke TpakTopa, CMa3bIBAaHUH YacTEH, OCHOBHBIX
y3JI0B M MEXaHW3MOB. Bo3HUMKalOT amiepruyeckue peakuuu. Mcmnonp3oBaHue
CHEIOCKBI, CPEICTB WHIMBUIYATbHOW 3aIlUThl, CMBIBAIOIINX U OO0E3BPEKU-
BAIOIIUX CPEJICTB;

- 3ara30BaHHOCTh. HencnpaBHas (HEOTpEryIMpOBaHHAsl) CUCTEMA BBITyCKa OT-
paboTaBiux ra3oB. BeI3bIBaeT rojgoBHy0 601k, CIa00CTh, OTpaBieHne. Heobxomumo
MOJIJIEP’)KMBAHUE B UCTIPABHOM COCTOSTHUM CUCTEMBI BBIITYCKa OTPaOOTaBIIINX T'a30B;
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3) Ouosoruyeckue:

- mapel Oaktepuii u rpuboB. Hapyienue repmeTndyHOCTH KaOWHBI, paboTa
0e3 cpeaCcTB MHANBUAYATBHOHN 3auThl. BO3HMKAIOT 3a00J1eBaHMsI KOKHBIX MTOKPO-
BOB, aJulepruueckue peakuuu. [Ipeaynpenuts MOXHO TOJACpKAaHUEM B HCIPaB-
HOM COCTOSIHUM TE€pPMETHMYHOCTH KaOWHbI, CHCTEMbl KOHAMIIMOHUPOBAHUS,
IPUMEHEHUEM CPEJICTB MHAMBUAYAIbHOM 3allUTHl, CMBIBAIOIIUX U 0OE3BPEKHU-
BaIOIIUX CPEJICTB;

4) ncuxopu3nOIOTUYECKHE:

- Meperpy3ka aHaJM3aTOpoB (CIyXOBOI'O, 3pUTEIbHOr0). [IOBBIICHHBIA YPO-
BEHb IIIyMa, COCPEJOTOYEHHOCTh HaOmroneHus. BoszHukaroT 3aboneBaHMsi OpraHoOB
ciryxa u 3peHusi. Heooxoanmo Hajmume u3osiuu, 0030pHOCTh He MeHee 75 %);

- cratuyeckas Harpyska. [lpuumna — cuasdee mosokeHue. BBI3BIBaeT Cko-
ano3 u np. [IponsBoacTBeHHAs THMHACTHKA, CMEHA MOJIOXKEHUS BO BpeMsl Iepephbl-
BOB, MOJJIEP’KaHUE B UCIIPABHOM COCTOSIHUU PETYJIUPOBOK cHjieHus, pyis. Craru-
YeCKHE TIeperpy3Kd BBI3BIBAIOTCA JUIMTEIHHBIM MpeObIBAHMEM UYEJOBEKa B
BBIHYKJICHHOM paboyeil mo3e (mo3e CTOs) WM JUIUTEIbHBIM CTAaTUYECKUM Harps-
’KEHHEM OTAEJIbHBIX I'PYII MBILII] IPY BBIIOJHEHUH paboT, 9YTO BeJeT K 3a00JieBa-
HUIO OTIOPHO-ABUTaTEIbHOIO anlapara;

- IUHaMu4Yeckas Harpyska. OuucTtka pabodux opraHos. llosBistorcsa 3a00-
neBaHus (TpbDKa U Jp.) U TpaBMbI. [Ipon3BOICTBEHHAs THMHACTHKA, CMEHA TOJIO-
KEHHsI BO BpeMs mepephiBa. [[MHamMuueckue Meperpy3Ku BhI3bIBAIOTCS OOJBIINM
KOJIMYECTBOM MOJBEMOB U MEPEMEIIECHUN TPY30B 32 KOPOTKHUM MPOMEKYTOK Bpe-
MEHH, YTO BEJIET K TpaBMaM U 3a00JI€BaHUSIM CyCTaBOB.

BrisiBneHne u yueT onacHbIX M BPEAHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB SIB-
JSIIOTCSL OJJTHOW MX OCHOBHBIX 33/a4 COBEPIICHCTBOBAHUS OpPTraHU3alUU POU3BO/-
CTBEHHOT'O TMpoliecca. MeponpusiThs, HapaBJIEHHbIE HA CHI)KEHHUE BPETHOTO U
OMAacHOTO BO3JIEUCTBHS MPOU3BOACTBEHHOM Cpefibl HA YEJIOBEKa, 3a4acTyl0 UMEIOT
HE TOJIbKO COLIMAJIbHOE, HO M SKOHOMUYECKOE 3HAUEHHE U BBICTYNAIOT (PAKTOPOM
pocTa MpOM3BOAUTEIALHOCTU TpyAa. bosblioe 3HaUYeHHE MMEET TAK)KEe CHUKEHHE
3a00JIeBa€MOCTH M CMEPTHOCTH Cpeu paOOTHUKOB Kak (DaKTOPbI COKpAIllEHUs He-
MIPOU3BOACTBEHHBIX MOTEPh paboUero BpEMEHU U 3aTpaT Ha OIUIaTy HeoTpaboTaH-
HOT'0 BpeMmeHu [9].

OCHOBHBIE NMPUYHUHBI TPABMUPOBAHUS MPH pabOTe HA TPAKTOPE C arperaTom

CIEYIOLLNE.
3o0Ha 1 — 0Opa3yercs Nnpu ABUKEHUHU TPAKTOPA NEPEIHEN MOBEPXHOCTHIO.
[TpuuuHb:

- HaXOXJEHHUE JIFOJEH B 3aKPBIThIX MECTAX;

- HEOCTOPOKHOCTh IIPU Nepexo/ie myTu ABukeHuss MTA uenoBekoMm;

- HaJM4ure HeBUAUMOM 30HbI MTA, orpaHudeHHas BUTUMOCTb;

- HEUCIPABHOCTh OPTAHOB YIIPABJICHUA.

30Ha 2 — co37aeTcs NBMXKCHUEM TPaKTOpa BIIEpe] WK Ha3al, uiu 00OKOBOMH
IMOBEPXHOCTHIO arperara.
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[TprunHe:

- HEHCIIPABHOCTH ITyCKOBOT'O YCTPOMCTBA;

- HEUCTIPABHOCTh OJIOKHPYIOUIETO YCTPONCTBA;

- CIIy4allHOE HaXOXKIECHUE JIFO/IEH IpU OBOPOTE HA MECTE arperara;

- HEOCTOPOKHBIE IEVCTBUS.

3o0Ha 3 — 00pa3oBbIBAaETCA 3aJIHEHM MOBEPXHOCTHIO TPAKTOPA MPU JBUKEHUU
3aTHUM XOJIOM.

[IprunHbL:

- OTCYTCTBUE aBTOMATUYECKOM CIETKU;

- HEUCIIPAaBHOCTh OPraHOB yIPaBJICHUS,

- COCKAJIb3bIBAaHUE HOTH C MeAAIM My ThI CLIETICHHUS;

- HECOTJIaCOBAHHOCTh PAaOOThI TPAKTOPHUCTA CO CLETIIIKOM.

3oHa 4 — 00pa3oBBIBAETCS 33 JHEN MOBEPXHOCTHIO MPUIICTIIIIEMON MAIIIUHBI.

[IprunHeL:

- OTCYTCTBUE aBTOMATUYECKOM CIETKH;

- HEUCIIPAaBHOCTh OPraHOB yIPaBJICHUS,

- COCKAJIb3bIBAaHUE HOTH C MeAAIM My ThI CLIETICHHUS,

- HECOTJIaCOBAHHOCTh PAaOOThI TPAKTOPUCTA CO CHETILIIKOM.

30Ha 5 — oOpa3zoBbIBaeTCs 3aAHEN MoBepXHOCThI0O MTA 1mipu nBUXKEHUU €ro
3aJIHUM XOJ0M. 30Ha MEPUOINYECKU 0003pEBACTCS, HO HE TI0 BCEH BEIMUMHE.

[TprunHe:

- II0Xasi 0030pHOCTh, HEBHUMATEIbHOCTD;

- OTCYTCTBHE aBTOMAaTHYECKOMN CUEITKH;

- HEUCIIPAaBHOCTh OPraHOB yIPaBJICHUS,

- COCKAJIb3bIBAaHME HOTH C M MY(ThI CLICTIICHHUS;

- HECOTJIACOBAHHOCTb.

30Ha 6 — 00CITYKMBAETCSL HAXOXKJACHUEM JIIOJIE Ha BEpXHEH MOBEPXHOCTU
MTA u B xabuHe.

[TprunHeL:

- onpokubiBanust MTA B KIOBEThI, KaHABBI;

- IPEBBILIEHUE CKOPOCTH HA TOBOPOTE, TPOTAHUE C MECTA.

30Ha 7 — 00pa3oBbIBaeTCS BCeil MoBepXHOCThI0O MTA mpu cCOmpUKOCHOBE-
HUH €T0 C IPOXOASIIEH OCBIO JIMHUM JIEKTPOIIepe1ay.

ITprunHsL:

- npoBucanue nposoja JIOII;

- o6opBanHbIi poBoA JIDII;

- pabota B onacHoi 30He JIDII.

30Ha 8 — BKJIIOUAET BCE OMAacHbIe (PaKTOPHI OTNEIbHBIX y310B MTA, koTO-
pble MOTYT MPOSIBUTH Ce0s KaK ABMKYIIUECS, TaK U HE JBIKYIIUECS arperaThl.

[IprunHeL:

- OTCYTCTBUE OTPAXKICHUN;

- OTCYTCTBHE MPEAOXPAHUTEIbHBIX YCTPOUCTB;

- pa3BEBAIOIIASICA OACKA.
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2.2 TpeGoBanusi 0€30MACHOCTH NPH BBHINOJHEHUHM NPOU3BOACTBEHHOIO
npouecca

J{ns npenynpek1eHus HECYACTHBIX CIIy4aeB HE pa3peIiacTcs:

- HAXOAUTHCA HA MOJHOKHOU JOCKE CaXajoK, IepKach 3a MOPYYHH, UM Ha
CHUJICHbBE;

-3aMEHSTh IYCTOM SIIMK W3-TI0J] paccaibl IMOJHBIM SIIUKOM Ha XOIy
arperara;

- OTBJIEKATh OT pabOThI APYTUX PAOOTHUKOB;

- CXOJIUTh C arperara U BCKaKUBaTh HA HErO, MEPEXOAUTH C OJHOM CaX)aaKh
Ha JIPYTYIO BO BpeMsi JBIKCHUS arperara;

- IPUCTYTIATh K paboTe, HE 03HAKOMMUBIIIMCH C PYKOBOJICTBOM HO SKCIUTyaTallny;

- P€MOHTHUPOBATh, CMA3bIBATh, MOATATUBATH KPEMEK, OUUIIATh KOTIATENIb BO
BpEMs IBUKEHHS arperaTta u Mpy BKIOYEHHOM JBUTATENIE TPAKTOPA;

- OKCIUTyaTUPOBATh arperar 0e3 orpaxacHui;

- MIOJIb30BAThCSI KapIaHHBIM BaJIOM 0€3 OTrpaXk/ICHUS,;

- IBUTAThCS Ha cKopocTu Oonee 20 km/4;

- IEPEBO3UTH I'PY3bI U JIOJICH HA PaccaIoNnOCaJOYHON MAIINHE;

- HAXOJUTHCS BOJIM3U KapAaHHOTO Bajia MpH BKIoYeHHOM BOM;

- HAXOJIUTHCS BO BpEeMsI pabOTHI BIIepear TPAKTOPa;

- BO BpeMsl pa0OThI Ha XOAY CaIUTHCS B TPAKTOP.

[lepen Hagasmom pabOTHI HENB3sI JOIMYCKaTh K padoTe Ha MalllMHAX JIAIl MOJIO-
xe 18 ner, He mpoleANX METUIMHCKUNA OCMOTp, MPOU3BOJICTBEHHOE OOYYEHHE,
MHCTPYKTaX W MPOBEPKY 3HAHUI, @ TAK)KE B COCTOSIHUM TOKCHYECKOIO, HAPKOTHUYE-
CKOTO M aJIKOTOJILHOTO OIbsHEeHUsA. K BBITIOJIHEHHIO PYYHBIX pabOT MO MOCaIKe pac-
caJibl IOMyCKAIOTCS JIUIIA, OCBOUBIITHE MPUEMBI 0€30IIaCHOTO BHITIOJTHEHUS padoT.

[lepen Tem Kak NPUCTYIIUTH K pabOTe HA MallIMHE, HEOOXOIUMO YOETUTHCS B
€€ MCIPABHOCTU. TPaKTOPUCT HOJKEH MPOBEPUTH COCTOSTHUE PYJIEBOTO yIIpaBlie-
HUS, MyQThI CIEIIJICHUS, TOPMO30B, THAPABINYECKON CUCTEMbI, KOMIUIEKTHOCTD U
HCIIPABHOCTh CEJIbCKOXO3AMCTBEHHON MAIIIMHBI, BXOJSIIEW B arperar; OCMOTPETh
CakaJIKy, yOeIUThCsl B OTCYTCTBUU HA HUX, HA TUIOMIAJAKAX JIJI1 YCTAHOBKHU SIIUKOB
C paccazoil IOCTOPOHHUX MPEAMETOB (KaMHEW, BETOIIIH, TaeK U T. /1.) U B HAJTUYUH,
WCIIPAaBHOCTH, HAZIC)KHOCTU KPETJICHUS U (PUKCAIUU 3AITUTHBIX KOKYXOB U OTPaXK-
JICHUN MEXaHWYECKUX IMPHUBOJOB PabOYMX OpPraHoOB; OCMOTPETh pabouee MEecCTO.
CunieHbe T0HKHO OBITh HAJIEKHO 3aKPEIUIEHO HA paMe M 000PYI0BaHO CITUHKOW U
ornopo# 1yt Hor. HeoOxoaumMo mpoBepuTh, UTOOBI B MECTAX CBapKH KPOHIITEHHOB
CUJIEHbs HE OBLJIO TPEILIUH, a B MECTax OOJTOBBIX COCTMHEHUN — UX OCTIa0JICHUS.

Bo Bpems paboThl paccaonocajouHOl MallluHbl YCTAHOBKY SIIIUKOB C pac-
CaJiol, TMOJHATHE W ONMYCKAaHWE MAapKEpOB, OYHUCTKY COIIHHUKOB OCYIIECTBIISTH
TOJBKO TPH TOJHOM OCTAHOBKE arperata W BBIKJIFOYEHHOM Bajie 0TOOpa MOIIHO-
ctu. [Ipu nogreme (OMyCKaHMM) MapKEepPOB CIEAUTh, YTOOBI B 30HE WX JBUXKCHUS
He ObUTO Jto/Iel. SIUMKK ¢ paccasoil yCTAaHOBUTh YCTOWYMBO Ha TUIOMIAIKE pacca-
JOIIOCAI0YHOM MAIIUHBL.
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[lepen TporanumeM arperata ¢ MecTa HY)KHO YOEIUTHCS, YTO CaKaJbIIUKH
3aHSJIM CBOM paboyue MecTa, a B 30HE JBM)KCHHUS HET JIFOJCH, IMOJaTh 3BYKOBOM
CUTHAJI, JOXKIAThCS OTBETHOTO CHUTHAJIAa CTApIIEro CakajibIMKa M TOJBKO IOCIE
ATOr0 Ha4YaTh JIBUKECHHE arperara.

[Ipu paboTe paccamy jaepkaTh y OCHOBaHUS KOPHEBOM CHCTEMBbI U HE ITOJI-
BOJUTH PYKy OJmKe 4eM Ha 3 cM K paccagojaepkareinto. [Ipu BO3SHUKHOBEHUHU He-
HCIPABHOCTEN WJIM OMACHBIX CUTYAlMi MOJIaTh CUTHAJI O HEMEJIEHHOW OCTaHOBKE
arperara.

[Ipu TpaHCHOPTHBIX IMepee3ax arperara He JOMYCKAETCS HaxXOXXJICHHE Ha
HEM pabouuXx, Jaxe Ha 000PYAOBaHHBIX CUICHBSIX.

[Ipu BBE3/I€ ¢ HABECHOW MAIIMHOM HA KPYTOW CKJIOH 3aJJHUM XOJAOM, HE J10-
MyCKaeTCsl Hax0XKICHUE B KaOMHE APYTUX JINII.

[Tpu pyuHoOii ocagke paccaabl PhIXJIUTh MTOYBY U AENATh IYHKH MPHU MOMOIIN
CIEIMAILHOTO MHCTpyMeHTa. He momyckaercs mpou3BOIMTE 3TU PAOOTHI PyKaMH.

3amperiaeTcs paboTrarh B HOUHOE BpeMsi 0e3 OCBEHIECHHUs, ¢ HEUCIPABHBIM
WM CJIA0BIM OCBEILIEHUEM.

[Ipu nanbHUX mepee3aax TPAHCIOPTHAsE CKOPOCThH 110 AOpOraM C TBEPABIM
MOKPBITUEM HE JOJbkHA mpeBbimath 10 kv/4. [Ipu TpancmopTupoBaHUUM arperata
110 BEIOMTHIM JIOPOTaM M MOCTaM CKOPOCTh He JIOJDKHA ObITh OoJiee 5 km/4.

[lepen arperatrupoBaHueM HEOOXOJMMO MPOU3BECTH HANAJIKY 3aJHETO Ha-
BECHOT'O YCTPOMCTBA TPaKTOpa.

JIns MCKIIIOYEHUs] CaMOITPOM3BOJIBHOTO CaMOOIYCKAaHHUS Paccaaonocagoy-
HOM MaIlllMHBl TPU TPAHCIOPTHBIX - MEepee3dax 3aJHIOI0 HABECHYIO CHCTEMY
3a(UKCUpPOBaTh B TPAHCIIOPTHOM TMOJIOKCHUHM CIECHHAIBHBIM MEXaHUYECKUM
YCTPOMCTBOM.

[Ipu MOAroTOBKE paccaomocagoqHON MAIIMHBI ISl TPAHCIOPTUPOBKH IIO
aBTOJIOpOTaM, B HACEJICHHBIX IYHKTAaX U MO JOPOXKHBIM COOPYKEHUSIM HEOO0XO -
MO YCTaHOBUTH JOPOKHBIN ITPOCBET PETyIMPOBKOM 1IEHTPATBLHOIO BUHTA HABECHO-
ro MEXaHu3Ma TPaKTopa.

Ha mammHe ycTaHOBJI€HAa KHONKA 3BYKOBOM CHUTHAJIM3AllMM Ha Cily4yail He-
00XOIUMOCTH OCTAaHOBKH TpakTopa. KHomka ycTaHOBJIE€Ha IO IIEHTPY MAaIlWHBI
JUISl CTapIIero oneparopa.

[Ipu mpoBeneHUN TEXHUYECKOTO OOCTYKMBAHUS U PEMOHTA TPAKTOP J0JI-
)K€H OBITh 3aTOPMOXKEH CTOSHOYHBIM TOPMO30M, paccajorocagovyHas MalldHa
ONyIIeHa Ha IPYHT WM YCTOMYUBBIC, JOCTATOYHON MPOYHOCTH TBEP/BIC MOACTaB-
KH, JIBUTQTEJIb TPAKTOPA 3arTyIIEH.

3ampeniaeTcs npu padoTe paccaaonocagouHOd MaIIUHBI MOJIH30BATHCS IM0-
3ULASMU PACIIPENICIIUTENS «OIMYCKAaHUE» U «3aIlepTo», T. K. B 3TOM IOJOKEHUU
BO3MOJKHA JiehopMaIlis OIMTOPHBIX KOJIEC U BBICAKHBAIOIINX CEKITHM.

PabounmM, 0OCITYKMBAIOIIMIM PACCAIONOCAIOYHbIC MAIlMHBI, HEOOXOIUMO Clie-
JIUTh, 4TOOBI O0IIIIara pykaBoB ObLITM aKKYPaTHO 3aBsi3aHbL. 3arperaeTcst paborta arpera-
Ta MPHU OTCYTCTBUM JBYCTOPOHHEH CHTHAIM3aIMU. Bo Bpems paboThI MAIIMH 3alpeInacT-
Cc MX CMa3Ka, PEryJMpOBKa, PEMOHT, a TakkKe OYMCTKA PEXKYIIUX aIapaToB.
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JUis BBIMOJIHEHUS 3TUX pabOT arperaT OCTAHABIIMBAIOT, BBIKJIIOUAIOT Baj OoTOOpa
MOIIIHOCTH TPAaKTOpa, a ABUTaTesb rIIyliar.

Obecnieuenne 6€30MacCHOCTH MpHU padbOTE C paccagonocaOYHON MalluHOM
peniaeTcs MyTeM:

- IPOBE/ICHUS PErJIaMEHTHO-TTPO(UIAKTHYECKOTO OOCITY>KMUBAHUS M PEMOHTA;

- OCMOTPOB M TEXHUYECKUX OCBHJIETEIILCTBOBAHUI 000PY10BaHMsI OBBIIEHHON
OIACHOCTH;

- MOJIEPHU3AIMH SKCILTyaTUPYEMOT0 000pY1I0BaHUS;

- 3aMEHbl YCTapeBIIEr0 W HM3HOIIEHHOIO O0OpYAOBAaHMS, HE OTBEYAIOIIETO
TpeOoBaHMUsAM 0€30MIaCHOCTU U TUTHEHbI TPYIa;

- co3aHus 00OpYyJIOBaHUs, OTBEYAIOIIEr0 TpeOOBaHUSAM OXpaHbl TpyAa U
CaHUTAPHO-TUTMEHUYECKUX HOPMATHBOB.

Ob6ecnedennie 0€30MACHOCTH TPOU3BOACTBEHHBIX MTPOLIECCOB TOCTUTAETCS:

- IPUBEACHUEM JICUCTBYIOIINX TEXHOJOTMYECKUX MPOLECCOB B COOTBETCT-
Bue ¢ TpeboBanussMu CCBT, HOpM M IIpaBUJI OPraHOB rOCYAAPCTBEHHOT0 HAA30pa
u npyrux HITA no oxpane Tpyna;

- BHEIDEHUEM HOBBIX 0O€30MacHbIX W O€3BPEIHBIX  TEXHOJOTHMUYECKUX
IIPOLIECCOB;

- 3aMEHOM HECOBEPIICHHBIX TEXHOJIOTMYECKUX HPOIECCOB OoJiee Oe30MacHbIMU
1 O€3BPEIHBIMU;

- MEXaHM3alel U aBTOMaTU3aluel OMACHBIX U TSKENbIX PYYHBIX paboT U
paboT, BBINOJHAEMBIX BO BPEIHBIX YCIOBUSIX TPY/a.
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3 Pa3padoTKa HHKEHEPHO-TEXHUYECKUX MEPONPUATHI M0 00eceYeHUIo
MPOM3BOJACTBEHHOM 0€30MaCHOCTH 00bEKTAa IPOCKTHPOBAHUS

3.1 Bbi0op u 000cHOBaHME 00bEKTa MOJICPHU3ALUHU

Haunbonee pacnpocTpaHeHHON paccajonocajoyHON MalluHON B X03SMCTBax
pecnyonuku sBisoTcss CKH-6A.

OCHOBHBIE HEJIOCTATKH PAcCcaJ0NoCcCa0YHON MAIIUHbI CIIETYIONTUE:

- (usnyeckre BO3MOMXKHOCTH CAKAJBIIIMKOB HE TO3BOJIAIOT  MPOU3BOIUTH
nojaauy crebineit ¢ yactoroit 6osee 35—40 mMTyK B MUHYTY, YTO OTPAHUYMBAET CKO-
POCTh IBM)KCHHS MAIIIHHBI;

- KQUeCTBO TMOCA/IKU MPU PYYIHOH MOjade PacTeHUN OCTaBIsET >KelaTh JTyd-
mero (KOJIMYeCTBO MPOIYIIEHHBIX U HETPAaBUIILHO TTOCAKEHBIX CTeOIel JocTUraeT
ot 20 10 30 %), uTo TpeOyeT AOMOTHUTENBHBIX 3aTpaT PyYHOTO TPY/la Ha TI0JICa/I-
Ky ¥ OIIPaBKY paccabl;

- TSDKETIBIC YCJIOBUSI TPYJla CaKaJIBIIIMKOB U OMPABIIMKOB YaCTO HE IMO3BO-
JISIOT KOMIUIEKTOBATh IMOCAJ0YHBIC arperarhl’ JOCTaTOYHBIM KOJIHYECTBOM OIIBIT-
HBIX PaOOTHUKOB;

- HeyJ100HOE pabouee MeCcTo onepaTopa;

- CHIDKEHUE TTPOU3BOIUTEIHHOCTH CAXKAIBIIUKOB 33 CYET YTOMIISIEMOCTH;

- MaJIbIii 00bEM CTOJIMKOB, YTO TPEOYeT 4acToro MoJIBO3a paccajbl, BIEUET
MOTEPIO BPEMEHH |, CIIEA0BATEIIbHO, CHUYKAET MPOU3BOIUTEIHHOCTD;

- TI0JTa¥a pacca/ibl Ha CTOJIMK BPYYHYIO, UTO TaKXKe BEJET K ITOTEPE BPEMEHU;

- rmyOoKkasi 3ajenka paccajbl (M3MUIIHSS TIyOWHA XOJIOB COIIIHUKOB, HE
BpaIllalOTCsl KaTKU U TPEOYT Meper coO0oi MouBy).

OCHOBHBIM HampaBlICHUEM TMOBBIIIEHUS Mpou3BoauTebHOCTH MTA B
PAaCTEHUEBOJICTBE ‘MOXHO CUMTATh KAa4eCTBO MPOIECCOB HUX HCIOJIb30BaHUS,
obecrieueHue  paboTocrnocoOHOCTH, A(PHEKTUBHOCTH OpTraHU3ANUU  ITHX
MPOLIECCOB.

OmHUM W3 MyTel TMOBBIMICHUS MPOU3BOIUTECILHOCTH SBIISICTCS yBEIHYC-
HUE paboyell CKOPOCTHU paccaaonocagoyYHON MAIIUHBI BHIIIE JOMYCTUMOM, 4TO
3a9aCTYIO MPUBOJUT K BHITIAJICHUIO CAKAIBIIMKA U3 CBOET0 paboyero Mecra.

[TosToMy OBUIO TIpPEMJIOKEHO 3aMEHUTHh Ha PACCAIONOCATOYHON MAIMHE
CKH-6A cunenbe caxanbliuKoB. [Ipy BBIOTHEHUH TEXHOJIOTUYECKOTO MpoIiecca
JTaHHAs KOHCTPYKIMS ITO3BOJIMJIA YMEHBIIUTh PHUCK TpaBMaTh3Ma, oOecreumsia
yI00CTBO paOOTHUKOB, YTO TMOBBICHIIO MIPOU3BOIUTEILHOCTD X TPY/A.

Ko Bcemy BhIlIeCKa3aHHOMY MOXHO JT00aBUTbH, YTO BHEIPECHHE TaKOTO CH-
JIEHBS TOJDKHO TPpeOOBaTh MUHUMAJILHBIX 3aTparT.
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3.2 Onucanue ¥ NPUHIUI Pad0Thl MOJACPHU3UPOBAHHOIO 000PY/A0BAHMA

Moaepuu3zarnus paccagonocanounoi mamuusl CKH-6A 3akmiodaeTrcs B 3a-
MEHE CUJEHBS JUISl CAKAIBIIUKOB.

Cunenbe cHa0XkeHO MOIYIIKON 2 (PUCYHOK 3), UTO 00€CIeUnBaET HE TOJIBKO
KOM(DOPT, HO TaKke MO3BOJIIET CHU3UTh HArpy3Ky Ha KOMYUK M KOCTH MaJOro Tasa.
[Toas10KOTHUK 4 HEOOXOIUM JIJIsl CHUYKEHUSI HAarpy3KH Ha MBIIIILIBI, OTHOCSIIUECS K
JIOKTEBOMW TpyTMIie, Ajsl OOIIEro CHIXKEHUSI HAarpy3Ku Ha CIUHY, OH TaK)Ke IPEersiT-
CTBYET BBIIAJICHUIO JIFOJEW U3 paccaJonocaJoyHoN MalnHel. PerynupoBars noa-
JIOKOTHUK MOYKHO IO BBICOTE (OIyCKaTh WJIM IOJHUMAaTh HA HYXKHBIM YPOBEHb,
4TOOBI PYKH OBLIM COTHYTHI IO yriioM B 90°). JIByXTOUYeUHBIi (TIOsACHOM) PEMEHB
0e30macHOCTH J IpeIHa3HAueH IS yJIep >KaHUs YeJIOBEKa Ha CUJEHBE.

Ipunyun pabomuer ycmpoiicmea

[lepen Hauyamom pabOThI ONEepaTOp JOJKEH 3aHAThH YAOOHOE MOJIOKEHHE Ha
CHJICHbE, UTO MO3BOJIUT EMY B T€UEHHUE CMEHBI BHIIOJHATH pabodme onepaiuu, He
MojBeprasi  ONOPHO-JBHUIaTENIbHBIA anmaparT M3JIUIIHAM  Harpy3kaM Ipu
BBIHYKJICHHBIX pa0OUunX 1M03aX, COXPaHSs MPU TOM BBICOKYIO pabOTOCIIOCOOHOCTh
u 6e3omacHoCTb. JJig 3TOrO oneparopy HEOOXOAUMO MOCJIe MPUHATUS UCXOTHOTO
MOJIOKEHUSI OTPETyJIMPOBaTh MOJJIOKOTHUKU U 3a(UKCUPOBATh HMX PEMHIMHU
0€30IacHOCTH, KOTOPbIE CIEAYET 3aKMHYTh Ha IUIEUYO M HAa TAJIHMIO U 3aKPENHTh
3amMkaMu. CriMHKa CUAEHBS COBMECTHO C PEMHSIMH 0€30MacCHOCTH O0ecCreyrmBaeT
TIOJIHBIM KOHTAKT CO CIIMHOM OIlepaTopa.

B pe3ynbrare nojgyyeHa KOHCTPYKHUMSI IPOCTOTO, HAJEKHOTO U SKOHOMUY-
HOTO CHJICHbS, UTO B Ipolecce paboThl HA paccaJoocaJ0uHON MallMHE YMEHb-
IA€T TPABMATU3M CAKAIBIIINKOB.

B0

1 — cnimHKa; 2 — moxymka; 3 — Kapkac; 4 — IOAJIOKOTHHK; 5 — peMEeHb Oe30MIaCHOCTH;
6 — 3anHMpaIOLUl MEXaHU3M

Pucynok 3 — Cunenbe paccagonocanoynoit mammael CKH-6A
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3.3 Pacuer cuUCTeM M YCTPOMCTB JJIs1 oOecriedeHusi NMPOM3BOACTBEHHOM
0e30MmacHOCTH

3.3.1 DHepreTu4ecKuil pacyer arperara

DHEPreTUYECKU pacyeT MPOU3BOAUTCS COTIJIACHO MeToauKe [1].
MonHoCTh, 3aTpaurnBaeMas Ha PUBOJI U NMEPEMEIICHUE MAIIIUHBI:

N = Ngoy + NV, (3.1)

mep »

rae Ngom — MOIIHOCTh, 3aTpadydBaeMasl Ha MPHUBOJ pabouyero opraHa MalllWHbI,
KBT; Ngom= 75 kBT;

Npep — MOIIHOCTH, 3aTpayuBacMas Ha IIEPEMENICHHE MAIIMHBI C YYETOM
YKJIOHA, KBT;

Nnep = Rnep Vp 5 (32)

rae V, — pabodas ckopocTs arperara, M/c; ¥, = 3 M/c;
Ryep — CHIIA CONPOTUBIIEHUS TIEpEMELIEHHIO, KH;

Ruep = Gylfy £ i/100), (3.3)
rae G, — Bec mamuasl, KH; G,-1410 xr; G, = 14,1 xH;
fu— KO3 PUIMEHT CONPOTHBICHUE MepeKaThIBaHUIo, f,, = 0,2 [1];
[ — ykioH, %; i = 1:%;
Ruep = 14,1(0,2 + 1/100) = 2,96 xH.

HaXOI[I/IM MOIIHOCTD, 3aTpadYMBACMYIO Ha IICPCKATbIBAHUC MAIlIMHbI:

Nuep = 2,96-3 = 8,88 kBrT.

Torma o01mras MOIHOCTH

N=175+ 8,88 = 83,88 xBT.

BriBoa: paccanonocanounyro mamnay CKH-6A HeoOxoaumo arperaTupo-
BaTh ¢ TpakTopoM MT3-1221 «bemapyc» MmomHocThIO 96 KBT.
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3.3.2 Pacyer TeopeTH4eCKOIr0 OCTAHOBOYHOIO NMYTH CEJIbCKOXO3MHCT-

BCHHOTI'O arperarta

Pacuer TCOPCTHUUCCKOI'O OCTAHOBOYHOI'O IIYTH CEJIBbCKOXO03SHMCTBEHHOTO

arperara MpoU3BOJAUTCS COTJIACHO METOIUKE [2].

D¢ HEeKTUBHOCTH TOPMOIKECHHSI MOOMIIPHBIX MAIIIMH OLICHUBAIOT 10 BETUINHE
TOPMO3HOI'O ITYTH, KOTOPHIN MPOMACT MallliHA ¢ MOMEHTa OOHAPYKCHUS TIPEIIST-

CTBHA 10 MOMCHTA €€ OCTaHOBKH.

be3omacHoCTh AKCIUTyaTaliMi TPAKTOPHBIX CPEJICTB BO MHOTOM 3aBUCHUT OT 3(-
(heKTUBHOCTH TOPMO3HBIX cucTeM. [ToHOe Bpemst ¢ aBapUifHON OCTAaHOBKH JBHIKYIIIC-

rocs TPAHCIIOPTHOT'O CPEACTBA MOKHO PA3JIOKUTH HAa OTACIIBHBLIC COCTABIIAIOIINC:

t=t +t,+t,, (3.4

)

TJI€ ¢; — BpEeMsl peakiuu BOAUTENs (C MOMEHTa OOHAPYKEHHS MPETATCTBHS 10 Ha-

Jajia BO3JICKCTBUS Ha Ie/Iajib TOPMO3a) — 3aBUCUT OT MHIUBHIYaJbHBIX OCOOCHHO
cTel BoauTeNa U HaxoauTcs B mpeaenax ot 0,2 no 1,5 ¢; ¢, = 0,8 ¢);
t, — BpeMs cpabaThIBaHUS TOPMO30B — 3aBHUCHUT OT KOHCTPYKIIMHU MPUBOJA, £, = 0,3;

13 — BpeMsl OT Hayajla TOPMOXKCHUS OO MOJHOM OCTaHOBKU TPAaHCIIOPTHOI'O

cpenctna, 3 = 0,28 c.
t=0,8+0,3+0,28=1,38c¢.
MuHuMaIsHOE BpeMsl TOPMOMKEHUSI {3 paCCUUTHIBAIOT 10 hopmyiie (3.5):

Yy
L, = R
1260

(3.5

rae U, — CKOPOCTh B MOMCHT Haydajla TOPMOXKCHUS, KM/4; U, = 25 km/4;
¢ — KO UIIMEHT CLIETUICHUS [ITUH C TTOBEPXHOCTHIO goporu, ¢ = 0,7.

25

t,=——_=0,28c.
126-0,7

)

O} dekTUBHOCTh TOPMOKEHUS TPAHCIIOPTHOTO CPENICTBA OIEHUBAIOT MO BE-
JUYUHE OCTAHOBOYHOTO IMYTH /) ¢ MOMEHTa OOHAPY>KEHUSI TIPETISITCTBUS O MOMEH-

Ta OCTAaHOBKH.

Jlns TpakTOopa ¢ paccagonocagoyHOM MAIIMHOM, HE MMEIOLIETO TOPMO30B,

OCTAHOBOYHBIN ITyTh ONPEIEISIETCS CIAEAYIOLIMM 00pa3oM:
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2
2\ \% Kv Ga+Gn
I o=t +t,+—2) 2L + Vo ( )

252¢" 3,6 2549G, (3.6)

rae Ky — Ko3Qp(QUIUEHT 3KCILTyaTallMOHHBIX YCIOBUN TOPMOXKEHHs, YYHTBIBAIO-
MM HAPYLICHUE PETYIMPOBOK TOPMO30B, UX 3arpsa3Henuc; Ky = 1,5;

G, — Macca TpakTopa, kr; G, = 5300 kr;

G,, — Macca paccajonocagoyHoi MaluHel, Kr; G, = 1410 kr.

2
lyy=(0,8+0,3+ 25 ) - 25 | 15-25 (5300 +1410)
252-0,7 3,6 254.0,7-5300

=15,3m

Pacuem xpumuueckoui ckopocmu na nosopome
Kputnueckass ckopocts Tpakropa Vy,, IpH KOTOPOM BO3MOYKHO OIPOKHUJIbI-
BAHUE HA NIOBOPOTE:

8BR
2h

0

rae g — 9,81 M/c* — YCKOpEHHE CBOGOIHOTO M ICHHS;

R — pagnyc nosopora, Mm; R =7 M;

B — mmpuHa Koneu TpaHCIIOPTHOTO CPEACTBA, M; By = 1,5 M; By = 1,2 M;

h,, — BBICOTA PACIIOJIO>KEHHS TIEHTPA MAcC MAIIMHBI HaJl TIOBEPXHOCTHIO JOPOTH, M;
hy =1 M.

Kputnueckas CKOpOCTb, MPU KOTOPO BO3MOKHO OMPOKUIBIBAHUE TPAKTOPA
MT3-1221, ecnu mAprHA KOJIEW MaKCUMAaJIbHA!

Kpl_36/gBR /98115 7_272_

Kputnueckass CKOpOCTb Ha MOBOPOTE IIPU MUHHMAJIbHOM IIMPHUHE KOJIEH
Tpaktopa MT3-1221:

Vo =3,6 5% =3,6 2.81'L2-7 =24,4 km/u
d 2h, 20,9
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3.3.3 Pacuer yCTOMYHMBOCTH MAIIIMHHO-TPAKTOPHOI0 arperara

VY cTOHYMBOCTh MAIMHHO-TPAKTOPHBIX arperaTtoB XapaKTEPU3YyETCs UX CIIO-
COOHOCTBIO paboTaTh Ha MPOJOJIbHBIX U MONEPEUHBIX YKIOHaX 0€3 OMpOKH]IbIBA-
Hud. [Ipy 5TOM pas3nmnyaroT NpoAoJbHYIO U MONEPEUHYr0 ycTtounBocth MTA. B
CBSI3U C MOJEPHU3ALMEH PAcCaJ0NOCaZOuYHON MAIIMHbI BEC €r0 U3MEHSETCS, U 3TO
CKa3bIBAa€TCSl HA U3MEHEHUH LIEHTPA TSHKECTH MAIIMHbI, YTO U3MEHSET YroJl OHpo-
KHJIBIBAHUS arperara B CpaBHEHUH ¢ 0a30BOM MOJIEIIBIO.

[lo skcmtyaranroHHBIM JaHHBIM arperata MT3-1221 u MoaepHU3UPOBAHHOM
paccanonocagounoit mammabl CKH-6A  npoponbsHas 6a3a tpakrtopa L= 2550 mwm,
koJies B = 1400 MM, KOOpAUHATHI UEHTPA TSHKECTH IO JIMHE TI0 OCH BEAYIINX KO-
nec a = 814 mm, 110 BeIcOTE A, = 795 MM, Macca Tpaktopa G = 3340 kr. PaccrosiHue
OT LIEHTpa TSHKECTH TpaKTopa /0 LEHTpa TSHKECTH OE30MaCHOCTH Paccaaornocanoy-
How L; = 1300 mm, 1o BeIcOTE /1; = 590 MM 1 Maccort G; = 1410 kr.

HauGonpmumii yron noabema, Ha koTopom MTA MOXKeT CTOsITh 06€3 OIPOKH-
JIBIBaHUS, HA30BEM TPENIETLHBIM CTAaTUYECKUM YTJIOM MOJbeMa U 0003HAUYUM €ro

0,. Cxema BHEIIHHUX CHJI © MOMEHTOB, JEHCTBYIOUIMX B 3TOM CIIy4ae Ha KOJIECHBIN

TPaKTOp, IOKa3aHa Ha PUCYHKE 4.
OnpokupIBaHUE HACTYMHAET, KOrAa NEPEAHNE KOJIeca TPAKTOpa MOJHOCThIO

pasrpyKaroTcs M JeHCTBYIONIas Ha HUX HOpMallbHas peakuus goporu Y, =0. Bes
BECOBAsl Harpy3ka BOCIIPUHUMAETCS 3aJHUMM KOJIeCaMU, II09TOMY HA HUX JECHUCTBY-
eT HopMalibHas peakuus goporu ¥Yx =G -cox,. IToa BOMSHUEM COCTABISIOLIEN
Beca G- SiIlOCn TPAKTOP CTPEMUTCS CKAaTUTHCS BHU3. /I IpeaoTBpallleHust 3TOTO K

€ro 3aJHUM KOJIECaM IPUIIOKEHA TOpMo3Has cuia by, . CKaThIBAHUIO TPaKTOpa
NPENATCTBYET TAKIKE MOMEHT CONPOTHMBIICHUS KAUYEHUIO 3aHUX Kosec M g, new-

CTBYIOIIIMM, KaK MOKA3aHO HA CXEMeE, 110 XOAYy YaCOBOW CTPENKHU. BimsHue ero He-
BEJIMKO, IO3TOMY HPH pacdeTax UM MOXKHO MPEHEOpeyb.
N3 ycnoBus paBHOBecusi MTA OTHOCUTEIIBHO BO3MOKHOW OCH OMPOKHU/IBI-

panua Or umeewm:

Ga-cosa, —Ghy,, -sina,, —GyLy - cosa, —Gyhy -sinay, =0, (3.8)
Orcrona:
G-a-G;-L
tgor, = L1 (3.9)
G hyy —Gy by

a0 - 3340 -814 — 1410 -1300
" 3340 -795 —1410 -590

= 0,486 .
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VYron a, =259".

Pucynok 4 — CxeMa cui1, AEMCTBYIOIINX HA OCTaHOBUBIIMICS MTA,
Ha MIPEeACIbHOM MOIBEME

BBCI[CM AHAJIOTNYHOC IIOHATHC O IIPCACIbHOM CTAaTHYCCKOM YIJIC YKIIOHA H

0003HaYMM €ro «,. IIpyu crosiHke Ha MpenenbHOM YKJIOHE IOJIHOCTBIO pasrpyrka-

IOTCSl 3aJJHUE KoJieca U peakius V, =0. HopmanbHas peakiius JOpord Ha mepe-

Hue Kojeca Y =G-COSOCn MOMEHTOM CONPOTHUBIICHUSI KadyeHuro M fa TIEPEAHHX

KOJIEC BBUIY MaJOCTHU IpeHeOperaeMm. YCJIOBHO MNPUHUMAEM, YTO OT CKaThIBAHUS

BHH3 TPAKTOP YJAEPIKUBACTCS TOPMO3HON CHIION P, , TIPHIIOKEHHON K €ro mepej-

HUM Harpy>kKeHHbIM KosecaM. M3 ycioBus paBHoBecuss MTA OTHOCHUTENBHO BO3-
MO>KHOU OCH OIIPOKUIBIBAHUSA O UMEEM:

G-(L-a)-cosa, — Gy sina, + Gy -(L+L,)-cosa, — G -hysina,, =0.  (3.10)
OTtkyna
tga, = : 3.11
Pucynok 5 — Cxema cui, neicTByromux Ha octanoBuBImuiics MTA
/lucm
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. 3340-(2550—814)+1410-(2550+1300)
g0y 3340-795+1410-590 3,219

Yron o, =72,7°,

[IpenenbHbIN CTATUYECKUAN YTOJI MONIEPEYHOI0 YKIIOHA, 3TO YIrOJI YKIOHA, Ha
KOTOPOM arperaTt MoKeT paboTaTh HE ONMpOKUbIBasich. Ha prucynke 6 mpuBenaeHa
cxema. Yroa B, MOKHO OIPEAEINTh, KOrJja HopMallbHas peakiys noussl Y= 0.

Pucynok 6 — CxeMa cuii, I€MCTBYIOIUX HA KOJIECHBIN TPAKTOP MPHU CTOSHKE
Ha IpeJIeIbHOM MONEPEYHOM YKIIOHE

YPaBHeHI/Ie MOMEHTOB OTHOCHUTEJIBHO BO3MOXKHOM OCH OIIpaKUIbIBAHUA:

Ghy, By —0,5BGcos B, + GilyBy, —0,5B,Gysinf =0.  (3.12)

_0,5B+0,5B,
teBrp STt (3.13)
T
~1400-0,5+800-0,5
795 + 600

thnp = 0,79 , A€ Bnp =38,10.

[TonydeHHbIe 3HaUCHHS TIPEACIBLHOTO YIJIa IIPOJIOILHOTO MOIbEMa M YKIOHA
COCTaBJIAIOT COOTBETCTBEHHO &, =259°, a, =727" n g,=38,1°. OHu N03BONAIOT

arperatry paboTarh B JOCTATOYHO OOJBIIOM jauamnazoHe. OIHAKO MpU HEOOXOIH-
MOCTH PaOOTHl Ha XOJIMHCTOH MECTHOCTH C OOJBITUMU YKJIOHAMH HAJI0 YCTaHO-
BHUTh Ha MEPEIHUA MOCT TPaKTOpa MPOTUBOBECHI H CTAPATHCS MPOU3BOAUTH T10Ib-
€M B TOPY C HEOOJIBIIINM MTOTIEPEYHBIM YKIOHOM.
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3.3.4 Pacuer BBIOPOCOB 3arpsi3HAIIOIIUX BeEHIECTB OT IepPeIBHKHbBIX
HUCTOYHUKOB

Pacyet BEIOPOCOB OT TpakTOpa Omnpesesnsercs o popmyse
B=P-K, (3.14)
rae P — pacxon torumsa, T. g tpakropa MT3-1221 P = 5,22 kr/u.

Tak kak TpakTop ¢ paccagomnocagounoit Mmamunot CKH-6A paboraer B ron
HECKOJILKO JHEH, TO 00Ul pacxo1 TOIUIMBA cocTaBisieT 188 Kr;

K — k03 duIiueHT 3MUCCU BPEHBIX BEIIECTB MPU CKUTAHUU | T XKHUIKOTO
TOILJIUBA.

3HadeHne KOA(PGUIMEHTa SMHCCHH BPEIHBIX BEMIECTB IS JTU3EIHLHOTO
TOILJINBA:

- okuck yraepoaa: K= 0,125;

- yrieBoaopoast: K = 0,055;

- 1ByokHuch azota: K = 0,0025;

- caxa: JIT K=0,015;

- cepHuctbii raz: K= 0,02;

- 6enzonupen: K =0,31.

OmnpenensieM BaJIOBbII BRIOPOC 3arps3HSIONINX BEIIECTB:

- OKHCBh yriepoaa: Mg, = 188 - 0,125 = 23,5 (xr/ron);

- yrieBoaopoa: Mg, = 188+ 0,055 = 10,4 (xr/ron);

- IByOKHCH a3ota: Myos = 188 - 0,025 = 4,7 (kr/ron);

- caxka: M= 188 - 0,015 = 2,82 (kr/ron);

- cepHuCThIi Ta3: M. = 188 - 0,002 = 0,38 (kr/roxn);

- Oenzormpen: Mg, = 188 - 0,31 = 58,3 (r/rox) = 0,058(kr/roxn).
OmnpeznensieM 001U BaTOBBIN BEIOPOC 3arpsI3HSIONINX BEIIECTB:

Moo = Meo + Mew + Miga + Mgt Mer + M + Mn (3.15)
Myow = 23,5 + 10,4 +4,7 + 2,82 + 0,38 + 0,058 = 41,858 (kr/rox).
OrmpenensieM MPOIEHTHOE COACPIKAHUE 3arPSI3HSAIONINX BEIIECTB:
Neo=Meo / Mog - 100 % =23,5/41,858 - 100 = 56,1 %;

New =M/ Mosy - 100 % =10,4/41,858 - 100 = 24,85 %;
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Nio2 =Munea/ Moy - 100 % =4,7/41,858 - 100=11,23 %;

Nex = Mex/ Mogy + 100 % =2,82/41,858 - 100 = 6,7 %;
Ner =M/ Mgy - 100 % = 0,38/41,858 - 100 = 0,9 %;
Non = Mgn/ Moy, - 100 % = 0,058/41,858 - 100 = 0,14 %.
B cooTBeTCTBHU € pacueTaMH MOKHO TOABECTH OOIIMK UTOT O TOM, YTO MPH

AKCIUIyaTalldd TPAKTOpa OCHOBHBIMH 3arps3HSIONIMMH BEIIECTBAMH _SBJISIOTCS
OKHCh yTIIepoJia, YIIIEBOI0PO/, caxa M JUOKCH]T a30Ta.
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3akJIroueHue

B KypcoBOM MpoeKTe pacCMOTPEH TEXHOJIOTMYECKUI MPOLIECC paccaaonoca-
nounoit mammael CKH-6A. BeimonHeH aHain3 onacHbIX U BPEIHBIX (PAaKTOPOB MpHU
pabote ¢ MTA. IlpuBeneHbl OpraHU3AIMOHHBIE U TEXHUYECKUE MEPOIPUSITHUS 110
o0ecreueHunIo nx 0€30MacHOCTH.

C 1enbl0 COBEPIIICHCTBOBAHUS MTPOU3BOJICTBEHHON OE€30MAaCHOCTH MPEAJIO-
YK€HAa KOHCTPYKIHUSI CUICHBS CaXKaJbIIUKOB, YTO 0OECIIEYMBAECT HE TOJILKO KOM-
GbopT, HO U YMEHBIIIAET BEPOSITHOCTH TPaBMAaTU3MA.

[lepeuuncneHHbIe BbIIIE MEPOIPUATUS IO OOSCIICUEHUIO TTPOU3BOACTBEHHOM
0€30MacHOCTH HAMPAaBIICHbI HA CO3/IJaHNE ONTUMAJIBHBIX U 3JI0POBBIX YCIOBUU TPY-
na. [lpu ux OMaronpuATHBIX COYETAHUSIX C YUETOM XapakTepa M TSHXKECTH BBITIOJ-
HsieMOM PabOThI YETOBEK HAXOJIUTCS B KOM(POPTHBIX YCIOBUSIX U MOXKET BBICOKO-
MPOU3BOJIUTEIIBHO TPYIUTHCS HA MPEAIPUATHH.
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Bud u xapokmepucmuka onacHozo U Gpeduozo
npou3zbodcmbentozo pakmopa

NcmaHuK, npuHUHa
boadedcmbus

Bud u nocnedcmbus Bozdedcmbus
Ha odcayxubaowud
NepCoHan

Mepanpusmus no CHUXeHu uau npedynpexdenu,
boadedcmbus,cpedcmba 3owumsl

PUINHECKNE

NBuxywuecs mawuHsl

Hecodnodexue mexonozuu Bedewus padoms,
HecoznacobanHocmes deucmBuu onepamapob
00HoBpemenro padomawwux azpezamab, onpokudsibaHue

Tpabmupabanue 6 peaynsmame cmonkHoBeHus,
Hae3d, onpakudsibarue

Cobnpdexue mexHonozuu bedeHus padom, KOHMPOAb CO CMOPOHLI
pykobodumens padom

Nbuxywue u Bpawapwuecs Yacmu paccadonocadoqHou
MAWUHbI

[pubod (BIIM),npukameibawwud kamok,onopHo-npubodHoe
Koneco,

Tpabmupobarue npu Haesde, nope3s;
npudabnubarus, ywudsl

Aenonb3o0Baque sauumbix ozpaxdequd u koxyxob, codipdeHue
mpedobaruy de3onacHocmu

3azasobanHocms padoyed 3omsl (CO)

HeucnpabHucmu monauBHoU cucmemMsl U cucmeMsl
bBrinycka ompadomabwux 2a306, HapyweHue pezynupobok

lonobokpyxexue, ydywee, ompabaeHue,
3adonebaHue opzaHob deixaHus

Wcnons3obarue U3, koHmpons u noddepxarue monaub3Hou u cucmemsl
bBuinycka ompadomabuwux zasob 6 ucnpabHom cocmosHuu

[ToBeiwerHsil ypobers wyma Ha padoyem Mecme
(Bonee 86 dbA)

Padoma dbuzamens mpakmopa, HAPYWeEHUE WYMoU30AFLUU
KaBUHs!

(Huxenue ocmpamel CAYXa, HODYWEHUE
(PUHKUUOHO/bHO20 COCMOSHUS CepOBYHO~
cocygucmou CUcmeMs! U HepBHod cucmems!

enons3obanue (U3 (Haywruky, Supyww), noddepxaHue b
ucnpabrom cocmosHUY YnAoMHUMENeU, WyYMOU30AUPYBLIEZ0 NOKPLIMUS KAOUHs!

TMoBbiwennsid ypobers Budpayuu (Sonee 8066)

Padoma dbuzamens, HeucnpabHas cucmema
amopmu3auuu cudenbs, dBuxeHue no azpogoHy

Pacmpodcmbo Hepbrol u cepdeyro-
cocyducmou cucmemsl, budpodone3Hs

Hanuyue u noddepxaxue B ucnpabrom cocmosHuy cucmemsl
amopmu3ayuu cudenss, dbuzamens u xodobou cucmemsi,
npabunerell Beidop HanpabneHus dbuxeHus azpezama

OnacHocme nopaxexHus 3/1eKmpu4YeckuM mokoM

[lpu adpeibe npaboda /13/1 u nadexue ezo Ha azpezam

Inekmpuyeckuu ydap, cMepme/bHyIL ucxod

Kormpore 3a cocmosHuem y4acmka padoms,, cod/wderue
paccmosHus om Haubeicwed mo4ku azpezama do /131

[lodeHus

HeydodHoe padoyee mecmo onepamopa

[lepenomsl, Ywudsl, 2eMOMOMb,, PACMAXEHUS,
ccaduHsl

3amena cudenbs. McnpabHoe cocmosiHue naowadk,

Sawemnerue bepxHux koHedHocmeu

axbame, npubodHeie yenu, wecmepeHku

[ope3s,nepe/nams,nomeps KoHe4Hacmeu

Nlepxame b ucnpabHocmu 3awumHsle 02paxdeHus, Kapmeps.

XUMNSECKNE

Tonnubo u cMasoyHsie Mamepuansl (conudos,
macon, numon)

lepmemuyHocms monnubHozo  odopydobarus,
ucnosb3abarue (N3

A/Y/IE,UZLI’-IE[KLIE peakyuy, oxozu

Hecodnwderue npabun nU4HOU zu2ueHs!

[ICMXOPUINO/I0MHECKME

HepbHo-ncuxudeckue nepezpy3sku

MoHomGHHas padoma, 3MOUUOHA bHbIE
nepezpysku

PasdpaxumensHocme, 20/106Hbsle oAU,
CHUXEHUe padomocnocodHocmu

Pu3uHeCKUE NEPeZpY3KU
- cmamuyeckue

- JuHamuyeckue

— dnumensHas BeiHyxdenHas nosa (cuds)
- npu pemoxme u adcAyxubanuu y3nob

Yemanocme, 3ad0nebarus onopHo-gBuzamensHozo
annapama, Bapuko3sl u m.d

Codnpderue pexuma mpyda u omdsixa, o0edexHsit nepepsib (1 4ac),
10 MuHymHsle nepepsibsl
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VYyeOHOE U3ganue

[MTPOU3BOACTBEHHA BE3OITACHOCTD.
KYPCOBOE ITPOEKTPOBAHUE

Y4yeOHO-MeTOTNUECKOE TTOCOOUE

CocraBuTenu:

Anapym Buramuii ['puropsesuy,
MoJom Tamapa BrnagumuposHa,
TrkaueBa Jlrogmuna TumodeerHa u ap.

OTBETCTBEHHBIH 3a BBIYCK B. I. Anopyu
Koppekrop 7. B. Kapxoykas
Komnerorepnas Bepctka E. A. Xmenvnuyrxou, 1. B. Kapxoyxkoti

[oxmucano B medatsb 29.03.2018. dopmat 60x84'/s.
bymara odcernast. Puzorpadust.
VYen. ned. . 19,53, Yu.-uzna. 1. 7,63. Tupax 55 3k3. 3akas 26.

Wznarens n nonurpadguyeckoe HCIOTHEHHUE:
VYupexxaenue o0pa3oBaHus
«benopycckuil rocy1apCTBEHHBIN arpapHblil TEXHUYECKUNA YHUBEPCUTET.
CBHIETENBCTBO O TOCYAAPCTBEHHON PErMCTpaliy U3AaTens, U3rOTOBUTENS,
pacpoCTpaHUTENs TEYATHBIX U3JaHUH
Ne 1/359 ot 09.06.2014.
Ne 2/151 ot 11.06.2014.
[Ip-t HezaBucumoctu, 99-2, 220023, MuHck.





