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I. ITACIIOPT

Ha3nauenue:

@®OC mnpenHa3Ha4eH s KOHTPOJS M OLIEHKH pE3YJIbTATOB OCBOCHMSI

Oxpana tpyaa no npodeccun 23.01.07 MamuHuCcT KpaHa (KPaHOBIIUK).

y4eOHON JTUCIUTLITAHBI

Kommiiekt @OC paspabotan Ha ocHoBe DenepanbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEeIbLHOTIO
CTaHjapTa cpeaHero mnpodeccuoHaabHOTO oOpa3zoBanus 1o npodeccuu 190629.07 MamMHHCT KpaHa

(KpaHOBHIUK) ITPOTPaMMBbI Y4eOHOU nuctuIuiuabl Oxpana mpyoa.

B pesynprare arrectanmuu 1o yuyeOHOW AMCUUIUIMHE OCYIIECTBIISIETCS KOMIUIEKCHAas MpOBEpKa

CIEAYIOUIUX 3HAHUN U YMEHUN:

Tabmmuma 1

3HaHUs, YMEHUs

Tun 3amanusa

31. 3naTh nNpaBoBbIE U HOPMATHUBHbIE OCHOBBI Teopetnueckue

OXpaHbl TPy/la B OPraHU3aLUU BOIIPOCHI

32. 3HaTbBO3/ICHCTBUEHETATUBHBIX (DaKTOPOB Teopetnueckue

Ha YeJoBeKa BOIPOCHI

¥Y1. YMeTh IpUMEHATh METO/IBI U CPEJICTBA 3AIUTHI OT Teopetnueckue

OMACHOCTEHN TEXHUUECKUX CUCTEM M TEXHOJIIOTUYECKUX BOIIPOCHI

IIPOLIECCOB

¥2. YMeth obecrieunBaTh O€30MacHbIE YCIOBUS Teopernueckue

Tpyza B IpoeCCHOHANBHOM e TEIIbHOCTH BOIIPOCHI

¥Y3. ¥YMeTh aHaTN3UPOBATH TPABMOOE30IACHBIC U Teopernueckue

BpeaHbIe (PAKTOPHI B TPOPECCHOHATEHON ACATEIbHOCTH BOIPOCHI

¥Y4.YMeTh UCIIONh30BaTh YKOOMO3ANTUTHYIO TEXHUKY Teopernueckue
BOIIPOCHI

[IpomexyTrounasi arrectanus B popme 3adeTa.



[Tepevenp mpakTHUECKUX padoT:
Tema 1.1.
OcHoBHbIE TPEOOBAHUA OXPAHBI TPYAA U NPOMbINLJIEHHO! 0€3011aCHOCTH
1. IIpaktuyeckue pabOThI
CocraBnenue Tabmuibl «Pa3BUTHE OMACHBIX CUTYAIIHID) MO CTAIUSIM.
Brruncrienne KpuTepuil OLIeHKH TpaBMaTU3Ma Ha MPEANPUSATHH U B CTPOUTEILCTBE.
Tema 1.2.
OpraHu3anus oXpaHbl TPyJa HAa NPeANPUATHH U B CTPOUTEIbCTBE
2. Ilpaktnueckas pabota Ne I
CocTtaBneHne cXeMbl B3aUMHOT'O PACIIOJIOKEHHUS 30HbI IEHCTBHS OMIACHOCTHU M 30HBI IPEOBIBAaHHS
pabortatoriero.
Tema 2.1.
IIpousBoacTBeHHas cpela U YCJIOBHS Tpyda
3. Ilpaktuyeckas pabora Ne 1
Omnpenenenre mapaMeTpoB MPOMBIIIIJICHHOTO BEHTHIMPOBAHUS TIOMEILICHHH.
4. Ilpaxktuueckas pabota Ne 2
Omnpenenenne 3anbUIEHHOCTH BO3yXa MMPOU3BOJICTBEHHBIX TIOMEIICHUN
5. Tlpakrtuueckas padora Ne 3
Omnpenenenne mapaMeTpoB MUKPOKIMMATA MPOU3BOJICTBEHHBIX TIOMEIICHHI
Tema 3.1.
Iopsiiok 00yueHusi, HHCTPYKTHPOBAHHS M J0MyCcKa padouux K padoTaM Ha KpaHax
6. IlpakTtuyeckue paboOThI
PacuéT TopMO3HOTO ITyTH aBTOMOOMIIBHOTO KpaHa Ha CyXOM JIOPOYKHOM TTOKPBITHH U B 3IMHEE BpeMSI.
Pacuer rpy3ononsEMHOCTH aBTOKpaHa B 3aBUCUMOCTH OT BBIJIETA CTPEIIBI.
CocraBieHre CXeMbl CTOSIHKM aBTOKpaHa BOJIM3U KOTJIOBaHA M TPAHIIEH.
CocraBieHne CXeMbl CTOSIHKH aBTOKpaHa BOJIM3H JTUHUH 3JIEKTporepeay.



Tema 1.1.
OcHoBHbIE TPeOOBAHUA OXPAHBI TPYAA U MPOMbINLJIEHHO! 0€30M1aCHOCTH
IIpakTH4eckne padoThI
CocraBnenue Tabmuipl «Pa3BUTHE OMACHBIX CUTYAIHID MO CTAIUSIM.
Brruncnenmne kputepuii OleHKH TpaBMaTU3Ma Ha MPEANPHUSITHH U B CTPOUTENIBCTBE.
Tema 1.2.
Opranu3anus oXpaHsl TPY/Ia HA NPEINPUITHU U B CTPOUTEILCTBE
IIpakTnyeckas padora Ne 1
CocraBieHne CXeMbl B3AUMHOTO PACIIONIOKEHUS 30HBI JICHCTBUS OMACHOCTHU U 30HBI PEOBIBAHUS
paboraroriero
Tema 2.1.
IIpou3BoacTBeHHAs Cpea U YCJI0BUS TPyAa
IIpakTnyeckas padora Ne 1
Tema: OmnpenenceHue napaMeTpoB MPOMBIIIIIEHHOTO BEHTHJIMPOBAHUS TIOMEIIICHUH.
[enp paboOTHI: paccUUTATh BBHITSDKHYIO CUCTEMY BEHTHUISAIIMH KHJIOTO JIOMA, TI0A00paTh BEHTHIISIITUOHHOE
000pyJI0BaHUE /ISl CUCTEMBI BEHTHIISIIUU
Hcxonubie nanHbie JU1s pacyera:
1. Ilnan noma.
2. UYwucno staxei.
XO/] PABOTBI
1. ompenenuth 00bEM MOMEIICHUS, B KOTOPOM HEOOXOAUMO OMPEIETUTh BO3yX000MEeH
Onpenenuts HEOOXOAUMBIN BO31yX00OMEH MPH ra30BbIICICHUSIX
Onpenenuts HEOOXOAUMBIN BO31YyXO0OMEH MPH BJIArOBBIICICHHIX
OrnpenenuTh HeOOXOAMMBIN BO3TyX000OMEH MPH TETUIOBBIACICHUSIX
Onpenenuts HEOOXOAUMBIN BO3IYyXO0OMEH M0 KPAaTHOCTH BEHTUJIMPYEMBIX MTOMEIIECHHI
W3 monmyueHHBIX TaHHBIX BBIOpaTh HAMOOJBIIIEE 3HAUCHNE BO3TyX000MEHa

Nk WD

paccuuTaTh CUCTEMY BO3YXOBOIOB
8. TlopoOpaTh BEHTHIALMOHHOE 000PYIOBaHUE

Metoanueckue ykazaHus

KonnuecTBO BEHTWISIIMOHHOTO BO3/yXa OINpeeNsieTcst Ul KaX/10ro MOMEIEeH!s] Ha OCHOBaHUU
BBIJICTISIIOLINXCS B TIOMEIIEHUN BPEIHOCTEN MIIU 334a€TC HA OCHOBAaHUU MCCIIEAOBAaHUM.

Ecnu xapakTep U KOIUYECTBO BpeTHOCTEH HE MOIAIOTCS yUeTy, BeHTWIIALIMOHHBIN BO31yX000MEH
OIIPEAETIAIOT M0 KPAaTHOCTSIM .
Heo6xonumblii BO3IyX000MEH OINPEeIsioT MO CASAYIOIUM (popMyIam:

L= (bg_bH)
D
[Ipu BraroBelIe/IEHUSX : L= [[d —d H] X 7]

e XY(ty—t,,)

IIpu TeruIoBBIAEIEHUAX: =
Ilo xpaTHOCTH: L=Vxn

[Ipu razoBslIEeneHUSAX :

rae L — HeoOxomuMblii BO3Myx000MeH, M/4

G — ra3oBbIIC/ICHUE B IOMEIICHUU, J1/9

b, — IIPEAETBHO JOMYCTUMOE COAEPIKAHUE Ta3a B YAAIIEMOM BO3IYyXE, J1/M°
b, comeprkanue ra3a B IPUTOYHOM BO3IyXE, 1I/M’

D — BiaroBbliecHUE B TIOMEIICHHE, I/



ds u d, —BarocoxepkaHue yaaasieMoro M MPUTOYHOTO BO3AyXa, I/KT
Y — IJIOTHOCTb BO3/yXa , KI/M’
Q — BBIIENIEHNE B IOMEIEHUH BHOTO TEIIa, KKajl/4
C — TemIoeMKoCTh Bo3tyxa, paBHas 0,24 kkan/krx’C
ty ¥ t, — TeMIeparypa yaasieMoro u IpuTOYHOTo Bo3ayxa, 'C
V — 00beM HOMeElIeH s, M
n - KpaTHOCTb BO3AyX00OMeHa
[Tpu BBIIEIEHNH B TOMEIIEHUN HECKOJIBKUX BUIOB MHEPTHBIX T'a30B HEOOXOIUMBIH BO31yX000MeH
OTIPENIeIISAIOT IS KaXKA0TO0 ra3a OTJeNIbHO U MPUHUMAIOT OoJiblliee 3HaueHue. [Ipy BblAeIeHUN HECKOIBKUX
TOKCHYHBIX TA30B, TAPOB PACTBOPHUTENEH, pa3pakatoliX Ia30B IPUHIUMAIOT CYMMY BEeHTUIISALIMOHHBIX
BO3/lyXOOOMEHOB, ONPEAETICHHBIX JJIS KaKA0I0 ra3a OTIeNIbHO.
Jjis noMereHuid, Tae KOJMMYeCTBO OAHOBPEMEHHO MPEObIBAIONINX JIIOJICH U3BECTHO,
BEHTWISLIMOHHBIN BO3yX000MEH OIPEENSIOT 10 HOpME M0/1au BO3ayXa Ha 1 uer.
Jljis crcteM ecTeCTBEHHOM BEHTHIIALMU HEOOX0AMMO cOaIaHCUPOBATh CONPOTUBIIEHUE CHCTEMBI C
pacroyaraéMbIM IT'PaBUTALIMOHHBIM JJABIICHHEM.
OmnpeeneHre NOTePh IABICHUS B CHCTEME BEHTHISIIHH.
ComnpoTHBIIEHHE CUCTEMBI BO3AYXOBOJIOB 110 CTAaHAAPTHOMY BO3IYXY:
AP =X (RI+Z) ,xrc/em?® (ITa)
rie R — norepu naBnenus Ha 1 M BO3/1yX0BO/Ia, IPMHUMAETCS COTTIACHO TaOuIl ipuiiokenust, kre/cm? (ITa)
7 —Ti0TepH JaBlIeHUs] Ha MEeCTHbIe conpoTuBiieHus, (I1a)
V' xp
Z=3(x 2
rne {— ko3(PUIHEHT MECTHBIX COMTPOTUBICHUN Ha KaXK/IOM y4acTKe
V — nelicTBUTENIBHAS CKOPOCTh BO3/yXa B BO3yXOBOJIE, M/C
p — IUIOTHOCTb BO3/yXa, KI/M" .
JlelicTBUTENEHAST CKOPOCTH BO3/AyXa OINpeAeseTcs no Gpopmyre
L
v=3600XF \/c

rie L — pacxon Bo3yxa Ha y4acTKe, M /4.
F — Iinomans cevyeHus BO3AyX0BOIa, M”.
[onbop 060pynOBaHNS CHCTEM BEHTHIISIINH.

Jiis mogbopa 000pyA0BaHMST CUCTEMbI BEHTHJISIMH HEOOXOIUMO 3HATh MOJHBIE IIOTEPH CUCTEMBI
BEHTHJISIIIHN.

[IpenBapuTEIBHO YTOYHSEM PAcXo]] BO3/ayxa U TpeOyeMoe JaBlCHHUE.

KosnruecTBO BO3ayXa, MPOXOAAIIETO Yepe3 CHCTEMY BEHTUIISIIMN WIIH BEHTUIIATOP, ONPEACIISIOT M0
hopmyne

273+t

L=L5x273+t6

rzie L, — Kom4ecTBO HEOOXOMMMOTO BEHTUIISIIIHOHHOTO BO3/yXa, M/ 4
t, — Temreparypa Bo3ayxa B paboueii 30He nmomenienus, °C
t — TemIieparypa Bo3/1yXa NpOXOIAIIEro uepe3 BEeHTHIsATop, "C
3areM NpOU3BOAUM IIEPECUET MOJIHBIX IOTEPh JABICHHS Ha CTAHAAPTHBIE YCIOBHSL.

(273+1) 760
P,=APx 273 b

rae AP — notepu naBneHusi B cucteMe BeHTHsIuu, [1a.
t — crangapTHas TeMIeparypa Bo3ayxa B nomemenun, °C.



b — GapomeTpuueckoe faBieHHUE, MM PT CT.

I[anee HGO6XO,I[I/IMO BOCITIOJIb30BATbhCA HOMOFpaMMOﬁ Ne

TMIOJIHBIE MTOTEPH JIaBJICHUSI TO00paTh BEHTUIIATOP (MapKy M UCIOJIHEHHE), a TAK)KE BCE €T0

XapaKTCPpUCTUKH.
Brrancnenue MOIIHOCTH 3JICKTPOABUT'ATCIIA

LXAP

N:

3600><102O><778><77n><77pn

rae AP — notepu naBneHust
Ns — KOO GHUIHUEHT MOJIE3HOTO ACHCTBUS BEHTHIIATOPA
Npu — KO3 HUIMEHT NOIE3HOr0 IeHCTBUSA Nepeaadn, IPUHUMAEMBbIH /IS IJIOCKUX pEMHEN PaBHBIM
0,85-0,90, nig ximHoBBIX 0,90-0,95
Nu — KO3 UIMEHT NOAIMITHUKOB, IPUHUMAaeMblid paBHbIM 0,95-0,98

, KBT

YcraHOBOYHAs MOIHOCTB JJIEKTpoJBHUrareseid Ny ¢ yueToM 3amnaca

N, = KxN

rne K — xoadduimeHT 3amaca MOITHOCTH Ha ITyCKOBOH MOMEHT

Tabnuua 9.Kosddumment 3anaca MOIHOCTH

MomHOCTE Ha Baimy snektpojasurarestst, KBt | Tun BeHTHIsATOpA
1eHTpobOexkHbie | OceBble
10 0,5 1,5 1,2
0,51-1,0 1,3 1,15
0,01-2,0 1,2 1,10
2,01-5,0 1,15 1,05
bonee 5,0 1,10 1,05

OxoHYATEIIHFHO YCTAaHOBOYHYIO MOITHOCTD JICKTPOABHUIATEIA IPUHUMAIOT IO KaTajoram,

OMmmKaiITyro OOJBITYIO 110 CPABHEHUIO C ITOJICYMTAHHON MOIIIHOCTHIO CO BCEMU 3aracamu.

Pacuer cuctem BEHTWISIMH POU3BOIUTCS B TAOIUYHOU popme

IPUIIOKCHUS, 3Had pacxod BO3AyXa U

Tabmuua 10
Pacuer cuctembl BeHTHIISIIIMU
Ne Pacxon | Pasmep D« Jmmnaa | CxopocTh R,ITa | Rx1, 2 h,, [Ta | Z= RxI+ | mpum
yuacTka | Bo3ayxa | CedeHus Bozayxa ™ Ila {xh, | Z eJaH
Ha KaHana Vyact | B kaHane,V Ila Ila ne
Y4YacTKe, Ka, M M/c
1 300 150*150 | 75 3 3.8 2,84 | 8,52 2,96 8,68 25,7 34,2
KPUTEPUU OLIEHKU ITPAKTUYECKOM PABOTHI:
Nen/m | OniennBaemblie DopMmbI U ['paHMYHBIE KPUTEPUU OLIEHKU
YMEHUS METOIbI OLICHKU OTJIIMYHO HEYOOBJICTBOPUTEC
JIBHO
1 2 3 4 5
1 OTtHolIeHHE K Habmonenue Pabora BeImonHEeHA B JlemoHCTpUpYET
pabote PYKOBOIUTEINS, | CPOK, CTYIEHT CyMel MIOJIHOE
IPOCMOTP paccuuTaTh BpeMs, Oe3paznuyne K
MaTepuasoB HEO0XOMMOE IS BBINOJIHAEMOMN

IIOJITOTOBKU paboThI,

pabote. Tpebyer




YETKO IOHUMAET 1IeJIb | TOCTOSIHHOTO
3aJlaHus BHUMaHUA,
pabora He
BBINOJIHEHA B
CPOK
2 Hcnons3zoBanue IIpocmotp be3 nononnurensHeix | He ciocoOen
MOJy4EHHBIX paHee | MaTepHaJOB NOSACHEHUH (yKa3aHUil) | UCIIOIb30BAThH
3HAHUW U YMEHUU HCTIOJIB3YET 3HAHUSA U | 3HAHUS U3
U1 peLIeHus YMEHHUS, IOJyYEHHbIE | CMEXHBIX
KOHKPETHBIX 33139 NpY U3y9CHUU TVCTIATUTAH
JUCLUTUINH:
«UHXXEHEepHas
rpadukay,
«MaTeMaTHKa»,
«uH(pOopMaTUKay U Jp.
3 Odopmrnenue IIpocmotp Marepuaibl TUTYIBHBIN TUCT
padoThI MaTepuajoB 0 opMIIEHBI Y TIOSICHUTEJIbHAS
aKKypaTHO, XOpolast 3ammcKa
rpaduka, coOmosieHsl | 0ohopMIIEHBI
tpedoBanus ['OCTor HEOPEKHO, HE
COOJIIOIEHBI
TpeOOBaHMS
I'OCTos
4 Ymenue orBeuats Ha | CobecenoBanue | I'pamoTHO oTBeuaer Ha | [TokasbiBaer
BOIPOCHI, [IOCTABJICHHBIE HE3HaHUe
H0JIb30BaThCS BONPOCHI, UCTIOb3YS MaTepuasa mpu
npodeccruoHanbHOMN npodeccroHalbHYIO OTBETE Ha
u o01Iel JeKCUKON nekcuky. Moxer BOIIPOCHI,
MpH caave (3aIuTe) 000CHOBATH CBOIO HU3KUN
TOYKY 3pEHUs IO UHTEIJICKT,
npobieme y3KUH Kpyrosop,
OTpAaHUYECHHBIN
CJIOBapHBIH 3amac

IIpakTuyeckass padora Ne 2

Onpenenenue 3anblIEHHOCTH BO3/1yXa MPOU3BOICTBEHHBIX MOMeIeHMii

Lenv pabomwi

OCBOUTH MPAKTUYECKUE HABBIKH 110 ONPEACICHUIO 3aMbIIIEHHOCTH BO3/IyXa MPOU3BOICTBEHHBIX
nomerieHuit (cm. npunoxenue 1 mo 'OCT 12.1.005-76).

OmnpenenuTts KOMMIECTBEHHOE COJICP)KaHUE TTBUTH B BO3YXE U JIaTh THTHEHUYECKYIO OIICHKY
3anpUIEHHOCTH UCKYCCTBEHHOM 3albUIEHHON Cpelibl, M0100paTh HE0OXOAUMYIO0 MapKy PECIIUPaTOPOB U
yKa3aTh MEPOTIPHSITHS TIO0 UCKITFOYCHHUIO MBIIIE00Pa30BaHUS TEXHOJIOTHIECKHX TTPOIIECCOB.

Cooeporcanue pabomoi
1. W3yuuTtsb neiicTBHE MBUIM HA OPraHKW3M YeJIOBeKa KaK BPEJHOTO MPOM3BOJICTBEHHOTO (haKTOpa.
2. WMByuuTh yCTpOMCTBO 1aOOPATOPHON YCTAHOBKH.
3. O3HaKOMHUTbBCS C METOJUKOM ONpeAeIeHUs 3albUIEHHOCTH BO3/lyXa BECOBBIM CIIOCOOOM.



4. OmnpenenuTtb BECOBYIO KOHIIEHTPAIUIO MBUTH, JIaTh OIICHKY 3albIJIEHHOCTH TIO OTIPEICIICHUIO

nonyctuMoi KoHleHTparuu cornacHo ['OCT 12.1.005-76 [2].
5. VYkazarb MEpONPUSITHS MO UCKIIFOUEHHUIO MBI HA KOHKPETHOM TEXHOJIOTHYECKOM IMPOIIecce U

nmoo0parh HEOOXOUMYIO MapKy PECITUPATOPa U3 UMEIOIIUXCS B TAOOPATOPUU Ha CTEHE WU 110
CIPABOYHBIM JIaHHBIM.
Memoowi onpedenenus 3anvbiiéHHOCMU 8030YXA HA pabodem mecme

Jnst onpenenienus 3anplIEHHOCTH BO3/lyXa Ha pabdoueM MECTE CYIECTBYET He-CKOJIBbKO METOJIOB!
BECOBOI, CUCTHBIM.

B BecoBoM MeTo/Ie HCTIONB3YeTCsl MPUHLUI IpUBeca GPUIbTpa MpU MPOITyCcKa-HUU Yepe3 HETO
ompeneIEHHOT0 00bEMa UCCIEAYEMOTO BO3AyXA.

CYETHBIM METO/IOM OMPEIEIIAIOT YUCIIO MBUTMHOK, HAXOISIIINXCS B €AUHUIE 00bEMa BO31yXa,
MOJICUUTHIBASI C MOMOIIBI0 MUKPOCKOMA MBUIMHKH, OCAX/IEHHBIE HA IPEIMETHOE CTEKIIO, IIPU ITOM
BBIICTISIOT GOpPMY U pa3Mephl MBUTMHOK
Onucanue n1abopamopHoll ycmano8Ku 071 OnpeoeieHus 3anblieHHOCMU 8030VXa

JlaGopaTtopHas ycraHoBka (cM. puc. 5.1., 5.2.) cCOCTOUT U3 TBLUIEBON KaMephbl — | ¥ MPHUMBIKAIOIIIETO
K HeMy npuOopHoro orceka — 2. [IbleBast kamepa CIIy>KUT eMKOCTBIO JIJIsl MMUTAllMU TPOU3BOACTBEHHOTO
MOMEILIEHHUSI C 3alblJICHHBIM BO3AyxoM. Ha nepenHel OTKpbhIBatOIIEICsl CTEHKE KaMepbl — 3 HaXOIUTCS
Oynkep no3arop — 4. [Ipu moBopoTe pydku go3aropa — 5 10 4aCOBOU CTpEIKE Ha OAUH HIETYOK B KaMepy
BBOAUTCS nopuus nbLIK. [1bUIb B KaMepe pa3zBeBaeTcsi BEHTWIIATOpOoM — 6. Ha npaBoil ctopoHe kamepsl
yCTaHOBJEH (poHaph — 7, UCITYCKAIOILIUI CBETOBOM JIy4 BAOJb MMPO3PAaYHOTO OKHA — §, uepe3 KOTopoe
MOKHO BU3YaJIbHO ONPEAEIUTh HAIMYKE NTbUIA B KAMEpE.

Ha nepenneii creHke KaMepbl IMEETCS OTBEPCTUE TS B3ATUS MPOOBI Bo3ayxa — 9. B mpubopHoM
oTceke — 2 HaxoauTcs acriupatop — 10 tuma 822 i B3ATUS TPOOBI BO3/1yXa, CUCTEMA HIICKTPOYIIPABIICHUS,
JIEKTpOaInaparypa, ABUraTejb BEHTHIATOpPA.

Jist B3aTHS TPOOBI BO3/IyXa M OIpEeSICHHs] KOHLIEHTPAIIUH 3albJICHHOCTH BECOBBIM CIIOCOOOM
CITy’KUT naTpoH — 11 ¢ GymaxkubM GuiabTpom — 12. B HepaboueM NONI0KeHUH OH yCTaHABIIMBACTCS B
BEpXHEW 4acTH MPHUOOPHOTO OTCEKa, IMIPH B3SITUU MPOOBI — B OTBEpCTHE Kamepsl — 9. Acrupatop — 10
COCTOUT M3 YETHIPEX POTOMETPOB — 13, mpeacTaBistomniie co00i CTEKISHHBINA TPYOKH C MOTIaBKaMH,
CITy’Kalue JIIsl ONpeAeICHUsT CKOPOCTH MTPOXOXKICHHS BO3AyXa 0TOMpaeMoii mpoosl. Hax poromerpamu
YCTaHOBJIEHBI YETHIPE PYUYKH BEHTUJIEH — 14 pOTOMETPOB, C IOMOLIBIO0 KOTOPBIX IPOU3BOAUTCS
peryaupoBKa ckopocT otoopa mpo6. [lox poromMerpamu ycTaHOBJIEHBI YEThIpe HITyLiepa — 15 s
NIPHUCOEIMHEHUS PE3NHOBOTO IIJIaHTa ¢ marpoHoM — 1 1. Huke mryriepoB HaxomuTcst TymOiep — 16 s
001Iero BKJIIOUEHHs YCTAHOBKH B CETh, TyMOsep — 17 115l BKIIIOYEHUSI pOTOMETPOB, TyMOep — 18 st
BKJIIOUEHHS BEHTWIATOpOB. Hax TymOGrepamu HaxoasTes curHaibHble Jamnsl — 19, 20, 21
COOTBECTBYIOINY TyMOnepaM — 16, 17, 18, koTopeie mociie BKIIOYSHUS TyMOJiepa 3axurarorcs. Jls
OTKPBITHS MTBUICBOM KaMEPHI Ha €€ TIepeTHel CTeHKE — | UMeeTcs pydka-3aTBOp MEePEAHEH CTEHKH — 22.
Tlopsioox evinonnenus pabomoi

1. ITogroroButs OiaHk oT4éTa ¢ TaOIMUIEN 6.1.

2. B3Becuth GuibTp, Ha HEM MOCTABUTH MOPSAIKOBBIN HOMED U €r0 BEC, 3aIUCaTh B
COOTBETCTBYIONTYIO Tpady Tadbmuiie! 6.1.

3. Bxurounts TymOnep yctaHoBku 16, aciuparopa 17 u oqHUM U3 PETYASTOPOB pacxojia BO3ayxa
potametpa - 14 (cm. puc. 5.1.) ycTaHOBUTH, HEOOXOAUMYIO BapHUAHTOM 3aJIaHUsl, 00bEMHYIO CKOPOCTh €ro
IIPOXOXKACHUS U BKJIFOUMTD acIIuparop.

4. OTBUHTUTH KPBIIIKY MbLI€3a00PHOTO MaTPOHA AJIJIOHXkKA, BCTABUTH (PUIIBTP B MATPOH aJUIOHXKA U
IJIOTHO 3aKPENUTh €r0 KPBIIIKOM.

5. ANIOHX COETUHUTH PE3MHOBOM TPYOKOH C HACTPOCHHBIM POTAMETPOM aCIUpPaTOpa U BCTABUTH B
OKHO oTOOpa 1mpood - 9.

6. Bkirounts TymO61ep BeHTHIISITOpA - 21.



7. YOoenuBmch uepe3 cTexsio 10 B HaTM4YMK MBbUIBHOM Cpefibl BO3/1yXa B MBLIEBOM Kamepe,
BKJIIOUUTH TyMOJIep IPOTATMBaHUS BO3IyXa - 17, 3acekasi Mpu 3TOM 10 CEKYHIOMEPY BpeMsl.

8. [TogperynmupoBarh pydyKkoi BEHTUJISI poTaMeTpa 3aJaHHYI0 CKOPOCTh MPOXOXKICHUS BO3AYyXa,
oTo0path Mpoldy. OTCUET CKOPOCTH MPOXOXKAECHUS BO3yXa MPOU3BOJUTH MO BEPXHEMY MEHUCKY PTYTHOTO
IOIIJIaBKA HA ILKAJE.

Bpewmst or6opa npo0sl t Beraucisiercs no popmyre:

e 100 ’

c-w

rIe a— MaKCUMaJIbHO HEOOXOAMMBIH MpuBeEC MbUIK Ha QPUIBTPE paBHBIN 25 MT;

C — IPEIENBHO JOMYCTUMAs KOHIIEHTPALWS TIBLIA B BO3IYXE, MI/M;

W — CKOPOCTh OTOOPBI TIPOO BO3/yXa, JI/MHH.

9. Ilocne okoHYaHUs B3SATHSI IPOOBI, aCIUPATOPHBINA PUOOP BHIKIIOUAOT. DUIBTP ¢ 0TOOPAHHOM
Ipo0OO0H BBIHMMAIOT U3 MAaTPOHA U CKJIAJBIBAIOT I1OII0JIaM MbUIBIO BOBHYTPb U OISITh B3BEIINBAIOT. [Ipu
otbope npod Ha Kaxblil PUIBTP BEAYyT OTAEIbHYIO 3alKCh B Tabuuue 6.1.

10. PaccunTarh BECOBYIO KOHLIEHTPALIMIO IIBUIM N B BO3/LyX€ PAaCCUUTHIBAIOT 110 (opMyJIe:

g M= m,

VO

IJIc N — BECOBasi KOHIICHTPAIUS TIBLITH, MI/M;

b

m; — Macca GuIBTpa 10 0TOOpa MbLTH, MT;

m, — Macca QWIBTpa MMocyie 0TO00pa MBI, MT;

Vo — 00beM BO3/1yXa, TIPOTAHYTOIO Yepe3 GUILTP, M, IPUBEAECHHBIH K HOPMAIbHBIM YCIOBUSIM
(npu Temnepatype 0°C u GapomeTpuyeckoM AaBieHuu 760 MM.pT.CT.).

_V.-273-B
* " (273+T)-760

rne T — temneparypa Bo3ayxa Ha pabouem mecte, “C;

B — GapomeTpudeckoe aBieHUE, MM.pT.CT.;

V.- 00beM BO3yXa, MPOTAHYTOTO Yepe3 GUabTp npu Temneparype T u nasnenuun B, v,

voQt

1000

rne Q — oObemMHas CKOPOCTh MPOMYIIEHHOTO Yepe3 GuIbTp BO3AyXa, JI/MUH,

t — BpeMs Habopa nmpoObl, MUH.

11. 3anecTu naHHbIEe B TaOaMIly 1 ¥ onpenenuTh KOHIIEHTPALUIO BN B BO3/1yX€E, IPUBEAEHHYIO K
CTaHJAPTHBIM YCIIOBUSIM.

12. 3anonHuUTh TabNuUIly 2 U clienaTh 3akitoueHue. B 3axkiitoueHnn 3a1aThCsl KOHKPETHBIM
TEXHOJOIMYECKUM IMPOLIECCOM U3 CBOEH OymyIiei crenuaibHOCTH, U IPUHIMasi BO BHUMaHHE
HOJTY4YEHHYIO KOHLIEHTPALHIO MbUIH, YKa3aTh MEPONPHUATHS 10 UCKIIOUCHUIO MBLUTH. [IprMepbl BOZMOXKHBIX
MEpONPHUATHIA Ha POU3BOJICTBE NPHUBEACHHI B pa3zaeie 4.4. 3areM mogo0paTh HEOOXOUMYIO MAPKY
pecnuparopa 1o nNpuaoKeHUIo 4, CIIPaBOYHOM JTUTEpaType U U3 UMEIOLIUXCS B TJa00paToOpuH.

13. Ilocne BbINOJIHEHUS U3MEPEHNUN YCTAaHOBKY OTKJIIOYUTh OT CETH, aKKypaTHO pacCTaBUTh
n1abopaTtopHOe 000pY/IOBaHUE B UCXOHOE MOJIOKEHHUE.

Tabmmma 1
PesynbraThl onpeneneHus 3anbIEHHOTO BO3AyXa.
No
B, W Q
nu3Mepe
. P mm.pr. | t,C T,C ’ VoM | Vo, | my, Mr | my, Mr ’
HHI JI/MUH JI/MUH
CT
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Tabnuma 2
OrneHka 3anbUIEHHOCTH BO3IyXa.

HaumenoBanue dakTuueckas ITJK meumm mo T'OCT
Knacc onacnoctu 3 3
BEIIECTBA KoHLeHTpauus, Mr/m° | 12.1.005-76, mr/m

Bapuanmut 3a0anuii u ogpopmnenue omuema

BapuanThl 3aaHuii ycTaHaBIMBaeT Npenojasartenb. Bapuant 3aganus He0OX0IMMO yKa3aTh Ha
TUTYJABHOM JICTE oT4eTa (0Opa3zer opopMICHHS TUTYABHOTO JIUCTA CM. Ha CTOJIE MOJI CTEKIIOM).

OTuet cocTaBisieTcs Ha OTIENbHBIX JIMCTAX IIKOJIBHOM TeTpaau. B HeM TOKHO OBITH OMUCAHO:
1eNTb paboThI, copiep kanne paboThl, 3aMOTHEHHbIC Ta0uIIb! 1. u 2., pacueTHbIe (opMyIbI 6.1.-6.4. C
IIOACTaBJICHHBIMH q)aKTI/I‘-ICCKI/IMI/I I_II/I(I)pOBI:IMI/I JaHHBIMU, MCPOTIPHUATUSA 11O UCKIIFOYCHUIO IBIIN Ha
MIPOU3BOACTBC MPUMCHUTCIIBHO K KOHKPECTHOMY TCXHOJOTHUYCCKOMY ITPOLECCY, BI)I6paHHa$I MacCka

pecrniuparopa.
Tabmuna 3
BapuanTsel 3a1annit
HanmeHoBanue 1 2 3 4 5 g 7 8 9 1 1
MBUTH 0 1
Bo3ayx nponycTUTh CO CKOPOCTHIO JI/MUH
0,5 1,0 [1,5 |20 |0,5 1,0 | 1,5 2,0 |05 1,5 2,0
IlemeHT 7 6 5 4 1 9 8 7 7 6 q
0
Ilecox 7 6 5 4 1 9 8 7 7 6 q
0
Men 7 6 5 4 1 9 8 7 7 6 q
0
Caxa, 7 6 5 4 1 9 8 7 7 6 4
30114 0

Konmponvuvie sonpocwi

1. C kakoil 1enbI0 uccileqyeTcs 3alblIEHHOCTh BO3yXa B paboyell 30He MPOU3BOJICTBEHHBIX
MOMEIIICHUI?

2. latp onpezeneHue MbUIH U €€ KIaccu(UKaluio 1Mo pasMepam, COCTOSHUIO, TPOUCXOKACHHUIO,
(U3NIECKIM CBOWCTBAM.

3. OcHoBHbIE TTpo(eccuoHabHBIC 3a00I€BaHUS OT JIEHCTBUS TTHLIH.

4. Knaccugukaius nblId M0 B3pbIBOOIACHOCTH.

5. Yto Takoe npeneiabHo JOMYyCTUMbIE KOHIICHTPAIIMU BTN U UX HOPMUPOBaHUE?

6. [TepeuncnuTh METOMIBI UCCIIEIOBAHUN U CITOCOOBI aHAIM3a 3aMbUICHHOCTH BO3AYIITHOM CPEIBI.

7. Onucath yCTaHOBKY JJIsSi BECOBOTO aHAJIM3a 3albIJICHHOCTH BO3AYIIHOMN Cpefibl U U3JI0XKUTh
METOJMKY MPOBEICHHS aHATU3a.

8. OCHOBHBIE MEPOIIPUATHUS 110 CHUKEHHIO 3aMbUIEHHOCTH BO3/1yXa.

9. IlepeuncnuTh CpeAcTBa 3alUThI OT BO3JCHCTBUS MBUIM OPTraHOB JIBIXaHHUS.

IIpakTnueckasi padora Ne 3
OnpeneneHue napaMeTpoB MUKPOKJIMMATA NPOU3BOACTBEHHBIX MOMeLIeHHI
Tpebosanus no mexuuxke 6€30NACHOCMU NPU BLINOIHEHUU 1aDOPAMOPHOU pabomul

1.1. Ilepen BbIONMHEHHEM JT1a00PaTOPHON pabOTHI KK CTYACHT IMOJIy4yaeT HHCTPYKTAX 110 TEXHUKE
0€30MacCHOCTH U PacHMChIBAETCS B )KypHaJle y4eTa HHCTPYKTaXa.

1.2. PaboTa BbINONHSACTCSI OpUraioi, COCTOAIIECH HE MEHEE YeM U3 JIBYX YEJIOBEK B CTPOTOM COOTBETCTBHH
C METOAMYECKUMH YKa3aHUSIMH.
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1.3. IlpuctynaTh K BBIITOJIHEHUIO PAaOOTHI MOKHO TOJBKO MOCIIE N3YYCHHS OMMCAHUS U C pa3pelIeHUs
IperoiaBaTels.

1.4. CobmomaiiTe 0CTOPOKHOCTH TP paboTe ¢ TICUXpoMeTpamMu. B TepMoMeTpax acmupaiiiOHHOTO
MICUXPOMETpPA HaXOAUTCS PTYTh, SABISIOMIASCS YPE3BHIYANHO OMACHBIM BPEAHBIM BEIIECTBOM.
Cooeporcanue pabomoi

1. Jlo Hayana nabopaToOpHBIX 3aHATUH 03HAKOMBTECH C BOMPOCAMH BIHUSHUS METEOYCIOBHH Ha
OpTraHM3M YeJIOBEeKa, OLIEHKH MMapaMeTpOB METEOYCIOBUN U CIIOCOOaMU WX HOPMaJU3alluu 0

JIEKITMOHHOMY KYpCYy | TUTepaType.
N3yuute conepkaHne METOANYECKUX YKAa3aHUM.

O3HaKOMBTECH C HCTIOJIb3YeMBbIMU MTPHOOPAMU U METOMKOM MTPOBEICHUS H3MEPEHUH.
BrinonanTe HEOOX0MMBIE HCCIIEIOBAHUS M pacueThl coryiacHo m.10.

5. Odopmure otyet o padore cormacHo m.11.

il

H3zmepenue memnepamypol 6030yxa

B npoun3BoJCTBEHHBIX TOMEUICHUSX, KaK IPAaBUIIO0, HAOIIOAAETCS HEPAaBHOMEPHOE pacTpeieieHnue
teria. YacTo u3MepeHus TeMreparypsl Bo3/lyxa POU3BOICTBEHHBIX IIOMEIIEHUH COueTaroTCs ¢
OTIpeJIeNICHIEM €ro BIaXKHOCTU. B 3TOM cityyae 3aMepsl TEMIIEpaTyphbl IIPOU3BOIAT IO CYXOMY TEPMOMETPY
NICUXPOMETpA.

[Tpu HEOOXOMMMOCTH YCTaHOBIICHUS KOJICOAHUH TeMIepaTyphl B TeUeHHE paboyero JHs, CYTOK,
HEJIeN!, TPUMEHSIOT CaMOIUINIIIe PHOOpPHI - TepMorpadsl, Hanpumep, Tepmorpad M-16AC,
nMeroluiics Ha naboparopHoM ctodne. [IpuHumn neiicTBust npubopa OCHOBaH Ha CBOMCTBE
OMMETAITMYECKON TNTACTUHKU U3MEHSTh PauyC U3rnda ¢ I3MEHEHUEM TeMIIepaTyphl OKPY>KaIOIIEero
Bo3ayxa. Jlepopmanust IaCTUHKY C IIOMOIIBIO EPEJATOYHOTO MEXaHu3Ma Ipeodpasyercs B nepe-
MEIIEHNE CTPEIKU C TIEpOM 110 OyMa)kKHOM AMarpaMMHOM JIEHTE, 3aKpeIIEHHON Ha OapabaHe, BHyTpU
KOTOPOTO MMEETCSI YaCOBOM MEXaHM3M.

Onpeoenenue 61axCHOCMU 8030yXa

Jl XapaKTepUCTUKHU BJIArOCOAEPKAaHUS BO3AYIIHOM cpelibl HarnboJiee MUPOKO HCIOIb3YeTCs]
OTHOCHUTEIIbHAS BIIAYKHOCTH BO3/IyXa () - OTHOIIEHUE a0COMIOTHON BIAXXHOCTH P, K MAaKCUMAaJIbHOH p,, BBI-
pakeHHOE B MPOLICHTAX.

AGCONMIOTHAS BIaKHOCTH MOKA3bIBAET KOMMYECTBO BOISHBIX APOB B 00BEME BO3AyXa, I/M°, TIpU
JAHHBIX YCIIOBUSX (TeMIlepaType, NaBJICHUN) U MOXKET XapaKTepU30BaThCS MapIHaIbHBIM JIaBICHUEM
(YnpyrocTeio) BOJISIHBIX IIapoB B Bo3ayXe, 11a.

MaxkcuManbHasi BIaXHOCTb, XapaKTepU3YIOLIasics MapLUaJIbHbIM JaBICHUEM HACHIILEHHBIX
BOJISTHBIX MTAPOB, MTOKA3BIBAET KOJMUYECTBO BOJSHBIX MAPOB, KOTOPOE MOXKET COACPKATHCS B 00bEME BO3IyXa
IIPU TEX K€ YCIOBUAX O3 BbINAJCHUs B BUJE POCHI U TyMaHa.

Jnst m3MepeHust BIaKHOCTH BO3AyXa B pab0Te HCTOIB3YIOT ICUXpoMeTphl (ABrycta u AccMmana),
TMUTPOMETPBI B TUrporpad.

[TpuHIMN neiicTBUSA ICUXPOMETPAa OCHOBAH HA Pa3HOCTH MOKA3aHUN ABYX OJJMHAKOBBIX PSJIOM
PAcCIIONOKEHHBIX TEPMOMETPOB, PE3€PBYap OJHOTO U3 KOTOPHIX MOKPHIT YBIAKHEHHOM TKaHbIO (Mapieid,
6arrcroM). MicnapeHue Bo/ibl ¢ MOBEPXHOCTH pe3epByapa TEPMOMETPA CONPOBOKAAETCS MOITIOIEHUEM
TeIIa, I03TOMY CMOYEHHBIH TepMOMETp OyAeT MOKa3bIBaTh 00Jiee HU3KYIO TEMIIEPATYPY, YEM CYXOM.
Pa3zHocTh Moka3aHui, 3aBUCSIIAs OT UHTEHCUBHOCTH UCTIApeHHUs, Oy/ieT TeM OOoJIbllle, YeM MEHbIIIe
OTHOCHUTEIIbHAS BIQXKHOCTH U OOJIbIIIE CKOPOCTH JIBUKEHUS BO3/1yXa, U HA0O0POT.

Jliist onpeneneHust YUCACHHbBIX 3HAaUCHUH BETMYHMH, XapaKTepPU3YIOLINX BIaXXHOCTb BO3yXa U
JPYTHX Ta30BBIX CMECEH 0 TEMIIEpaTypaM CyXOro ¥ CMOUYEHHOTO TEPMOMETPOB, IPHUMEHSIOTCS
NICUXpOMETpHUECKUe TabuuIpl [5].

I'urpomerpsl MB-1 u M-68 nipeaHasHaueHs! Ui U3MEPEHHSI OTHOCUTEIBHON BIQXKHOCTH BO3/lyXa B
nuamna3one ot 30 1o 100% c norpemHocTbio 10% u SBISIOTCS NPSMOIOKA3bIBAIOIIMMU MPUOOpaMu (IIKana
nporpaayupoBasa B ¢ %). [IpuHuumn neiicTBrsi OCHOBaH Ha CBOMCTBE 00€3)KHPEHHOIO YETIOBEUECKOTO

BOJIOCA U3MCHSATH CBOKO MJIMHY B 3aBUCUMOCTHU OT U3MCHCHUA OTHOCHUTEIbHOM BIAXKHOCTHU BO3ayXxa.
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Jist perucTpanyy HeMpephIBHBIX M3MEHEHUH OTHOCUTEIBHOH BIQYKHOCTH B TEUCHHE JITUTEITHHOTO
BpeMeHH uctoib3yercs rurporpad M-21AC. YcrpoiCTBO €ro perucTpupyoIIed 4acTi WASHTUYHO C
omMcaHHBIM TepMorpadoM. J[aTINKOM BIIaXKHOCTH SABJsIETCS MyqoK (35-40 mIT.) 006€3KUpEeHHBIX
YeII0OBEUECKHUX BOJIOC.

Onpeodenenue naxcnocmu 8030yxa ncuxpomempom Ae2ycma

[Tecuxpometp (tun [IBY-1M) cocTouT U3 1BYX psAAOM YCTaHOBICHHBIX B BEPTUKAIBHOM MOJIOKEHUH
KUJKOCTHBIX TEPMOMETPOB. PezepByap oHOTO M3 HUX OOEPHYT TKaHbIO, KOHEIl KOTOpOil HaXOAUTCA B
yameyke OanioHa, 3al0JIHEHHOTO YMCTON BOJION. M3-3a HHEPLIMOHHOCTH PpUOOpPa MOKA3aHUS CIIEAYET
CHUMATh HE paHee 5-7 MUH. TIOCTIE er0 YCTAHOBKH B MECTe HAOIIOACHUS WM Havaja 001yBa
BeHTWIATOpoM. HeoOxoammo crieinTh, YToObI pe3epByap TEPMOMETPA HE KacajiCsl ypOBHS BOABI.

OTHOCHUTENBbHYIO BIaXHOCTh HEITOJBMKHOTO BO3/1yXa, HAXOJSIIET0Cs B HEIOCPEICTBEHHOM
OIM30CTH OT MICUXPOMETPA, ONPEACISIOT MO MOKa3aHUAM CYXOT0 MU CMOUYEHHOTO TEPMOMETPOB, MOJIB3YSChH
NICUXPOMETpHUECKON TaONuIel, HAaHECEHHOM Ha IIUTOK mpuodopa.

AOGCOJIOTHYIO 1 OTHOCHTEJIBHYIO BJIQYKHOCTbH MOJIBUXKHOTO BO3/IyXa MOXKHO OTIPENENATH JIUOO0 10
CHEeLUANbHBIM IICUXPOMETPHUUECKUM Talbmuiam, Juoo mo Gopmynam.

AOGCOJIOTHYIO BJIQYKHOCTb MTOJIBHXKHOTO BO3/IyXa BEIYHCIISIIOT IO (hopmyIie

Pa=Pus - a(tc-t8)B,

rne  Pa - abcomroTHas BIAXHOCTh Bo3ayxa. [la;

Png - MakcumanpHas BIQXKHOCTD BO3/1yXa (MapUUaIbHOE JTaBJICHNUE HACKHIIIECH HBIX
BOJIIHBIX NIApOB) MpU TeMIepaType CMOUYEHHOTo TepMoMeTpa, [la, onpenensemas no tabn.4;
a - TICUXPOMETPUIECKI KOd(D(DUITMEHT, 3aBUCSIINI OT CKOPOCTH JABIKCHHUS BO3/IyXa,
OTIpeEeISIEMBIi 10 Ta0.5;
tc,t6 - TIOKa3aHUsI CyXOro U CMOYEHHOTO TEPMOMETPOB, °C;
B -6apomerpuueckoe nasienue, [1a, onpenensemoe mo HacCTeHHOMY O0apoMeTpy,
yKperieHHOMY HaJl 1abopaTopHbIM cTosioM (I mOap=100 IIa).

Tabmuma 4
Temnepa |I[lapunanbHoe | Temmnepar | [TapuunansHoe Temnepa | [lapuuanbHoe
Typa,°C | naBieHue ypa, °C | naBieHue Typa, °C | naBineHue
Hacspimennbix HACBIIIEHHBIX HACBIIIEHHBIX
BOJISIHBIX T1apOB, BOJIIHBIX IIapOB, BOJISIHBIX IIapOB,
ITa ITa [Ta
10 1227.8 17 1937,2 24 29834
11 13124 18 20634 25 3167,2
12 1402,3 19 2196,8 26 3360,9
13 14973 20 2364,5 27 3564,9
14 1598,1 21 2486.5 28 37789
15 17049 22 26434 29 40054
16 1825,7 23 2808,8 30 42453

OTtHOCHUTENbHAS BIAXKHOCTD ¢ OomnpeneisaeTca u3 COOTHOIICHUA

@ =(Pa/Pn)100%, (2)
e Pn - MaKCHMMaJIbHasd BJIAJKHOCTH BO3yXa (HapHI/IaJ'II)HOG JAaBJICHUEC HACBIINICHHBIX
BOJITHBIX TIAPOB) MPU TEMIIEpaType Cyxoro repmometpa, [1a, onpenensemas mo tadm.4.
Tabmuma 5
CxopocTb a CxopocTb a CkopocTb a
JIBYDKCHHS JIBYDKCHHST JIBYDKCHUS
BO3TyXa M/C BO37yXa M/C BO31TyXa M/C
0,06 0,00200 0,16 0,00120 0,8 0,00080
0,08 0,00170 0,20 0,00110 23 0,00070
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0,10 0,00150 0,30 0,00100 3,0 0,00069

0,13 0,00130 0,40 0,00090 4,0 0,00067

[Tcuxpometp I1BY-1M MoxeT ObITh UCTIONB30BAH JIJIsl OTIPEICIICHHS] BITAXKHOCTH BO3/TyXa B
MIPOU3BOJICTBEHHBIX MOMELICHUAX 0€3 UCTOUHUKOB TEIUIOBOTO U3TY4EHHUS.
OnpeodeneHnue 81ax)cHOCMU 8030YXA ACNUPAYUOHHBIM HCUXpomempom Accmana

AcnupannoHHbli icuxpometp (tun MB-4M) sBisieTcst 60s1ee COBEPIICHHBIM M TOUYHBIM ITPHOOpPOM
II0 CPAaBHEHMIO C NcUXpomeTpoM ABrycta. OH COCTOUT M3 JBYX OJIMHAKOBBIX PTYTHBIX TEPMOMETpPOB,
3aKpEIJIEHHBIX B CHEIMAJIbHON orpaBe. Pe3epByapbl TEPMOMETPOB HAXOIATCS B IBOMHBIX METAIIIMYECKUX
TWJIb3aX C IOJUPOBAHHOW M  HHUKEJIMPOBAHHOM HApY)KHOM IOBEPXHOCTBIO, YTO MCKIIIOUAET BIIMSHHUE
TEIUIOBBIX W3JyYEHUI Ha pe3ynbTaTbl M3MEpEeHUU. B TomoBke MCUXpOMETpa HAXOAUTCS BEHTUIISTOP C
3aBOJHBIM MPYKUHHBIM MEXaHH3MOM. BEHTHISTOPOM BO3QyX BCAChIBAa€TCS BHYTPh THMJIb3, OOTEKaeT
PTYTHBIE pe3epByapbl TEPMOMETPOB, MMPOXOMT IO BO3IYXOMPOBOIHON TPYOKE K TOJIOBKE M BHIOPACHIBACTCS
Hapyxy. Takum 00pa3oM CO3/1at0TCs TOCTOSTHHBIE YCIOBUS JUIsl HCTIAPEHMSI BJIard C IIOBEPXHOCTH PTYTHOTO
pe3epByapa CMOUYEHHOTO TEPMOMETPA U UCKIIIOYAETCsl BIMSHUE TOABMKHOCTH BO3/lyXa Ha paboyeM MecTe.

ITopsinok paboOThI C acIMpallMOHHBIM IICUXPOMETPOM cliieAyronuii. CHayajla cMauyuBarOT O0aTUCT Ha
pesepByape mpaBoro Tepmomerpa. Jlins 3TOro OepyT pe3MHOBBIM OauloH C MUIETKOM, 3apaHee
HaINlOJHEHHBIA BOJOW M JIETKMM HaXXHMMOM JIOBOJSAT BOAY He Ommke, yueM Ha | cM 10 Kpas NMUIETKH,
yIepKHUBasi € Ha 3TOM YPOBHE INpH NoMoIu 3akuMma. [locie 3Toro mumeTky BBOIST A0 OTKa3a BO
BHYTPEHHIOIO TWJIb3Yy 3alllUThl, CMauuBas OAaTUCT. BpDKIaB HEKOTOpOe BpeMs, HE BbIHMMAs MUIETKU U3
TPYOKH, pazKUMarOT 32KUM, BOMpask U3IHUILIHIO BOIY B OAJIJIOH, IOCIIE Yero MUIETKY BHIHUMAIOT.

Tabmuma 6
| Bnaxueii Tepmomertp, °C
Cyxori 7 18 |9 |10 11 12 13 14 15 16 17 18 19 20 |21 22 23 24 25
mepmomemp,
°C
10 65 |76 |88 |[100
11 55 |66 |77 |88 100
12 48 |57 |68 |78 89 100
13 40 |49 |58 |69 79 89 100
14 34 142 |51 |60 70 80 90 100
15 27 136 |44 |52 61 71 80 90 100
16 23 |30 |38 [46 54 62 72 81 91 100
17 18 125 |32 [39 47 55 63 72 81 91 100
18 13 120 |27 |34 41 48 56 64 73 81 91 100
19 8 |15 [22 |28 35 42 49 57 65 73 81 91 100
20 11 117 |24 30 36 44 51 58 66 74 82 91 100
21 13 |19 26 32 38 45 52 59 67 74 82 91 100
22 16 22 28 34 40 46 54 60 68 75 83 91 100
23 18 24 29 35 41 47 55 61 68 75 83 91 100
24 15 20 26 31 37 43 48 56 62 69 76 84 92 100
25 17 22 27 32 38 44 49 57 63 69 76 84 92 100
26 14 19 24 29 34 40 45 51 58 64 70 77 84 92
27 16 21 25 30 35 41 46 52 58 64 70 77 84
28 27 32 37 42 47 53 59 65 71 78
29 28 33 38 43 48 54 60 65 71
30 30 35 40 44 50 55 61 66

3aTeM 3aBOMSAT BEHTWJIATOP TIOYTH JI0 0TKa3a, HO OCTOPOXKHO, YTOOBI HE COPBATh MPYKHHY,
TICUXPOMETP MOABEIINBAETCS Ha CIIeMaIbHOM HITHIPE B BEPTUKAILHOM I0JIOKeHUH. OTCUET MoKa3aHui
TEPMOMETPOB IIPOU3BOAUTCS Ha 4-i MUHYTE MOCJE yCKa BEHTHIATOPA.
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Puc. 2.

Brraucnenue BIaxHOCTH BO3yXa (a6COHIOTHOﬁ nu OTHOCHT@HLHOﬁ) MMPOU3BOAUTCH 110

CIICHUAJIBHBIM IICUXPOMETPUICCKHUM Ta6J'II/II_[aM 1100 1o Q)OpMYJ'IaM. A6COJ'IIOTHYIO BJIAXXHOCTBb HaXOIAT U3
COOTHOIICHUA

Pa = Pus - 0.5(tc- t6)B/99000, 3)
rae 99000 - cpennee 6Gapomerpudeckoe aasnenue, [1a, [3];
OCTallbHBIE BETUYHUHBI B COOTBETCTBUU C (1).
3Has BeNIMUMHY Pa , MOKHO pacCUUTaTh BIArocojep)kanue Bo3ayxa d - OTHOLIEHHE MacChl
BOJISIHBIX ITAPOB K MAcce CyXOro BO3yXa B TOM e 00beMe, I/KT:

d=622Pa/(B-Pa). 4)

OTHOCHTENbHAS BIAKHOCT BO3yXa (¢ BBIUUCIAETCA 1O (hopmyre (2), a Takke MOXKET ObITh
oTIpe/ieNieHa 10 TICUXPOMETpUIeCKoi Tabnwuile (Tabm.6) wim ncuxpoMeTpudeckomy rpaduky (puc.2), Ha-
XOJAIIeMycsl Ha TabOpaTOpPHOM CTOJIE.

[Tpu pabote ¢ rpadukoM 1Mo BEpTUKATHHBIM JIMHUSAM OTMEYAIOT MOKa3aHUs CyXOro TepMOMETpa,
110 HAKJIOHHBIM - CMOYEHHOT'0, Ha TIEPECCUCHUH ITUX JIMHHUHA MOTY4aloT 3HAUCHUS OTHOCUTEIBHOM BIIaXK-
HOCTH, BBIPAYKCHHBIE B IPOIICHTAX.

OIIPEJ[EJIEHUE CKOPOCTH JIBM?KEHUA BO3/[VXA

Jliis u3MepeHust CKOpOCTH JIBUKEHUS BO3/lyXa MPUMEHSIOT aHeMoMeTpsbl. [Ipu ckopocTsix
OJTHOHAIIPABJICHHOTO JIBMYKEHUS BO3ayxa oT 0,5 10 5 M/C HCIIONB3YIOTCSl KPBUTHYAThIE aHEMOMETPBHI.
(manpumep, ACO-3), npu 6osee BEICOKUX cKOpocTsx oT I 10 20 m/c - yameunsie. [IpuHimn uzmepeHus
STHMHU TPUOOPaMU 3aKITFOYAETCS B ONPEICIICHUH KOJIMYECTBA 000POTOB KPBUTBUATOK 32 N3BECTHOE BPEMS
-CKOPOCTH BPALICHHUS, IIPOTIOPIHUOHAIBHON CKOPOCTH BO3AYIIIHOTO ITOTOKA.

Jliig n3mepenust Maneix ckopocteit (10 0,5 m/c) ucnonb3yrot quddepeHnraibHble
mukpoaneMometpsr (0,02-2 m/c), kararepmometps (0,1-1,5 M/c) 1 3MEKTpOaHEMOMETPHI.

B pabote 115t ©3MEpeHus: CKOPOCTH JBMKEHHSI BO3AyXa IPUMEHSIETCS IIEKTPUICCKHHA
anemomeTp DPA-1, pa3zpaborannsiii Ha kadenpe "Oxpana tpyma" YislIH.

DnekTpudecKas MPUHIMIHAIIbHAS cXema prbopa npuBeneHa Ha puc.3. B Hem peanuzoBana
MOCTOBas cxeMa U3MepeHus (HeypaBHOBEUIEHHBIN MOCT).

B onHO 13 miied MocTa BKJIIOUEH JAT4HK, B IPYTO€ - CUTHANIbHAS JIaMIla BKJIIOUEHHSI CETH,
ocTaJbHBIE 00pa30BaHbI PE3UCTOPAMH, B JMATOHAIN MOCTA HAXOIUTCS MarHUTOAJIEKTPUICCKHMA
u3MepuTebHbIH mprbop. [Tockonbky GanaHcupoBKa MOCTa 3aBUCUT OT HANPSKEHUSI TUTAHUS
(COnpOTHBIIEHUS JAaTYMKA U JIJAMIIBI 3aBUCST OT MPOTEKAIOIIET0 10 HUM TOKa), B CXeMe IPeyCMOTpeHa
COOTBETCTBYIOIIAsI KOPPEKIIHUS.
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B xavecTBe narunka npumenena jamna JIH 3,5Bx0,26A ¢ yaaneHHbIM CTEKJISTHHBIM
O6aymoHOM. YUyBCTBHTEIIBHBIM JIEMEHTOM JaTYUKa SBIISICTCS HUTh HaKaia, COMMPOTUBIIEHUE KOTOPOU
YBEJTMYMBACTCS TP OXJIAXKICHUU TTIOTOKOM BO3/lyXxa. BenmnunHa pazbaimanca MocTa perucTpupyeTcs
U3MEPUTETHHBIM TPHUOOPOM.

PaboTa c aHeMOMeTpOM OCYIIECTBIISETCS B CIASAYIONICH IMOCIEA0BATEILHOCTH.

1) YcTraHOBHUTE UCXOHBIC IMOJIOKEHHS OpTraHOB YIPABJICHUA HA nepeJ:[Heﬁ IaHCIIN npn6opa:

tymOnep “KonTtpons-uzmepenue” - B mosoxkenue "Kontpouns", pyuky "Yer. O" - B kpaiiHee nmpaBoe
nonoxenue, Tymonep “XI, XI10” - B monoxenue " XI10".

2) Bxumrounte npubop tym6iepom "Bra".

3) Pyuxoii "Koppekius" yctaHOBUTE cTpenKy mpudopa npotus uugpst "100".

4) Tym6nep "Konrponb-uzmepenue" nepesenute B nojaoxenue "M3mepenue".

5) Pyuxoii "VYer. O" ycraHoBUTE CTpeNKy IpuOOopa Ha HYJIb (IIPU OTCYTCTBHU JIBU>KEHHS
BO3/IyXa).

6) BaecuTe gatuuk B MCClieIyeMbli BO3IYIIHBIN MOTOK B 33JaHHOM TOUKe paboueil 30HbI U
MIPOU3BEINTE OTCUET MoKa3aHui mpubdopa (¢ quanazone "X10").

7) Beixmrounte mpuodop.

CKopocCTh ABIKEHHS BO3/IyXa B M/C HAXOAUTCS 110 TPaynpoBOYHOMY Ipaduky (puc.4), KOTOPHIi

MMeEeTCs Ha J1abOpaTOPHOM CTOJIE.
Huanazon pabouux Temneparyp anemomerpa +10 - +30°C.

Hanasie
@ x

AP xmwm#
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Puc. 4
1. Onucanue nabopamopHoii ycmaHoBKU.

Ha60paT0pHa;1 YCTaHOBKaA JIs1 UCCIICAOBAHUA MUKPOKIIMMAaTa BKIIFOUACT B cebs YCTAHOBJICHHBIC

Ha creHze ncuxpomerpsl MB-4M u I1IBY-1M, rurpomerp MB-1, 6apomerp-anepous bP-52, a takxke

anemometp DPA-1, rurpomerp M-68, Tepmorpad M-16AC, rurporpad M-21AC, 6aporpad M-22AC.
OIIPEJ[EJIEHUE KOJIMYECTBA BO3/[VXA, IIOHABAEMOI O B IIOMELJEHUA CUCTEMAMHU
BEHTHJIALIMU U KOH/IUI[UOHUPOBAHUA

Konuuectso Bosmyxa L, M*/4, KOTOpoe HEOOXOMMMO MOAATH B IIOMELIEHHE IS 00ECIICUEH s
TpeOyeMBIX TTapaMeTPOB BO3IYIITHOMN CPEIbI, ONMPEILIIICTCS PAcueTOM Ha OCHOBAHHH KOJIMYECTBA TEIlJIa U

BJIATH, MOCTYMAOMINX B oMenieHue [3]. Pacyer Benercs OTACIBbHO ISl TEIUIOTO, XOJIOIHOTO 1
MEPEXOIHOTO MEPUOJIOB ISl INIOTHOCTH BO3/yXa, MOAABAEMOTO B IIOMEILEHHE, v =1,2 Kr/ M°,
10.1. ITpu pacuete 1o U30bITKaM SIBHOTO TeILIa
Lt=Q/cv(ty-tH), (5)
rae  Q - u30BITOYHBIN TOTOK SIBHOTO TEIIA B MOMENICHHUE (TETUIOBBIICICHUS OT
pruOopoB, 000pyAOBaHUS, TEILJIO IPUTOKU Yepe3 OrpakIeHusl, OT COJTHEY-
HOM paauanu, JOAeH u T.1.), KJK/4;
C - ynenbHas TEIJIOEMKOCTh Bo3ayxa, paBHas [ k/[x/(kr*°C);
ty ,tu - TemnepaTyphl yIaIsIeMOro U Hapy>KHOTo Bo3ayxa, °C.
Pacuetnas TeMneparypa HapyKHOTO Bo3ayxa ty aJis I.YibsiHOBCKa B Tewibld nepuon 23,8°C, B
XOJIOJIHBIM U nepexoanslil - 18°C [3].
10.2. ITpu pacuete mo U30BITKaM BIaru
Le=W/(dy-dH), (6)
rae W - u30BITKH BIIard B TOMEIIEHUH (OT 000PYIOBaHUS, C MOKPBIX MMOBEPXHOCTEH U T.1.), I/4;
dy,dH -Bnaroconep:kaHue Hapy>KHOTO U yIaJsieMOro BO3yxa, I/KT.
[Ipu OTCYTCTBUM CIEIMATBHBIX TPEOOBAHUH K MapaMeTpaM BO3/1yXa, MOJaBaeMoro B
IIOMELICHNE, TPOU3BOAUTEIBHOCTD CUCTEM BEHTHIIALMY poBepsaeTcs pH th =10°Cu ¢ H =70%.
Jnst mpoeKkTupyeMoil cucTeMbl BEHTWIISILIUK U KOHAUIIMOHUPOBAHUS BO3/1yXa MPUHUMAETCS
MaKCUMaJIbHAsl U3 PacueTHbIX BeluyH Lt ,Ls.
10.3. MuUHMMaNbHOE KOIUYECTBO HAPYKHOTO BO3/1yXa, M0OJaBA€MOT0 B TIOMEIIEHHE TTPH
BO3MOYKHOCTH €CTECTBEHHOIO IPOBETPUBAHUS JOJKHO ObITH 30 M*/4 Ha OJHOIO YeIoBeKa IpU 00BEME
IPUXOANIErocs Ha Hero nomernenus menee 20 M°, 20 m*/4 - npu o0beme 20 m° u Gonee. [pu
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HEBO3MOYKHOCTH €CTECTBEHHOTO NMPOBETPUBAHUS KOJIMUYECTBO MOAABAEMOTI0 BO3/lyXa Ha OJHOTO YeJIOBEKa
TOJIKHO OBITH He MeHee 60 M>/4 .

11. IOPAAOK BbIITOJIHEHNM A PABOTBI

DKcnepuMeHTalbHas 4acTh pabOTHI 3aKiI0YaeTcsl B BelmoaHeHuu m.11.1-11.6.

11.1. IIpoBepbTe TOTOBHOCTH MICUXpOMETpa ABrycTa K padore (11.8.1), CHUMHTE MOKa3aHUsI CyXOro
U CMOYEHHOI'O TEPMOMETPOB tc , tB. [1o ncuxpomerpuyueckoil Tabiuie Ha MIMTKE IPUOOpa ONpeaeuTe
OTHOCHUTENFHYIO BIXXHOCTh BO3yXa ¢ .

11.2. PacronoxuTe BEHTHISITOP Ha JIAOOPATOPHOM CTOJIE HAa pacCTOSIHUM 1,5-2 M OT mcuxpoMeTpa
ABrycTa U BKIIOYUTE €T0, HAMPaBJISsl MOTOK BO3yXa B CTOPOHY NICUXPOMETpA.

11.3. Onpenenure CKOPOCTh IBMIKEHUS BO3AyXa V' 3IIEKTPUUECKUM aHEMOMETPOM (11.8)
HENOCPEACTBEHHO Y CMOYEHHOI'O TEPMOMETPA.

11.4. Yepes 5-7 muH. mocie Havaida 00yBa CHUIMHTE IMOKa3aHUS CMOYEHHOTO TepMOMeETpa tc.

11.5. TlogroroBsTe K pabore ncuxpomerp AccMana (1.8.2) v MPOoU3BEAUTE OTCUET MOKa3aHUi tc , tB.
[To ncuxpometpudeckoit Tabmuile (Tabma.6) WM ICUXPOMETPHUUECKOMY Tpad UKy, UMEoIIeeMycs Ha
nabopatopHoM cTose (puc.2), onpeaeTuTe OTHOCUTENBHYIO BIAXKHOCTh BO3AyXa ¢ .

11.6. Onpenenure atMmocepHoe JaBleHHe B ¢ MOMOILBI0 OapoMeTpa, UMEIOLIEerocs: Ha pabouem
mecte (I m6ap = 100 ITa, I mm pr.cT. = 133,32 I1a).

11.7. Ilonmy4ennsie B m.11.1-11.6 pe3ynbraTsl 3aHecuTe B Ta0IM.7.

11.8. IIpousBeanTe OIEHKY METEOPOJIOTHUECKUX YCIOBUI TTOMEIIEHHSI, CPAaBHUB (haKTUUECKUE
3HAYCHUS MaPaMETPOB, XapaKTEPUIYIOIIUX METEOYCIIOBUs (TI0 IcuxpoMeTpy Accmana, Tabi.7) ¢
HOpPMaTUBHBIMU (Ta01. 1-3) 117151 BBITOIHEHUS J1aOOpaTOpHBIX paboT (OO MOOBIX APYrUX paboT mo
3aaHuIo npenojasarens). Jlannbie 3anecute B Ta6i.8. Ecin dpakTHueckue MeTeoycioBus He

YAOBJICTBOPSIIOT HOPMATHBHBIM, pa3padoTaiiTe KOHKPETHBIC PEKOMEH/IAINU 110 K3MEHEHHIO TOTO WJIH
WHOTO TIapaMeTpa.

Tabmuua 7
[lcuxpomerp ABrycra [Tcuxpomerp AHem bapome
tc tB tB(V=0) | o tc tB [0} 4 B

°C °C °C % °C °C % nen. | m/c  |mbap | Ila

Tabnuua 8
[Tepuon | Karero|Xapaxre- HopMmupoBaHHbIE 3HAUEHUSI TTapa- PaKTU4YECKHUE 3HA-
roga  |pus pHUCTHKA METPOB METEOYCIOBUM YEHMsI 1apaMETPOB

pabot TTOMCIICHITT METE0YCIOBUI
IO TEIUIOU3- | ONTUMAJIbHBIE JIOYCTUMBbIE
OBITKAM

t, @ s ta q’,V, t, (P;V,
°Cl % | Mm/c PC % M/ °C| % | m/c

I
11.9. IIpon3BenuTe OLEHKY METEOPOJIOTMUECKUX YCIOBUNA OMEIEHUS 110 METOAY (P PEeKTUBHBIX
temmneparyp. C 3Tol 1esbio onpeaenuTe 3pPEeKTUBHYIO U SKBUBAIEHTHO-3(P()EKTUBHYIO TeMIepaTypsl 13
U 133 TI0 HOMOTpaMMe, UMEIOILeiCs Ha 1abopaTopHOM cTode (puc.l), ucronb3ys 3HaYeHus tc , tB 1Mo
ncuxpomerpy Asrycra, V' (tabn.7). Ecnu 3HaueHue t He nomajgaer B 30HY KOM(OpPTa, MPEI0KUTE Me-
POIIPHUATHS MO YIYUIIEHUIO TEIJIOBOTO CAMOYYBCTBHS YETIOBEKA.
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11.10. Paccuuraiite Benuuunsl Pa , ¢ , ucnonssys Gopmyisl (1) u (2) mo nokazaHusIM TEPMOMETPOB
tc,tB (V<>0) ncuxpomerpa Aprycra. Paccunraiite Benuunnsl Pa,d, ¢ no popmynam (3), (4), (2) mo
HOKa3aHUsIM TEPMOMETPOB Ncuxpomerpa AccMana. Pacmngpyiite Bce OykBeHHbIe 0003HaueHus. CpaBHUTE
pe3yABTAThl PACUETOB, OOBICHUTE UMEIOIIUECS PACXOKICHUSI.

11.11. Onpenenure noTpeOHOE KOIMYECTBO BO3yXa, MOJABAEMOTO B MIOMEIICHUE CUCTEMOMN
BEHTWISIMU. B Termiblil mepuos roja BRIMOIHUTE pacyeT 1o u30bITKaM siBHOTO Tema (m.11.12), B
XOJIOJHBINA U TIEPEXOIHBIN -110 n30bITKaM Biard (1. 11.13).

11.12. Onpenenure KOIMUECTBO BO3/1yXa IPHU HAJIMUUU B TOMEUIEHUH U30BITKOB SIBHOTO TEILIA 110
dbopmyre (5) m.10.1 (pacuet npousenute st Q =5600 kxan/4, tu =18°C, nub0 apyrux 3HaAUCHUN
3aJ1aBa€MbIX IPEIOIaBaTENIEM).

Temneparypa yaajisieMoro Bo3ayxa MPUHUMAETCS paBHOU JTOTTYCTUMON HOpMAaTUBHOH (Tabi1.8).

11.13. OnpenenuTe KOITUYESCTBO BO3AyXa MPU pacdeTe 1Mo U30bITKaM Biard no Gopmyse (6)
1.10.2 (pacuer npousBenute 11s W =3200 r/4, d# =1 r/kr, 1100 Apyrux 3HAYCHHH, 3a7aBAEMbIX
npenosaBatresnem). st onpeaeneHus Biarocoepkanus yransieMoro Bo3ayxa dy caagana mo gpopmye (4)
pPacCUMTHIBAIOT BJIAroco/iep kaHre HACBIIEHHOTo Bo3ayxa d Mpu MUHUMAJIbHO JOMYCTUMOM IO HOpMam
Temneparype (Tabi.8), 3aTeM ¢ y4eToM J0MyCTUMOM OTHOCUTENbHOU BiaaxkHOCTH dy=¢ d//100 .

12. OTUET O PABOTE

OTuer HOKEH coAepKaTh:

12.1 enb paGoTHI.

12.2. TlepeyeHp UCTIOIB3YEMBIX TPUOOPOB M KPATKYIO METOUKY TIPOBEICHUS U3MEPECHHM.

12.3. Pe3ynbTaThl SKCIEPUMEHTAIBHOTO UCCIEA0BaHUS METEOyCI0BHUM nomenieHus m.11.1-11.6
(Tabmn.7).

12.4. Ouenky meteoyciaoBuii momenierus mo OCT 12.1.005-76 u metoay 3¢hHEeKTUBHBIX
temneparyp (m.11.8, Tabn.8, m.11.9).

12.5. Pacuer BenuuuH Pa, ¢,d (m.11.10).

12.6. PacueT xomudecTBa BO3ayXa IS CHCTEMbI 001IIe0OMEHHONW BEHTHIISIIMH H
koHaumronupoBanus (m.11.12 wm m.11.13).

12.7. BeiBoga mo pe3ynpTaTaM UCCIEIOBAHUM, COepKAIlie CBEACHHS O BIUSHUN MTapaMeTPOB
METEOYyCIOBHI Ha TEIJIOBOE CAMOYYBCTBHE UEIOBEKA, CPaBHEHHE (DAKTUYECKUX METEOYCIOBUM C
HOPMAaTUBHBIMU, KOHKPETHBIE PEKOMEHIAINI 10 U3MEHEHHIO TapaMeTPOB METEOYCIOBUI B Cllyyae
HECOOTBETCTBHUSI HOPMATUBHBIM, yKa3aHUE MOCIEACTBUI HA0I0/1aeMOT0 HECOOTBETCTBHUS, CPABHEHUE
JAHHBIX SKCIIEPUMEHTAILHOTO UCCIIECIOBAHMSI C Pe3yIbTaTaMH PAacueTOB, PE3yIbTaTOB U3MEPEHHSI pa3-
JUYHBIMH IPUOOPAMU OJTHOTO MapaMeTpa ¢ yKa3aHHeM BO3MOKHBIX MPUYMH MX HECOBIMAIECHUS, OLIEHKY
TOYHOCTH OTIPEICTICHHSI TApaMETPOB U JAPYTHE.

NunuBuayanbHBIN OTYET COCTABIACTCS HA OTACNBHBIX JIMCTAX IIKOIbHOM TeTpaau ¢
00s13aTeIIbHBIM YKa3aHHEM Ha THUTYJIBLHOM JIMCTE HA3BaHUS U HOMEpa paboThl, CTYICHYECKOH TPYIIIIBI,
(haMuIMK ¥ UHUIHATIOB aBTOpa paboThl, 1aThl BHITIOTHEHHUS.

BriBOIBI, COCTaBICHUE KOTOPBIX TPEOYET OT aBTOpA YMEHHS aHAIM3UPOBATh U TBOPUECKH MBICIIUTD,
SIBIISIFOTCSL BOKHEHIIIEH COCTABISIONIEH OTYeTa U AETMAIOTCS TOCIE BRIMOJHEHHUS KaXI0T0 MMyHKTa 3aJaHus,
1100 MOMEMIAIOTCS B KOHEIl pabOTHI C 00S3aTeIbHBIMU CCHUIKAMHU Ha COOTBETCTBYIOIINE UCCIICTOBAHMS.
KOHTPOIJIbHBIE BOITPOCHI

13.1. Kakumu mapameTpaMu XapaKTepU3yIOTCsI METEOPOIOTMIECKHUE YCIOBHS
MIPOU3BO/ICTBEHHBIX TTOMEIICHHI?

13.2. YUto Takoe TepMOpETYIISLNS OPTaHU3Ma U KaK OHA OCYILECTBIIAECTCS?

13.3. Uro Takoe 3(h(hekTHBHAS U YKBUBAJICHTHO-3QPEKTUBHAS TEMIIepaTypa, 30Ha KomdopTa?

13.4. Kakue pakTopsl yIUTHIBAIOTCS TIPH YCTAHOBJICHUN HOPMATHUBHBIX 3HAYCHHUI MapaMeTPOB
METEOyCIOBUIL?
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13.5. Uto moHMMaeTcs 1o ONTUMaIbHBIMU METEOYCIOBUAMH? KaKOBBI MX ITpEMMyIIECTBA 110
CPaBHEHHIO C JOITyCTUMBIMU?

13.6. [Toyemy npu HOPMHUPOBAHUHM YUUTHIBACTCS TSKECTh (PU3UIECKHUX PadbOT?

13.7. Kakue mpuOopbl HCTIONB3YIOTCS AJIs UCCIIEOBAHUS METEOYCIOBUI?

13.8. IlosicHuTe IpUHITUT ACHUCTBUS TICUXpoMeTpa. YeM 0OBSCHSAIOTCS TPEUMYIIEeCTBa
aCIMPALMOHHOIO IICUXPOMETPA [0 CPAaBHEHUIO C IICUXPOMETPOM ABrycra?

13.9. Kak paccuntsiBaroTcsi aDCOIIOTHAs U OTHOCUTEIbHAS BIa’KHOCTh, BIIArOCOAEPIKaHUE
BO3/1yXxa?

13.10. ITosicauTE NPUHLMI JEHCTBUS MEXaHUUECKOTO U JIEKTPUYECKOr0 aHEMOMETPOB. KakoBbI
UX Mpeessl U3MEpeHus?

13.11. Kak onpenenuTts KOIUYECTBO BO3yXa, KOTOPOE HEOOXOIMMO MOJAaBaTh B MOMEIIECHUS
CUCTEMaMHU BEHTWIALIMY U KOHIUIIMOHUPOBAHUSA?

13.12. [Toyuemy pacueT moTpeOHOro KOIUYECTBA BO3/yXa, I0JABAEMOT0 B TIOMEILIEHHE CUCTEMOM
BEHTWIALIMH, B TEIUIBIM NIEPHOA TOAa MPEAIaraeTcsl BbIIOIHUTD 110 U30bITKaM SIBHOTO TEIUIA, @ B XOJIOAHBIN
U TIEPEXOIHBIN - 110 U30bITKaM Biaru?

13.13. B xakux ciiyyasix HOpMHUPOBaHHE MUKPOKJIMMATa OCYILECTBISAETCS IO ONTUMAIbHBIM
napamerpam?

Tema 3.1.

Iopsinok o0yueHnsi, HHCTPYKTHPOBAHHUS M J0MyCKa padounx K padoraM Ha KpaHax

IIpakTyeckune padoTn

PacuéTr TOpMO3HOro myTy aBTOMOOMJILHOT0 KPaHA HA CyXOM JI0POKHOM MOKPbLITHU U B 3MIMHee
BpeMmsl.

TopMO3HOH ITyTh ABTOMOOMJIS.

1. Topmo3HO# myTh aBTOMOOMIIST — paccTosinue, mpoiaenHoe ATC ot Havana 10 KOHIIA TOPMOKCHHS.
HopmaruBHble 3HaYeHHS TOPMO3HOTO IYTH aBTOTPAHCIOPTHBIX CPEACTB NPHU OMPEIEICHHBIX YCIOBUAX
MIPUBECHBI B paszzeie TpedoBanus kK Topmo3sHoMy yrpasieHuto [[OCT P 51709-2001 «ABTroTpaHCrIOpTHEIE
cpenctBa. TpeboBaHUs OE30MACHOCTH K TEXHUYECKOMY COCTOSTHUIO U METOJIBI IIPOBEPKU».

HopmatuBbl 3(h()eKTUBHOCTH TOPMOXKEHHS TPAHCIOPTHOTO CpEACTBA MPU MPOBEPKaX B JOPOXKHBIX

YCIIOBUSX.
HaunmenoBanue Buna ATC Kareropuss ATC |Ycunue Ha oprane  [Topmo3HOH myTh
yrnpasieHusi, H ATC, M, He Ooiee

[Taccaxnpckue u M1 490 15,8
rpy30mnaccaXupCKue aBTOMOOMIIN

M2, M3 686 19,6
JlerkoBnie aBTOMOOMIIH C M1 490 15,8
npuLenom 6e3 TOpMo30B
I'py30oBBIE aBTOMOOMIIH N1, N2, N3 686 19,6

HopmaTuBHbIE 3HaU€HUS TOPMO3HOT'O IIyTH YCTAHOBJICHBI IIPH:
a) Ha4aJIbHOW CKOPOCTH TOPMOXKEHHSI IIPH ITPOBEPKAX B IOPOKHBIX yCIOBUAX — 40 KkM/4;
0) He MPEBBIIIEHNH TEXHUYECKH JJOMYyCTUMON MaKCUMAaJIbHOW Macchl TPAHCIIOPTHOTO CPECTBA;
B) COONIOZIEHUH NPU TOPMOKEHMH C HAuyaJIbHOM CKOpOCThIO 40 KM/4 KOpHIOpa JBHUKEHUS IIUPUHON He
6onee 3-x MeTpOB (TPaHCHOPTHOE CPEJICTBO HE JODKHO HU OJHON CBOEH YacThIO BBIXOJAUTH W3 3TOTO
KOPHUI0PA).
I) JABWKEHHUM Ha MpsIMOW pPOBHOM TOPU3OHTAJbHOM CyXOHM YHUCTOW JOpOre ¢ IIEMEHTHO- WIH
ac(anbToOETOHHBIM MOKPBITHEM (KOA(PPHUIHMEHT cLerieHus Wl ¢ goporoi 0,7 — 0,8);
1) TOPMOKEHUU pabovell TOPMO3HOM CHCTEMOH B PEXKHUME SKCTPEHHOTO TOJTHOTO TOPMOXKEHHS ITyTEM
OJJHOKPATHOTO BO3/ICHCTBHUS HA OPTaH yIPaBJICHHUS.
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[To TOCT P 52051-2003 «Mexanuueckue TpaHCIIOPTHBIE cpecTBa U npulensl. Knaccudukanus u
oTpesieNIeHHs», KaTeroOpusiMU 0003HAYAIOTCS:

MI1. TpaHCHOpPTHBIE CPEACTBA, UCIIOIb3yEMbIE JIJIsl IEPEBO3KU MACCAKUPOB M UMEIOIIUE, TOMUMO MECTa
BOJIUTENSA, HE O0Jiee BOCBMH MECT IS CUJICHHUS (JIETKOBbIE aBTOMOOWITH).

M2. TpaHCHOPTHBIE CPEACTBA, UCIIOIb3yEeMbIE JIJIsl IEPEBO3KU MACCAKUPOB, UMEIOIINE, TOMUMO MECTa
BOJUTES, 00J€e BOCBMU MECT JUIsl CUJICHUs], MAKCUMaJIbHAs Macca KOTOPBIX HE MPEBBILIAET 5 T
(aBTOOYCHI).

M3. TpaHCHIOpPTHBIE CPEACTBA, UCIIOIB3YyEMBIE JIUIS IEPEBO3KU MTACCAXKUPOB, UMEIOIINE, IOMUMO MECTa
BOJIUTENSA, O0ee BOCBMU MECT JIJISl CHJICHUS, MaKCUMallbHAsl Macca KOTOPBIX MPEBBIMIAET 5 T (aBTOOYCHI.
N1. TpancnopTHble CpeaCTBa, IPEIHA3HAYEHHBIE [ IEPEBO3KU I'PY30B, UMEIOINE MAKCUMAJIBHYIO Maccy
He Ooiee 3,5 T.

N2. TpancnopTHbI€ CpPeCTBA, IPEIHA3ZHAYEHHBIE JIJIS IEPEBO3KU I'PY30B, UMEIOINE MAKCUMAJIbHYIO Maccy
cBbIlIe 3,5 T, HO He Oonee 12 T.

N3. TpancniopTHBIE CpPECTBA, IPEIHA3ZHAYEHHBIE JIJIS IEPEBO3KU I'PY30B, UMEIOIINE MAKCUMAIIBHYIO Maccy
6onee 12 1.

2. TopMO3HOI NyTh AaBTOMOOMJISI TPU Ha4aJIbHOW CKOPOCTH TOpMOKEHHUs BhIe 40 KM B yac.

I'OCT P 51709-2001 «ABroTpancniopTHBIE cpeAcTBa. TpeboBaHusi 6€30MACHOCTH K TEXHHYECKOMY
COCTOSIHHIO ¥ METO/IbI IIPOBEPKM» MPEAyCMATPUBAET METOIMKY IepecyeTa HOpMaTUBOB TOPMO3HOIO IIyTH B
3aBUCHUMOCTH OT HauaJIbHOU ckopoctu TopmoxkeHuss ATC, T.e. ckopocty, npesbitiatomiei 40 km B yac.

st aroro B 'OCTe npuBoautest cienyromias hopmya:

St= AVo + V0?26 Jycr., tne

Vo — navanpHas ckopocth Topmoxkerust ATC, km/4;

Jyct — ycraHoBuBLIEECS 3aMEIEHHE, M/C7;

A — ko3¢ duLMeHT, XapaKTepU3yIOIIUi BpeMs cpadaTbIBaHUS TOPMO3HOM CHCTEMBI.

[Ipu nepecuerax HOPMAaTUBOB TOPMO3HOTO MYTH S, CJEIyET UCIOIB30BaTh 3HAYCHUS KOdPPHIeHTa A u
YCTAHOBUBIIETOCS 3aMEeUICHUS Jyer IS paznuuHbiX Kateropuid ATC, npuBeieHHbIE B HUYKEYKAa3aHHON
tabnuie (mo 'OCT P 51709-2001):

Haumenosanue ATC Kareropust ATC (tsirau B |MlcxoaHble JaHHBIE JIJ1s pacueTa HOpMaTUBa
COCTaBE€ aBTOIOE3/1A) TopMmo3Horo nytu St ATC B cHapsKEHHOM

COCTOSIHUH
A J yer, M/C?

[Taccaxxupckue u M, 0,10 5,2

rpy30MacCaXupCcKue M., Ms 0,15 4,5

aBTOMOOHIIH

JlerkoBnie aBTOMOOHMIIH C M, 0,10 5,2

MIPUIIETIOM

I'py30BBIEe aBTOMOOMIH N, N2, N3 0,15 4,5

I'py30BBIEe aBTOMOOWIIH C Ni, N2, N3 0,18 4,5

MIPHUIIETIOM (TIOJTYTIPUIISTIOM)

Jlanee npUBOAATCS 3HAYEHUSI TOPMO3HOTO IMyTH [UI PA3JIMYHBIX CKOPOCTHBIX PEXKHMOB, PACUUTAHHBIX 110
JTAHHOM METOIUKE.
JI1s1 IeTKOBBIX aBTOMOOMIICH:
— IpY HaYaJIbHON CKOPOCTH TOpMOKeHHs B 50 KM/4 TOpMO3HOU IyTh OyneT 23 meTpa;
— IpY HaYaJIbHOM CKOPOCTHU TOPMOKeHHs B 70 KM/4 TOPMO3HOU IyTh OyzeT paBeH 43 meTpawm;
— IpY HaYaJIbHON CKOPOCTH TOPMOXKeHHS B 90 KM/4 TOPMO3HOU IyTh COCTaBIIsIET 69 METPOB;
— npu 110 kM/4 — TopMo3HOi1 yTh coctaBisier 100 MeTpoB;
— npu 130 km/9 — 138 meTpoB;
— npu 150 km/9 TopmMo3HOii yTh OyzaeT 181 metp.
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Jli1s aBTOOYCOB MpU HaYaJIbHOM CKOPOCTH TOpMOXKeHHUs B 50 KM/4 TOPMO3HOI MyTh paBeH 29 MeTpam, pu
70 km/a — 52 metpa, ipu 90 km/49 — 83 MeTpa.

Jlst Tpy30BBIX aBTOMOOWMIICH O3 MmpuIiera — aHAJIOTMYHO aBTOOyCaM.

JU1s Tpy30BBIX aBTOMOOMJICH ¢ MPULIETIOM (ITOTYHIPULIETIOM):

— MpU HAYaJILHOH CKOPOCTH TOPMOKeHHUS B 50 KM/4 TopMO3HO# myTh OyneT 30 MeTpoB;

— IpY HAYaJIbHOM CKOPOCTHU TOPMOKeHUS B 70 KM/4 TOPMO3HOMU IyTh OyneT 55 MeTpoB;

— MpU HAYaJILHOH CKOPOCTH TOPMOKEHHUS B 80 KM/4 TOpMO3HOM IyTh OyneT 69 MeTpoB;

— IpY HaYaJIbHOM CKOPOCTHU TOPMOXKeHHS B 90 KM/4 TOpMO3HOHU IyTh OyneT 85 MeTpoB;

[lepecuer 3HaueHUI TOPMO3HOTO IMMyTH MTPOU3BOIUTCA JUIs YCIOBUIM IBUKEHUS HA CYyXOM YHCTOM acdalbTe
Ha peKUMaX TOPMOXKEHHUS COTJIACHO MPABHJI SKCIUTyaTal[ii KOHKPETHBIX MapOK aBTOMOOMIIEH C yueTOM
Hanmnuust ABC u 6e3 ABC.

3. TopmMo3HOM IyTh aBTOMOOWMIIA SIBJSIETCS OCHOBHBIM COCTABIISIOLINM JUIMHBI OCTAHOBOYHOTO ITYTH.
OCTaHOBOYHBIN MYTh — 3TO PACCTOSTHHUE, KOTOPOE MPOXOIUT aBTOMOOUIb ¢ MOMEHTa OOHApPYKEHHUS
BOJIUTEJIEM OMACHOCTH HA JOPOTe /10 MOJIHON 0CTaHOBKU. OCTaHOBOYHBIHN IMyTh OyAeT 00JIbIlIe TOPMO3HOTO
MyTH Ha BEIMYMHY B METPAX 3a BPEMs pEaKkIH BOAUTENS U 32 BpeMs CpadaThIBaHUsI TOPMO3HOM CHCTEMBI.
Bpewmst peakuu Bomutenst coctasisieT ot 0,4 1o 1,2 ¢ 1 3aBUCHT OT IpodecCHOHATN3MA BOJUTENS U €r0
(hU3UIECKOro U IMCUX0 — AMOIMOHAILHOTO COCTOSHUS (BpeMsI pEakIK yBETUUNBACTCS MIPH YCTAIOCTH,
3a00JIeBaHUSIX, PE3KO BO3PACTAET MPH AJIKOTOJIbHOM WJIM HAPKOTUYECKOM OIbSHEHHH).

Bpewmst cpabaTbiBaHNsI TOPMO3HON CHCTEMBI — 3TO BpeMsi ¢ MOMEHTa Ha)KaTHs Ha MeAaib TOPMO3a J10
MIPUBEIECHUS B JEHCTBHE TOPMO3HOIO YCTPOMCTBA. 3aBUCUT OT KAYECTBA U COCTOSIHUS TOPMO3HOW CHCTEMBI,
00b19HO cocTasisieT 10 0,4 ceK y TOpPMO30B € THAPABINYECKUM MPUBOJOM U 110 0,8 CeK y TOPMO30B ¢
ITHEBMaTUYECKHUM ITPUBOJOM.

st cipaBku. 60 kM B wac paBHO 16,7 meTpoB B cexyHy (60000 m:3600 cex).

4. TopMO3HOM ITyTh aBTOMOOWJISI, KPOME HAa4aIbHOM CKOPOCTU TOPMOXKEHUS, 3aBUCUT OT MHOKECTBA
JPYTUX NOMOJHUTEIbHBIX (PaKTOPOB. DTO COCTOSIHHE TOPMO30B, COCTOsIHUE INH, Hannune ABC, Bux
JIOPO>KHOTO MOKPBITHS, TOTOHbIE yciaoBUs. O0001aouM MOKa3aTeaeM COCTOSIHUSA IIMH U JOPOXKHBIX
YCIIOBUH SABIAETCS KOO(PPULUUEHT CUEIUICHHSI IIHH C J0POToM.

[To 'OCT P 51709-2001 k03¢ dUIMEHT CLeIUIeHus Koleca ¢ ONOPHOM MOBEPXHOCTHIO — 3TO OTHOILLICHHE
PE3YABTUPYIOIIECH TPOIOJIBHON M OTIEPEUYHON CHIT PEaKIUid ONMIOPHON MOBEPXHOCTH, JEUCTBYIOIINX B
KOHTAaKT€ KOJIECA C OITOPHOM IMOBEPXHOCTHIO, K BEJIMYMHE HOPMAJIbHOW PEAKIIMHU OIIOPHOM MOBEPXHOCTH HA
KOJIECO.

CornacHo kpatkoro aBromoouisHoro cnpaBounuka (HUMAT, 1983rox) 3Hauenus koadduimenrta
CLIETIIIeHUs] IPU CKOPOCTH 40 KM B Yac BBIITIIAT CIEIYIOUUM 00pa3oM:

Tun nokpeITUA Koaddumment crieruienus ¢ 10poroi
Cyxas mOBEepXHOCTb Moxkpasi HOBEPXHOCTh
Acdanbro0eToHHOE, 0,7-0,8 0,35-0,45
[IEMEHTOOETOHHOE TOKPBITHE
[IleGeHOUYHOE TTOKPBITHE 0,6-0,7 0,3-0,4
I'pynToBas nopora 0,5-0,6 0,2-0,4
Jlopora, nokpeITasi yKaTaHHbIM 0,2-0,3 0,2-0,3
CHEroM
Obnenenenas qopora 0,1-0,2 0,1-0,2

N3mepenne pakTrueckoro KO3QQUIMEHTa CUSIUICHHS UH ¢ JOporol mpoBoastT B cootBercTBuu ¢ [OCT
33078-2014 «loporu aBToMOOMIIbHBEIE OOIIETO MOIb30BaHUA. MeTo/ bl U3MEPEHUs CLETICHHS Kojleca
ABTOMOOWJISI C TOKPBITUEM).

IIpakTnyeckas padora

Pacuer rpy3onoabéMHOCTH aBTOKPAHA B 3aBHCHMOCTH OT BbLJIeTa CTPeJbl.
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HcxonHbie nanHble 1S pacyéra KpaHa:

Bricota nogbséma rpysa, M - 5

CkopocTtb nogbéma rpysa, m/c - 0,2

Beiner ctpensl, M - 3,5

Pexwum pabotst, [1B % - 25 (cpennuii)

[IpuBox MexaHu3ma noagbEMa U NOABEMA CTPEJIBI - TUAPABIMYECKHIMA.

W Q00S

B

MO oMok UEERHUR i

1250 m | 1000 M 3500 m
a 8

Puc.1 Cxema kpana
OmnpenensieM rpy30MoI-EMHOCTh KpaHa UCXOs U3 YPAaBHEHUS YCTOMYHBOCTH.

Meocm Meoem Gm*a
Ky=—-=14 = =14
Monp Monp Go%e
OTCIOJIa MAKCUMAJIBHO JIOITYCTUMBII BecC Tpy3a Oy/leT paBeH:
G =
. m*a _ 0
1l4*s

I'ne, Ky - koaddunuent rpy3oBoit ycroitunBocTtH, Ky = 1,4;

MBOCT - MOMEHT BOCCTAaHABJIMBAIOIIIHI;

Morp - MOMEHT OIIPOKHUIBIBAIOIIINI;

GT-Bec TpakTopa , u3 TexHnueckon xapakrepuctuku Gt = 14300 xr ;
Gr-Bec rpysa;

a - pacCTOSIHME OT LIEHTPA TSHKECTU TPAKTOPA 10 TOUKH ONPOKUIbIBAHUS;
b - paccTosiHEE OT TOYKHU OMPOKHIBIBAHUS 10 LIEHTPA TSHKECTH Ipy3a.

5

Pacuer mexanu3sma nogbema rpysa, CTpesbl

Pacuér mexanu3ma noabEmMa CTpesbl

1) onpexnensieM KpaTHOCTH MOJKCIIACTA, B 3aBUCUMOCTH OT Tpy30n0bEMHOCTH Q, 1o Tabmuiie [1]
(mpuBenena Huxe). (a=2)

Q1 Mol 1...5 5...12 12...20

A 1.2 2.3 3.4 4...6

2) BeiOupaem KproK ¥ KOHCTPYKIIMIO KPIOKOBOH 1MO/IBECKHU 1O atiacy (Kprok Nell)
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3) Onpenensto K1 moaucmnacta (3):

a-nHn.
7. .
o (1-m*a

I'ne 3 - kg Ooka momnucnacta

- KI17 00BOIHOTO OJIOKA
- Iy =

_ (1-098-)%0,98 —0.97

(1-098*2

4) Onpenensito yCHJIMe B KaHATe:

. o) =
_0*g 293 9=_Sl=14=s
.ﬂr*”_ 2*0.97

F.

kH

5) Bri6op kanara. Kanar o npasusiam POCI'OPTEXHA JI3OPA BeiOupaetcst 10 pa3pbIBHOMY YCHITHIO

yKa3aHHOMY B CTaH/IapTe WK B 3aBOJICKOM CepTHU(HKATE:

Ine: K - xoaddunmenT 3anaca mpoyHOCTH, BEIOUpaeTcs 1Mo Tadnuiie (1 CpeqHero peskuMa paboThI - 5,5)

kH

Bri6upato kanat tuna JIK-P 6419 O.C. auamerpom 13

6) Onpenensro TuaMeTp OJIOKOB U3 YCIIOBUS JOITOBEYHOCTH KaHATOB MO COOTHOIIEHUIO:

I'ne: d« - nmametp kanara (d« = 13 Mm)

€ - JIoIycKaeMoe OTHOIICHHE auamerpa OapabaHa K AHaMeTpy KaHaTa.

[Tpuaumaem o Hopmam POCI'OPTEXHA JI3OPA m1s1 kpaHOB 00IIIET0 HA3HAYCHHS U CPETHETO PEKUMA

pabotsl e = 18.

[Tpunumato Ds, = 240 mM. Ds - mpenBaputenbHo npuHuMaro 6omnbiie D, Ds = 252 mM. Jlnia ynoGcTBa

pasMeriienus 3y04aToil moymyQTsl BHyTpu OapabaHa.

7) Onpenensto MOITHOCTh HEOOXOUMYIO JIIsl BBIOOpa ABUraTeNs ¢ y4€TOM 3 MeXaHH3Ma MPUBOJIA:
Q*g*V,; 2,92%9.81%0.2

Per= n.%*n,  0,97%0,88

kBT

8) Bei6uparo runppomorop no Benuuune P, u3 atnaca [3]:
I'mppomotop 210.12

P = 8 KBT

n = 2400 mun™

Tuyex = 36,2 HM (cTparuBanust), MakcuManbHbIil 46 H*m.
Lisr = 0,08 krm?

Juametp Bana = 20 MM.

=673

9) Onpenensao HOMUHAJIBHBIN BpallatoliMi MOMEHT Ha Bally JABUIaTels:
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_10°*Ppy *30 1000*8*30

T, = =318
T*n 3.14%2400
Hwm
10) Onpenensito cTaTHYECKUI MOMEHT Ha BaJly ABUTaTelIs:
Hwm

11) Ompenensiro yacToTy BpamieHus 6apadaHa:

MUH

12) Onpenensito nepe1aTOuHOE YUCIO MEXaHU3Ma!

13) Beibuparo nepenaToyHoe YMCciao CTaHIapTHOTO 3X CTYNEHYATOTO IIMIHHIPUIECKOTO PEeayKTOpa 13
araca:

U,= 80 (LI3V - 160)

14) Yrounsio yacToTy BpaileHus OapadaHa:

MUH"

15) YTounsto nuametp O6apabaHa, A1 TOTO, YTOOBI COXPAHUTh 3aJaHHYIO CKOPOCTh TOIbEMA TPY3a,
HEOOXOAMMO YBETTUUYUTH JUAMETP, TaK KaK 4acToTa BpallleHHus ero yMeHblmiack 10 30 mpu BeIOOpe

3HAYCHUS MIEPBOTO YHCIIA CTAHIAPTHOTO PEAYKTOpA.
P *30*10°  6,73%30*1000 _ _F,*60%a  0.2%60*2

T, = -26.8 n, = =30.32
- T*n 3,14 #2400 ' 7D, 314%0.24
[ | X |
[ x|
I ‘\‘ j” 1T 11}
Ab‘l \\ ‘ 4
hN 2 ~ 5
M it o2
7
P2 T RLHEHaTIMEC KA CXEME MEXGHUIMG
NOTBEMT (AI0000H £ OOHUM MOCLILTHIKGN U
o0pou KA Bon pedkmapa nocpedaomin
SUYOHATO MYPTEL
7 - diveaness
nigs 2400 nomr 2400 2 - 17
[ — A _ =7917 nm.=—f =2 23 e A
" o] : T — AYFHamas Mygma
", 3032 LU 80 5 - papaiay
I *60*a 2=60*2
D, == :ll 50 =0 255
T n, 3.14*30
MM.

3nadyeHue Ds mpuHMMaeM = 255 MM OKpYITIMB pacd€THBIN quameTp 10 Onmkaiiiero us psjaa uncen R,40
o 'OCT 6636 - 69, npu 3TOM pakTHUecKasi CKOPOCTh OJbEMA HE3HAYUTEIBHO YBETUUUTCS.
7 7D *n,  3.14%0,255%30

=0.2
60%a 60*%2 )

M/C
Pacxoxnenue ¢ 3a1aHHON CKOPOCThIO cocTaBisieT okono 0,14%, uro gomycTumo.
16) Omnpenensito pa3mepsl bapabaHa:



ag

T

| o

Puc.2 Cxema 6apabana

Omnpenensio mar Hape3ku KaHaBOK JUIsl KaHaTa:
MM

Ri=0,54*d,=0,54*13 =7,02 7 7 Mmm
Omnpenensio TONMINHY CTEHKH:

MM

Omnpenensio 1uaMeTp 1o IHY KaHaBKU Hape3Ku:
MM

MM

Omnpenensio YuCciIo BUTKOB HAPE3KU:

I'ne: Z«, = 3, 4nUCIIO BUTKOB KPEILJICHUS

7= 1,5 9uCII0 3aMacHBIX BUTKOB

Z a5 - UUCIIO PaOOYMX BUTKOB:

17) Pacuér GapabaHa Ha MPOYHOCTb.

1 )HampsixeHus: cxxaTus:

;

rae t - mar Hape3KU

/PF.

w70 | G275 |emn

£ ¥ =

i I
R,
I B =y M |
Zp=—— = = =125 w —frae
26 7*D. 3.14%0,255 Oex ™ 5%,

14807 g

18807 49
O "111%155

Ln

Mna

HonyctuMele HanpsbkeHus cxatus s uyryHa CH1S = 88MlIla

2)HanpspKEeHUs U3ruda 1 v KpydeHus ¢ 1 KopoTkux OapadanoB 16/D6<3 cocraisier He 6onee 10%,
BEJIMYMHY KOTOPOTO MOXKHO HE YUUTHIBATh, B HameMm npumepe 16/D6 = 350/255 = 1,06 < 3 B aTOoM citydyae
HanpspKeHus: u3ruda OyayT paBHBbI:

M. F..'l

155 I’I"":_EC 430=13ED _D;)
D

=2.07 Mlla

OmnpenenseM SKBUBAJIEHTHbIE HAIIPSYKEHUS:
18) Pacuét kperuienus kaHata k Oapabany.
Omnpenensto ycuinue BEeTBU KaHATa K HAKIIAAKE KPEIUICHUS:
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5

roree=2,71; f=0,15; 6 =3*n

=
r.= Feo™D: o5
QSU_Q(M)
’ D

O o= Ot O 37, =4f(79.6+2.07)7 +3%1,95=81.75 MITa

Fi
=
=
s
v 7R ZR
¢ 0’ / o N,
;Y /

Flon 18807 46150 h

I 2- Tl 1].-1-]3

=L T I®E1 A
F — Fsrsv. .l'.{L}' =361'='- 1=‘ =0043 H
il zgfﬂzw, 23[11332

;

rae: Kr - 1,5 xoaddunmenT 3anaca cuin TpeHUs

Zy - 2 4UCIO MIMUTIEK WK OONTOB

Pa3zmep Hakimagku BRIOMpaeM UCXO/SI U3 TUaMeTpa KaHaTa

[Ipu D= 14,2 mm => pe3pOa mmunex = M16 d, = 14,2 mm marepuan mmuinbku Ct3, [a] =85
18) Beibop Topmo3a.

Omnpenensaro cTaTHYECKUl MOMEHT NPU TOPMOKEHUU:

T .= ] =19,55
P Iy
Hwm
TopMo3 BBIOMpAETCS C YYETOM 3amaca 1o TOPMO3HOMY MOMEHTY T.€.
TT?TCT*KT s

rre: K; - koo uument 3amaca TOpMO3HOTO MOMEHTA.

T,=19,55*%1,75=34,21 Hm

BriOuparo 1€HTOYHBINH TOPMO3 € THAPOIPHUBOIOM, ¢ HOMUHANBHBIM T = 100 H*M
HuameTp Topmo3Horo mkusa = 200 Mm.

19) Boi6op mydTe1. Bei60p MydTHI cieyeT mpOu3BOAUTE MO PACUETHOMY MOMEHTY:
T= T *Ki*Ky=26,8%1,3*%1,2 = 41,8 H*m

Bri0uparo ynpyryro BTYJIOYHO-TATIBIEBYIO MY(PTY ¢ TOPMO3HBIM IIKUBOM I = 200 MM.
20) Bri6op penykropa. [IpousBoaurcs no nepeaarounomy yuciy Uy = 80, BpalaronieMy MOMEHTY Ha
BBIXOJHOM Bally Teux M KOHCOJIBHOM Harpyske F. Ha BBIXOZHOM Bally.

Toux = Ter*Un™*3m = 26,8%80%0,88 = 1885 H*m

Bri6pan pexykrop L3V - 160

Upen = 80; Trux = 2kHM; Fe = 11,2xkH

21) IlpoBepka BpeMeHU 3aIrycKa.

Tropw = T crropw T Tt it Tz e
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3Hak (+) cieayeT NpUHUMATh NP OMyCKaHUM Ipy3a, T.K. B 3TOM CIydae BpeMs TOPMOXKEHHUs OyneT Ooublie.

7= O*g*D.*1 "], 2930%9,81*0,255*0,88%0,97 _
erT 2a*U,, 2%2%80

MomeHTt COIIPOTHUBJICHUSA CUJI MHCPLIUH BpAIIAOMIUXCS qacTen IIpUBOAA IMPU 3aITyCKE:

Hwm

MoOMEHT CONpOTUBIIEHUS OT CHJI MHEepLUUu O6apabaHa:
CL2®J *n 1.2%0.133%2400 38,4

19.5

L

=5 -
- 9.55% 9.55%¢, t,
e _Q*DS*nn *n 2930%0,255°*2400%0,88%0,97 0,55
w38 2*g UL % 38.2% 4% 6400%s, o
T. = 19,55 Hm
I[anee pemaeM ypaBHECHHUEC OTHOCHUTCIIbBHO BPCMCHU ITYyCKa:
55 g 2
207-268-254. 055 3895 oo s Ve 02 4052
t, f, M 29.7-26.8 t, 13.37 ¢’

BennunHa yckopeHus Mpu 3aIrycke COOTBETCTBYET PEKOMEHAAINH I MEXaHU3MOB ITOABEMA ITPU
HOrPY304HO-Pa3rPpy304HbIX paboTax [J] momyckaercs no 0,6 m/c’. MeMTENBLHOCTE 00YCIIOBIEHA
0COOCHHOCTSIMU TUPABINYECKOTO PUBO/IA.

21. IIpoBepka BpeMEHN TOPMOKEHUS:

Tropw = Tt Tumirt Touor

I'ne: Tropw - CPEAHETOPMO3HOM MOMEHT JBUTATENIS; 3HAK ILIIOC CIEAYET IPUHUMATh IPU OIyCKaHUU Tpy3a,
TaK KaK B 3TOM CJIy4ae BpeMs TOPMOXKEHHUs OyneT OoJblIie;

Terr - CTATUYECKUA MOMEHT CONPOTUBIICHUH IIPU TOPMOKEHUH;

Tuutr - MOMEHT COIIPOTUBIIEHUH OT CHJI MHEPLMH BPALIAIOIINXCS YaCTeW NIPUBOJA IPU TOPMO>KEHUH;
Tuw2r - MOMEHT CONPOTUBJIEHUH OT CHJI MHEPLIMM MOCTYNATENbHO-ABMKYIIIUXCSI MacC MPU TOPMOKEHUH.
TopMO3HOM MOMEHT OTMpeAesSeTCs 0 BEIOpAaHHOMY IBUTATEIIO Tropy =80 H*M.

Onpenensao MOMEHTBI CONTPOTUBIICHUN NTPH TOPMOKEHUU:

Q+g+*Dg*3,*3, 2930+9,81+« 0,255+0,88+ 0,97

T _ = — 19,55 H+
2 +axU, 2+2+80 "
I[anee pemacTCs YypaBHECHUEC OTHOCUTCIIbBHO BPCMCHH TOPMOXKCHUS:
YckopeHue npu TOpMOKEHUU:
o 1,2+1;*n;  1,2%0,133%2400 3844
mEIT T 9 55wt. 9,55t ot
o Q*DZ*n, *3,*3, 2930+ 0,255%+2400+0,88+0,97 0,46
MEZT T 38 2+axUZ st 38,2+ 22+802*t_ Tt
o ?,32—!—{],26_064 V, 02 0311 m/c?
T 80-1955 T T 0ea o ME

Benuunna 3aMe/uieHus pu TOPMOKEHHH COOTBETCTBYET PEKOMEHIAIMAM /Il MEXaHU3MOB MOABEMA TpU
pasrpy304Ho-3arpy30uHbix padorax ([i] = 0,6 m/c?) [1].
Pacuér mexanu3ma noabEmMa CTpebl
4) Onpenensto yCHUJIMe B KaHaTe:
O*eg 03%9.81

E = = =3,003
”gff.. 0.99

28



xkH
5) Be16op kanara. Kanar no npaBuiiam POCI'OPTEXHA JI3OPA BeiOupaeTcst o pa3pbIBHOMY YCHIIHIO
yKa3aHHOMY B CTaHJIapTe WJIM B 3aBOJICKOM CepTH(UKATE:

4/

I'ne: K - koaddumumenT 3amaca mpouyHOCTH, BEIOUpaAETCs 10 TabmuIe (11 CpeTHero pexuma paboTsl - 5,5)

kH

Bri6upato kanar tuna JIK-P 6419 O.C. nruamerpom 5,6 Mm.

6) Onpenensto AuameTp OJI0KOB U3 YCIOBHS JOJITOBEYHOCTH KAHATOB MO COOTHOIIECHHUIO:

I'ne: d« - nmametp kanara (d« = 5,6 MM)

€ - JIoNycKaeMoe OTHOIIeHHE JuaMeTpa 6apabaHa K quamMeTpy KaHara.

[Tpuaumaem o Hopmam POCI'OPTEXHA JI3OPA n1s1 kpaHOB 00IIIET0 Ha3HAYCHHS U CPETHETO PEKUMaA

pabotsl € = 18.

[Ipuanmaro Ds, = 110 mm. Ds - npeaBaputensao npunumaro 6ombie Dg,. Ds = 120 mm. g yno6ctBa

pasmMelneHus 3youaTor moinymyTsl BHYTpH OapabaHa.

7) Onpenensto MOIHOCTh HEOOXOIUMYIO JJIsl BBIOOpa JBUraTess ¢ y4ETOM 3 MEXaHU3Ma MPUBO/A:

_O*®g*V; 03%9.81*%0.12

T p.*n,  0,98%0,88

kBT

=0.683

8) BriOuparo rugpomotop 1o BenuuuHe P, u3 atnaca [3]:

I'mapomotop 210 - 12

Py = 8 KBT

n = 2400 mun™

Tayex = 36,2 HM (cTparuBanusi), MakCUManbHbIH 46 H*M.

Ligr = 0,08 krm?

Juametp Bana = 20 MM.

9) Onpenensio HOMUHAJIBHBIN BpallatoliMi MOMEHT Ha Bally JABUraTeNs:

10°% Py 30 1000%8%30

T = - =318
T n 3.14* 2400
Hm
10) Onpenensito cTaTHYECKU MOMEHT Ha Bajly JIBUTATEIIS:
Hm

11) Onpenensto yacToTy BpaleHus 6apabaHa:

MuH"

12) Onpenensto nepesaTouHoe YUCIO MEXaHU3Ma!

13) Beibuparo mepeaaToyHoe Yucio CTaHAAPTHOTO 3X CTYNEHYATOrO MWIHHIPHYECKOTO PEAYKTOpa U3
araca:

U,= 80 (LI3V - 160)

14) YTounsiio yacToTy BpalieHus 6apadana:

MuH"!
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15) YTounsto nuametp O6apabaHa, A1 TOTO, YTOOBI COXPAHUTh 3aJaHHYIO CKOPOCTh MOIbEMA TPy3a,
HEOOXOMMO YBEIIMYHUTh JUAMETp, TAK KaK YaCTOTa BpAIllEHHsI €ro0 YMEHbIIIIACh 10 30 mpu BeIOOpE
3HAYEHHMsI IEPBOTO YUCIIA CTAHAAPTHOTO PEIYKTOPA.

PHEEDEID‘:_DJSSE*SD*IDDD _V,*60%a  0.,2%60

.'I_.ﬁr =— :2=-: F- = =31=83
- T*n 3,14* 2400 ) =D, 3.14%0.12
L'z i'?_—lrﬂjl;r _ 2—]'[:“:' =_5=4 . F'-._T.I?IF _ 2—]'[:][:] =3|:| D= _ ]|-. 36':' 3.t'.l' _ D=2360 _ |:|= 2_
Mg 31 83 ) Ly B0 ) T*n, 3.14*30

MM.
3nauenue Ds npunumaeM = 127 MM OKpYIJIMB pacy€THBIN auameTp a0 Onmkaiiiiero u3 paga yucen R.40
o 'OCT 6636 - 69, npu 3ToM (hakTHIECKasi CKOPOCTh MOAbEMA HE3HAYNTEIBLHO YBEITUUUTCSI.

. rED_ Fn, 314*0,127*30

0.1995
60%a &0

M/c
Pacxoxxaenue ¢ 3ajaHHON CKOPOCTHIO cocTaBisieT okomo 0,25%, 4To JOmycTUMO.
16) Onpenensito pazmepsl 6apabaHa:

ap

Puc.2 Cxema 6apabana

Onpenensto mar Hape3KH KaHaBOK JIsl KaHaTa:
MM

Ri=0,54*d,=0,54*5,6 = 3,02 ? 3 mm
Ornpenensito TONINHY CTEHKHU:

MM

Ornpenensito 1MaMeTp Mo AHY KaHABKUA HApPE3KU:
MM

MM

Omnpenensro Ynucio BUTKOB HAPE3KU:

I'ne: Zip, = 3, 4nCII0 BUTKOB KPEIUIEHUS

Z.san= 1,5 9MCI0 3aIIaCHBIX BUTKOB

Z a6 - YMCIO PaOOYNX BUTKOB:

17) Pacuér 6apabaHa Ha MPOYHOCTE.
1)Hanpspkenus cxarus:

;

rae t - mar Hape3KHu

h*a 5 - F.. _ 30031

Z_ - = = S — m=x S
26T r*D,  3.14%0.127 Cexc="5s, T 10%g1

MIla
JomyctuMeble HanpsbkeHust cxxatust Juist uyryHa CU1S = 88Mma

=371
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4\5

;=10935 c=100

2)HanpspkeHust u3ruda 1 v kpyueHus ¢ ass kopotkux 6apadanos 16/D6<3 cocrasinser He Oonee 10%,
BEJIMYMHY KOTOPOTO MOKHO HE YUUTHIBaTh, B HalieM mpumepe 16/D6 = 109,4/127 = 0,86 < 3 B aToM ciiydae
HaIpsHKeHUS U3ruda OyayT paBHBI:

:4"‘[-’_{5:: -F:azgnllra

O = =0.89 Mla
. H: 1ss

3

4*0=1*(D—DD1)

OHPCIICJIHCM OKBHUBAJICHTHBIC HAITPAKCHUSA:

18) Pacuét kpermnenus kaHara k 6apabany.

Omnpenensiio ycuiine BETBU KaHATa K HAKJIAKe KPETICHUS:
;

rnee=2,71; f=0,15; 6 =3*n

T = Fax”D. =104 Mla 2 2 = 2
. DD GGt o) +3r, =J3T.170.89) +
)

%02 £

D +3*1.04 = 63,76 MIa
//J;--d
/.7‘5%/%1 -

. 30031

Fi 2 ?11_413

=733,6 H

.F:;_;JEK;':
jafsz:ﬂ 2

Fﬂw‘ =

;

rae: Kr - 1,5 xoaddunment 3anaca cui TpeHus

Z - 2 9UCIIO TIMHAJIEK WA OOJITOB

Pa3mMep Hakimaaku BRIOMpAEM MCXO/S M3 TUaMeTpa KaHaTa

[Tpu D= 6,9 mm => pe3rba mmwiek = M8 d, = 6,9 mm marepuan mmunsku Ct3, [1] =85
18) Beibop Topmo3a.

Onpenensro CTaTHYeCKUi MOMEHT IPU TOPMOKCHHUU:

:Q*gﬂﬂfﬁ_ﬁ:z

2a*[],,

T«:":"'. .01

Hwm
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Topmo3 BeIOUpaeTcs ¢ y4eToM 3amaca 1o TOpMO3HOMY MOMEHTY T.€.

T 7T Ky,

rre: K, - koo durmenT 3amaca TOpMO3HOTO MOMEHTA.

T,=2,01*1,75=4,03 Hm

BriOuparo 1eHTOYHBINH TOPMO3 C THAPOIPHUBOIOM, ¢ HOMUHAIBHBIM T = 20 H*M
Juamerp TopmosHoro mkusa = 100 mm.

19) Bei6op mydte1. Be160p My THI CieayeT Nporu3BOIUTE IO pACYETHOMY MOMEHTY:
Ty= T *Ki*Ky=2,01*1,3*%1,2 = 3,53 H*m

Bri6upato ynpyryoo BTyJI0YHO-MANBIEBYI0 My(PTy ¢ TOPMO3HBIM MIKUBOM 1T = 100 MM.
20) Beibop penykropa. [IpousBogurcs no nepeaarognomy uuciay Uy = 80, BpamaromeMy MOMEHTY Ha
BBIXOJHOM BTy Tyx M KOHCOTBHOU HArpy3ke Fi Ha BBIXOIHOM Baimy.

Toux = Ter*Un™*3m = 2,01*80%0,88 = 191,2 H*m

Bri6pan peaykrop L3V - 160

Uper = 80; Tyux = 2 kH*M; Fe = 11,2 kH

21) IlpoBepka BpeMeHU 3aIrycKa.

Tropw = T Tcrropwt Tuntat Tz

3Hak (1) cieayeT NpUHUMATh NPU ONyCKaHUM I'Py3a, T.K. B 3TOM CIydae BpeMs TOPMOXKEHHUs OyzeT OoJibLIe.

Q=g*D.*n *7 2= =p 1T ®
Tfrr= 2_11 fﬂz_‘l[:l[] 9 81=0,127=0.88 D=98=2=Ul oy

2a*U,, 2%80

MOMEHT CONTPOTUBIIEHUS CHJI MHEPIIMH BPAILAIOIIMXCS YaCTeW MPUBOJA MPHU 3aITyCKe:
H*m

MOMEHT COTTPOTHBIICHHUS OT CHJI MHEPIUHU OapabaHa:

Jlanee pemiaeM ypaBHEHHE OTHOCHTEIBHO BPEMEHH MyCKa:

1.2%J,*n  1,2%0,092%2400 26,6

I_:le - -
- 9.55%¢ 9.55%¢, -
T FQ'*D:-:*jUjT*fL:3003(11:7:324003[:1:88*0:98=0=055 29 7_9 79 26.6 0055
= 38 1%a 2l *r 38.2%1*6400%¢ L, ) ) z, t,
26.655 7 .
t =—=0.99 ¢ J:h: 0.2 =0.203 —
no29.7-2.72 t, 0,99 ¢’

BennunHa ycKopeHus IIpH 3aIlyCKe COOTBETCTBYET PEKOMEHAALINN U1 MEXaHU3MOB IIOJbEMA IIPU
MOTPY304HO-pa3rpy30uHbIX padorax. [J] mo 0,6.

21. IlpoBepka BpeMEHU TOPMOXKEHUS:

Tropw = Terat Tumtrt Tir

I'ne: Tropw - CPEAHETOPMO3HOM MOMEHT JBUTATENIS; 3HAK ILIIOC CIEAYET IPUHUMATh [IPU OIIyCKaHUU Ipy3a,

TaK KaK B 3TOM CJIy4ae BpeMs TOPMOXKEHHUs OyzieT OoJIbLIe;
Terr - CTAaTUYECKUA MOMEHT CONPOTUBIICHUM IIPU TOPMOKCHHH;
Tuuir - MOMEHT CONPOTHBIICHUH OT CHJI MHEPIIUH BPAIIAIONIMXCS YacTeil MPUBOAA IPU TOPMOKCHHUH;

Tsor - MOMEHT COHpOTI/IBJ'IeHI/Iﬁ OT CHUJI MHCPLUHU NTOCTYNATCIIbHO-ABIKYIIUXCA MAaCC IIPHU TOPMOKCHUU.

TopMO3HOI MOMEHT ompeeseTcs 0 BEIOpaHHOMY NBUTATENIO Tropy =25 H*M.
Omnpenensto MOMEHTBI COTTPOTUBIECHUN NTPU TOPMOKEHUH:

o Q*g*Dg*3,+3, 300x9,81+0,127+0,88*0,98
erT 2+a*U N 2 + 80

Jlanee pemaeTcst ypaBHEHHE OTHOCUTEIBHO BPEMEHU TOPMOKEHHUS:

=201H=*mMm

M

YckopeHue 1mpu TOpMOKEHUH:
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12+«1;*n;,  1,2+0,092+2400 26,6

T — —
HElT 9,55t 9,55t t.
o Q+DZ+*n,*3,+3, 300+%0,1272+2400+0,88+0,98 0,05
MEZT T 38 2+aZ xUZ st 26,6+ 802 * t_ Tt
26,6+ 0,05 V. 02
_ 20078 i= 2= = _0,21m/c
&= g0—z201 2T T 0o M/c

BennunHa 3aMeuIeHns IPU TOPMOKEHUH COOTBETCTBYET PEKOMEHIALMAM /11l MEXaHU3MOB IOABEMA TIPU
pasrpy3ouHo-3arpy304HbIX padorax ([i] = 0,6 m/c?).

Pasnen 4. Pacu€r MeTamuioKOHCTpYKLIUU

TPAKTOp TPYOOYKJIaIUMK KpaH cTperna

Pacuét MeTanIoKOHCTPYKIIMH BKIIIOYAET B CEOs:

1) pacy€T NPOYHOCTU METAJIIOKOHCTPYKIIMH CTPEIIBI

2) pacuéT NpoyHOCTH OCH OJI0Ka

3) pacy€T NPOYHOCTU OCH OIIOPBI CTPEIIBI

Harpy3ka, ngeiicTByromas Ha OCh KAaHaTHOTO HampasJstoniero 6yoka, pasaa Q = 2930 xr = 29300 H. brox
YCTAHOBJICH HA OCHU Ha 2 paJiialbHbIX MOAUIMITHUKAX. Tak Kak OCh HalpaBJISIONMIETro 0JI0Ka HEMOABWKHAS U
HaXOJUTCS MO IEHCTBUEM MOCTOSHHOM HArpy3KH, TO BEJETCS paciyeT Ha CTaTUYECKYIO MPOYHOCTH 110
n3ruly. PaccunTeiBaeMyto 0Ch MOJKHO PaccMaTpHBaTh KakK JIBYX - OIMIOPHYIO Oaliky, CBOOOTHO
PacroIOKEHHYIO Ha OIIOpax, ¢ ABYMSI COCPEIOTOUEHHBIMU culaMu P, eficTByrOIIMMH Ha HEE CO CTOPOHBI
MOJIITMITHUKOB. PaccTosiHue (2) OT OMOPBI OCH JI0 IEUCTBUS HArpy3ku npuHumaro paBHeM 0,015 m.

Puc. 3 Cxema feicTBHsI HArPY30K CO CTOPOHBI MO/IIUITHUKOB Ha OCh OJIOKa.

Omiopa N3rudaroMX MOMEHTOB MPECTABIIET OO0 Tpanennio, a 3HaYeHNE U3TNOAOIIET0 MOMEHTA
OyzeT paBHO:

Tusr=P*a=(Q/2)*a=2,93*9810*0,015/2=215,5 H

TpeOyembIii TUaMeTp OCH OMPEIEISIETCS U3 CIEAYIOMEH POopMYIIbI:

a| M _ETHET_B 215,5
13 |13 | 13

d= = 0,0255 M

J% 3 pAAa Yuceii NpUHUMAr CTAHAAPTHOC 3HAUCHHUEC JUaMCTpPa OCHU omoka d=30 mm.

33



PaccunteiBaem IIPOYHOCTH OCH CTPCIIBI.

FI:'F"[
Yem = S_c'rv[ = [}r]

rne Sy - TUIOMAAb CMATHS, Scy = pd/l,

rae /1 - ToNmMHa TPOYIIHHEL, M.

Sew = p*0,04*0,005 = 0,00126 M2,

Fem = Gerp * €0s(90-0) + Grp * c0s(90-0) + Fue * cost + Fi * coss,
rze: O - yrojl HaKJIOHa CTPEJIbI,

B - YTOJI HAKJIOHA TPOCa MEXaHU3Ma MoAbEMA Ipy3a,

T - YTOJl HAKJIOHA TPOCa MEXaHU3Ma MOIbEMA CTPEIIbI.

/__

M

\
/?&’ /z?b

Feu = 7%200 * c0s(90-0) + Gy, * c0s(90-0) + Fue * cosr + Fk * cosB =37641,5 H,

_ 376415 5 97 Mila < [180
000126 °7 a=[180]

Ortcroaa npuHUMaeM auameTp ocu crpensl 40 M.

}TEM

3a0/1HO, paccunMTaeM HAIMPSHKEHUE CTPEIIBI Ha CHKAaTHe:

B3ss 11 3a 140, mpunsaB ko3 duMeHT 3aAeNKH 3a 1 onpeaenseM, 4To IJI0MaIb CEUCHHUS paBHa!
S = 140*1 / Fox = 140%0,45 / 37641,5 = 16,73 cM?,

Taxoxe HalIEM HEOOXOIUMBIIN paInyC HHEPIIMH:

r=lerp/140=0,05Mm=5 cm.

[Mpunumaem msesep 20-I1 o npororumy: r = 8,08 cMm, S = 87,98 cm?, W = 152 cm’.
PaccuuThiBaeM HanpskeHUE Ha CKaTHE:

F_.-n 376415-0,45
S...  2-8798

NiieM u3rubaroiyro cuity, IeHCTBYIONIYIO MEPIECHANKYISIPHO HAKJIOHY CTPEJIbI.

M=l *[ G*c0s0 - Fi*sinB-Fi*sinr]=11951,9 H*m

MOMEHT CONPOTHBIICHHS OyJeT paBeH

W =2W =2%152 =304 cm’.

Vir=11951,9 / 304 = 39,32 MI1a,

YTO MEHBIIIE JOMYCTHMOTO.

Ve = = 1,07 Mna

Paccuntaem SKBHBaJICHTHOE HAIIPs?KCHUC!
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Vaxs =  Vew + Vaar = Jl,'[}?2 + 39,327 =39,33 MIla

9

YTO TAKXKC MCHBIIC JOITYCTUMOTO.

IIpakTnyeckas padora
CocrapiieHue cxeMbl CTOSSHKM aBTOKPaHA BOJIM3U KOTJIOBAHA U TPaHIIe.

CocraBjieHHe cXeMbl CTOSTHKH ABTOKpaHa BOJIM3HM JIUHUH JIEKTponepeaa4.
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TECT K3AUETY

Bapuant 1

Kaxxapiii Bompoc uMeeT OJIUH WJIM HECKOIIBKO MPaBUIBHBIX OTBETOB. BriOepuTe BEpHBIN OTBET.

1. OcHoBHBIE Kj1acchbl (AKTOPOB, JeHCTBYIONIUX HA POU3BOICTBE:

a) BpPEIIHBIIi;

0) omacHBI;

B) HECUACTHBIN CiIy4ail.

2.K ¢pu3uyecKkuM OnacHbIM U BPeIHbIM (PAKTOPAM OTHOCSITCS:

a) MUKPOOPTaHU3MBl;

0) MOBBIIICHHBI YPOBEHb BUOpALIHii;

B) IOHM>)KEHHAs TeMIlepaTypa B pabouyeM MOMEIIECHUU.

3.llcuxodusnosioruyeckue PakTopbl — 3TO:

a) YMCTBEHHOE NEPEYTOMIICHHUE;

0) HegocTaTOYHasi OCBEUICHHOCTD;

B) MOHOTOHHOCTB TpPY/A.

4. UcTOYHUKAMH ONACHOCTH NPH NMPOBEeJeHUH PadOT HA PACTOYHBIX CTAHKAX ABJISAIOTCS:

a) pazopsiruBanne COX;

0) U3MepeHne 3aTOTOBKH B Mpoliecce 00paboTKu;

B) HEHAJE)KHOE 3aKpeIUIeHUE PEXYIEero HHCTPYMEHTA.

5. Hanuvue onacHbIX (pAKTOPOB NPH PacTA4YMBAHUU MOKET NPUBECTH:

a) K MMOPaXEHUIO AJIEKTPUUECKUM TOKOM;

0) K mopes3aM pyk;

B) K M3JIyYEHUSIM.

6. K cpeacrBam KO/UIEKTUBHOM 3alIIMTHI OTHOCATCS

a) MPOTUBOIIIYMOBBIE [IUIEMBI;

0) orpaauTeNbHBIC YCTPOWCTBA,

B) 3HaKH OC€30IMaCHOCTH.

7. Ha cKkoJIbKO Ipyni Moapa3aejsiioTcs ONnacHble U BpeIHble NIPOU3BOACTBEHHbIE (DAKTOPHI 1O
Npupoje AeCTBUS HA OPraHU3M YeJI0BeKa?

a) Tpu.

0) [1ats.

B) UeTtsIpe.

8. lnst npenoxpanenusi ot COX npumeHsioT:

a) MacThI JJIS 3aIUTHI KOXKH PYK;

0) IIUTKY;

B) HayIIHUKH.

9. PykaBuusbl (epyaTKM) MCNOJb3YIOT:

a) 7151 3aUThl pyK oT BozaencTBust COX;

0) Mpu yCTaHOBKE 3arOTOBKH;

B) BO BpeMsl pabOTHI Ha CTaHKE.

10. K cpeacTtBam 3amuThl oT nopa:keHus iekrpudeckum TOKOM OTHOCSATCS:

a) 3ByKOM30JIUPYIOILIUE YCTPONUCTBA;

0) ycTpoiCTBa 3alIMTHOTO 3a3€MJICHUS,

B) 3HaKH 0€30I1aCHOCTH.

11. Bo3aeiicrBue OMacHbIX (PAKTOPOB NPH PACTAYMBAHUMN MOKET IPUBECTH K:

a) MOPAKEHUIO IJ1a3 CTPYKKOIA;

0) paHEHUIO TPU HEHAJIEKHOM KPEIJICHUH HHCTPYMEHTA;



B) MIOPAKCHHIO ICKTPHICCKUM TOKOM.
12. HemocTaTtouHasi 0CBENIEHHOCTh MPUBOJAUT K:
a) YXYAIIEHUIO 3pEHNS,;
0) criocoOCTBYET Hae3/naM, TpaBMawm;
B) 3aTPYy/AHSAET BOCIPUATHE 3BYKOBBIX MTPEIyNPEAUTEIbHBIX
CUTHAJIOB.
Bapuant 2
Kaxxaplii Bompoc uMeeT OJIMH WM HECKOIBKO MPaBUIBHBIX OTBETOB. BEIOEpUTE BEpHBI OTBET.
1. OnacHocTh NopaskeHUs YeJ0BeKAa JIEeKTPHYECKHM TOKOM 3aBHCHT OT:
a) CHJIBI TOKA;
0) TNPONOMKHUTETHLHOCTH BO3ACUCTBUS DIEKTPUUECKOTO TOKA;
B) HAaIpPSDKEHUS IEKTPUUECKOIO TOKA.
2. OCHOBHBIMH MPHU3HAKAMH YIEKTPHYECKOI0 yIapa sIBJISIOTC:
a) TOKpacHEHUE KOXHU;
0) moTeps CO3HAHUS;
B) TIOSIBJICHHUE CYIOPOT.
3. OCHOBHBIMHM NPUYUHAMH IJIEKTPOTPABMATH3MA SIBJISIIOTCSI:
a) HapylIeHUE MPaBUJI TEXHUKH 0€30MaCHOCTHU MPH IKCIUTyaTaIliu AJIEKTPOOOOPYIOBaHNUS,
0) HaaM4Me 3a3eMJICHUS KOPIyca CTaHKa;
B) OTCYTCTBHE 3a3eMJICHHUs KOPITyCa CTAHKA.
4. IIpaBuia 3/1eKTpo0e30NacCHOCTH — NMpPH padoTe HA CTAHKe:
a) JIaMIo4YKa MECTHOTO OCBEIIEHUS JOJKHA TUTAThCs OT CETH ¢ HanpsbkeHuem 220 B;
06) HeoOXOonUMO CleANUTh, YTOObI HE OBLJIO OTOJICHHBIX POBO/IOB;
B) HY)KHO BBIIOJHATH TPEOOBaHUS CUTHAIBHBIX 3HAKOB.
5. CwmepreibHO ONIACHBIM JIfl YeJIOBEKA CYUTACTCSH TOK

a) 0,01 A;

6) 0,1 A;

B) 0,005 A.

6. [lus TymeHusi moxkapa B 3JIeKTPOYCTAHOBKAX HA/0 NPUMEHSATh:
a) BOIY;

0) VIVIEKUCIIOTHBIC OTHETYITUTEIH;

B) TICHHBIC OTHETYIIUTEIH.

7. Ilpu HeHCHIPABHOCTH 3JIEKTPOOOOPYIOBAHMS HAN0:

a) BBI3BATh AIEKTPOMOHTEPA;

0) caMOMy PacTOYHHUKY HMPUCTYIUTH K PEMOHTY;

B) BBI3BaTh AIIEKTPOMOHTEPA, JI0 €r0 MPUXO0/a MPOBOIUTH PEMOHT.

8. PacrouyHuk 00s13aTe/IbHO J0JIKEH 3HATD:

a) mpaBuja 3JEeKTpoOe30MaCHOCTH;

0) MecTa pacroIOKeHHUsI CPEACTB MOKAPOTYIICHUS;

B) IMpaBHJIA PEMOHTA IEKTPOOOOPYIOBAHUSI.

9. Ilo geiicTBMIO JIEKTPUYECKOI0 TOKA Pa3INYaloT cjeyolue BUAbI NOPAKeHUsI:
a) paJaMalMOHHOE;

0) KOMIUIEKCHOE;

B) TEILJIOBOE.

10. YesnoBeueckoe Tes10 NPH MPOXOKIEHUHN Yepe3 Hero 3JIeKTPUYEeCKOro TOKa sIBJIseTCs:
a) TIPOBOTHUKOM;

0) [UPIEKTPUKOM;

B) TMOJYIPOBOJHUKOM.



DJIeKTPUYECKUI TOK, POXOAs Yepe3 TeJI0 YeJ0BeKa, 0Ka3bIBaeT:

a) TeIJIOBOE BO3/ICHCTBHUE;
0) Ouosornyeckoe BO3JEHCTBUE;
B) XHUMHYECKOE BO3/CHCTBUE.
12. Jlammo4ka MeCTHOIO OCBelIeHH sl 10JIKHA MUTATHCS OT CETH ¢ HANIPS2KEHUEM:
a) 220B;
06) 36B;
B) 120B.
Bapuant 3
Kaxxaplii Bompoc uMeeT OJIMH WM HECKOIBbKO MPaBUIBHBIX OTBETOB. BrIOepuTE BEpHBI OTBET.
1. OCHOBHON NIPUYMHON NOKaAPAa MOXKeT ObITh:
a) HEUCIPAaBHOCTH AJIEKTPOIIPOBOAKH;
0) KypeHHe Ha paboueM MecTe;
B) XpaHEHUE MACTISTHBIX TPSATOK, BETOIIH B JKEIE3HOM SIITHKE.
2. OnacHbpIM (paKTOPOM NOKAPA ABJIAETCH:
a) JIBIM;
0) MOBBIIIEHUE KOHIIEHTPAUH KUCIOPOJIa;
B) [aJAI0IIKEe YaCTU KOHCTPYKLIUM, arperaros.
3. IIporuBonokapHasi 3aIUTA 00eCIIEYNBACTCS:
a) IIPUMEHEHUEM CPEJCTB MPOTUBOABIMHON 3aIUTHI;
0) OpraHu3aIyeil YBaKyaluy JIIOIeH;
B) [IPUMEHEHUEM CPEJCTB MOKAPOTYLICHUSI.
4. B uessix noxkapHoii 0€30nacHOCTH NPU padoTe HA CTAHKE HE0OX0MUMO:
a) cOOJII0IaTh YHCTOTY U MOPSIIOK;
0) CaMOMYy MCIIPaBUTh MOBPEXKICHUE B DIIEKTPOMPOBOJIKE;
B) TYIIUTD TTOXKAP TTECKOM.
5. J1s TyleHus: mokapa B JIeKTPOYCTAHOBKAX NPUMEHSIOT:
a) YIJIEKUCIIOTHBIE OTHETYILIUTEIH;
0) BOJLY;
0) TICHY.
6. IIpn BO3HMKHOBEHHH 3arOPAHHA TOKAPb-PACTOYHHUK 00s13aH:
a) TYLIUTH TOKap COOCTBEHHBIMU CPEICTBAMU;
0) JKAATh TPUOBITUS TTOKAPHON KOMaHIbI;
B) BBI3BaTh MOKAPHYIO KOMAHTy.
7. IIpu BO3HMKHOBEHUM HEHCIIPABHOCTH 3JIeKTPO00OOPYI0BAHUS TOKAPIO-PACTOYHUKY HA/N0:
a) CaMOMY YCTPaHUTh MTOBPEKICHHUS,
0) BBI3BATh AJIEKTPOMOHTEPA;
B) HAYaTh UCIIPABIIATH MOBPEKIACHUS U BBI3BAaTh MacTepa.
8. B cayuae moxapa caenyer:
a) BBIKJIFOUUTH 3JIEKTPOABUIaTENb;
0) BBI3BAaTh MACTEPA;
B) BBI3BATh I0KAPHYIO KOMaHY.
9. Bopaa npumensieTcsi npy BO3rOpaHuM:
a) AJEKTPOYCTAHOBKHU;
0) mkada st OJICK Il
B) SIIUKA JJI1 XPAHEHUS BETOLIIH.
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10. PacToYyHHUK 0083aTEJIHLHO JOIKEH 3HATD:

a) MpaBHJia OXKApHOH 0€30MacHOCTH;

0) MyTH DBaKyallHH;

B) MpaBHUJia PEMOHTA JEKTPOIPOBOJIKH.

11. Ornerymuresanb OY-2 saBisiercs:

a) XUMHYECKUM TEHHBIM;

0) YTJICKHUCIOTHBIM;

B) ITOPOLIKOBBIM.

12.  YieKMCJI0THBIM OTHETYIIMTeJIeM 3anpeiaeTcs TYIIUTh:

a) AJIEKTPOYCTAHOBKH o1 HanpsbkeHueM 1o 1000 B;

0) AIIEKTPOYCTAHOBKH MMoJ1 HanpshkenueM 6omnee 1000 B;

B) MaTepuabl, TOPEHUE KOTOPBIX MPOUCXOIUT O€3 JOCTYyIaBO3ayXa.
13. XMMHYECKHM MEeHHBIM OTHETYIIHMTeJIeM 3anpemaercs TYIUTh:
a) JIETKO BOCILJIAaMEHSIFOIIMECS KUKOCTH;

0) IIeJI0YHBIE METAJUIbI M BEIIECTBA, TOPEHUE KOTOPBIX MPOUCXOIUT O€3 T0CTyIa BO3/1yXa;
B) AIIEKTPOYCTAHOBKH, HAXOSIIHUECS 1101 HATIPSKECHUEM.

14. ITopomiKoBBIM OrHETyHIMTEIEM 3anpeliaeTcs TYIIHTh:

a) TOPIOYHE KUIKOCTH;

0) AJIEKTPOYCTAHOBKH 0] HanpsikeHueM 6osee 1000 B

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB

«IIpaBoBble 1 HOPMATHBHbIE OCHOBBI 0€30MIACHOCTH TPYAA»
1. PacckaxuTe O POJM CHCTEMBl CTAaHIAPTOB OE30MACHOCTH TpyJda B 0OecredeHUH 0€30MacHOCTH Ha
IPOU3BOJICTBE.
2. Kakue opraHbl OCYIIECTBIISIIOT TOCYAapCTBEHHBIH KOHTPOJb 3aKOHOMATEIHCTBA MO OXpaHe Tpyaa?
3.Yrto Takoe OOLIECTBEHHBIH KOHTPOJIb 3aKOHOJATENbCTBA MO OXpaHe Tpyna?
4. HazoBuTe BUABI OTBETCTBEHHOCTH 3a HApYIIEHHE IMPaBWJI U HOPM IO OXpaHE Tpy[a.
5. Korma st pykoBOZSILIETO COCTaBa HACTYMAeT YrojOBHAs OTBETCTBEHHOCTH?
6. B kakux cimyyasix pyKOBOIMTENS MOXHO TMPUBJIEYh K MaTepUaIbHOW OTBETCTBEHHOCTH?
7. HazoBuTE BBl BHYTPUBEIOMCTBEHHOTO KOHTPOJISA?
8. Kakue ¢yHkuuu mpenoctaBiieHbl OOIIECTBEHHOMY KOHTPOIO 3a COOMIOJICHHEM MPaBUI U HOPM
OXpaHsbl Tpyza’?
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IHEPEYEHDb BOITPOCOB

Tepmun «OxpaHa Tpyaa» ¥ BXOJSIIKME B HETO MEPOTIPUSATHSI.

CpenctBa MHAMBUAYATbHOM 3aLIUTHL.

[TpaBa paGOTHHKOB B 001aCTH OXpaHbI TPY/A.

OCHOBHBIE HAIMPaBJICHUS TOCYAAPCTBEHHON MOTUTHKHU B O0JIACTH OXpaHbI TPY/a.

OrpanuydeHus IJig MOJPOCTKOB MPH BBIMOJIHEHUU TSHKEIBIX U BPEAHBIX padoT.

JIBTOTHI ¥ KOMITICHCAIIMU TIPY BBHITIOJTHEHUU PabOT ¢ BPEIHBIMH U OTIACHBIMH YCJIOBUSMHU TPY/A.
JIuna OTBETCTBEHHBIE 3a COCTOSHUE OXPAHbI TPYZA HA MPEANPUSATUH.

Jluma, opranu3yromye padoTy 1Mo oXpaHe Tpy/Aa Ha IPEAIPUSTHH.

Buibl OTBETCTBEHHOCTH 32 HApYIIEHUS TIPABIII OXPaHBI TPY/A.

. Hamzop u KOHTpOIb 3a coOMOAeHNEeM 3aKOHOIATEIbCTBA, IIPABUII 1 HOPM OXPaHbI TPYy/Ia.
. OOGIIeCTBEHHBIH U BEIOMCTBEHHBIN KOHTPOJIb 32 OXpaHOH Tpyaa.

. Buapl HecHaCTHBIX CiTy4yaes.

. PaccienoBanne HeCHacTHBIX CIIy4aeB Ha IIPOU3BOACTBE.

. JlokyMeHTbI, ohopMiIsieMble TPU HECUACTHOM Cilydae

. Buzbl nHCTpyKTa)EH.

. Ponp  Temmeparypsl ¥ BIaXKHOCTH B MUKPOKJIMMATE MOMEILEHUSI.

. [locnencTBust paboThI B 3aNbUIEHHBIX U 3aT'a30BAHHBIX OMEIICHUSX.

. CnocoOn1 00pBOBI ¢ 3aNMBUIEHHOCTHIO U 3ara30BaHHOCTHIO TTIOMEIIIEHUH.

. Bunipl BeHTWIISIMM.

. Bunel cuctem oToruieHHs, UX JTOCTOMHCTBA U HEAOCTATKH.

. TpeboBaHus, npeabsBiIsieMble K BOAOCHAOKEHHUIO M KaHAJIM3AlUK Ha TPEANPUATHH.
. Bunet ocenienus.

. TpeGoBaHus K palMOHAILHOMY OCBEILEHHUIO.

. [IpaBuna opranu3anuu 1 pacuéTa HCKYCCTBEHHOTO OCBEIIICHUS.

. Metoser m3meperuss u 00pb0a ¢ IryMoMm.

. Bubpanus u mytu e€ CHHXeHusl.

. [IpoAomKUTENbHOCTS pabOYero JHS, HEJIENH Y B3POCIBIX U MOAPOCTKOB.

. [lepeuenp mpodeccuii ¢ COKpamEHHbIM paboIuM JHEM.

. HenopmupoBauHbiii pabounii 1eHb.

. [lepepwiBbl B TeueHHE paboyeii CMEHBI.

. IIpaBuiia npenocTaBiIeHUs €KEHEAEIBHOTO HEIIPEPHIBHOIO OTABIXA.

. IlpaBuna npegocTaBieHust pabOTHUKAM €KETOHOTO OTITYCKa.

. CpencTBa KOJUIEKTUBHOM 3alUTHI.

. PaGouee BpemMs BoauTeN .

. OcobenHoctu yuéra pabouero BpeMeH! BOTUTEIIS.

. Tpe©boBaHus NPOU3BOACTBEHHOM CAaHUTAPHUH K MOMEIIEHUSIM MacCTEPCKUX.
. Texunka 0e30I1acHOCTH, €€ OCHOBHBIE 3aIa4H.

. BuJipl 3a1IMTHBIX CPEACTB U UX Ha3HAYCHHUE.

. IIpaBua 6e30MaCHOCTH MPH IIMHOMOHTAXKHBIX paboTax.

. XpaHeHre aBTOMOOMIJIEH Ha OTKPBITHIX IJIOL[A/IKaX U CTOSTHOYHBIX OOKCaXx.
. [Tomerenus 11t TEXHUYECKOTO OOCITY>KHBAHUSI U PEMOHTA aBTOMOOUJIEH.
. [loxxapHas 6€30macHOCTh MPU OOCTYKUBAHUH U PEMOHTE aBTOMOOHUIIEH.

. TpeboBanusi 0e30macHOCTH, MPU PEMOHTE ra300aNIOHHBIX ABTOMOOMIIEH.
. OnacHble u BpeaHbie (haKTOpbl, BOZHUKAIOIIUE TIPU CBAPOYHBIX paboTax.
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70.
71.
72.
73.
74.
75.

Texnuka 6€30IaCHOCTH npu MEAHUIKO-KCCTAHHUIKHUX pa60Tax.

OmacHeble (I)aKTOpLI IIpHU BYJIKAHHU3AIMUMOHHBIX U INIMHOMOHTAKHBIX pa60TaX.

[Tpr4uHBI ¥ TOCAEACTBHSI MOPAXKEHUS  DJI. TOKOM.
TpeGoBanus, npeabsBIsSeMble K PyYHOMY CI€CapHOMY MHCTPYMEHTY.

KJIaCCI/I(i)I/IKaHI/IH TPY30B 110 BECOBBIM KaTCTrOpHsAM U CTCIICHU OITACHOCTH.

bezonacHocTh Tpyna npu paboTte ¢ 371eKTPOUHCTPYMEHTOM.
TpebGoBaHus K OpraHM3aLUU MEPEBO3KH IPy30B aBTOMOOMIISIMH.
TpeGoBanus, npenbsBIseMbIe K TOIPY304HO-Pa3TPy30UHbIE TIOMIAIKH.
VYrpasnenue noxbEMHO-TPAHCIOPTHEIM 000PYIOBaHHUEM.
O0s13aHHOCTH BOAUTEIIS IIPU TIEPEBO3KE I'PY30B.

TpebGoBanus 6e30MacHOCTH IPU EPEBO3KE KOHTEHHEPOB.

[IpyuuHbI 10KapPOB.

PasnoBugHOCTH rOpeHUs.

OcHoBHbIE (yHKIIMU OpraHoB ['0CcyrapcTBEHHOTO MOXKapPHOTO HAJ30pa.
OTBeTCTBEHHBIE 32 MOKapHYIO0 0€30MaCHOCTh Ha MPEANPUSTHH.
OcHOBHbIE IPUYMHBI IOKAPOB HA ABTOTPAHCIIOPTHOM IPEANPUATHH.
Hcnonp30Banue OrHETYIIANIMX CPEICTB IIPU IIOXKAPE.

BI/II[I)I ABTOMATHU3UPOBAHHBIX ITPOTHBOIIOKAPHBIX CUCTEM.

Briusnne aBTOMOOHIBHOTO TPAHCIIOPTA HA OKPY)KAIOIILYIO CPEy.

[Ipumeps! OTpULIATENEHOTO BO3ACHCTBHS aBTOMOOMIIS HA OKPYKAIOIIYIO CPEy.

CHIKEHHEe ITyMOBOTO BO3/ICHCTBUS aBTOTPAHCIIOPTA Ha YeTIOBEKa.
OTBETCTBEHHOCTb 3a 3arps3HEHUE OKPYKAIOIICH CPe/Ibl.
Buapl nuciuniMHapHbIX B3bICKAHUM.

Hanoxxenue mrpadoB 1 3aMe4aHUil HHCIIEKTOPAMH.
[IpuBnedenne paboTHHKA K MaTepUaTbHON OTBETCTBEHHOCTH.
YronoBHAasi OTBETCTBEHHOCTD 3a HAPYIIICHUS OXPaHbI TPY/a.
[IpoBeneHre BBOJHOTO MHCTPYKTAXKA.

Lens mpoBeneHUs MEPBUUHOTO MHCTPYKTAXka.

[IpoBeneHre MOBTOPHOIO HHCTPYKTAXKA.

Llesnb npoBeneHUss BHEIUIAHOBOTO MHCTPYKTAXA.

Kabuner oxpaHbl Tpyaa Ha MPEANPUATHH.
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2.4. ITaxem sx3amenamopa’

IHAKET 9K3AMEHATOPA

3amanue
yKazvleaemcs mun 3a0anus (meopemuyeckoe, NpaKkmuieckoe), Homep 3a0anusi U e20 Kpamkoe cO0epHcaHue

Pe3yabTaThl 0cBOCHMS Kpurepun ouenku pesybrara OTMeTKa 0 BBINIOJIHEHUH
(OOBEKTHI OLICHKH) (B cootBercTBUH € pazznenoM 1 «Ilacnopr

KOMILJIEKTa KOHTPOJIbHO-OLEHOYHBIX

CpENCTB)

YcinoBus BbINOJIHEHUS 3aJaHUI (€CIIU IPEAYCMOTPEHO)

Bpewmst BeImoHEHUS 3a/1aHUsT MUH./9ac. (eciu OHO HOpMUpyemcsi)
TpeGoBaHus OXpaHbl Tpy/a:
UHCMPYKMAdIC NO mexHuKe 6e30nacHOCm, Cneyooexcod, Hanudue UHCmMpyKmopa u op.
Ob6opynoBanue:
Jlutepartypa 11 9K3aMEHYIOIMUXCS (CIpaBOYHAs, METOAMYECKAs U Jp.)
JlomonHuTeNbHAS TUTEpaTypa Uit Sk3aMeHaropa (yueOHasi, HOpMaTUBHAS U T.I1.)

! TTakeT 5K3aMeHATOpa MOKET OBITH CHOPMUPOBAH KaK IO BCEM 3aJaHUAM (ECIH OLIEHUBAHUE IIPOBOJUTCS EAMHOBPEMEHHO M / UM 0ObEM 3alaHU HEBEIMK), TAK U [0 KAXKIOMY 3a1aHHI0
(ecu OI[CHUBaHKE PACCPEIOTOUCHO BO BPEMEHH U ITPOBOJMTCS 110 HAKOMUTEILHOU CHCTEME 1 / T 00beM 3aaHuil BeluK). [IpuBeneH MakeT sl OTHOTO 3a/1aHusl.




