MMWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHMSI
POCCHUIMCKOM ®EJIEPALIMNA
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30BATEJILHOE
VUPEXIEHUE BHICILIEIO OEPA3ORAHIAY
«JIYTAHCKHWM IT'OCYIAPCTBEHHBIN VHUBEPCUTET
MMEHMH BJIAJIMMHUPA J1AJIS»

MHCTHTYT TpaXAaHCKOMNW 3almMTH
Kadenpa oxpansl Tpyaa 1 6e30MacHOCTH KU3HEACATEIIBHOCTH

Manxkus 10.B.
20 74 rona

®OH/]I OLEHOYHBLIX CPEJACTB
no y4eOHOH THCUHILTHHE

«be3onacHoCTh KH3HEAeATEILHOCTHY
12.03.04 BuorexHHYECKHE CHCTEMBI H TEXHOJIOTHHA
buorexHuueckue U MeIMIIUHCKHE anaparsl ¥ CHCTEMBI

Paspaboruuk (pazpaboTunku): / 2
JOLEHT /JV"" Cano B.H.
ucs)
cTapuIdii nperoaasaresb ITponnna HO.T.

®OC paccmorpen u opobpen m% Ka(benpm OXpaHbl Tpyda U 6e301acHOCTH

KH3HEAEATENBHOCTH OT «25» 02 2025 2025 I., mpotokon Ne 4

3aBeayroumi Kadeapoi W/ Mensuuk B.A.

7 ﬂ(n ch) (DHO)

Jlyranck 2025 r.



KoMmmiekT OLCHOYHBIX MaTE€PHUAJI0B 110 JUCIHUIIJIUHE
«be3omacHOCTD KU3HEAESITEIbHOCTH

3aHaHHH 3aKPLITOI'0 THUIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 THIIA HA BblﬁOp NMPpaBUWJIBHOI0 OTBETA

Buibepume ooun npasunvhwiii omsem.

1. OnTuManbHble MUKPOKIMMATHYECKUE YCIOBUS 00€CIIEUNBAIOT:

A) mo0ble mapamMeTpbl MUKPOKINMATA;

b) o01ee U JIoKaJIbHOE OIIYIIEHUE TEIUIOBOI0 KOM(OpPTa B TEUCHUE paboydeii CMEHBI
IIPY MUHUMAaJIbHOM HAINPSYKEHUH MEXaHU3MOB TEPMOPETYIIALNH;

B) coueranme mapaMeTpoB  MHKpOKIMMAaTa, KOTOpble IpU  KOPOTKOM
CUCTEMAaTUYECKOM  BO3JICHCTBUM Ha YEJOBEKa OOECIEUMBAIOT COXpPaHEHHE
HOPMAJIBHOTO TEIUIOBOI'O COCTOSIHMSI OpraHu3Ma C HalpsKeHHEM MEXaHU3MOB
TEPMOPETYJISILINH;

I') Temmneparypa Bozayxa 25°C, oOTHOcHUTENbHas BIAXHOCTb 35%, CKOpOCTh
IBIOKeHUS Bo3ayxa 0 m/c.

[IpaBwibHBIN OTBET: b

Komnerenmmu (maaukatopsl): YK-8

2. 3amuTHOE 3a3eMJICHHUE — JTO:

A) TpemHaMEPEHHOE DJIIEKTPUYCCKOE COCAHMHEHHE C 3eMJIEH METaUIMYCCKUX
HETOKOBEIYIIINX YaCTEH;

b) npeanamepeHHOE IEKTPHUCCKOE COSAMHEHNE C HYJIEBBIM 3alIUTHBIM IIPOBOIOM;
B) mnpenHamepeHHOE DJICKTPHUYECKOS COEIMHEHHE C 3€MIeH MeTalInYeCKUX
TOKOBEAYIIMX YaCTEW;

I') mpeaHamepeHHOE IEKTPUUECKOE COCAMHEHHE TOKOBEAYIIMX YacTell ¢ HYJICBBIM
3aIIUTHBIM MPOBOJIOM.

IIpaBunbHbIii OTBET: B

Komnerenuuu (uaaukatopsl): YK-8

Bbl6epume 6Ce npaesujibHvle omeeniol.

3.  Buabl HCKYCCTBEHHOTO OCBEIICHHS MO (PYHKIIMOHATBHOMY Ha3HAUCHUIO:
A) aBapwuitHOe

b) o6riee

B) pabouee

') nexypnoe

) oxpanHoe

E) cnenuansHoe



’K) sBakyaruonHoe
[IpaBunbubie oTBeTH: B, A, I, I, E
Kommerennmu (naaukaropsl): YK-8

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUA

Yemanosume npasunvrioe coomseemcmaue.
Kaoswcoomy snemenmy neeoco cmoabya coomeemcmeyem mMoaAbKO OOUH IJNeMEHM
npasozo cmoadya.

1. YcranoBuTe COOTBETCTBUE MCIKIAY BEJIMUYMHOM KOJIMYECTBEHHOI'O MOKa3aTels
OCBEIICHHOCTH U €€ €IUHUIICH HU3MCPCHUA.

1. CsetoBoii notok (F) A) xannena (km)
2. Cuna ceta (I) b) ntromen (11m)
3. OcgemenHocts (E) B) mtokc (k)
[IpaBubHBIN OTBET:
1 2 3
b A B

Kommerennmu (naaukatopsl): YK-8

2. YCTaHOBUTE COOTBETCTBUE MEXAY MPUOOPOM M BEJIMYMHON, KOTOPYHO OH

U3MepsieT
1. Ilymomep A) TemmiepaTypa BO3Iyxa
2. JIrokcmeTp b) ckopocTh IBUXKEHUS BO3oyXa
3. Ilcuxpometp AccmaHna B) ypoBens myma
4. AuemomeTp ') ocBenieHHOCTD
[IpaBUIBHBIN OTBET:
1 2 3 4
B I A b

Komnerennuu (nuaukaropsl): YK-8

3. YcTaHOBUTE COOTBETCTBHE MCXKY BUJIaMU IIyMa U €ro UCTOYHUKAMU:

BO3HMKAET IMpu TypOynu3auMd TMOTOKAa H
OTKJIOHEHUH TUIOTHOCTH Ta30B MPH TOPEHHH,

. a TaK¥Ke MTHOBEHHOM U3MEHEHUU
1 mMexaHMYeCKHUi A)
WHTEHCUBHOCTHU BbIJICJICHUS Tera,
MPUBOJSIIETO K MIHOBEHHOMY IMOBBILIEHUIO
JABJICHUS
aspo(ruzapo .
2 po(ruapo) " b) wumnynbcHbIN
JUHAMUYECKUAN

BO3HUKAET IIpM JBW)KEHUM Trasa, Iapa,
3  TepMUYECKUI B) »xupkoctm B pe3yibTare  MyJbCalUd
JABJICHUS u3-3a TypOYJEHTHOIO



IIepEMEIINBAHUs IOTOKOB
4 B3pbiBHOil r) BOSHUKACT MPH IBIKCHMH, COYNapeHNH,
TPEHUHU JIeTAJIEH MAIMH U MEXaHU3MOB
[IpaBUIbHBIN OTBET:
1 2 3 4
B r b A

Komnerenuuu (nuaukaropsl): YK-8

3aganus  3aKpBITOr0 THNA  HA  YCTAHOBJEHHEe  NPABHJIbHOM
MOCJIe0BATEJIbHOCTH

Yemanosume npasulbHyro NOCIe008aAMENbHOCHb.
Sanuwume npasuibHyro NnoC1e008amelbHOCb 6yK6 cjllesa Hanpaeo.

1. PaccraBhTe B MPaBUIIBLHONW TMOCICIOBATEIHPHOCTA MEPONPHUATHS TIPU OKA3aHHUH
TIEPBOM MTOMOIIH JINIIAMH, HE UMCIOIIIUMH MEIUIIMHCKOW ITOATOTOBKH

A) Onpenenenre HaTUIHsI MPU3HAKOB KU3HU Y TIOCTPAAABIIIETO.
b) IlpoBenenue oOLeHKH OOCTAaHOBKM M oOOecrieueHue Oe30MacHBIX YCJIOBUH s
OKa3aHWs IEPBOU MOMOIIH.
B) Bb130B ckopo#t MEAUIIMHCKON TTOMOIITH.
[') TlpoBenenue 0030pHOTO OCMOTpa TOCTpajaBIIero (MOCTPAAABIINX) IS
BBISIBJICHUS TIPOJIOJDKAIOINIETOCS] HapY>KHOTO KpoBoTeueHus. [lpu HeobxoaummocTu
OCYIIECTBJICHUE MEPOIPUSITUN MO BPEMEHHON OCTAHOBKE HAPYHOTO KPOBOTCUEHUS
OJIHUM WJTU HECKOJIBKUMHU CIIOCOOAMH.
[TpaBunbubiii otBeT: b, I', A, B
Komnerennuu (nuaukaropsl): YK-8

2. PacctaBpTe B TMpaBWIBHOW IOCIIEIOBATEILHOCTH JEUCTBHUS TIPH TIEPEIIOME
(BBIBUXE) WIJIH OKOTE

A) Omnpenenure, BO3MOXKHO JIM TEpPEMENICHUE IMOCTPaAaBIIEro 0 MPUOBITHUS
crienuaiucToB. He mepeHocuTe moCTpajaBIIero U He MEHSNUTE €ro MOJIOKEHUS MpU
TpaBMax IMO3BOHOYHMKA!
b) IIpu HanmuMu KPOBOTEUEHUSI OCTAHOBUTE €TO.
B) OGecrneubTe HEMOIBIKHOCTh KOCTH B 00JIAaCTH TiepesioMa — MPOBEAUTE
uMMoOmM3auio. st 3Toro HeoOX0IMMO 00€3ABUKUTH CYyCTaBBI, PACIIOJIOKEHHBIC
BBIIIE U HUXKE MEepesioma.
I') Hanoxure muHy. B KayecTBe WIMHBI MOXHO HCIIOJIb30BaTh IUIOCKWE MAJIKH,
JIOCKW, JUHEHKH, mpyThs u mpodee. llluHy HE0OXOAMMO IMIOTHO, HO HE TYTO
3a(UKCUPOBATH OMHTAMU WJIH TIACTHIPEM.
JI) OmeHuTe TIKECTh COCTOSIHUSI TOCTPAJABIIETO, OIPEASIUTE JIOKAIU3AIUIO
nepeiaoma.
[IpaBunenbiii otBeT: [, b, A, B, T
Komnerenuun (uaaukaropsl): YK-8



3. PaccraBpTe B mMpaBWIIBHON MOCIEAOBATEILHOCTH ACHCTBUS MPHU MOXKape Ha
00BeKTe

A) HEMEJICHHO COOOITUTH O MOXKape B TOKAPHYIO OXPaHy IO TOPOJICKOMY TenehoHy
no Homepy «01» wnmm mo mobminpHOMY Tenedony mo Homepy «112» (mpu 3TOM
HEOOXOJMMO YETKO Ha3BaTh aJpeC OpraHU3allid, MECTO BO3HMKHOBEHHS MOXapa, a
TaKKe€ COOOIIUTh CBOIO JOJKHOCTh M (aMmINI0) W W3BECTUTH O TMOXKape
PYKOBOJIUTENSI OPraHU3ALMH WM 3aMEILA0IIEro ero pabOTHHKA,;
b) 3amelicTBOBaTh CUCTEMY ONMOBEUICHUS JIIOJEH O IMOXkape, NPUCTYIUTh CaMOMy U
IpUBJICYb JPYTUX JUI] K 3BaKyallMd U3 3/1aHUs B 0€30IaCHOE MECTO COTJIACHO IJIaHy
HBaKyalllH;
B) opranuzoBaTh BCTpeuy MOXKApHBIX MOJpa3/ieleHUil (BbLACIUTD /JI BCTPEUd
NO’KAPHBIX IMOAPA3JEICHUN JHUI0, XOPOIIO 3HAIIEE PACHOJIOKEHUE MOIBE3THBIX
IIyTe U BOJJOMCTOYHUKOB);
[) mpu HEOOXOIUMOCTH OTKIIOYUTH 3JICKTPOIHEPTUI0, MPHOCTAHOBUTH paboTy
OTICJIbHBIX arperaroB M YYacTKOB, CIIOCOOCTBYIOIIMX Ppa3BUTHIO MOXapa U
3aJILIMJICHUIO TTIOMEIICHUM 3JIaHMNs;
J1) o1IeHUTh OOCTAHOBKY M MPHUCTYIHTH K TYIICHHIO 0Yara BO3TOPAHUS HMEIOITIMHUCS
NEPBUYHBIMH CPEJICTBAMH TMOKAPOTYUIEHUSI (OTHETYIIMTENIAMH), ISl JTUKBHALUAN
€ro Ha paHHEW CTaJuu.

[IpaBunbnsiii oTBET: A, b, I, /1, B.
Komnerenmmu (maaukatopsl): YK-8



3ajannsi OTKPBITOIO THIIA

3aIlaHl/Iﬂ OTKPBLITOT0 THIIA HA TOIIOTHECHUE

Hanuwume nponyuieHroe Cjioeo (moeocaqemaﬂue).

1. BeposTHOCTb HAHECEHUS BPEAA C YUETOM €€ TAHKECTH — 3TO
[IpaBWIBbHBIN OTBET: PUCK
Kommerennmu (naaukaropsi): YK-8

2. PaGoTHuku, 3aHsATHIC HA pabOTaxX ¢ BPEAHBIMU U (MJIM) OMACHBIMU YCIOBUSIMU

TpyJa (B TOM YKCJIe Ha MOA3EMHBIX paboTax), a TakKe Ha paboTax, CBSI3aHHBIX
C JIBIDKEHHEM TPAHCIIOPTa, MPOXOJAT 00s3aTeIbHbIC MpEeABApPUTENIbHbIE (TIpU
MOCTYIJICHUW Ha paboTy) W nepuoanueckue (s auil B Bo3pacte 21 roma —
€XXETOIHBIC) JUISL  OTIpeNIeJICHUs] TPUTOJHOCTU
ATUX PaOOTHUKOB JUIsl BHITIOJHEHUS MOPYyYaeMoi pabOThl M MPEIyIpesKIeHUs
npo¢eCCUOHANIbHBIX 3a00I€BaHUM.

[IpaBUIbHBIN OTBET: MEAULIMHCKUE OCMOTPHI

Kommerennmu (naaukatopsl): YK-8

3. Hampspbkenne Mexmay NByMs TOYKaMH IIETMH TOKA, HAXOMSIIUMHKCS OJHA OT
JPyTOMl Ha PACCTOSIHUU IlIara, Ha KOTOPBIX OJHOBPEMEHHO CTOUT YEJIOBEK,
HAa3bIBACTCSA :

[IpaBuibHBIN OTBET: MIATOBOE HAIPSKEHUE
Komnerennuu (nuaukaropsl): YK-8

3az(amm OTKPLITOI0 THUIIA ¢ KPATKUM CBOﬁOI[HbIM O0TBCTOM

Hanuwume nponywennoe cnoso (crosocouemanue).

1. — 3TO CHUCTEMa 3HAHUM, HANpPaBJICHHBIX Ha oOecreyeHue
0e30MacHOCTH B MPOU3BOJCTBEHHON M HEMPOU3BOJICTBEHHON Cpelie, ¢ y4eTOM
BJIUSIHUA Y€JIOBEKa Ha )KM3HEHHYIO Cpey.

[IpaBunbHBIN OTBET: 0€30MaCHOCTS ku3HeaesTeTbHOoCTH/BXK]]
Komnerenuuu (uaaukaropsl): YK-8

2. YpoBeHb pHCKa, KOTOPBI 00IIECTBO MOKET MPUHATH (Pa3pelInTh), YUUTHIBAS
TEXHUKO-D)KOHOMHYECKHE W COLMAJIBHBIE BO3MOYKHOCTHM Ha JIaHHOM 3Tarie
CBOETO PA3BUTHA — 3TO :

[TpaBUIIbHBIN OTBET: MpUEMIIEMBIN PUCK/IOIYCTUMBIN PUCK
Kommnerennmu (naaukaropsi): YK-8




3. — 9TO CHCTEMa COXPAHEHUs )KU3HU U 310POBbsi pAOOTHUKOB B
mpolecce TPYAOBOM JEATEIbHOCTH, BKJIIOYaromas B ce0s MpaBOBHIC,
COIMAIbHO-DKOHOMHYECKHE,  OPraHW3allMOHHO-TEXHUYECKUE, CaHUTAPHO-
TUTHCHUYECKH, Je4eOHO-TIPODUIAKTUIECKUE, PEaOUITUTAIIMOHHBIC W HWHBIC
MEPOTIPHUSATHSI.

[TpaBunbHBIN 0TBET: 0XpaHa Tpyaa/OT
Kommerennmu (naaukaropsi): YK-8

3aIlaHl/Iﬂ OTKPLITOT0 TUIIA C PAa3BEPHYTHIM OTBETOM

1. Pemmre 3amauy.

OrnpenenuThb, Ha CKOJIBKO JHEH COKPATUTCS MPOJOHKUTEILHOCTD KU3HU (AT)
KYPWJIBIIIMKA, €CIM M3BECTHO, YTO CPEAHAS MPOAOKUTEIbHOCTh XKU3HH (T)
cocTaBiisieT 73 roja win 26663 nHs, a pUCK KypWIbIIHUKA (MJIM €r0 WHIWBHIyaJbHas
BEpOSITHOCTH cMepTH) paseH 7-10 7.

[IpuBecTH penieHre 3a1auu.

Bpewms Beimonnenus — 10 muH.

OxunaeMblid pe3yJbTar:

Haitnem npoaomkutenbHOCTh KU3HU (AT) Kypuiibiuka u3 GopMyJibl pUcKa:
AT

R =
T
AT=R-T=7-10"%2-26663 = 1866,41 gueii uau 5,1 ner.
Otser. Ha 5,1 net cokpaTuTcst mpo 0 KUTEIHLHOCTD KU3HU KYPUITBIITUKA.
Kpurepun ouenuBanus:
— HAXO0XJACHUE MPOJAOIKUTEIBHOCTD KU3HUA U3 (OPMYIIBI PUCKA
Komnerennuu (nuaukaropsl): YK-8

2. OmpenenuTh, COOTBETCTBYET JM HOpPMaM €CTECTBEHHAs OCBEIICHHOCTh B
IPOU3BOJCTBEHHOM IIOMELIECHHUH, €CIIU: HAapyKHasl OCBEEHHOCTh Ey,, = 10000
JIK; BHYTPEHHsIS ocBenieHHOCTh E,, = 200 nkx; HopMatuBHOE 3HadeHue KEO,
COOTBETCTBYIOILIEE Pa3psay U MOAPA3PSY 3pUTENbHON padboThl €, = 1,5%.
[IpuBecTr noHOE pELIECHNE 3a0aUH.

Bpewms Boinonnenus: 10 MuH.
OxuaeMblid pe3yJbTar:

-100% = 2%.

. E 200
Hatigem daktrueckoe 3aaueHue KEO = —= - 100% =
Esap 10000

HopmatuBHasi OCBEIIEHHOCTh JOJKHO OBITh B mpenenax +=10% oTr HOpMaTUBHOTO
sHaueHust KEO (2% >1,65%).

OTBET. €CTECTBEHHass OCBEIIEHHOCTb B  TMOMEIICHUH HE  COOTBETCTBYET
TMTMEHUYECKMM HOpMAaTWBaM, TaK KaK (AKTHYECKOE 3HAYECHHE €3 OOJIbILE
HOPMATUBHOTO 3HAYEHUS €.

Kputepuu onieHuBanus:

— omnpenenenue paxtuueckoro 3HaueHust KEO;



— cpaBHeHue ¢aktruueckoro 3HaueHuss KEO ¢ HopMaTuBHbIM;
— BBIBO/I.
Kommerennmu (naaukaropsl): YK-8

3. Onpenenuth KOADOUIIMEHT HYACTOTHI M TSHKECTH  ITPOU3BOJCTBEHHOTO
TpaBMaTu3Ma I TPEANPHUATHAS, B KOTOPOM: CPEAHECIHCOYHOE YHCIIO
paboTaromux 3a otdeTHbIA nepuoa P = 20000 yen., KOMUYECTBO HECHACTHBIX
ciy4aeB Ha pousBojacTBe N = 40 u o01iee YuciIo THEeH HETPYI0CTIOCOOHOCTH
1 =700.

[IpuBecTu mosiHOE peleHue 3a1auu.
Bpewms BeimonHenus: 10 MuH.
OsxumaemMblid pe3yibTar:

Haitnem xoadduruent gacrorsl (K,)

T 40
K, = 5 1000 = 55000 1000 = 2 (HC na 1000 paboraromux).
Haiinem kosdunment tsokectu (K)
K, = % = % = 17,5 (komyecTBO AHEH HeTpyaocmocooHoctr Ha 1 HC).

Otser. K, =2, K, =17,5.

Kpurepuu onieHuBaHus:

— onpeeneHune kodddummenta yactotsl (Ky);
— onpeeneHue kodddunuenta Tsoxectu (K,).
Komnerennuu (nuaukaropsl): YK-8



BKCﬂepTHOC 3AKJII0YEeHHE

[Ipencrasnennsiit poua oneHouHsix cpeacts (aanee — ®OC) Mo AUCHUIIIHHE
«besonacHOCT KH3HEACATENEHOCTHY cooTBeTcTRYET Tpedbosanuam ®I'OC BO.

[Ipennaraemeie opMbl ¥ CpeACTBA TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS
aJleKBaTHbl 1LIeJsM M 3a/a4aM peajid3alMd OCHOBHOH IpodeccHoHalIbHOM
o0Opa3oBaTesbHOM MpOrpaMMbl [0 HANPABIEHHIO [OATNOTOBKH / CHELHAIbHOCTH
12.03.04 buoTexHUYEeCKHE CHCTeMBI M TEXHOIOTMH MpOQHIL IMOATOTOBKH
broTexHUYeCKUe U MEMIIMHCKKE anmaparbl H CHCTEMBI.

OneHouHbIe CPEACTBA IS TEKYIIIEro KOHTPOJIS yCIIEBAeMOCTH, IIPOMEKY TOYHOM
arTeCTallMy 110 UTOraM OCBOCHHS AMCLIMILIHHEI TTPEJICTABIEHB! B TIONHOM 00BeMe.

Buzbl OlleHOYHBIX CPEICTB, BKIIOYEHHBIE B IpeCTaBIeHHbIH GOH/I, 0TBEYaloT
OCHOBHbIM npuHUUnaM ¢popmuposanus GOC.

Paspaborannsiii 4 npeAcTaBIeHHbIH 1151 SKCNepTU3b! (HPOH/L OLEHOYHBIX CPEJICTB
peKoMeHJyeTcss K HMCIONb30BAHUIO B IIpoLiecce IMOATOTOBKHM OOydalommxcs o
yKa3aHHOMY HamnpaBJIeHUIO / CreHaIbHOCTH.

Ilpencenarens yueOHO-METOAHIECKOH KOMHCCHHU

HHCTUTYTA /7/ Muxaiinos /1.B.



JIneTr n3MeHeHUuM ¥ 10MOJTHEHU

10

Ne i/t

Bunwl nomonuenuii u
U3MEHEHUN

Jlata 1 HOMep MPOTOKOJIA
3acemanus Kadeapsl
(xadenp), Ha KOTOPOM ObLTH
paccMOTPEHBI B 0JI00PEHBI

Ioamnuce
(c pacuppoBKOI)
3aBeyIOMIETo Kadeapoit
(3aBemyromux Kadeapamn)




