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OBIHHUE METOAUYECKHE YKA3AHUA

B kypce "Oxpana Tpyza" M3y4aiOT 3aKOHO/ATENBHbIC aKThl M HOPMBI, Hanpas-
JIEHHEIe Ha obecreyeHue He30MacHOCTH TPy, a Takike METOIbl H CToco0bl yCTpaHe-
HMA M YMEHBLIIECHHS OMACHOCTEH M BPeIHOCTEN, HMEIOIMX MECTO Ha IIPOU3BOJICTRE.
Bonpochl oXxpaHbl TpyJa H3y4alOTCd Ha OCHOBE aHa/M3a NPHYNH TPaBMATH3MAa H
npod3zabonesanuii 4 0606LEHNE METOXOB OXPaHbl TPYIA, & TAKKE Ha OCHOBE BhIABJIE-
HHA Jiy4LIMX METOAOB WHXEHEPHBIX PellcHUH Mo 6e30MacHbM YCIIOBUAM Tpyda Ha 6a-
3¢ HOBOM TEXHMKH.

B o0Opem yuebHOTO MaTepHana No Kypcy BXOIST: METOAHYCCKHE YKa3aHus; pe-
KOMEHlyeMast JINTEParypa; HHCTPYKTUBHBIE MAaTePUasbl; KOHCNICKT JIEKUMit.

HM3yuars xypc criefyer B NOCIe0BATEIBHOCTH YKa3aHHOM B AaHHOM MOCOOHM;
He PEKOMEHIYECTCS NEPEeXOauTh K CEAYIORICH TeMe, ecii NpeabiAyas He J0CTaTOyHO
YCBOCHA.

KoHTpob 3HaHMit 10 1aHHOH TeME OCYIUECTBASETCA TTyTeM OTBETOB Ha BOIpO-
chl Uit camonposepky. C BOMPOCAaMH BOHHKAIOLIMMH IPH H3YYECHHUH Kypca CleayeT
oOpawatkcs Ha kadenpy "TexHONOTHA CTPOHUTENBHOTO NPOU3BOACTBA", NperoaaBare-
JIH KOTOPOH KOHCY/ILTAIHH CTYEHTOB.

Hocne H3ydeHns Bcero Kypca CTYAEHT BBIIIOIHAET H NMOChLIAET B A€KAHAT 3a04-
HOro (haKyjikTeTa 3204HOr0 06YYEeHHI KOHTPOLHYIO paboTy, KOTOpas noc/e MpoBepKu
TIPENnoAaBaTeNeM MOKET OBITh 3a4TEHA TOJBKO B IIPUCYTCTBHM cTyleHTa. KoHTposbHas
paboTa BEINONHAETCA 110 BAPHAHTY, HOMEP KOTOPOro onpeaciiercs B Tabauie 1 B co-
OTBETCTBHH C IIHPPOM CTyAEHTA.

Petrenue 3aaa49 4 OTBETH! Ha BONPOCH! AOMKHL! CONPOBOMKIAATECA CChUIKAMH Ha
JIATEPATYPHBIE UCTOYHUKY, a TaKXKe 3CKH3aMHU B MacilTade , BBITIONHEHHBIE KapaHia-
woM. KcepoKonuH, BEIPE2KH U3 KHHT HE 3aUMTHIBAIOTCA H paboTa BO3Bpamacrcs cry-
Jenty. B koHUE paboTh! yKa3bIBAETCA MCIIONB3yeMas JIMTEpaTypa, CTABHTCA [OMITUCH
CTYJIEHTA U JIaTa.

B nepHon 3K3aMEHALMOHHOH CECCHM B MHCTUTYTE YHTAIOTCH 0030pHBIC JICKHUH
1 IPOBOAATCS B j1aGOpaToOpHbiE 3aHATHA.

JK3aMeH MPUHHMAETCA NPU YCIIOBUH MPENOCTABIIEHHOH KOHTPOIBLHOH paboThi,
BBITIOJIHEHWH M 3aluTe faboparophbix pabor. Ha sk3ameHe K CTyNeHTaM RPEAbABIIN-
10TCH TpeOOBaHUA B COOTBETCTBHU C 0OBEMOM MPOrpaMMBl U KOHTPOJIBHBIX BOMPOCOR,
NOMEHIeHUH B NAHHBIX YKa3aHHAX.

KoHTtposneyas paGora cOCTOMT H3 peleHus JByX 3ajay ¥ OTBETOB Ha MATh BO-
npocos. Bompocel ¥ 3amauy BeIOHpaeTcs mo TabiMUE B COOTBETCTBHH C YHEOHBIM
oG POM CTyIeHTa.



NNPOITPAMMA M METOANYECKHE YKA3AHUA IO TEMAM KYPCA
Tema 1. O61mue Bonpock! 0XpaHbt TPyla

Cogepxanne xypca "OxpaHa Tpysa". OCHOBHbiE BOMPOCH H OMPEACICHHUA.
Cucrema craaaapros Gesonacdocts Tpyaa (CCBHT). Bonpocet oxpatbl TpyAa B 3aKo-
HomaTenbHbIX akTax PB. BiusiHve 3uopoebix M 6€30TacHBIX yCIOBMH Tpyaa Ha IMOBbI-
{LieHHe NPOH3BOAMTENEHOCTH Tpyla. OCHOBHBIE MyTH pellieHus npodnem Ge3onacHo-
CTH Tpyda Ha 3aBofax. Pojib pyCCKUX U COBETCKUX YYEHBIX B pa3BHTHM OXpaHbi TPYAA.

[IpaBoBbIe OCHOBBI H 3axoHOATENBHbIE MONoKenst 1o Oxpane Tpyaa. [1pasuna
¥ HOPMBL 110 TeXHMKe 6e30TaCHOCTH | IIPOU3BOICTBEHHOM CAHUTAPHH.

Hpaﬁa, 00513aHHOCTH ¥ OTBETCTBEHHOCTH HAHWMATENA B JIHLE aIMUHMCTPaTUB-
HO- TEXHHYECKOTO MEPCOHaa B 00/1aCTH OXpaHbl TPyAa.

BOIIPOCHI 1151 CAMONIPOBEPKH
1. KTo ocymectpisercs Haq3op 3a coOMIOAEHUEM 3aKOHOB M0 oxpaue Tpyaa?
2. B yeM COCTONT OTBETCTBEHHOCTh TIPEINPUATHS ¥ AOHKHOCTHBIX JIML 33 HAPYLLICHHUE
npaBui MO oXpaHe Tpyna?
3. Kax BmusioT Oe30nacHbie YCIOBHA TPYIA HA NPOH3BOAHTELHOCTS?
4. Kakue BbI 3Ha€Te OpraHbl [0CyaapcTBEHHOrO HAA30pa MO OXpaHe Tpyaa?

TNureparypa: [1],(2],[3].[4],[9].
Tema 2. OpranusanHoOHHbIE BONPOCHI 0XPaHbI TPYAA.

TocynapcTBeHHEBIR Han30p 3a OXpaHo# TpyAa. [1naHupoBaHue 1 UHAHCHPOBA-
HHE MEPONPUATHH N0 oxpaHe Tpyaa. KoMIUIekcHEIe TiaHs! YIydlIeHHs YCIoBMil Tpyna
1 CaHHTAPHO 030POBHTENBHBIX MEPONPHUATHIL. OXpana TPyAd XKEHUHH ¥ IOAPOCTKOB.

O6yuenne pabotatoumx 6e30MacHBIM METOZEM NPOU3BOACTBA paGoT U npore-
Jenre WHCTPYKTaxel 1o TexHuke He3onacHocTi. HoMeHk1aTypHEIe MEPONIPHSTHS TI0
OXpaHe TpyZa.

Bonpochl 119 caMonpoBepKY

1. Kak npon3BoayMTcsa HHCTPYKTAX [0 TEXHUKE 0e30MacHOCTH ?
. Kak ocyuiectisercs mnaHMpoBaHHe M (QMHAHCHPOBAHHE MEPONpPHATHH IO
TeXHuKe 6e30macyocTH 7

3. Kak opranusoBan HaJ30p 3a OXpPaHOH Tpy#a Ha NMPEANpUITHAX ?

TNureparypa: [3],[4].[8].[9])-

Tema 3. AHanM3 NPHYMH TPAaBMATH3MA H NpodeccHoHaNbHBIX 3a601eBaHul

(3]

Hccneporanye n aHain3 TpaBMaTH3Ma, UCCIEIOBAHHE YCIOBUHM TPYA2 H MeTo-
J0B NPOU3BOACTBA paboT; paspaborka Ha 6ase 3TUX HUCCAEIOBAHUI HHKEHEPHBIX pe-
nleHud 110 NpodHIAKTHKE TPABMATH3Ma U NPodheCCHOHANLHEIX 3a00MeBaHuii,



OprasusatiMoHHble, TEXHMYECKHE H TICHXOMGH3HOIOIHYECKHE TIPHYHHbI TPaBMa-
TU3MA Ha NPEINPHATHAX U €€ AHAITH3.

MeTonbl aHaTU3a MPUYHH TPABMATHIMA M TIPOeCCHOHANBHEIX 3a0oneBanuii -
CTaruCTHIECKUI U MOHOTpah HIECKHHA,

PaccrefoBaHue ¥ y4eT HeCHaCTHbBIX cilyyaes. 1o1okeHne 1 pacciieIoBaHuE He-
CYaCTHBIX CNy4aes. PeriaMeHTHPOBaHUE YCIIOBHI TpyJa.

Bonpock! 4151 €aMONPOBEPKH

1. Kakue BBl 3HaeTe METOB! M3YHEHUA M AHANY3A PUYUH TPaBMaTu3ta ?

. Kakoii nopsaok y4eta n paccneoBaHHs HECYACTHBIX CIIy4aes He TPOM3BO/CTBE 7

. Kakas OTBETCTBEHHOCTH HACTYNAeT 3a HapyMEHHE NONMKEHHA O PErHCTPaUMH W
yJyere HeCHaCTHBIX ciyyaes ?

4. Uto Ha3bIBAETCA HECHACTHLIM Ciyuaem 7

o)

W

Tureparypa: [4]1,[51,[81.[9L.[17]

Tema 4. O310posaense BO3AYIHOM CPeabl H HOPMANM3ALUS IAPAMETPOB MUKPO-
KJanmara

TIpHUnHBl ¥ XapakTep 3arpsa3HEeHHH BO3AYLIHOH Cpeibl O MPOUZBOACTREHHEIX
ycnosusx. [podeccuonanbiele 3a60NMCBaHUA ¥ OTPABIEHNA OT JEHCTBUS MPOU3BOA-
CTBEHHbIX BPEHOCTCH, 3arpA3HAIOWIAX BO3AYLIHYIO Cpefy. JAOMyCTHMAasA KOHLUEHTpa-
[Ws BPCIHBIX PMMECEH B BO3AYXE [POHU3BOJICTBEHHBIX ITOMEILEHUIH, B OKPYXAOUICH
armoctepe, BO3yXe, HOCTYITAIONIEM B OMEILEHHE H BEIGPACHIBACMOM U3 TOMELIEHMS.

OcHoBHEIE fapaMeTpsl MUKpPOKINMATa: TEMIeparypa, OTHOCHTENbHAd Bilax-
HOCTH H CKOPOCTEH ABMNKEHUA BO3IyXa, bapomerpuaeckoe aamnenue. [Ipodzabonera-
HUA Y TPABMATH3M [IPH HapYINEHHH NapaMeTpoBR MHKpokiuMara. Temnoroit Gananc u
TEPMOPETYNALMA YeIOBEYECKOT0 oprannsma. HopmupoBaHie napaMeTpoB MUKPOKIH-
Mara. bopeba ¢ W30BITOUHBIM Ay4HcTHIM TeruoM. Krnaccudukauus cHCTeM BEHTHIIS-
HHH.

Onpenencnne HEOOXOOMMOPO BO3AyX00OMEHa Npu ODOLIEOOMEHHOMH BEHTHIIS-
HpH.

TlpuHLMN yCTpO#iCTBa €CTECTBEHHOH BeHTWNALMM (adpatms, xednexropsl H
ap.). [IpuTounan, BLITAMHAA. IPHTOYHO-BBITOKHAA BEHTHIALMA, KOHIMIHOHNPOBAHHE
BO3YXa, 3AMKHYTbie CHCTEMbI BEHTHIIATINY.

OuHCTKa BO3AYyXa OT NbiM M ra3oB. LientpobexHble U HHEPLHOHHBIC NbUIEOT-
aenutend. Tlopucteie U MacnAHble GHIABTPBI MEPUOINYECKOTO M HENPEPHIBHOTO jeH-
CTBUSA, HIEKTPUYECKHE, YILTPA3BYKOBBIE (PHIBTPBI.

VYCTpoHCTBO MECTHOH BEHTUISALMK, MECTHBIE OTCOCHI, BBITKHLIE 1uKa(dbl, BbI-
TAHHBIE 30HTBI, GOPTOBBIC OTCOCH!, FEPMETH3HPOBAHHbIE KaOMHBI, BO3IYIIHBIE MYIIH,
BO3YIHHBIE U TETLIOBBIE 3aBECHI, OOIYBAIOIHE BEHTUIITOPHI.

Cucrema oronsienys (BO3YUIHAS, BOHAK. MapoBas, KOMOHHUPOBaHHAA) U Tpe-
60BaHKsi K HHM.



M3Meperus NapaMeTpoB MUKPOKINMATA, BPEIHBIX Fa3006pasHbiX TpHMEceEd B
BO3JlyXe, 3aBUIEHHOCTH IY4UCTOr0 TEIUIa.

CpeicTBa MHAMBHAYAILHON 3aU{HThI: CIELOAEK A, CREN00YBE, FOMOBHbIE Y6O-
Pbl, 3ALUATHBIE OYKM, 3AUATHBIE TACTHI. PeCIMPaTOphl, QUIBTPYIOUIME H H30AMPYIO-
II(HE PECTIUPATOPHI.

Boupocs! AJISI CAMOIIDOBEPKH

1. Kak B/infIOT Ha 30pOBBE YeSIOBEKa HIMEHEHNS METEOPONIOTHYECKHX YCHOBUH 1Ipo-
M3BOACTBEHHOMN CPEAbI.

2. OGBACHHUTE (€O CXEMOID) YCTPOHCTBO IPUTOUHO-BBHITSIKHOM BEHTHITALIMM.

3. Kak ocymiecTsisercst 3anmTa BO3LYLHOIO B BOAHOro dacceiHop?

4. OOBACHUTE (CO CXEMaMM) YCTPOHCTBO OUUCTKH BO3YyXa OT ITBUTH, BPEJHBIX 1APOB H
ra3oB.

5. Kak ocymecTBiIsSeTcs 3alMTa OT MCTOYHUKOB TEILIOBBIX M3ITyueHHi?

6. Kax BbIOMpaIOTCA CHCTEMBI OTOIUICHHA B 3aBMCHMOCTH OT TEXHONOTHYECKHX Npo-
UECCOB MAIIHHOCTPOUTE/ILHOIO IPOH3BOACTBA?

7. Kaxue MpUMEHAIOTCA CPENCTBa WHINBWIYATBHON 3alUTH TIPH HAJHYHH B BO3OyXe
paboueil 30HBI BpeIHbIX BbIACHACHHIH?

fmreparypa: [81,[9],[12],[13]-
Tema 5. HIpoM3BOACTBEHHOE OCBEIMEHHE

OcHoBHbIe CBETOBBIC BETMYMHBI H apaMeTPhi, ONPEACSIOILNE 3PHTEAbHbIE YC-
noBHA paboTel. Busbi M ccTeMBbI POM3BOACTBEHHOIO OCBELIECHHSA: ECTECTBEHHOE, UC-
KyCCTBEHHOE H COBMELICHHOE, pabouee, apapuilHOE M CrienManbHoE; obuiee, KOMOM-
HHUPOBaHHOE, COBMEHIEHHOE; BOKOBOE U BepxHee. TpeGoRaHUA K MPOUIBOACTBEHHOMY
OCBEILEHHUIO.

Hopmuposanue HMCKYCCTBCHHOIO — OCBeLUEHUA. MCTOMHUKM MCKYCCTBEHHOTO
CBETA, CBETHIILHMKH, HX KlaccH(HKALIHA M XapaKTepUCTHKH. MeTofbl pacuera HCKycC-
CTBEHHOFO OCBelieHus. HopMupoBaHKe 1 pacdeT ecTECTBEHHOTO OCBEEHHS.

Lser v dyuxumoHanbHas OKpacka B [POMBILIEHHOCTH. LiBeTosoe pelneHHe
uHTEephEpa, MalllMH 1 obopynosanus. [Tpenynpexaaronas okpacka 0d0pyIoBaHHA

Cpencrsa HAMBHIYaNbHOH 3aLUTHL OPraHoB 3peHud. Kontpons ocBewennd H
TPOM3BOACTBCHHBIX YCAOBUAX. DKCILTyaTallus OCBETHTENBHBIX YCTAHOBOK.

BOﬂpOCLI AJist CAMOIIPOBEPKH

1. Kak BUsieT HEyTORNCTBOPUTENLHOE OCBEIIICHNE HAa COCTOAHUE 30POBhs UesioBeKa?

2.B uem OTIUTHE COEKTPa M3JEYEHMS 1AMl HAKATHUBAHUA OT CHIEKTPA CBETA JIIOMM-
HECIIEHTHbIX Jam?

3. Kakue upera OTHOCATCA K NMPeAYPeXIAoLIel OKpacke MAIUMH ¥ 000pyaoBanus?

4. Kakiie NpPHMEHAIOTCA CBETO(GUIBTPBI /U 3aLUMThE [PH 3JEKTPOCBAPKE U ra3ocBap-
ke?



5. Kakue NpuMEHAOTCA CPeNCTBA HHANBHIYAIbHON 3aIUUTE] OPTaHOB 3peHus?

INureparypa: [9],[10],[13].
Tema 6. 3amnTa 0T IPOH3BOACTBEHHLIX BHOpALKH

[IpuunHBl BOSHUKHOBEHMS U (PU3HUECKHNE XapaKTepHUCTHKU (NapaMeTpbl) Bub-
pauwii. Jleficteue BnOpaumi Ha dcnoseka. Bubpauponnas Goneznb. CaHuTapHoOE H
TeXHUYECKOe HopMUpoBaHue Bubparuil. O6uide Meroanl 6opb0Bl ¢ BPEAHBIMH BO3-
AeHCTBUAMY BUOpaLii. YipapieHHsa OBHXKEHHA KOneOmolierocs refia. 3aBHCHMOCTD
AMILIMTYAb! BUOPOCKOPOCTH OT CUIIOBOTO BOZCHCTBHA U MEXaHUYECKOTO COMPOTHB-
NIeHHA KONeOaTeNbHOTO CHCTEMBL.  BIlMsAHME MacChl, YNPYrocTH ¥ TPEHHUH Ha aMIUTUTY-
ay BubpockopocTy. banancuposka. Butpomemnduposanue. Bubporacurenu auna-
MUYECKOI'O H YAApHOTO HeHCTRUA. BuOpomsoniuus maiud. BHabl BUGpPOU30a8TOpOS,
MX NMPEeHMYIIECTBA M HEIOCTATKH, OLEHKa (D(HEKTHBHOCTH BUGPOH3IOALMH, HOPAIOK
BEIOOpa BUOPOHU3OIATOPOB.

Cpencrea MHAMBHIYAILHON 3AMTHL OT BPEIHOTO BOZNEHCTBUA BHOpPAUMA,

Hsmepenue puOpauuit u BUOpOM3MEpUTEbHAY anmapaTypa.

Bonpochi A1l caMonpoBepKH.

L. UTo sABNAETCA UCTOYHHUKOM BOSHMKHOBEHHA BHOpamil ?

2. Kaxoso so3aeiicTeue BUOpauun Ha OpraHusmM derioseka ?

3. Kakue NpUMEHAIOTCA MEPONPUATHA 110 CHIDKEHHIO BHODALMH, HCTOUHHKH MX BO3-
HVKHOBEHUA?

4. ManoxuTe NpUHNKN pacyeTa BUOPON3ONSLMH 7

5. MznoxuTte CpencTBa HHAMBHIYaTBHOHN 3aluTei o Bubpaimi ?

6. Kak mamepsiercs Bubpauus ?

TNurepaTtypa [9],[13].
Tema 7. 3ammTa OoT WIyMa H yILTPA3BYKa.

Dusnueckue XapaKTepUCTUKK 3BYKOBOTO T0JI- HHTEHCHBHOCTE 3BYKa H €€ YpO-
BEHb, 3BYKOBOE JABNEHUs U €T0 ypOBEHb, CBA3b YPOBHS 3BYKOBOTO HABIEHHH H
YPOBHEM MHTEHCMBHOCTH. YacToTa 3Byka, cnekTp. CTaHaapTHbie HOMOCKH! YacToT. To-
HAIBHBIE W MIMPOKOTIONOCHEBIC, TOCTOAHHBIE H HE TIOCTOAHHBIE (U3MEHAOILHECH,
IOKTYHPYIOLINE, UMITYJILCHBIS ) LIYMbI. YIIBTPA3ByK, CHBIUIIMMBIH 3BYK, HHPPA3BYK.

Jeiicteue Imyma Ha opraHu3M yeioBeka. HopmuporaHmue myma nocpencTBoM
IKBUBANCHTHBIX YPOBHEH 3ByKa B Jeuubenax.

3ByKOBa# MOIIHOCTH, CIIEKTP M YPOBEHb 3BYKOBOH MowqHocTu. LllymMoBnie Xa-
paxrepuctvki MawuH. OcHoBras dopMyna akycTHyeckoro pacuyera. Miamepenue wy-
MOBBIX XapaKTePHCTHK MaIHH.

MexaHndeckuil IYM ¥ METONBI €r0 CHIDKEHHS. A3PO- H T'MAPOIAMHAMMYECKHH
myM. Mepe! CHHXKeHHUA THHAMITYECKOTO [ITyMa.



[LlyM 2/1eKTPHYECKHMX MALIMH U YCTPOACTBA H METOABI €10 CHUKEHUA,

AKyCTHYECKHE NIPMHUMITBI [WIAHMPOBKM MPEAnpUATHI H UEXOB. 3BYKOHM3OIM-
pyioniee orpaxieHue. PacuerT 3BYKOM30JALMM. 3BYKOMONIOMWaOLe OCAHLOBKH,
[nymuTenn myma. Bpeadoe neficTBue yIbTpasByka B MH(Pa3Byka H €0 HOPMHPOBa-
HUeE, 3aUIHTHEIC MEPOTPHATHA.

UnpusuayancHbie CpeacTsa 3aliuTsl 0T WyMa. HaMepenne iyMa 1 yisTpazByka
Ha pabo4ux MecTax.

BOl’lpOCbl AJIA CAMONPOEZPKH

1. Yro sBnseTCH WCTOUHMKOM BOBHMKHOBEHHs Iiyma?

2. KaxoBo BO3JeHCTRYE LIyMa HA OPraHU3M YeioBeka?

3. Kax sopMupyercs wym?

4. M30xure O CXeMOH NPHHIMM 3alUMTHl OT LiyMa MyTeM 3BYKOMOTIOWEHHS U 3BY-
KOU2O/ISIMH.

5. ObpacHUTE YCTPOHCTBO UHAUBHIYATLHBIX CPEACTE 3AUIKTHI OT MIyMa.

6. Kax oCylecTBASETCS 3aLIMTa OPraHH3Ma YeNOBeKa OT BO3ACHCTBHUS YiIbTpasByKa?

7. Uto taxoe peuuden (nb) ?

Jureparypa: [8].[9],[13].
Tema 8. 3amuTa 0T 2JIEKTPOMATHATHBIX I10J1€MH

Hcrounvkn snexrpoMarHuTHEIX nonel. Krnaccudukanus 1o 4acToTHLIM Avara-
30HaM: 30Hb! MHOYKUMH M H3NTyueHHs. HanpsukeHHOCTb NOJIA M IIOTHOCTH IOTOKA
MOILIHOCTH.

JeHCTBHE 3NEKTPOMArHMTHBIX Mosiel Ha Yejiopeka. HopmmpoBadue 3iekTpo-
MarHHTHBIX TT0Mel. 3alUTa OT BO3ACHCTBHS MCKTPOMArHUTHBLIX M3AyUEHU, yMEHb-
ieHHe MOILHOCTH MCTOYHMKA NOJI, SKPAaHHPOBAHKWE MCTOYHWKA Tions W pabodero
MECTa; PacyeT TOMUKHDI SKpaHa. TIpHMEHEH e NOMIOTHTeNei MOIHOCTH.

ABTOMaTHYECKOE M aBapUiiHOE OTKMOUCHHE HCTOYHHKOB IEKTPOMArHUTHBIX
HaTyYeHud. PalimoHamsHOE YCTPOMCTBO NOMEINEHUI U pasMelieHre 000PYIOBaHUS,
ABMAIOILETOCSH HCTOYHHKOM 3MEKTPOMAarHUTHBIX MONEi.

CpencTBa HHAMBUAYANBHON 3aLMTH] OT NEKTPOMArHUTHBIX NoNel. Hamepenue
HANPSHKEHHOCTH JICKTPUYECKMX H MardHMTHBIX MNONEH W YAEABHOMN MIOTHOCTH HOTOKA
MOIIHOCTH.

Jlazeproe u3nydeHue - QEHCTBIE HA YENOBEKA, HOPMBL, METOMIB! 3ALLMTHL.

Boupocs! /151 CaMOIIPOBEPKH

1. Kak geficTBYIOT Ha OpTaHM3M YeNOBeKa 3J1EKTPOMarHUTHeiE Mois?

2. B XaKHX TEXHOJOTHHMECKHX NPOLECcaX MalTHHOCTPOEHHS NMPUMEHAIOTCA JEKTPo-
MarHuTHBIE MossA?

3. Kak paccuMThIRaeTCA TOJMIMHA 3ALIHTHOTO 3KpaHa OT 3MEKTPOMArHHTHBIX W3Nyde-
HHAN?



4. Kax onpenenstercs 3¢ QeKTHBHOCTE 3aLIHTHOTG KkpaHa?
5. Kakne npHMEHAIOTCA CPEACTBA MHAWBUIYANBHON 3ALIATHL OT IEKTPOMATHHMTHBIX
nosei?

Rureparypa: [8],[9],[13].
Tema 9. 3amuTa OT AeHCTBHA HOHH3HUPYIOIMX H3TYHeHHM

Buiibl HOHH3UPYIOUMX U3Ty4YeHMil, Ux (U3MbecKas Npupoxa U OCODEHHOCTH
pacnipocTpasenus. OCHOBHEIE €IMHMIIBI H3MEPEHHI PaIOAKTHBHICTH M 0361 H3JTy-
YeHus.

Buonoruyeckoe Bo3icHCTBAE HOHM3UPYIOIHX W3nyuenuid. BosaeiicTeue Ha op-
TaHH3M BHeUIHero ofmydenns. BhyTpexHee oGmyuenue. Hopmuporanue npenensHo
nonycrumoit 1o3el obmyuenns (IL11). Hopmuposauue npenensHo DONMYCTUMBIX KOH-
uentpauuii (I1JIK) pansoakTuBHEIX BelleCTB B armocgepe U BogoeMax. Hopmuposa-
HUe TpeeIbHO JONYCTUMEIX ypoBHed (IT/1Y) 3arpsa3HeHHOCTH pajHOaKTUBHBIMU BE~
LWIECTBAMH PYK, OfekK LY, 00yBM paboTaromyx, a Takke pabouux NOBEPXHOCTEH.

O01ne NPYHOMIIBL 3a1UNTHI OT HOHU3IUPYHOLIHMX M3TyyeHHd. YCTpOHCTBO U Bhi-
Gop TommuHEl 3KpaHoB. [1paBuia XpaHEeHHs, yueTa i TPAHCIOPTHPOBAHUS PalliOAK-
THBHBIX BELIECCTB, JIUKBUIALMSA OTX0OHOB.

Cpenctsa MHAMBMIYAILHOM 3a0DIMTHL OT HOHU3NPYIOWHKX K3iyyeHuit. osumer-
pPHIECKHH KOHTpPOJTB.

BOHpOCbl AJIA CAMOIIPOBEPKH

1. Kaxne moryt GbiTh 3a00neBaHus B OpraHu3Me 4elOBeKa OT BO3AEHCTBUA MOHU3U-
PYIOLIMX H3TyHeHHH?

2. M3noxuTe MPUHIAT pacyeTa 3aliuThl BPEMEHEM, PACCTOTHHEM U KOIMUYCSCTEOM,

3. Kakye cylecTRYIOT CnOCo0b! JO3UMETPHYECKOTO KOHTPOSIA?

4. O6bacHATE OOUIHE U IHYHBIE MEPHI 3AUIHTHI OT PAIHOAKTHBHLIX H3JTYUESHHI,

Nureparypa: [7], [8].19],[12],[13]).
Tema 10. DnexrpobesonacHocTs

JeiicTBue 27€KTPHUYECKOTO TOKA HA 4YeNOBEKA M BHALI NOpakeHuil. MDakTopsl,
BIIHSIONINE HA MCXOJl MOPAXKEHHA TOKOM: CHJa TOKA, CONMPOTUBACHUE TENa YeiOBeKa,
MPONO/IKUTENBHOCTD BO3AEHCTBHA, IIyTh NPOXOXJICHUA TOKA, 4acTOTa M PO TOKa,
cnocob KOHTAKTa C TOKOBEIYLIMMHU Y9aCTAMH. BAusHHE HHANBHIYATHHBIX CBOHCTB de-
Jiopeka. [lepsas nomMouIs NOCTPaJABIIMM OT EKTPUYECKOro TOKA.

AHanu3 OMACHOCTU IMOP@KEHUA TOKOM MPH NPUKOCHOBEHHH K TOKOBEIYLIMM
4acTAM B 0HO(DA3HBIX M Tpex(asHBIX CETAX C W30IMPOBAHHON M DIyX03a3eMJICHHOM
HeHTpansio. Bribop pexxuma HelTpanu TpexdasHeix ceTelt.

Slenenue npy CTeKaHuHM TOKa B 3eMinio. CONPOTUBIICHHE 3a3€MIIHTENS pacTeKka-
HUIO ToKa. HanpsaxkeHue NPUKOCHOBEHHS ¥ 11ATOBOE HaNPsKEHHUE.



Monnuesamnta. KORTPoNps W npoHIakTHKAE MOBPEHKISHNA H3oisuuu. [solinas
mzonaiwa. ObecrieveHye HEIOCTYITHOCTH TOKOBEAYILUX YaCTeM.

Knaccnguxauus NOMEIEHNs M0 CTeNeHH diekTpuyeckoii onacnocth. domnyc-
THMBIE HANPSHKEHHA B 3aBUCUMOCTH OT KIAcca MOMEILEHUH.

3amuTHble Mepsl B 3JIEKTPOYCTAHOBKAX OT TEPEXOa HANpPsHKCHMS HAa 4YacTH
000pyIOBaHNs, HE HAXOAILMECT MOX HanpskeHHeM. ITpuMeHeHie Manbix Harpske-
Huit, 3ammuTHOE pasjieneHue ceteil. YCrpoiicTBo, TPHHIMI AeHCTBHS W 061acTh [pH-
MEHEHHs 3alMTHOro 3a3eMicHus. HopMUpoBaHHe MapaMeTpoB 3aUIUTHOYO 3a3emite-
HHA W TIPUHLIATI €70 pacyera. [IpuHIMN aeicTeus M obnacTh NPUMEHEHHA 3alMTH 3a-
nynenneM. Ero ycrtpolicTeo u TpeOoBaHUA K HeMy. 3alumTHOe OoTKiOuenue. Ero Ha-
3HAYEHME, NMPUHIMI JSACTBHA U TPeGOBAHUA K HeMy. 3ainuTa OT HaPHKEHUI U3 CETH
C BBICOKUM HANPSHKEHHEM B CETh C HUBKHM HaNpSAKEHHEM .

[Tpnunspl BOSHUKHOBEHHS CTATHYECKOTO MEKTPHUSCKTRA H CIIOCO6H GOpsOLE ¢

HHMM. DJIEKTPHYECKHE 3AUTHBIE CPEACTBA: H3OMPYIOUIHE, OTPAXKIAIOUIUE H BCIIOMO-
FaTEAbHEE.

Bonpocs! a9 caMONIPOBEPKH
1. Kak 3azemiiaerca 3/1eKTpHOHNMPOBAHHBIA HHCTPYMEHT H CBApOYHEIN TpancdopMa-
TOp?
. Kak suraccunuupyroTes oMELISHMA N0 CTERSHU OMACHOCTH BOSHUKHOBEHNA JMieK-
TpoTpasm?
3. Korna BO3HHMKAET CTATHUYECKOE IEKTPUYCCTBO M KaKpe NPUHUMAIOTCA Mepbl 60ph-
OBl ¢ ONACHOCTLIO €0 Bo3zeHCTBIA?
4. Kax 0CymecTRASETCS 3AIUMTA OT aTMOChEPHOro HIeKTPHYECTRa (MONHHe3amuTa)?
5. O6bsicHUTE METONUKY pacyeTa 3a3eManTENEH.
6. Kakne npuHUMAIOTCA MEpbi O€30MACHOCTH NPY IKCIUTYATALMH YCTAHOBOK NPOMbILL-
NEHHOM 3MEKTPOTEPMHUH?
7. O6BbACHATE (CO CXEMOM) IPHHIHIT 3AIHATHI 3aHYJICHHEM.
8. OOBACHATE YCTPOHCTBO CPEACTB HHIMBHAYAILHOW 3aUIMTHI OT NMOPAXKEHHA IJIeK-
TPUUECKUM TOKOM.

[ 24

Jureparypa: [6],[9],[13],{15].
Tema 11. BezonacHocTh CHCTEM, HAXOAKUIMXCH MOA AABJICHHEM

IpwuvHEl aBapuil cHCTEM, HAXOAALIMXCH O/ RaBieHHeM. CHCTEMB!, MOANeXka-
LM PETHCTPALIMY U 0COBOMY KOHTPOJTIO.

Be30nacHOCTh SKCIUYaTallil €MKOCTEH CO CHKAThIMM, CHKIDKEHHBIMH H PacTBO-
penHbIMH raszamu. Knaccudukaums emioctedl (GaUIOHBL, [a3roibaepsl, PeCHUBEpSL,
KOT/Ibl ¥ Jp.) IO HA3HAYCHHIO, AABNEHUIO H 0GBbeMy. be3oracHas apMarypa eMKocTel i
KOHTPOJILHO-U3MepUTesHbIe pubopst (KUIT). IMposepka 1 okpacka eMKOCTEM.

bBesomacHocTs akCIUTyaraluy KOMIIPECCOPHBIX YCTaHOBOK. besonacHas apmary-
pa u KHIT mna xomnpeccopHbiX ycranoBok. [1pasiiia npueMKH K HCOBITAHMH,
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OcHoBHEIE ONACHOCTH CHCTEMBI rasocHa(xenus. [Ipasuna GezomacHoi 3kc-
IUTyaTaliy ra3oBbiX KOMMYHHKAUMH B IPOM3BOACTBEHHBIX YCTpOMHCTRAX.

Knaccudukanms ycTpodCTB ¢ BaKyyMOM IO MX ONECHOCTH. 3alMTHEIE MepOo-
MPUATHSL

Bonpocs! Asist camonpoBepKH

1. Kax ycTpoeHB! KOHTPObHBIE H MpeJOXpaHUTeNbHbIE NPHOOPE], yCTaHaBIMBACMbIE
Ha COCy/Iax, paboTarOKX O AaBlIeHHEM?

2. Kax npoH3BoauTCs OCBHIETENHCTBOBAHNE COCYAOR, PAOOTAIOUINX 10 JaBleHUeM?

3. Kaxue TpeGoBaHus NPpeIbABNSIOTC K CMA30YHEIM Mac/aaM KOMIPECCOPHEIX YCTaHO-
BOK?

4. Kax onpenensiorcs yTe4ky ra3os U3 CUCTEM, paboTalOMIMX O AaBleHMeM?

NuTteparypa: [8],[9].
Tema 12. NoxkapHas npopurakTHKa

Topenne u noXxapoornacHele CBOHCTBA BEIUECTB. Bumbl ropexus. Temmeparypa
camosociiamededus. CamoBosropanue. BocnnameHenne.

B3peIB cMECH a30B ¥ NApOB C BO3LYXOM: [IpeleNibl BOCIIAMEHeH s (B3phiBa),
TeMIiepatypa B3pHIB3, TEMIIEpAaTypHeIC NpeAeb! BOCILIAMECHEHHS, TeMeparypa
BCIIbIIKH. B3PBIBEI CMECEi TBITH C BO3ZYXOM.,

IpodunakTuxa noxapos B 30aHuAX. [ToHaTHE 06 OrHEOMAaCHOCTH W BO3TOpae-
MOCTH CTPOUTEBHEIX KOHCTPYKUuMH. OTHe3aIluTa CTPOUTENbHBIX KOHCTpYKuUMid. [Tpo-
THBOTOXKAPHEIE Mperpajbl. JILIMOBbIE H B3pBIBHEIC JIIOKH. KOHCTPYKTHBHBIE U ILIAHN-
POBOUHBIE pelleHus, obecneunsaiowlie Ge3onacHyio dBakyaumo moned. [loxapHas
npodHIaKTHKa NPH TPOCKTUPOBAHMHU TeHILIAHA,

CooTeeTcTBHE MPOTHBONOXKAPHEIM TPeGOBAHUAM NPUOOPOR OTOILIEHHS, yCTa-
HOBOK KOHIWLIMOHHPOBAHHS BO3/YXa, HEKTPUIESCKOTO 00OPYNOBaHUS, HATHYHE B MO~
MENIEHMAX BEHTWIALUMOHHBIX CHUCTEM MO VAAICHUIO MOXAPO- M B3PHIBOOMACHLIX Na-
POB, Ta30B Y NLUIEBMAHBIX I'OPIOYMX MTPOM3BOICTBCHHBIX OTX0HO0B. [ToxapHas 6e3o-
[IACHOCTH TEXHOJIOTHYECKHX MPOIECCOBR TIPOM3BO/ICTB.

OCO0EHHOCTH MOXApOB HA NPOMBIUICHHBIX MPEANPHATHAX, CKIadax u 6azax.
Knaccuduxanus mno ux moxkapo- u B3phIBoomacHOCTH. HeoOXoauMocTh M METOHRb
OLICHKM NTOXAPO- U B3PbIBOONIACHOCTH CPEbl.

ITpon3BOACTBEHHBIE HCTOUHHKH BOCIUIAMEHEHUS, X XapaKTepuCTHKA U MpHYH-
Hb! 06pazopatia. OCHORHbIE MEpBI 3alMTHl OT NMOABICHMA HCTOYHHKOB BOCTUIAMEHE-
HHA. OpraHu3auis BpEMEHHBIX ¥ ITOCTOAHHBIX OTHEBHIX paboT.

Yerosua pacipOCTPaHEHHS HAYaBHIErocs MoKapa no NMpoH3BONCTBEHHBIM KOM-
MYHHKAIMAM.

CpencTra TylmeHHs NOXKapOB, MOXKAPHAA CHIHATH3ALHS.

OrHeracUTENTbHBIE BELUSCTBA: BOIA, HETOPIOYHME T'a3bl, NEHbI, [IOPOLIKOBBIE CO-
CTaBbl, COCTaBbi Ha OCHOBE TaJIOMOMPOBAHHBIX YIVICBOAOPOAOB. [1pOTUBONOKAPHOE
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sonocrabxenue. TleppuiHpIe CPEACTBA TYMICHHA TIOXAapoB. CTalMOHAPHEIE YCTAHOBKH
MOKapoTYWEHUs: CIIPUHKIIEPHBIE W IpeduepHsie (BOOAHBIE M TeEHHBIE), 0OBEMHOIO
(razoporo) tymenus. CpencTBa MOKApHOH CHIHAMM3ALMEL THIBI H3BeIUaTeNeH-
JATYMKOB, CHCTEMBI NOXKAPHOH CHTHAMH3aUKH, IPHHLMT JEHCTBHA.

Oprasg3auys NOXKapHO# 0XpaHbl MPOMBIUIEHHOIO NPEATPUATHA.

OCHOBHBIE 3aKOHOAATENBHLIE AKTHl U JOKYMEHTBl. OTBETCTREHHOCTE PYKOBOAM-
Tesls NPeANpUATHA K HEDKSHePHO-TEXHIIECKUX PAOOTHUKOB 33 HPOTUBONOKAPHOE CO-
cTosHne obbekTa, 1exoB, naboparopuil, MACTEPCKUX, CRIaOB. [Topaaok oprasu3aLiy
Y TPOBENEHHS IPOTHBOMIOKAPHOIO WHCTPYKTAXKA M HHKEHEPHO-TEXHUYECKOrO MMHM-
myma. [ToxapHO-TexHHIeCKasd komuccud. J1o6poBonbHas noXapHas ApykuHa. WHCT-
PYKHHMdA O Mepax noxapHoi Ge3zonacHocTH Ha ofbekTe, B Liexe, Ha pabodem Mecre.
[Tpasuna noxapHo¥ SesonacHocTH. [IpoTHBONOXKAPHEIH PEXHM.

@yHKUKM Y TTPaBa OPraHoB [0CYNapCTBEHHOTO MOXKAPHOTO HAL3OpA.

Bompocsl A5 caMOnpoBepKu

1. M3n0:KUTE OCHOBHBIE TNONOKEHNS LENHON TEOPUH TOPEHUs U B3phIBa.

2. Kaxas pasHHLa MEKTY CAMOBOCILIAMEHEHHEM H €aMOBO3ropanuem?

3. Kakas pasHuUa MeXTy TEMIEPATYPOit BOCIUIAMEHEHUS 1 TEMIIEpaTyPOH BCIIBILIKH?

4. O6pACHUTE NPeSEl OFHECTORKOCTH CTPOMTENBHOM KOHCTPYKLIH.,

5. Kax nOBBICHTB CTHECTOHKOCTE METAILTMYECKON KOTOHHEI?

6. Kaxas noxapHras npopunakTiaka NpoBOAHTCS IPH CBapO4HbBIX paboTtax ?

7. YTo OTHOCHUTCS K IPOTHBOTIOAKAPHEIM NIPETPa/iaM B 3XaHUAX ?

8. Kax JomKHa y9MTHIBATECS [I0XKAPHAs NPodHNaKTHKA NIPH NPOEKTHPOBAHAM I'eHIITa-
Ha MalUMHOCTPOUTEALHOTO 3aB0A2 7

9. Kaxue Meph! noxapHOH 6e30MacHOCTH NpeayCMarpUBAIOTCA NPH TPOEKTHPOBAHHMH
KY3HEYHOTO, CBAPOYHOTO H MAIAPHOIC LIEXOB MALIHHOCTPOUTEALHOTO 3aBoaa ?

10.Kakne Mepbl NoxapHO# 6€30MacHOCTH MPEAYCMATPUBAIOTCA NIPH NPOSKTHPOBANMHA
CUCTEM OTOTIEHUS M BEHTUNALMOHHBIX YCTAHOBOK ?

11 .Kaxue BpIXOIBI CHUTAIOTCA IBAKYALIMOHHBIMH ?

12.Kak ycTpoeHo NpoTHBONIONKApHOE BoAOCHa0KeH e ?

13.Kak ycTpoeHs! mpuOOpsl S TYUIEHHS MOXAPOB C MOMOLIBK) XHMMYECKHX
cpencts?

14.Kax npousBoauTcs TyiieHHe ropAIIero MeKTpadeckoro o6opyaosanus, Haxonsme-
rocst MO HATIPSKEHUeM ?

15 Kaxne nprMeHAIOTCS CPEACTBa NOKAPHON CUTHANM3ALKY H CBA3H ?

16.Kak npou3sBoaMTCS TyLWIEHUE [IOKAPOB FOPIOUMX KHIKOCTEH H ra3oB ?

Nureparypa: [91,[111,{12],{131,[14].
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Tema 13. Be30nacHOCTL YCTPOHCTBA H IKCILIYATALIMM MEXAHU3IMOB H MAIMH

TpeboBanua Oe30IaCHOCTY, HPeIBABIAEMBIC K KOHCTPYKUMAM H oGopymoBa-
HuW. Tlopanok y4era tpeboBaHmii OXpaHbI TpyAa Npu  pa3paboTKe M MCTBITAHUK
OMBITHBIX 00Pa3L0B HOBBIX MAIUH U NIEpe/iade HX B CEPHIAHOE NPOH3BOACTBO.

Onacurle 30861 00opynoranus. OrpafgutensHbie YCTpolicTBa. 3ailiMTHBIE YCT-
potictea. [TperoxpaHuTenbHbie yCTpoiicTea. Brenenue cinaboro spexa. JIMCTaHUMOH-
Hoe yrpasseHne. BIoKHpoBOUHbIE B CUIHANH3HPYIOLIHE YCTPOCTBA.

OcHoBEBIE  TpeOoBaHHS  6E30MaCHOCTM K KOHCTPYKUMSM  TONBEMHO-
TPaHCHOPTHBLIX MEXAHWIMOB W Maiind. [Ipubopsl U ycTpoiicTB Oe30nacHOCTH U IPHH-
ULl UX JASHCTBUA.

Boripocs! 0XpaHbl Tpyaa NpH MeXaHH3alMy H aBTOMATH3ALUY POM3BOJICTRA.

Bonpocel Ansl caMoIpoBepKH

—

. Manoxure obmme TpeGoaHus $e30MacHOCTH K NPOM3IBOLCTBEHHOMY 060pyao-
BaHMIO.

. Mznoxwute obuMe TpeboBaHus Ge30MacHOCTH K KOHCTPYKUMAM MalllHH, OTHOCSH-
npecs K CreLManbHOCTH CTyeHTa.

. [puMEHNTENRLHO K KOHCTPYKUMAM MAILMH, OTHOCAUIMXCS K CHEUMAILHOCTH CTyNeH-
Ta, 0OBACHHUTE (CO CXeMOH) YCTPOHCTBO ClIeQyIOMUX NPHOOPOB U yCTPOKCTE Ge3o-
NIacHOCTH OIpaXcACHHH ONACHBIX 30H; MPEIOXPAHUTENbLHBIX YCTPOHCTB, KOHUEBRIX
BBIKJTFOUATENeH, MHEBMOKOHTAKTOPOB, TEPMOPETYISITOPOB, OIOKHPOBOUYHBIX H MeXa-
HHYECKHX NPENOXPAHUTENEH, CPENCTB CUrHANM3AlMH, CTaboro 3BeHa, OrpaHuuHTe-
Jiell nepeiBHKEHNUs, OTPaHHIUTENCH IPY30NONBEMHOCTH, OpaHUYHTENEH KPEHOB,
OFpaHHYHTENEH CKOPOCTH, TOPMO3HBIX YCTPOUCTB | T. Ii.

[

2

JNuteparypa: [81,[9], [13].

Tema 14. TpeGopanns oxpaHsl TPYJa K YCTPOHCTBY H COJEPKaHMIO NPOMBIILI-
JIEHHBIX HpeJNpHATHI H LHeX0B

CanHTapHO-THIHEHHYECKas K1acCHMKAU ¥ OCHOBHbIE XapaKTEPHCTHKH Ma-
IMHHOCTPOUTENBHBIX HPCATPHATHIL.

Brifop mnoniafiky I8 MpOMBININEHHONO NpennpuaTHs. CaHHTapHO-3alluTHAsS
30Ha. PasMelieHNe MPOMIROACTBEHHLIX 3/IaHMH Ha TEPPUTOPHH MPOMBIIIICHHOTO
npennpustHia. CaHUTapHbIE Pa3pPBIBLL.

Knaccubukaums npousBoacTBEHHBIX 31aHHH ¥ COOPYKEHUH (OCHOBHOTO, BCIO-
MorarteasHoro 1 noacobHoro HasHaueHus ). Pacuer #eo0X0quMOM MIOINAAN NPOH3BOI-
CTBEHHOTO noMelneHus. CaHWTapHO-THrIEHWUECKHe TpeOOBaHUA K KOHCTPYKTHBHBIE
3JIEMEHTaM HPOM3BOACTBEHHOro HoMmeuieHHs. OCHOBHbIC TpeOOBaHMA K BCIOMOra-
TebHBIM H IMTOACOGHBIM TOMEIIEHHSM.

CucTeMBl BOFOCHa0MEHHS, KaHATH3ALMH ¥ OYMCTKH NIPOMBILIJICHHBIX CTOYHBIX
8ozt Ta300uMcTKa. BNaroycTpolicTBo TEpPHTOPHH HPEINPHATHS.
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Bonpoce! s camMonpoBepKH

1. K kakoMy Kiaccy CaHHTApPHO-3aLIMTHON 30Hbl OTHOCATCH MAIIMHOCTPOMTENLHEIE

npeaapuAaTus ?

2. Kak onpezensirores CaHUTapHbIE Pa3phIBEI MEXKAY 3AAHUAMH 7

3. Kakue npempsBiSioTcs TpeGOBaHH TIPH NPOESKTHPORAHHH MAITHHOCTPOMTEBHOIO
NpPENpPUATHR K OTOIUIEHUIO, BEHTHIALIMH, BOAOCHA0KEHUIO U KaHamM3aumy ?

Nureparypa: [81,[9],[19]-

Tabmiua 1.
3anaqyu
Mocnennas wadpa umdpa crynenra
1 2 3 4 5 6 7 8 9 0
10| 2,11 | 3,12 | 413 | 5,14 | 6,15 | 7,17 | 8,18 19,2019, 10




Sl

Bapuanr  3apa-
HHUSA, COBIIAJaK0-
mHEi ¢ noc-
ngepHed  uMdpoi
CYM-MbI unbp
yuebroro mugpa

Bonpocs

Mocnenuas uudpa mudpa

i 2 3 4 S 6 7 8 9 0

1 1,11 20, 12,10,19, |3,12,18, |4,13,21,15,14,22,16,15,23, |7,16,24, 18,1725, 19,1826, 1, 19,27,
46, 56 31,57 32,58 33,59 34, 60 35,61 36, 62 37,63 38,64 39, 65

2 9,28,40, |3,13,25, |5,14,28, {7,16,32,[9,18,31, | 11,20,38, | 2,17,43, | 4, 14,45, 110,19,47, |8g, 20,51,
51, 66 61, 65 59, 67 55,69 34,62 57,33 60, 32 54, 64 61, 66 57,70

3 2,13,21, |4,12,33, |6,16,24, |8,19,26,19,16,28, | 11,20,30, |5,19,32,|3,15, 34, [?2,19, 36, 6, 20, 40,
55,64 54, 65 56, 66 57,67 58,68 59, 69 60, 70 61, 68 62, 67 59, 66

4 1,19,41, [2,12,28, |[3,15,43, [4,17,45,|5,19,47, |6,13,49, |7,14,51, |8 13,53, |9,20,50, 10, 19,
54, 64 55,65 56, 62 57,063 59,70 58, 69 61, 68 60, 67 62, 66 52,54,

65

5 L1, 15,22, | 10, 18,24, 19,17,26, |8,12,28, 17,12,30, |{3,19,32, |6,20,34, 2, 14,36, |5,18,38, i1, 20,

62,069 61,08 60, 67 59, 66 58, 65 57,64 56, 63 55,69 54,70 40,61,
50

6 10,19,23, 18,17,25, |6,18,27, 14,19,29, {2,13,31, { 1,15,33, |3,20,35,|5,16,37, |7,12,43, 4,19, 48,
61,51 60, 64 59, 65 58, 48 37.57 56, 68 55, 66 54, 65 58, 64 57,63

7 2,13,21, 16,1524, 10,17, 3,14,30, 1 5,18,33, 12,2436, |1,28,39,12,36,43, |11, 15,40, |9,32 41,
54,69 35, 64 27,57,70 | 58,62 59, 66 60, 67 61, 65 54,68 60, 64 50, 62

8 1.12,23, | 3,13,28, [2,13,25, |4,17,27,15,19,29, 16.16,31, [7,14,33,8,19,35, {14,13,39, |9, 17,41,
58,63 61,35 58, 68 57,70 58,36 59, 40 60,41 01,42 62,43 54, 69

9 3,105,200 14, 12,230 12,13,25, 14, 17.27.15.19,29, |6, 16,53, |4,12,21, ] 10,20, i, 15,24, 3, 18. 26,
54, 64 55,66 56, 44 57,45 46, 58 58,70 56,47 22, 55,51 {5437 60, 65

0 9,20,28, |7,18,52, |5,15,32, |2.13.34, [4,18.36, |8,12,38, |1,16,40, { 1119, 4, 14, 44, 30, 62,
52,56 36,33 50, 65 57,66 58, 67 59, 68 50, 59 29,51,70 162,71 19, 3,38




METOIMYECKUE YKA3AHHA K BBIHOJTHEHHIO KOHTPOJILHOM
PAGOTBI

KoHTtponbHas paboTa COCTOMT M3 peLeHMs ABYX 3allay H OTBETA Ha BOTPOCHI.
Peurenus 3aa4m ¥ OTBETHI HAa BOMPOCH! AO/KHBI COMPOBOXKAATECA CChUIKAMH Ha JTH-
TepaTypHbIe UCTOUHUKH, 3 TAKKE ICKH3aMU BBIIONHEHHbIE KAPAHIALIOM, B COOTBET-
CTBMH C NMPABAIAMH TEXHUYECKOIO YEPHEHHS M PHCOBAHMS. BBIPE3kH W3 XKypHANOB,
KHHI, KCEPOKOTIMH HE PAaCCMATPUBAIOTCSA U paboTa BO3BPAWIACTCS CTYAEHTY.

TekcThl OTBETOB HA BOTIPOCH! M PEUICHHA 33/1a4 JIOJDKHBI OBITE CONIACOBAHBI ¢
ICKM3aMH 1 URQPOBBIMH 0603HAYEHHAMH.

B koHIe paboTsl yKa3biBaeTCs MCTIONB3OBAHHAS JIMTEPATYPA, CTAHOBUTCA 1AaTa
N yueOHbli LIudp.

KoHTponbHas paboTa BEIIONHEHHAS N0 BAPHAHTY, HOMEP KOTOPOTrO Onpelesisi-
erca no Tabmuam ] 1 2. 3agayun pelarTCes N0 BapHaHTy HOMEP KOTOPOro COBMAnAeT
¢ npeanocneaHedl uuppoi yuebuoro mudpa.

3anayu 418 KOHTPOALHOK paGoTsl
3agaua 1

Onpeaenurs TEIIONOCTYILICHHA OT Ky3HEYHOM MeYd MPH OTKPHITOH ABepLe
71694, 2 TAKKE MHTEHCUBHOCTE 00;TyueHnd paboyero, HaxoAALErocs Ha pacCTOAHMH X
= | M OT 3TOH JBepUbL.

Hexoonote cannvie.

a) CTeneHb 4epHOTHI A6coMmOTHO YepHoro Tena Co= 5,78 Bmf(ew’ -K* );

6) abcomoTHad Temneparypa ra3os B neun Tppy = 273° + 1200° = 1473°C; 1200 -
TemAeparypa B neyu, °C;

B) TOMILHMHA CTCHKU fiedd 8, M; OTBepCTHe aBepell F' U npofo/LKUTENbHOCTD | OT-
KPEIBAHUA OTBEPCTHA B TEUEHHE KDKIOrO 4aca MPUHUMAeTCs U3 Tabmuubl {10 Ba-
PHAHTY, HOMEP KOTOPOTO COBMAJAET ¢ MpeanocneaHet uudpoit yuedbxoro mudpa
CTyeHTa.

UcxonHsle Bapuant

AHHbIE 1 2 3 4 5 6 7 8 9 0
S. M 0.4 0.4 04 0.5 05 0.4 0.4 0.5 0.4 0.5
F.=a -b,)|0406(0507]0.40.6[0.508}0.50.8]0.4-06]0.50.8|040.6|0.50.8 | 0.50.7
1. MUH 10 I 10 5 ) 10 5 15 20 10

Ykazaumne K pelieHHI0 3aKa4H

I. MHTEHCUBHOCTb U3MYYCHHA U3 OTKPBITOrO OTBEPCTHS ONpeaenseTcsd no popmyne.
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2. Koadduumenr obryuenus
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1€ ¢., 3aBHCHT OT % u OoT % ToUMHA CTEHKH MeUYH NPHHUMACTCA 10
Tabmaue 1 [18].
3. UHTeHCHBHOCTE TETUIOBOTO H3/yYEHHA B NMOMELEHHH ONpPEAEAeTcs

2
Gors =Pors " Dors» Bm/ M

4. TCHHOHOCTyl'UICHHﬂ H3 OTBEPCTHS TIEUM, OTKPLIBAEMO# Ha t MHHYT B TCUCHHH KaxXK-
Ooro 4yaca.

Qo = qew - F- t60)Bm

5. Han6onb1nas MHTEHCHRHOCTE 00 TyueHns pabodero, HAXOAAIETOCA HA PACCTOS HAK
x=1 M.

4
Gom =@ras Gomr *Ca ‘(TnEu /100) F'B%z .
rae @,,, - ko3 bHIHEeHT 0bTyYeHIA, OTIpeaeIeTCs Mo TACAHIE B 3aBUCHMOCTH
oT oTHOIEHUs xVF ;. 1o Tabmune 2 [18].

PesyneTarthl pacuera WHTCHCHBHOCTH CPABHUTDH C NPHHATOH MHTCHCHBHOCTDHIO
[18], w ecnu OHM HIPEBBHILAIOT €€, TO BHECTH APEANIONEHUs NO CHIDKEHUIO obsTyue-
HHA.

3apaua 2

B 3eMienperoroBUTEAbHOM OTACACHUH YyTYHOMMTEHHOTO 1ieXa 3eMis U3 OyH-
Kepa TOJAETCA Ha TPAHCHOPTEP 4epes TOUKY 10 yIioM o =90° , B KOMMUECTBE pas-
HoM W), m®/u. Marepuan nogaercs ¢ BHICOTR H=2,5 M. B nessx npenorspaiinenus
OBUICHNAA B LiEXe TPAHCTIOPTEP UMEET YKPBITHE, NpHYeM MIOWIanb lueneil yKpbITH
Fr, M. Onpenenuts pacxod BO3AyXa YAANAEMOTrO OT YKpPbITHS.

Hexoonsie oannbie:
a) CKOpOCTh MPOHUKHOBEHHA BO3yXa B YKpbITHE vV = 1,5 M/C;
6) ko3 GULMEHT TPeHUs CYX0i 3eMIIH O MMOBEPXHOCTD Te4KH fi, = 0,5.

Ucxoaueie BapuaHt

JaHHbIE 1 2 3 4 5 6 7 8 9 0
Wi M/ 200 | 150 | 100§ 250 | 175 | 200 | 150 | 100 | 250 | 175
Fr, M 03]o04]011l05}03]04103]05]01]02

YKkasanud 1o pemieHHIo 321241
1. OnpeneneHne CKOPOCTH ABMMKEHHS MAaTEPHANIA [TPY BXONE B YKPBITHE.
V, =JI19.62H(1-12- f,ciga ), mfc,




2. OOBeMHBIi pacxol BO3OyXa, BHOCHMMOIO B YKPBITHE C MOCTYMNAIOINEH 3emueii
2 3

Ly =0.12K,W,,V,2 " [u,
e Ky= 3, k03¢ HUHEHT XapaKTEPU3YIOMMH KOHCTPYKUHIO YKPBITHS.
3. OGbeMHBIH pacXon BO3YyXAa, TIPOHHKAOINUN B MIOMEUIEHHE Hepe3 He IUIOTHOCTH
YKpBITHA:

Ly =3600-V - Fp o [u.

3
4. OOBEMHEIN PaCcXo/l BO3AYXa, YAAISEMOro U3 YKpuIThs. L = Ly + Ly, M/4.
3apaua 3

B nomelueHHn UcnbITaTeNbHON CTaHKM 33B0/Ia HCHBITHIBAIOTCS KapOloparop-
Hble NBUTaTeId BHYTPEHHEro cropanua. Onpenenurs HeOOXOIMMBIH BO3MyX00OMeEH,
HEOOXORUMBIH UI1 PacTBOPEHHUA IBYOKHCH yIIepona, comepkarieiics B orpaboTaH-
HbIX razax. [IprdeM OT HCMBITAHHBIX ABHrareneii 85 % OTBOAMTCS MECTHBIM OTCO-
COM Hapyxy, a 15 % ocTaeTcs B IOMEIUEHUH.

Hexoonvie oannere:
a) KOJIMYECTBO ABUTaTeneH - n;
6) paboumnii 06beM LUIMHIPOB ABUTaTENRCEH - Vh |, I;
B) BpeM# paboTht aBurarencii - T, muy;
T} cofiepskaHue B OTpabOTAHHBIX ra3ax ABYOKUCH yriepona - £ %, np NCHHITAHMK HA

CTeH e puHuMaetca 1,5 %;

1) npenebHO ROMyCTUMAs KOHLEHTPALMA OKHCH YIjiepoJa B Bo3ayxe paboueit 30HbI
no [19].
Hcxonsbre Bapuant

TIAHHbBIE 1 2 3 4 5 6 7 8 9 0
n., JIBMT, 5 8 10 10 10 8 10 8 10 8
Vi, 11 8 7 1555]425[245(075({1,07]136([2,12] 3,48
T, MyH 60 | 60 1 60 | 60 | 45 | 45 | 45 60 | 60 60

VYka3zaHHe K peimieHu10 3a/a9H

1. Konu4ecTBo OKMCH yIeposia BhIENstomelcs 8 NOMELEHWH 1pH paboTe ABUraTe-
ast onipeensercs no gopmyne: G =15 5 P/ 100 T /60, xr/u,

riae 5 - pacxof TOIUTHEA OTHAM JBUraTeneM, Kr /4.

2. Pacxo/l TON/IMBA ABUTATENIEM ONPEIENIETCS 10 dopMyne: 5 = 0.6 + 0.8 V), Kr/u.

3. KonyuecTrO OKMCH yIviepola ocTalomeiics ¢ oTpaGoTaHHBIMU Ta3aMH U NOMelde-
Hum Gp= G - 0.15, xr/u.

4. BoagyxooOMen unm oGbeM BO3lyXa, HEOOXOAUMBIN IS PACTBOPEHHS B MOMELIC-
HHH OKUCH YITIEPOAA TIO MPEACTBHO JOIYCTUMO# KOHLEHTpAUWH, ONpeaenieTca
no dopmysne {11: L = G/ quype, M/1a

5. [1pu pemeHuy 3a0a4n pekoMeHIyeTcs nons3onarses [19].



3agaua 4

Paccyntars ofuiee MOMHHECLEHTHOE OCBEIEHHME lleXa, UCXO/IA M3 HOPM 110
paspAly 3pHTEIBHOH paGOTBl u 0€30MaCHOCTH TPYAA MO CIISAYIOIIHM MCXOAHBIM JaH-
HBIM:

BbICOTA Hexa H = 6 m;

pasmepsr Hexa A-5 M;

HanpskeHUe OCBETHTENIbHOM cetn 220 B;

k03¢ HUMEeHTEE oTpaxkeHud morosnka Sp= 70 %_ cren Sqc= 50 %;

CBETHJIbHUK C JMIOMHHECUCHTHBIMH NaMniaMy JIB-20-4, uMmerommMu cBeToBoit
notok @ = 1180 nam.

Hcxomnpie Bapuant

JIAHHbBIE 1 2 3 4 5 6 7 8 9 0
A*E, M 10-15]25-15150-30/70-50 100-70 {110-18{50-30|70-35|100-80}25-15
Pazpsin ul Ta | II6 | IVr | Tla R IVa | IIr { OIr | Ivr | I8
oA-pasps
paGoThL

Yka3zanue no PeIEHHIO 3aaUm

1. OnpenenuTe pacueTHOH BHICOTH TIOABECA CBETHALHMKA: A = [ - hp- he, TOE hp=
0,8 M, BbIcOTa pabodeil MOBEPXHOCTH HAJ ONOM; Aic= 0,5 M PacCTOAHHE CBETOBO-
ro LIEHTpa CBETWIBHUKA OT MOTOJMKa (CBeC).

2. ONITHMALHOE PACCTOSHHE MEXJY CBETHJILHUKAMH HPH MHOTOPAAHOM pacriono-
xeHuy| onpeaenserca: L= 1,5 k. m.

3. Onpenenenve uxaexca nioulaay nomemenns: i =(A-E)/(h-(4+ F)).

4. HeoGxouumoe konuiectso iamn n = E-Kz-S-Z/(@, -n), wr., tae E onpeaenserca
no paspany ¥ noapaspsaay paborel Tabn. 1. [10]. EcTrecTBeHHOE H HCKYCCTREHHOE
oceeleHue; K, punaTh 1o Tabn. 3; § = 4 - 5 - mnotuage nexa, M2 Z= 1.5 - ko3d-
(PYHHEHT HEPaBHOMEPHOCTH OCBelleHHA; 7] - KO (PUUMEHT UCNOAB30BAHUA CBE-
TOBOrO notoka (taban. 7.1. [21]).

5. CoCTaBUTh 3CKH3 IUlaHa LEXa C TIONEPEYHBIM Pa3pe3oM M YKAa3aTh PaciionokKeHUE
CBETH/IBHHKOB.

3apaua 5

Ipoectu pacueTs! CBA3AHHBIE C 3alMTOH OT HOHU3UPYIOWIUX WiTy4YeHHi. 3a-
Jaya COCTOMT M3 ABYX 3aJaHHIA.

3ananpe 1. [Ing KOHTPOJS Ka4eCTBa CBAPHBIX IIBOB MardCTpalbHBIX TPy6o-
[POBOJIOB MPUMEHSIOT ramMma-fedexrockon ['YI1-Cy-2-1. HedekTockomucT BMecTe ¢
pubopoM pa3MellacTcs Ha CACHMAIbHOW TeNtexke, nepeaBuraroLeiics BHYTpH Tpy-
6onposona. Tpebyercs onpeaenuTh JOMyCTUMBIH 06beM paboThl AedeKTOCKONHUCTA.

Hcxoousie oannete:



a) NpenenLHO JOMYyCTHMad K033 BHEITHETO O0MyHeHHs epcoHana cocrasmter 5 6ap
B rof, 4r0 cocrapiser 100 MO3p B Hemeno wiu 17 MO3p B CeHb NpH ILECTH-
JHEeBHOM paboueit Henese (Dyyy, = 17 mO3p / nens);

6) no3a obIyueHns NedeKTOCKONMUCTa, NPY TPAHCIIOPTUPOBKE AePEKTOCKONA K Tpy-
GONPOROAY U YCTAHOBKE ero - Dycr, MP;

8) £03a 00My4eHHsA AePEeKTOCKOIUCTA NPH NOJrOTOBKE K IPOCBEUMBAHUIO U TIPH NPO-
cBeyHpaHuu - Dyp, MP ;

1) no3a o0nydenus 1eheKTOCKOMUCTA NPpU nepeesae NeeKTOCKONMCTA K Clieytoue-
My cBapHOMY By - Dyp, MP;

1) KOJIMYECTBO CTHIKOB P NPOCBEYMBAHMM - A.

Ucxon- Bapuantsi

JaHHbIe 1 2 3 4 5 6 7 8 9 0

Dyer,MP 1205 12,151 23 124 |25 10,05(12,15[23 12051205

Dgp,MP_ 10361 04 105 106 1065] 04 1036{04 ] 05| 04

Dyp, MP 0,0110,01}002}0030,03]0,020,01]0,01]0,03]}0,03

YkazaHus K pemieHHI0 3aJaHus 1.

1. JomycTuMelll ofbem paboTel AehEKTOCKONUCTa B JCHD, T.e. KONHYECTBO CTHIKOB
TIPY OIPOCBEUMBAHMH, OnpenesseTcs u3 GopMynst

D =2Dyer+n(Dpp + 2 Dyp J.

3aganue 2. Toueunnlii n3oTporHsii uctounnk Co (Av = 1,25 M3B) tpanc-
HOPTUPYETCS B CBUHIIOBOM KOHTeHHepe. OnpensenuTs TONLHHY CBHHLIOBOTO 3KpaHa
KOHTeHHepa.

Hexooneie dannste:

a) aKTMBHOCTB McTOUHMKA - C, Ku;

6) Bpems TPaHCTIOPTHPOBKH - ¢ = 24 1,

B) PAacCTOSHUE OT CONPOBONKIAKOLIETO FKCTIEAUTOPA 10 H30TPOIIHONO UCTOUHH-
Ka- R, m;

T') ApeneNbHO JonycTuman fo3a obmysenus Dy = 0,017 P/ eyt

Hcxoneie BapuanTsi

JaHHbie 1 2 3 4 5 6 7 8 9 0
C,Kn 54 127 (1351135154 |27 11351 1,7 |1,35] 54
R .M 1,5 2 1 1,5 2 4 2.5 3 1 1

Yxa3zaHus K pemieHHIo 3a0a49K

1. OnpeneneHye KCNO3MIMOHHOM JO3bI 32 CyTKH 110 popmyse [5]:

D=CP//R=C-10°-P'/(R -10°), P,

e Rr =129 P-CMZ/(‘I-MKM), raMma - nocrosuHas nsorona Co.

2. Onpenenenue xpardocTd ocnabnenus: K = D/ Dy,

3. OnpeneneHue TONMIMHEL CTEHKH CBHHIIOBOrO KOHTEHHEpa IPOU3BOAKTCI [0 YHHU-
BepcaybHeM Tabimuam tabn.. I1.1 [7]. 3Has mMarepHan cTeHKM - cBHHeL, hv ¥ K,
00 yKa3aHHOH tabiauue onpenensercs ToMNHa CTeHKH KoHTeliHepa.
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3apaua 6

[poBecTH cieayiomne pacyeThl, CBA3aHHbIE ¢ 0E30I1ACHOCTHIO NPH JKCILTya-
TaLMK COCYHOR, pabOTAFOILUX O/ JABICHHEM. 3a/1a4a COCTOUT U3 TPEX 3a/IaHHH,

3aganue 1. Komnpeccop nonaet Bo3nyx aasieHueM P, klla, npH HavaibHOM
JaBieHdu ckuMaemoro osayxa P; = 98 klla n remneparype 7, = 288° K. B kom-
npeccope MPUMEHSETCA KoMIpeccopHoe .macio mapku 12 (M) ¢ temneparypo#
BCOBIOIKK He Hibke 216° C.

CormacHo MpaBWiIaM YCTpPOHCTBa M 0O€30MacHON 3KCIUTyaTaludH BO3TYUIHBIX
KOMITPECCOPOB M BO3AYXONPOBOAOB PasHHUA MEXJY TEMIEeparypolt 8CHbINIKH Machna
H TeMAeparypoi CKaToro BO3AyXa HOMKHA OBITE He Menee 75° C. OnpeneuTs Tem-
Neparypy CKaroro BO3AyXa U CAENaTh 3aKTKOYEHHE O BO3MOXKHOCTH IKCIUTyaTauuy
KOMIpeccopa 6e3 oXNaxIeHus.

3aganue 2. BosgyxocGopuuk kommpeccopa umeet o6bem V, M°, u paccunran
Ha nasnenue P;, klla. OnpenesuTs MOMHOCTD B3phIBA 3TOIO BO3MYXOCOOPHNKA, NPH-
HHUMan Bpems gelcTeug B3pbiea t = 0,1 c.

3apaune 3. [Ipousowes B3peIB 6asiona ¢ aetunenom. ONpenenuTs, Npy Ka-
KOM A@BJIEHHH TIPOM30LIEN B3phiB Oa/UIOHA, €C/TH: TONUMHA CTCHKM Oatona S = 4
MM, BHYTpeHHUH auameTp 6asuona Dp = 200 MM; Marepuyall - ctaib 20

Ifo meiicTByromMM HOpMaM npefenbHoe paboduee HaBieHHe B GAIOHe MOKET
OpITh 2942 Ki1a;

Hcexon- BapuaHTsi

JIaHHBIE 1 2 3 4 5 6 7 8 9 0
Py, kila 800 | 600 | 400 | 1200 | 1000 { 800 | 600 {1200 { {000 | 800
A% 14 16|18 10851 2 {3 12 {25735

Yrazanus x pellieHHIO 313U

3ananue 1. KoHeunas Temneparypa c:kaToro BO3Ayxa OTpegensercsa 1o ¢op-

Myse :
Ty=T;(P,/P;)™ "™,
rae 7 - abcomoTHad TeMneparypa Bozgyxa oo oxkarus, °K, 7, - aGcomoTHas TeMile-
parypa nocie cxarud. °K; m - nokazarens nanutpsl (111 pozxyxa m = 1,41).

HonyuexHslii pe3ynsTar CONOCTABHTh ¢ TEMNEPATYpOHl BCITBIIIKH KOMIIPEC-
COPHOTO Macna Y clIesarh 3aKTIOMeHHEE 0 HEOOXOANMOCTH OXJTAKIEHHUs: KOMIIPECCHH.

3aganue 2. MOUIHOCTE B3pbIBA BO3AYXOCOOPHHKA OnpeeseTcs 1o dopmyse :

N=A/(1021), xBr,

me A=VPy/(m-1)[1-(P/P)™ D™ N

t=01c

3aganue 3. JJarneHue Npyu KOTOPOM HPOM3OLIEN B3PHB OANTOHA HAXOAHM MO
dopmysne :

S=PDg/(20p¢0l }+C, P=20p@l(S5-C)/Dg,

rae P - pasnenue , kl1a; Gp - IOMYCTMMOE CONPOTUBICHUE CTAM Ha pacTskeHue, [1a;
¢! - xo3dpunment npourocTd Mg 6ecornbix Tpyd; C - npubarka Ha MUHyCO-
BBIE IONMYCKH CTaM, MM,



3apaua 7

Ha xucnoponnoMm SannoHe pedyKTOp NMPAMOTO HEHCTBHA OTPEryMpOBaH Ha
nasienue 0,5 MITa. 3a Bpems paGoTsl nagnenue B Gannone cHipkaercs ¢ 15 10 Z,5
MITa.

Onpenearts HeOGXOAMMOCTb AOMONHATELHON PETYIHPOBKH PEAYKTOPA, eclIx
IABJIEHHE KHCIOPOZa, OAABAEMOr0 B ropenky, oyaer menee 0,4 Mlla. Heobxoaumo
yuecTh, 4To JaeneHue meree 0,4 MITa HenomycTHMO U3-32 BO3MOKHOCTH 00paTHOro
yaapa.

Hexoonvie Oanuvie:

e /=04 oM’ - IIOMIAAb CEYCHHA KNanaHa penykropa;

£ =30 oM’ - pabouas roLags MeMOpaHei;

0, = 1000 H - ycunue, co3naBaeMoe HOKHMHOM MpYXHHOM;

@, = 100 H - ycuiue, cosaBaeMoe BO3BPATHON (3aMOPHOI) NPYKUHOM;
YCHIIHE MPYKUHBI CUATATh OCTOSHHBIM.

YKa3aHH# K peillieHHI0 3aJa4H

t. Pabouee nmampende rasa B Marucrpanu P2 onpenensercd M3 ypaBHEHMs PaBHO-

BECHA JABJICHHH J1A PEAYKTOPOB NPSIMOro JeHCTBHS:
Pifi+Qi=P:fs+(Qs.

Tlpunsats P; = 2,5 MIla. T. ¢. HauMeHbliee JaBTeHHE B GaSIOHE.

2. Ecstu B pesynprare noacyera Oyner P, < 0,4 MITa, To Bo3amoxen ofparusiii yaap.
Jaa npenynpexxaeHHs obparHoro ynapa HeoOXoauMMa NOMONHUTENLHAA PETyid-
POBKa peRyKTOpa.

3. OnpenenyTs 0CTATOUHOE JaBleHHE, HA KOTOPOE CIIENYET NPOBECTH JOTIONHUTE b~
HYIO PETyNHpOBKY pCIL}’K’I‘Opa 310 napiieHue P; onpeaenseTcd U3 TOro We ypaBHe-
HUA paBHOBecHs npu P; = 0,4 MTTa.

3agaya 8

Onpenennte napieHNe [IPH B3PEIBE a30BO3AYLIHON CMecH NpollaHa M BO3dy-
xa. JIo B3pbiBa CMECH HAXOIMIAck NpH abconoTHoM Aasietuu Py = 0,1 Mlla u Temr.
Ty =20°C.

Hcxoonsie oanneie:

Temneparypa ropeHus nponasa (3xaponpoH3BOIAUTENLHOCTE) Thsp = 2155 C.

Yka3auus K PeeHHIO 302U
1. Onpeneneﬂne TUCIa MOJIEKYJT ra30B CMECH ilO H TIOCJI€ B3PbIBA B PEAKLIHH I'Ope-

HUA:
CHg+50,+ 188N, — 3 CO;+4H,0+ 18,8 N,

n=? m=7?
2. Jlasnenye, pasBuBaroLieecs Py B3phIBE Ma30BO3NYILHON CMECH, ONPEaEISETCS Mo
dopmyane:
ngp = PH TB3P/TH m/n, Mlla,
rae Py - HavanbHOe abcomioTHoe AaBieHMe cMecH, MJla; Tysp - aBcomoTHas TeMre-
parypa pa3suBarollaics npy sapbise, °K (273 + 2155); Ty - abcomoTHas Ha%a b~
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Hasi Temmneparypa B3peiBHOH cmecH, °K (273 + 20); m - 4ucno Monekyn rasor
HPOIYKTOB CropaHua MOCJie B3pbIBa (B peakUHU FopeHus); n - YMC/I0 MONEKYJ ra-
3@ J10 B3pBIBA (B pEeaKiliy FOPEHNA).

3apaua 9

Paccuurars 3a3eMISIOULEE YCTPOHCTBO JUid 3a3¢MJICHMS DAEKTPONIBHrarens,
AHTAIOIIEro OT TpexdazHoll CeTH ¢ M30MUPOBAHHON HERTPANIEIO.

Hcexoonbie Oawnoie:
{. MomwocTs muTaloliero Tpancopmaropa N, kB-A.
2. B kayecTBe 3aseMnMTeNeH NPUMEHITH CTanbHble TPYOHI muamerpoM d=42 MM u
IJIHHOM [, M, pacriosiaraeMble BEPTHKAILHO U COSJMHEHHEIC Ha CBapke CTATBHOH HOo-
J10coit 40x4 MM.
3. YAeNbHOE COMPOTHB/IEHHE FPYHTa P, OM-M.

Wcxon- Bapuantsl
HbIC
AaH- 1 2 3 4 5 6 7 8 9 0
HBIC
N, 100 120 150 90 100 150 150 200 150 100
KB-A
(871 5 4 6 8 5 3 2,5 7 4 4,1
D1 -4 154 | 0415 | 0,08 0,09- 14 154 | 0415 14 1,5-4
02 0,7 53
OMM (necox) | (cyne- | (cymu- | (runa) | (vepno- | (necox) | (cyne- | (cyrmm- { (mecok) | (cyne-
COK) HOK) 36M) COK) HOK) COK)
aM 21 3 1l 21 3 11 21 31 [ 21
B PRI 110 KOH-
Typy
YiazaHHsn No peireHuio 3aJa4n
1. OnpeaenuTs CONPOTHBIIEHHE OXMHOMHOTO BEPTHKATLHOTO 3a3EMIIMTENS
} 20 1, 4h+1
= Brscn. In—+=iIn
2 -1 d 2 4h-1l
e h=ho+0.5-1 - PACCTOAHNA OT CepearHbl 3383eMITHTENA 10 TOBEPXHOCTH IPYHTa,M

h0:0.5 M
Prac=pW,; Y=1,7 -x03QPULUHECHT CE30HHOCTH.
2. OnpenesiuTh OPHEHTUPOBOUMHOE YNCIIO OAMHOYHBIX CTEPIKHEBHIX 3a3eMIHTeNeH o
dopmyne
. R?
n=————
( R/10n77(‘ )
rae Ryon - AOIyCKaeMoe 0 HOPMaiiid CONPOTHBIIEHHE 3a3eMIIIOLIEr0 YCTPOHCTBa,
OMm. :
Ne - K03 PHUHEHT UCTIONB30BAHUS BEPTHUKAINGHBIX 3a3eMITHTeNeH.
JU1 HaXOKOEHMS 1 YMCI0 CTEepIHEH Oonpenenierca npuOnu3uTenbHo U3 of-
Howenus Ry/ Ryop.
Ecnn n - apobHOe YHCAO, TO OHO OKPYFIAETCH B MEHBLIYIO CTOPOHY JIO LIENIOTO
YHcna,
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)¢ - onpegenseTcs no [27].
3. OnpenenuTb CyMMapHOe CONPOTUBJCHME 3a3E6MJIMTENS U3 BEPTHUKANBHBIX CTEpXK-
Heilt no gopmyne
R=—1e
Il(l, RO
rie 7Nce - Paxruueckuit koshdULUMEHT HCIIONL30BAHUA 3a3eMiMTeNEl no Tabm. |
[27], roe 9ucno crepxHeit ODepercs ng,
4. OnpenenvThb IMHY NONOCH, COSIHHAOEH 3e3EMIINTENH NPK UX PACTIONOKEHUH
- o xoHTYpy {=1,05 -a - n, M
-spanl=105-a - (n-I),m
Tle a- paccTOSHHE MEXIY CTePIKHIMH, M.
5. OnpenenuTh CONPOTHBICHHE CTANBHOH MONOCHI COCAMHAIOUIEH CTEpXKHEBLIC 3a-
3EMIIMTENH
2
R, = Prac. in L ,Om
2n-1  B-H,
rae B=30 - 50 MM -IIMpHHA FTONOCH
Hy7 - ryOHBa 3a/105€HHUS NOSIOCH! OT NOBEPXHOCTH 3eMTH (He Meree 0.7 M)
6. BRIYHMCIUTE Ofuiee CONPOTHBAECHHIE FPYHTOBOIO 3a3eMITATES

R,R /
R="8"1 ,O,
(RHTIIK) + an(_,n) "

rae Nno - Ko3GOUUMEHT HCNONBL30BAHUA TOPU3OHTANBHON COSNMHUTEILHON TTONIOCEH
[211.
7. [paBANBHO PaCcCUMTAHHOE 3A3EMJTHTENIEHOE YCTPOHCTBO JIOJKHO OTBEYATh YCIo-
BUIO R <Ry

3apauya 10

Cornacto . 11.14 [19]. CaHATapHEIX HOPM MPOCKTUPOBAHUA HPOMBIHUTCHHEIX
TIPETIPUATHI HApyKHas TEMNEPATYPa HarpeThiX MOBEPXHOCTEH O6OPYHOBaHHA U fie-
4eit He OSUKHO NPEBRIATH YCTAHOBICHHBIX HOPMEL.

B B34 ¢ U3NOKEHHBIM PACCYMTATH TOJMIMHY CTEHKU (€4, C TEM 9TO0HI Ha-
pyKHas TemIiepaTypa CTEHKH OTBevasa yCTaHOBICHHBIM HOpMaMm.

Hexoonwee oannsie:

a) CTeHKa MIockas OAHOCIOHHAY;

6) cpenas BHYTpeHHAS TEMIIEPATypa CTEHKH /g7=1000 °C;

B) MMOBEPXHOCTHAA IUIOTHOCTE TEILIOBOTO IOTOKA g, Br/m’,
Hcxonnbie Bapnanrst
JNAHHSIC 1 2 3 4 5 6 7 8 9 0
g, Bm® 3000 | 2500 | 2000 2200 2700 | 2500 } 2100 | 3100 | 2600 2350

Marepuan [Ha- | Nuwac | Mono- | Mar- Mla- | Hono- | Huwac | Munac { Wa- a-
CTEHKH MOT MHMT | He3uT | MoT MUT MOT MOT

Ykazanus K penieHno 3aJa4u

Tonmuua cTeHKY NEYH ONpPEHENAETC H3 ypaBHEHUA
2
q= N(S{tBH ~Luop )»Bm/M )



TIOC fyap ~ HAPY)KHAA TEMIEPATypa CTEHKH IE4H, NpHHUMaeMas 1o . 11.14 [19]; A -
TEILIONPOBOIHOCTE MaTepHalia CTEHKH, PUHATH N0 CAPABOYHUKY B 3aBUCMMOCTH
OT YK43aHHOTO B BapHaHTe Marepuana, Br/(M*K).[20]

3anaua 11

B nenmax MCKITIOYEHNs TPABM OT CTPYHKH, oOpazyiomeiics npu obpaboTke me-
TaJuUla pe3aHHeM Ha METANTOPEKYIIUX CTaHKaX, YCTaHaBIMUBAIOT NMEIIECTPYIKKOOTCA-
CBIBAIOIINE YCTPOHCTBA. _

Paccuurars 06beM BO31YXa Ly HeOOXOAUMBLA NS TPAHCIIOPTHPOBAHHUS CTPYK-
K{ B YKa3aHHOM YCTPOJCTBe.

Hexoonvie oannbie:

a) obpabarsIBacMblii MaTEpHAN - YYTYH;

6) KOJMYECTBO CTPYXKKH, OTAETAOIEHCS 0T obpabaThiBacMoro m3aeand- G,
Kr/4 (MAUIMHHOIO BPEMEHH)

Hcxonnpie BapuanTtsi
[aHHBIE 1 2 3 4 5 6 7 8 9 0
Ge, xr/u 10 70 100 15 9 75 12 90 16 110

Meuectpyxxoor- | Wua | Tpyn | pyn | Tpyn | Hun § Ipyn | HMua | Tpyn | Uan | Tpy.
CacuiBaAIOMMUE yCT-
OHCTBA

VYkazanusa K PelieHHI0 3a3a49U

1. Onpenenane KOJIHYECTBA BO3XYXa, HEOOXOAUMOTO AN HENPEPLIBHOIO YHAJICHWMS
CTPY>KKHM M MIBUTH OT pexyiero uHcTpymenra: Gy = G- /U., Kr/4,
A€ [~ KOHLUEHTpPAUMA CMECH, KI/K(, IPHHSATH < 1.

2. OnpesieneHue MUHHMAITEHOTO 00BEMa BO3TyXa, HEOBXOAMMOTO i TPaHCMOPTH-
poBanua cTpyikd L, =G, [y, m° [H v, =12ke/m’.

3. CocTaBHTEL 3CKH3 U OTNIMCaHWE TbLUIECTPYKKOOTCACHIBAIOIIEr0 YCTpolicTBa comac-
HO yKa3aHHOMY Nocobuio.

3apaua 12

PaccuuTarh YCTAHOBKY IS TYILSHUS TIOXKApa YIIEKUCIOTOH B NOMELIeHUH BO~
za.
Hexoouvie oannsie:
a) Wp- 00beM 3aliMIiaeMoro OMELLIEHHS, M
6) K, - ko3(hdHIMEHT, YUHTHIBAIOMNE 0COOEHHOCTH MpOUECca Ta3000MeHa YTeuKH
YITIEKUCAOTH! 4epe3 HETNIOTHOCTH M POEMBI 3a1MIAEMOT0 TOMEIUEHNUS;
B) L - miusa TpyGONpoRoaa OT YCT2HOBKH [0 MECTa TYHIeHHS 3aropaHusd, M.
Hcxon- Bapuaurst
HBIE
JauHbIC 1 2 3 4 5 6 7 8 9 0
Wi, M 450 | 600 | 900 | 750 | 500 | 850 | 750 | 850 | 1000 } 550
K, 10 | 15 | 11 14 2 1.6 | 1.2 | 15 12 113
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LM 75 40 25 60 90 | 100 | 65 85 90 | 80
d, MM 26 40 52 67 67 40 32 26 40 | 52

Ykazanus k pelieHnI0 344241

1. OnpegenuTh KOJIMHMECTBO OTHETACHTENBHOTO cocTapa 1o dopmyne Gr= Gy Wy
Kv+ Gy, rae Gg=0.7 Kr/M® - OrHeracuTensHas KOHLEHTpaLs Fa30BOTO COCTaBa Ul
YIJIEKUCTIOTHI,

Gp= 0.2 - Gr - KOAWYECTBA YIIIEKUCIOTHI, OCTAOUIEHCA B YCTRHOBKE MOCHE
OKOHUAHUSA €€ paldoTh, KI.
2. [TorpebHOE xoMMuecTBO pabouux OamioHOB ¢ yriekucaotoi: Np = Gr /( V-
p - oy ), Wt rae Vo =25 n - obsem Gamtona, npu 25 51 GannoHe cogepkutca 15,6 kr
yriekuciorTst o = 0,625 K/l - MIOTHOCTE YIIEKHCIOTEL, Oy = 1 - kos(puument Ha-
TIONTHEHHMA.
3 KommuecTso pesepBHbIX OaNIOHOB DPHHATH PABHBIM YHCHY paboduux GanioHos.

G=0.1-Py,JRAL), xrrc,

re P; = 49-10° H/M® - yaensHoe nanesyie VIIEKHUCIIOTH! B Hadalie Tpybonporona (B
fannoHax);
Y1 = 2900 H/m’ - mioOTHOCTb YIIEKMCAOTSI B Hauaie TpyGornporona (8 6axio-
Hax );
A- yensHoe CONnpoTUBREHHE TpyOOpoBoaa.

3anaya 13

B mpomseoacTBeHHOM NOMemeHHH Obul nporMT Oensun A-76. Onpeneiursb
BpeMsA B TEUCHUH KOTOPOTO HUCHApUTHCA OCH3MH M 00Pa3syeTca B3PHIBOONACHAS KOH-
UenTpaLyd napor OGeH3uHa i BO3OYXA.

Hcexoonvie oannwie;

a) KOMUYECTBO UPOIUTOro Hexnsuna Q i

6) Temmeparypa nomemerny 1=20" C

B} pagHyc Jyxxu OeH3uHa r, CM;

r) arMocdepHoe xagienue B moMenienun 0.1 MTla (760 mm pr.cT);

1) o6beM nomemteHuH V, M.

Hexon- Bapuantst

HEBIE
JOaHHBIE 1 2 3 4 5 6 7 8 9 0
o 2 3 2.5 33 15127 | 1751 23 12751 29
rM 200 | 300 | 250 | 230 | 150 | 270 | 175 | 230 | 275 | 290
M 20 | 30 [ 25 | 33 [ 10 | 27 2 25 | 28 | 30

YkazaHue K peuieHHI0 3aXa4H

1. Ompenenenye HHTEHCUBHOCTH UcTiapeHus GeH3uHa no hopMyne

M-P,,.
m=r-J, -—* /e,
V. Py
e J, - kosthduumenT auddysun napos GerzuHa cm/c;
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M = 96 - monnexynapsas macca 6enzuna (TOCT 2084 - 67);
V, - 06beM rpaMm Mostexysisl GeH3uHa Tipu Temmeparype £ = 20 °C, cv?;
Pyruys=0...14 - napieHue HaChIUEHHOrO apa Genzuna, Mlla.
2. Onpeaenenue xoaddunmenta auddysun napos GensuHa:
A, = AT +0)/T] em® /c.
[, - xoddduument nupdyzuu napos Genzuna mpu ¢ = 0°C nasnenuu 0.1 MlTa,
a,=08/IM, T=273.
3. Onpegeneuue 06beMa rpaMm- Mostekynst ipu 1 = 20 °C;
V, =V, (T +0)|/T, em®.
rae Vp=22.4 1 - obvem rpamm Monexyiibl 6eH3una npu aasienun 0.1 MI1a.
4. Onpenenenue APORODKHTENBHOCTH HClapeHus ) Der3muHa, 1
T =(1000-Q-0.73 ) A m- 3600 },u.
5. Onpeznenenye BeCOBOH KOHIERTPALIAM:
Ky ={(K 5 -M-10)/V, Mr/n,
rae Koy = 0.76 % - uwxauil npefesn B3ppIBAEMOCTH NApoB GeHsuHa Tpy npu ¢ = 20
OC;
V, - B aTpax.
6. OmpeneneHye odbeMa BO3AyXa, B KOTOPOM 00pazyeTcs B3pHIBOONACHAd KOHLEH-
Tpauus:
Vix=0/ Kpre, ™,
rae Q - B rpammax.
7. OnpeneneHue B3pbIBOONACHOH KOHLEHTPAIMY B IOMEILEen1H 00beMoM V' Bo3myXa,
M
Ty= ( V. 60)/‘/13‘1(_, MHH.
3anaua 14

B oTneneHHy IPHTOTOBICHUA OKPACOYHBIX COCTABOB MAJIIPHOTO UeXa OpuMe-
HSAETCA B KAYECTBE PACTBOPUTEIS aLUETOH,

Jomnyckaercs, YyTO B 3TOM OTACNEHUH NPOM30LIIA aBapHi, B PE3yETATe Yero
aLCTOH OBUT Pa3NHUT HO TONY ¥ BEHTUISIMS fepecTana paboTars.

OnpeaenuTs K Kakoi KaTeropus 110 B3PEIBOTIOKAPHON OMACHOCTH HEOOXOAMMO
OTHECTHU 3TO NPOU3BOACTRO.

Hexoonsie dannbie:
a) KOJTM4MECTBO pasjIiToOro aueroH - G , KT;
6) HIKHAHA KOHIEHTPALHOHHEIH TpeAes BociiaMeHeHus auerona Cpp=52 /m;
B) 0OBEM HOMEILEHNS Vi , M, TNOMATS - Fuom, M
I') MOTIEKYIipHas Macca aueroda M=58.08 r.

Hexon- Bapuantbi
HBIE
JAHHBIC 1 2 3 4 5 6 7 8 9 0
G, 10 25 15 12 18 19 13 18 20 15
VoM 500 {3000 {2500 | 1300 | 1500 | 2100 | 2000 | 1500 | 1800 | 110
0
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| FroneM™ | 100 | 650 [ 450 | 175 | 450 [ 350 | 250 | 550 | 600 | 375 |

Yicazanus K petlieHHI0 321294

1. OnpeseneHne oGbeMa B3pHIBOONACHOH MapOBO3MYLUHOK CMECH B KOTOpPOM pas-
NMUBIIMIHACS alleTOd MOXKeT 00pazoBarh B3PHIBOOINACHYH) KOHUEHTPALMIO HA HUXK-
HeM Tipejiesie BOCIUIaMEHEH S, 110 Gopmyne

VL‘M: 1,5 ‘ [ G/Gn.a,c]’ M3,

rae G - B rpaMMax.

2. Onpenenenye ceobogHoro o6beMa MOMENIEHHS, KOTOPOE 3aiiMeT B3pLIBOOMACHAR
CMECH HICIAPEHHEM BCETO alleTOHA:

Ve=100VawViom, %,.

3. Ecyiu 00BeM B3phIBOONACHOH M NapOBO3LYLUIHOM cMecH cocTaBUT Vi > 5 % ofbe-
Ma MOMELIEHHA, TO HeOOX0MMMO OTIpeNesUTh BpeMs HCIapedus aleToOHa B Konuye-
CTBE, B KOJIHMECTBE HOCTATOMHOM 1A 00pa3oBaHus B3pBIBOOTACHOH cmecu B 5 %
ofnema noMeieHus 1o popmyne:

T =018V iy C oy . /Ky PNME Y
rne K|, - k03h(ULHeHT, yIUTHIBAIOMIUI BIHAHHE CKOPOCTH M TEMIEpaTyphl BO3IyII-
HOTO II0TOKA Hajl TOBEPXHOCTBIO UCTIAPEHH, IPUHATE K= ]
Py=1230 MM.pT.CT - IaBJICHHE HACHILICHHLIX 1APOB alleTOHa APH TeMmneparype 25
°c.
4. Ecrn BpeMs 00pa3oBaHMsA B3PHIBOOTIACHOH MapoRo3aymiHOH cMecy B 5 % obreMa

NMOMEIICHUS MCHEC 14, [MTOMEIIEHHE OTHOCUTCA K KATCTOPHUM MOXapOB3PbIBOOMIAC-
HBbIX.

3agaua 15

PaccuynTarh cederne OeH30DpOBOJA CTAHLMH MCHBITAHUA ABMraTenei BHYT-
peHHero cropaHus. [Ipn HeNOCTaTOUHOM CEYEHHH 3TOrO0 OEH30MPOBOAA BOIMOKHA
obpatHas Berbilika B KapSropaTope U BOIHUKHOBEHUE NOXKapa.

Hexoonvie oannvie:

a) MOIHOCTH UCTIBITHIBAEMOTO NBUrareis N, kBT;

6) ckopocTh HepemeiteHus GeHsnna B Tpybonposoge V;=0,65 m/c;
B) MIOTHOCTH GeH3uKa =0,75 r/em’;

T) pacxon GeH3uHa NTpu ucnbiTauuu g=250 T Ha | kBT

Hexon- BapwanTts!
HblE
JlaHHBIE 1 2 3 4 5 6 7 8 9 0
N, kBt 90 140 | 250 | 450 | 45 350 1 72 300 | 250 | 100

Vkazauus K PEHICHHUIO 32191

1. Onpenenenne ceucHus G€H30MPOBOAA (10 hopMyie

F=(N-¢)/(3.6 -V, v)em*.

28



2. CocTaBuTh 3CKH3 TUIaHa UCHBITATETbHOM CTAaHIMM C YKasaHHeMm HeH3obaka, GeHo-
ApoBoOMa, TPpyOOMpoBoaa AT BEIBOAA OTPAOOTAHHBIX TA30B, yCTPOHCTBA 110 CHU-
XEHWIO IIyMa OT BBIXJOMHBIX Ta30B H CPEACTR MOKAPOTYHICHHS.

3ama4a 16

3anpoeKTHPOBATh 3BYKOR3ONHPYIOLIHI kOXKYyX And obopynosanus. [ns oxia-
JKJIEHHA B KOXKYXE JOJKHBI ObITh NPESyCMOTPEHbl OTBEPCTHA /IS UMPKYISILUMH BO3-
ayxa. CrexTp 3BYKOBOH MOMIHOCTH, M3Ay4aeMO# INEKTPOABUraresieM, NpHBeIcH B

Tabnuue.

abapuTel MAMWHEL AJMHA {, WIMPHHA b 1 BbicoTa h. Pacuetnas Touka Haxo-
DWTCA HA PacCTOsHMM | M OT NOBEPXHOCTH MAalllMHbL,

cpenyereomeTpuue- | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
CKag 9acToTa
ypoBeHs 3sykosoro | 110 | 130 | 140 | 140 | 140 | 130 | 110 | 105
nasnenus, /b
HCXOHBIE Bapuantst
JIaRHBIE 1 2 3 4 5 6 7 8 9 10
LM 2 2.5 3 2 2 2 2.5 3 2 2
b, m 4 1.0 125 2 3 15 125 2 2 2
h, M 3 3 4.5 2 2 3 3 4 4 3

VYkazanus no peHIeHHuIo 3aJa4H

Sama4y pemuTh 1o [24], [28], HeOOXOAHMO HAPHUCOBATE CXEMY YCTAHOBKHL.

3axgaua 17

Paccuutare Bubporacsime OCHOBaHMS MOA BUOpOIUIOIaAKY. MaKkcuMmasibHas
TPY30II0AREMHOCT ITOMAAKM 4 T, rabaput 6269 x 1780 x 1020 MM, Bce obumid 75
kH, B ToM uncie ToABMKHLIX JacTedt Oy = 63 kH, Mommocts npusompa 30 kBT, yac-
ToTa BpameHHs 2800 MUH ', MAKCUMANBHBIH KHHEMATHICCKHIT MOMEHT ACGANaHCOB
M = 2600 H-cm, amnnutyna rubponepemeniennii 0.4 MM, gactora f = 50 ['i. OyHuna-
MEHT YCTaHABJIMBAIOT Ha I'PYHT, PACYETHBIE XaPaKTEPHCTHUKH KOTOPOTO PacCUHThIBa-

HOTCA TI0 Ta6HHLIB, B 3aBUCUMOCTH OT BapyaHTa.

Hce- Bapnanrs!
Xoxg-
HBIC
JaH- i 2 3 4 5 6 7 8 9 10
HBIC
BH necok | necox necok | mecok | cymeck | cymeck | Cymm- | CYTIM- | CyfiH- | necok
xpyn- | cpenH METK. nbue- rpu npu HOK HOK HOK fbuTe-
TpyH- HbI# xpyn- | wmanos- | saretit | k=05 | k=07 npy tpu npu Ba-THIA
Ta HOCTH nax- : k=035 { k=07 k=1 O4EHD
Hb1A BADKH,

Bufpomomaka ByXBaibHas, HOPMaTHRHas BO3MyIalomias cuna aeicteyer
B BEPTHKAIBHOM HaTPaRICHUH.
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Ykazauns no pelicHH0 3a3a9H

1. Meroauxa peleHns 3a1a4u u3noxeHa e [26], rasa XIV.
2. HeolX0/IMMO HapMCOBaTh CXEMY YCTAHOBKH.

3anaua 18

PaccydTars CHCTEMY 3aILMTHOIO 3aHYJIEHMd IIPM MOUIHOCTH MHTAONIETO
tpancdopmaropa 700 kBA, neurarenb acHHXpoHHsIH, cepun 4A, U = 380 B, n =
3000 mun’ .

HUCXOHHbIE ) BapuanTsl

IaHHble 1 2 3 4 5 6 7 8 9 10
Tan  onek- | 4A7 | 4A8 | 4A8 | 4A9 | 4A1 | 4A1 | 4AL | 4ALl | 4A2 | 4A2
Tpo- 1B2 | 0A2 | 0B2 | OL2 | 002 | 32M | 602 |80S2 | 00M |20L2
JIBUraTesns 2 2
Cxema co- | 3Be3na TpeyronsHUK

eUHeHHs

0OMOTOK

TpaHc-

thopM.

¥Ykazanus 0o pemenuio 3aja4u

. [Tposepsem ycioBue odecneueHns OTKIIOUAOIIEH CIOCOOHOCTH 3aHy e U,

1
2. Onpenensdem HOMMHANBHBIN TOK 31E€KTPOJBUTATEIIA.
3. HaxomuM OCHOBHbI€ TEXHHYECKHE XapaKTEePUCTHKH HTEKTPOIBUraTeis
4. PaccHUTBIBaEM ITYCKOBOH TOK 3JIEKTPOABUIaTENT
5. Bruucnsem HOMAHATLHBIL TOK NUIBBKOH CTaBKM
6. OnpenengeM 0KMIAEMOE 3HaUEHHE TOKA KOPOTKOTO 3aMbiKaHbA.
7. TIpoBepsieM YCIIOBHE HAAEKHOTO CpabaThiBas 3amiiThL.
8. Meroavka pelleHus 3a/1auH usnoxkesa B [26].
3agaua 19
PaccunTars pe3uHOBBIH BUOPOU30MATOP NPH CIECAYIOILMX JaHHbIX!
a) CwioBan Harpy3ka Ha BuOpousonsrtop P, H.
6) Mapka pe3uHbl
B) YacTOTh! BLIHY/KACHHBIX KojieOaHui mpuHUMaem pasHeMu 16, 31, 63 '
r) BubpockopocTh Ha paboyeM MecTe cocTammser 10 mM/c.
Hexonnvie Bapuants!
JaHHeie |1 2 3 4 5 6 7 8 9 10
P, H 300 | 3500 { 4000 {4500 | 5000 | 5500 | 6000 | 6500 | 7000 | 7500
0
Mapka pe-| 331 12959 | 112 {1992 | 2462 {2566 | 3311 |2959 | 112 | 1992
3HHB! 1 A A

Yka3zauus 1o pelieHHUIo 3a021

Metonuka pelneHns usnokena B [26], rmasa XIV.
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3agava 20

CornocTaBuTh OMACHOCTH NMPHUKOCHOBEHUS YeJlOBeKa K O1HOM u3 da3 tpexdas-
HOU ceTH:

a) tpexdazHas YETHIPEXIIPOBOAHAA CETH ¢ NIyX03a3eMIIEHHON HEATPABIO.

6) TpexdazHas Lenb ¢ U30JHPOBAHHON HEHTPAILIO.
1. Tpexdasnas uersipexnposonHas ceth 380/220 B ¢ 3azemiicHHO# HEHTpabiO
2. CompoTHBIeHUe HyNeBoil ToUKH TpaHchopMaropa r; = 40 Om, conporusieuue ue-
JIOBEKa ng/} = 10000 Om.

YKa3zaHusl K pelaenmio

B ceru ¢ myxo3azeMIEHHON HEHTPANTBIO TOK Yepe3 uenosexa [y onpenenser-
CA 3aBHCHMOCTHIO
Lpq = ___U"’_
R’IEJI + RU
B cetn ¢ #30TMpoBaHHOM HERTPANBIO TOK Yepe3 UENOBEKa ONPedesseTCs 3a81-
CAMOCTBIO

U,

ligy = —————,
= R Ry
wn T 3

rAe Ry3 - conpoTuBneHue n3ongiMu (asHoro nNpoBoAa OTHOCHUTENLHO 3eMIH. Ry B
JaHHOH CeTH NOIKHO OBITh He MeHblue 0.5 MOm.

Bonpoce! AJisi KOHTPOALHOH PaAGOTH!

1. Ilonatue oxpaHa Tpyna. CounanpHas M IKOHOMHYECKas 3HAYUMOCTH JNAHHOMN

JUCLMIUIHHEL.

NU310XUTE OCHOBHEIE 3AaKOHOAATENBHBIE aKThI BKIHOYAIOIIHE B ce0f BONPOCHI OX-

paHsb! TpyzAa. '

3. Illpasa, 00%3aHHOCTH M OTBETCTBEHHOCTb HAHMMAaTeiel B 00NacTH OXpaHbI TPYAA.

4. Tlopanok pacciefoBaHud HECHYACTHBIX CIIy4aeB, CBSA3AHHBIX C MPOU3BOACTEOM.
TNonoxenne Mo pacciaesoOBaHMIO M Y4eTy HECHACTHBIX CTy4acB Ha MPOU3BOACTRE
U NpothecCUOHANBHBIX 3a00JICBAHMIL.

5. Meroapl MccneAOBaHMS M aHaiu3a NPHYMH NPOU3BOACTBEHHOIO TPABMATH3MA M

npodeccuoHanbHbIX 3a60JICBAHMI HA IPOU3BOACTBE.

GOydenue ¥ HHCTPYKTaX pabouMX Ho OXpaHe Tpyaa.

[Tnanuporakne # pUHAHCHPOBAHUE NPSIUTPHATHIA [0 OXpaHe TPyAa.

Packpotite crpykrypy CCBT u rocynapcTBeHHOH cTaHaapTH3alMK.

Opradbl HaK30pa M KOHTPOJIA 32 COCTOAHHEM OXPAHBI TPYJIA.

10. OxapaxkTepu3syiiTe ycrnopus paboThl B MEXaHHUECKOM IieXe 3aB0JIa C TOUKH 3PEHHS
BO3MOXHBIX npod3abonesaHnii, TpaBMaTH3Ma M BOSHHKHOBEHHA Toxapa. M3rno-
#UTE O0LIHE MCPHl 0E30MaCHOCTH B 3TOM IIEXE M NPHBECTH NPHMED (C 3CKU30M)
HEKCHEPHBIX PEINeHMi 1Mo TexHuke OesomacsoctH. [lpumep mo ycMoTpenuio
CTyACHTA.

11. Knaccudukauus neute o JUMCHEpPCHOCTH, HOXApo- U B3PLIBOOMACHOCTH M 1IPO-
HCXOXKIEHUIO. MeTopl U3MEpeHUs KOHUEHTPALNH MBUIH.

12. OOBAcHuUTE (CO CXEMOH) YCTPOUCTBO NPUTOUHO-BHITAMKHON BEHTHUIALMH.

[

w03
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14.
15.

16.

17.

18.

20.

2
FAN

22.
23.
24.
23,
26.
27.

28.

29.
30.

3t

32.

)
(%)

32

. ObbacauTte (co cxeMoll) yCTPONHCTBO IAA OYUCTKM BO3AYXa OT MbUTH, BPEOHBIX

apoB M rasos.

HOpMMpOBaHl’le conepxcamm BpEJHBIX BCUIECTB B BO3yXE.

Hopmuposanye napaMeTpos MUKpokimmara. Onpelenchie KoMIeCcTsa Teia i
BJIary, NOCTYHNaromux B NOMEIICHHE.

DAEKTPOMArHWTHAIE [I0JI TOKOB ITPOMBHILIEHHOH YacTOTLL. METOMbI U CPEeACTBA
3aUIMTBl OT JIEKTPOMArHUTHLIX nosieil. HebnaronpuarHeie BO3ACHCTBUA TOKOB
MIPOMbILLIEHHO 9acTOThI.

VisrpaduoneroBoe U MHPpakpacHoe M2yueHue. MICTOMHHKN M3NydeHHs B Ma-
wMHocTpoeHnd. HopMupoBaHue ¥ MEPONTPUATHA O CHMKEHHUIO ONMACHOCTH BO3-
JeACTBHA.

Jlazeproe u3nyuenme. [lpenensHo NOMyCTUMBIE YPOBHM fia3epHOTO oOyueHUs M
COIITCTBYIOILIMX ONACHBIX ¥ BPEAHbIX (PaKTOpPOB.

. Vlonmsupyrotise uany4yeHns. MOMHOCTb IKBABANEHTHON 103bl. OCHOBHBIE A030-

BEIE MpEAEIbl, 3alKTa OT 00MyYeHNs M OpraHu3auns pabor ¢ paHoaKTHBHEIMH
HCTO4YHHKAMH.

DAEKTPOMArdUTHBIE [OJIA PaauovacToT. HOpPMHPOBaHHWE W METOIOBI CHIKCHUS
ONacHOCTH BO3ACHCTBHA.

[Tprrupmn pacyeTa 3a3eMAAIONIENO 3KPAHA OT FaMMa-H3NydeHUs
DU3HONOTO-THIUEHHHECKHE M COLMANTLHO-IKOHOMUYECKHE ACHeKThl O0pbOBl ¢
mryMoM. JlelicTBye niymMa Ha OPraHu3M YenoBeka.

TpeGoBaHus K 3auiMTe OT IyMa TIPH NPOEKTHPOBAHUM MALUMH, TEXHOJIOIMIECKUX
NIPOLIECCOB, MPOU3BOACTBEHHBIX NOMEMeHHH. TpeboBaHUs K IIYMOBbIM XapaKTe-
pYCTHKAM paboYHX MECT H HCTOUHHKOB LUYMA.

MeToisl ¥ cpeacTra 6OpBOE! € WIYMOM.

Mexanuaeckuit wym. Tlpupona v 3aKOHOMEPHOCTH MEXaHW4eckoro iryMa. 3yo-
yareie nepenayd, Penykropst. Llenneie nepenaun. [Toanmunuuky.

CHkenvie WyMa METOAAMH 3BYKOH3OJIIUH 1 38YKOTIOTIOINEHHS.

HopMHupoBanue 1 aKycTHiecKue U3MepeHHs Wyma.

VnpTpassyk. McTounMky BOHMKHOBEHMA Ha npowssozicrse. HopMuporanue u
METOJIBI 3AIUMTHI.

Hudpassyk. Mcrounnkn BozHnkHoBeHA. HopMUpOBaHHE M METO/TBI 3aINTEL.
Bubpauus. Hcrounnku BosuukHoBerus. Hopmuposanue. Cpeactsa W MeTOHBI
32HATH] OT BUOpALIUH.

M3noxkute NPUHLMN pacyeTa BUOPOH30IALIHH. PacueTHsle CXeMbl BHOPOM30THPO-
BAHHOM MamwHbI.

O6bAcHHTE (CO cXxemaMM) HpHHIHN aeHcTBHA BHOpomemmduposanus, subpora-
BIEHKA ¥ BUOPOUZONAIUM.

. Knaccudukanms KOHCTPYKTHBHBIX CXeM BUOPOH3OMAIMM 1 BMOPONIOATOPOB.
. Ocselienue MPOH3BOACTBEHHbIX NOMeneHHH. OCHOBHBIE CBETOTEXHUYECKHE Xa-

PaxKTepUCTHKY. BUIB M CUCTEMBI OCBELICHHS. MICTOYHIKH CBETA ¥ OCBETUTE/b-
Hble NIPUOOPHI.

. Hopmmporanye npousBoacTBeHHOTO ocBemeHHa. Cxemsl pacnpenenenus KEO

N0 pa3psay NOMEIICHMS.



45.

46.

47.

48.

49.

50.

51

52.

53.

54.
55.
56.

57.
58.

59.
60.
61,

. Pacuer obmero paBHOMEpHOro OCBELICHHA METOAOM KO3()PHUUMEHTA HCONB3O-

BaHHA.

. Pacyet ocBemet TOUEYHBIM METOIOM.

. Pacuer ocBelenns no yaensgol MOIMHOCTH.

. Pacuet eCTeCTREHHOTO OCBELICHUS.

. MicTouHMKY cBeTa U UX BRIOOD.

. Mcuxonornyecku onacHsie H BPEAHbIE MPOU3BOACTBECHHBIE (GAKTOPHI.

. Mexauu4yecKkHe OracHOCTH. MeTojsl M CPelcTBAa 3alUMThl OT MEXaHHYECKHX

OMAacCHOCTEH.

. CpC,IICTBa W METOAbI 3alIHThl OT ABHXYHIHNXCA M IMAJAKOTHHX 0OBLEKTOB. Orpazm-

TENBHEBIE YCTPOHCTBA. BIOKMPOBOUHBIE YCTPOHCTBA. CUTHATIM3HPYIOMINE YCTPOii-
ctBa. JIMCTaHUMOHHOE yiIpaBlieHue (CO CXeMaMH).

. OnacqocT# CBA3aHHBIE C 3KCIUIyaTalHe# MOIbeMHO-TPAHCIOPTHOrO 060pyROBa-

HUS.

Cocynsl paboratomye oy JasiesueM. Jlepeuens cocynoB paGoTaloiMX Mo
nasnieHreM. TpeboBaHns 630IACHOCTH [IPH SKCIUTYATALMH.

ObnacHuTe (CO CXEMaMH) YCTPOHMCTBO KOHTPONBHBIX M MNPENOXPaHHTEBHBIX
MprOOPOB, YCTaHABAMBAEMBIX HA COCYIAX, paboTaloOWMX O/ JABNEHHEM.
ITpuunHbl MOpa)KeHUs INMEKTPHYECKUM TOKOM M OCHOBHBIE MEPONPHSTHA MO 3a-
UIHTE OT IEKTPOTpaBMaru3Ma. KilacCH(HMKalMa OMELUCHHI W YCIIOBUI paboT
110 CTENEHN OMACHOCTH NOPAKEHHA INEKTPUUECKIM TOKOM.

Tpebopanya k ycTpoiicTBaM 32WHTHOO 3a3EMACHUS Y 3aHYJICHHA MEKTPOObOpY-
JIOBaHHS (CO CXeMaMH).

AHnanu3 onacHOCTH HOPAXKEHHA TOKOM B MEKTPUYECKHX Lendx. BKioueHHe de-
JIOBEKA B Pa3IM4HBIC ANEKTPHUESCKUE LENH.

BosaeificTere 35IEKTPHUSCKOTO TOKA HA opradusm gdenioseka. Kareropu Hezonac-
HOCTH 3MEKTPUUECKOTO TOKA.

SIBneHMs OpU CTEKAHMM TOKa HA 3eMi0. PacnipejiesieHie NOTEHIIANA HA TIOBEPX-
HOCTH 3eM/IK BOKPYT NOMYNIApOBOIC 3azemnutens. HanpsokeHue mapa.
Opranuzauus paboT Ha 3MEKTPOyCTaHOBRKAX. 3AIUTHBIC CPENCTBA IPH IKCIITya-
TalKH NIEKTPOYCTAHOBOK.

Crarugeckoe 30eKTpH4ecTBO. OCHOBHBIE CHOCOOBI 3alIUTBI OT CTaTHYECKOTQ
JNEKTPHYECTBA: 3a3€MIICHHE, YBIAKHEHUE W HOHM3aLMSA BO3AyXa, YBEMHWYEHUE
NPOBOJHMOCTH AMDICKTPUKOB, MOAOOP KOHTAKTHBIX Map, H3MEHEHHE PEXHMa
TEXHOJIOPHYECKOro Npoiecca.

Mojsunesampra. OnacHoCTh MOJIHMK. MeToAbl 3alUThL. MOJHHEOTBORI.
Ilokazarenu No>kapHOH OMAcHOCTH BeWECTB. TEOpETHYECKHE OCHOBB! TOPEHHS.
Ioxapras npoduakTuka. OrHECTOMKOCTE 3MaHuit # COOpyXeHuH. 30HHpOBaHNE
TeppuTopuy. [IpoTHBONIONKAPHEIE PA3pbiBbl H PETPaIbl.

OBakyalMOHHBIE BBIXOMEL.

MeTozp! TyieHHd TOpAIero MeKTpooboPYNOBaHs, HAXOAANIErocs Mo Hanps-
KEHUEM.

Cpelnctea noXapHO# CUrHaNM3auuy U cBa3m {(Co cxemamy).

Orneracutesnnhble Bemiectsa. [[poTuronoxapHoe BOIOCHAGKEHHE.
IIpoTuBOABIMHAS 3AILUTA 3TAHHIA.

(78]
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62. TlepBryHbIE CPENCTBA TYILIEHHS MOXAPOER.

63. Mznoxure (co cxemamu) yerpoiictBo mpubopa ang TyleHus noxapos. C noMo-
HIBIO XHMHYECKHUX CPEJCTE.

64. BesonacHOCTS Tpyaa NMpH 00paboTKe METANIOB pe3aHieM. Bpearsie npoussoncT-
sennwie daxkropbl. TpeboBanua K MarepHaiaM, IPOH3IBOACTBEHHOMY obopynopa-
HHIO, OpraHu3aius paboytx MeCT.

£5. BesonacHocTb Tpyaa MPH OKPacoqHblX padoTax.

66. Be30nacHOCTb CBAPOUHBIX paboT. OnacHbie ¥ BpeaHbie NPOM3BONCTBEHHBIE dak-
topel. TpeGoBaHKA K MPOM3BOACTBEHHOMY OGOPYIOBAHMIO, 1EXHONOTHYECKHM
TipoueccaM, BEHTHIILHM.

67. AHaJM3 MPOM3BOACTBEHHOIO TPaBMAaTH3Ma Ha pOOOTU3HUPOBAHHBIX MpPEANPUATH-
AX.

68. Cnenuduueckiie ONacCHOCTH, BOIHUKAMOIIHE HA POOOTH3UPOBAHHBIX YUacTKax,
JIMHHUSX, B CHCTEMAX.

69. MeTonsl ¥ CPE/ICTBA 3alLKThI YeI0BEKa OT MEXaHMYECKUX ONACHOCTEH 1 JKCTLTYa-
Taumy poSOTH3MPOBAHHBIX TIPOU3BOICTBEHHBIX CHCTEM (CO CXEMaMH).

70. TpeboBaHKA K [IPOMBIIJIEHHBIM po00oTaM U pOOOTU3UPOBAHHBIM y4acTkaMm (CO
CXEMaMH).
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