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1. COAEP’)KAHUME PA3JIEJIOB BCTYIIMTEJIBHOI'O UCIIBITAHUA

1. Ilpon3BoacTBeHHas1 0€30NIACHOCTH

J1eKTP00Ee30aACHOCTD

JleficTBHE 2JIEKTPUYECKOTO0 TOKA HA OPTaHU3M uesioBeKa; (DaKTOPHI, BIUSIONINE HA UCXOJ]
MOPKEHUS DJICKTPUYECKUM TOKOM. AHAIW3 OMACHOCTU MOPAKECHUS DJICKTPUYECKUM TOKOM B
Pa3IUUHBIX JJIEKTpUYECKUX ceTsX. CpeacTBa 3aliuThl, TPUMEHIEMbIE B AJIEKTPOYCTAHOBKAX.
Opranuzainusi 0€30MacHOCTH SKCIUTyaTalliyd 3JIEKTPOYCTAaHOBOK. 3allliTa OT CTaTUYECKOro U
aTMOC(EPHOT0 IIEKTPUIECTBA.

Be3onmacHOCTD 3IKCITIyaTAlMH IPY3010JbEeMHbIX MAIINH

be3onacHOCTh 3KCIUIyaTallMM I'Py30NOJbEMHBIX MallMH. Be30macHOCTh CKIIAJICKUX, IO-
IPY304HBIX M Pa3rpy304HbIX padboT. TUoOBbIE KOHCTPYKIMH IPY30MOABEMHBIX MAIINH, TPEOO-
BaHUA K YCTPOWCTBY M Oe3omacHoM skcrryaTanuu. [Ipuunnbl aBapuii 1 TpaBMaTU3Ma MpH KC-
IUTyaTaluy TPY30MOABEMHBIX MAlIUMH. TEXHUYECKOE OCBUIETEIBCTBOBAHUE I'PY30MOIbEMHBIX
MallliH, OpPTaHU3alMs dKCIUTyaTalud U Haja3opa. OpraHuszanus CKIagoB M NPOBEACHUE CKIIA-
CKHUX orepanuil. Y cioBus 0€30MacHOCTH MOTPY304YHO-Pa3TPy30UHbIX padoT.

Oo6opynoBanue, padoraiee moji AaBjJeHHEM

Cocyasl, paboTaroiye Mo 1aBJICHUEM, UX YCTPOUCTBO U OOIIME MIPUHITUIIBI 00ECIICYCHHUSI
0€30MaCHOCTU KCIUTyaTallul COCy0B. [IpUHIIUIBI YCTPONCTBA U OCHOBHBIE XapaKTEPUCTUKU
KOMIIPECCOPHBIX YCTAHOBOK. Y CIIOBUSI O€3aBapuitHON pabOThl BO3AYIIHBIX KOMIIPECCOPHBIX YC-
TaHOBOK. ApmMmarypa, KOHTPOJIbHO-U3MEpPUTEIIbHbIE MPUOOPHI M pEryiaupylolias ammnapaTrypa



OrbQ0Y BO «TI'TY» Mpuem 2026 Boicluee obpasoBaHue MNporpamMmmbl MarucTpaTypbl

KOMITPCCCOPHBIX YCTAHOBOK. TexHoorus IMpOU3BOACTBA TCIIOBOM OHCPIrUUu B OTOIIUTCIIBHBIX U
MMPpONU3BOACTBCHHBIX KOTCJIIbHBIX. be3omacHocTh OKCILTyaTallu KOTCJIIbHBIX YCTAHOBOK.

be3onmacHocTh ra3oBoro xo3siiicTea

["a3zoBoe x034iicTBO mpeanpusTus. BHyTpunexoBoe ra3zoBoe Xo03sSHCTBO. YcioBus 0e30-
MACHOM AKCIUTyaTally, 3alllUTHBIE, CUTHATU3UPYIOIINE aBTOMAaTUYECKUE YCTPOMCTBA U MPUOO-
Pbl, IPUMEHSAEMBIE Ha ra30IpOBOAAX U ra30BbIX yCTaHOBKAX. [IpenoxpaHuTenpHbIe U 3a110pHBIE
KJIaraHbl. YClIoBHs 0€30MacHOro MycKa ra3a Ha MPEJIpHUITHU U DKCIUTyaTalyds MPOMBIILICH-
HbIX nedeid. OOCyKMBaIOLUUMK MepcoHal U ero o0s3aHHoCcTU. [IpeaynpexaeHue, JoKanu3anus
Y JIMKBUJIALUS aBapUU B Ta30BOM XO35MCTBE.

IHoxapuas 0e30MacHOCTDH

DuU3NKO-XMMUYECKHE OCHOBBI TIPOIIECCOB TOpeHMs W B3phiBa. [lokazarenu B3pHIBO-
MOKapOOMAaCHOCTH TOPIOYMX BEIIECTB. MeEpONpusaTus MO0 MNPEAYNPEKIESHUIO B3PHIBOB U
YMEHBIIICHUIO UX TOCJICACTBUI; IBaKyallus JI0JeH Py moxapax. MeponpusaTus o B3phIBO3a-
IIUTE TEXHOJIOTUUYECKOT0 00OpYA0BaHUS; MOXKapHas MPO(PUIaKTUKA B TEXHOJIOTHYECKUX TPO-
neccax. CpencTBa U CrocoObl OXKAPOTYIICHUS; YCTAHOBKY, MAIIMHBI M anmapaThl JJIs MoXa-
POTYIIEHHUS; MPOTUBOIIOXKApPHOE BOJoCHAOX)eHre. CUCTEMBI U YCTPOMCTBA MOKAPHON CUTHAIH-
3allHH.

2. Texnonornueckoe 000py10BaHue U €ro 0€30MACHAS IKCIUTyaTaAlUS

IIpeamer u 3a1a4u JUCHUIJIMHBI, €€ COAEPKAHNE

Beenenue. [Ipeamer u 3agaun kypca. [lonsTie MammHbl U annapara XUMAYECKUX TPOU3-
BO/IcTB. OCHOBBI O€30MAaCHO IKCITyaTalluy TEXHOJIOTNYECKOr0 000py10BaHMsl. TeXHUUECKHE
AJIEMEHTHI, 00ecIeunBarOIINe OE30MACHYIO IKCIUTYaTal[MI0 TEXHOJIOTUYECKOT0 000y 10BaHMUS.

MamuHbl AJ1 U3MeJIbYeHHs TBepPAbIX MaTepUaJIoB

TeopeTnueckue ocHOBBI U3MenbueHUA. CIOCOObI U3MENbUCHU MaTepruaioB. CXembl U3-
MenbueHus. Beidop usmenvunrens. Knaccuduxanus gpodunok. lllexoBbie, KOHYCHBIE, BaJIKO-
Bble IpoOuiiku. M3menbuntenu ynapHoro aeiictsusi. bapabanubie MenbHUIBI. MaluHbI 1715
TOHKOTO ¥ CBEPXTOHKOI0 U3MenbueHus. [lanblieBbie U3MENbUnTENN — 00J1aCTh MTPUMEHEHUS,
YCTPOMCTBO U MPUHLIHUII JeHCTBUSA. MeToIMKHU pacueTa JpoOMIbHO-pa3MoIbHOTO 000pya0Ba-
HuUsl. KOHCTPYKIIMM 3aIUTHBIX YCTPONCTB U MPEIOXPAHUTEIbHBIX AJIEMEHTOB, 00ECIICUHBAIO-
KX 0e30MacHyo dKCIUTyaTaluio u3menpuntenei. Ilpasuna 6e3omnacHoi sKkcIIyaTalluy MallvuH
JUISL A3MEJIbUYCHUS.

KaaccupuxaTopsbl Chlmy4Ynx MaTepUuajIoB

OcHoBHbIe onpenencHns. KOHCTPpyKIIMK IPOCEUBAIOIINX DJIIEMEHTOB rpoX0ToB. KoHCT-
pYKIHH rpoXxoToB. OCHOBBI TEXHOJIOTHUECKOTO pacueTa HHEPIIMOHHBIX TPOXOTOB. KOHCTpYK-
[IUH TIPEAOXPAaHUTEIBHBIX YCTPOMCTB U 3aIIUTHBIX SJIEMEHTOB B TPOXOTaX. Bo3aymHbie Kiac-
CUPUKATOPBI — 00JIACTh IPUMEHEHUS, YCTPOUCTBO, IPUHIIHIT JeHCTBUS. | napaBIudecKkue Kiac-
CU(PUKATOPBI — HaA3HAUCHUE, YCTPONUCTBO U MPHUHIIUI ACHCTBHsI. PacueT BO3IYIIHBIX U THIPAB-
anyeckux kinaccugpukaropos. [IpaBuia skcruryatauuu knaccupukatopos. IlyTu coBepiieHct-
BOBaHUS KOHCTPYKUUHN Kilaccu(PUKaTOpoB ¢ LeIbto obecreueHus ux 6e30nacHoi padboThl.
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IIuTaTesn 1 103aTOPBI CHINMYYUX MATEPHAJIOB

OcHoBHBIE onpeaeneHusi. MeToibl JO3UPOBaHUs ChIMyYrX MaTepuanoB. OLeHKa TOUYHO-
ctu go3upoBanus. Knaccudukamus nutarenei u no3atopoB. KoHCTpyKIu nutatenen u 103a-
TOPOB — 00J1aCTh IPUMEHEHHU S, TPEUMYIIIECTBA U HelocTaTku. [IpaBuia skcruTyaTaiuy nurare-
JIEW U 103aTOPOB.

CMmecHTeJIM AJI51 CHINYYMX MATEPHAJIOB

Haznauenne cMmecureneil. Onenka kadectsa cmecu. Kuneruka rpouecca nepuoaudecKkoro
cmemenus. Knaccuuxanus cmecuteneil. Koncrpykuuu cMmecuresneil nepuoanieckoro u He-
MPEPBIBHOTO AeicTBU. [IpaBuia skcruryaTaiuu CMECUTENEH.

Anmapartsl ¢ MeIIAJTKAM#

CrnocoObl nepeMemnBaHus XUIKUX cped. MHTeHCUBHOCTD U 3 PEKTUBHOCTD MEPEMENIH-
BaHMs. KOHCTPYKIIMM 3JIEMEHTOB TUITOBBIX AIIapaToB C MEPEMEIINBAOIIAMH YCTPONCTBAMM.
IIpuBOABI MEXaHUYECKUX MEPEMENTNBAIOIINX YCTPOCTB. KOHCTpYKIIMM MEXaHUUYECKUX TIEepe-
MEIIMBAIOIINX YCTPOHCTB. MeToanka pacyera Memanok. OCOOEHHOCTH 3KCIUTyaTalluy anmnapa-
TOB C MEIIAJIKAaMU. Y IJIOTHSIOIINE Y3JIbl BAJIOB U IITOKOB, PEKOMEHAALIMH 10 UX UCIIOJIb30BA-
HUI0, BEIOOPY U OCOOCHHOCTSIM 3KcIuTyaTaluu. [IlpoekTupoBanue yrioTHEHUH, METOJIUKU UX
pacyeToB U OLIEHKA HaJEKHOCTH UX IKCIUTyaTalUu.

OuiabTPHI I pa3lesIeHUus1 CyCleH3u il

OcHOBHBIE 3aKOHOMEPHOCTH Tipouecca GpunbTpoBanusi. GUIbTPYIONINE NEPErOPOAKH.
Knaccuduxanus GunbrpoB. unbTpsl epuoandecKoro U HEMPEPHIBHOTO JTEUCTBUSI: OCHOBHBIE
KOHCTPYKIIMH, OCOOEHHOCTHU IKCIUTyaTal[ii, TEXHOJIOTMYECKUE PACUETHI.

HenTpudyru qis pasaeaeHus CycreH3uu

OcHOBHBIE 3aKOHOMEPHOCTHU LeHTpUPyrupoBanusi. OCHOBHbIE KOHCTPYKLIUU LHEHTPUDYT
NEPUOJUYECKOTO U HENMPEPHIBHOTO ACHCTBUSA, OCOOCHHOCTH SKCIUTyaTaui. OCHOBHBIE TIOHSI-
TUSL TUHAMUKH LHEHTpU(dyT (MpouHOCTh 00eUyaeK, pe30HaHCHBIE sIBJICHUS B ieHTpudyrax). Tex-
HOJIOTMYECKHE U MEXaHUYECKHE pacyeThl HEHTPUYT.

TexHu4ueckue 31eMeHThI, 00ecneYHBAKOIIHE 0€30IACHYI0 IKCIIYaTAIUI0O TEXHOJIOI -
YeCKOoro 000py/10BaHMs XMMU4YECKHUX H CMEKHBIX POU3BO/ACTB

['epmeTH3anus TEXHOIOIMUECKOTO 000py0BaHMsl Y IUIOTHEHHE BAJIOB allllapaToB. YIIJIOT-
HeHue OallOHETHBIX 3aTBOPOB. 3aIUTHBIE OTPAKICHUS U yCTpOMCTBa JUisl 00CIyKMBaHUS afl-
napaTtoB. MeTo/ibl U CpPe/iCTBA B3PHIBO3AIIUTHI.

TEXHOJIOTHYECKOro ooopynoBanus. Mcnbitanue o00pyoBaHUSl HA TEPMETUYHOCTbD.

TexHonoruyeckue TpyoOnpoBoabI

Hasnauenue u knaccudukanus TeXHOJIOTHUYECKUX TPYOonpoBo1oB. TpyOnl. dacoHHbIE
neTanu TpyoonpoBo1oB. KomMmneHcaTophl TEXHOJIOTUUECKUX TPYOOTpoBo10B. Omopkl TpyOoO-
npoBoioB. Pacuet TpyOonpoBooB. TexHnueckoe oCBUAETENbCTBOBAHNE TPYOOIPOBO10B. Tpe-
OoBaHMs 0€30MACHOCTHU K AKCIUTyaTalluu TEXHOJIOTHYECKUX TPYOOIPOBOIOB.

TpyOonpoBoanas apmarypa
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Knaccuduxanus TpyoonpoBoHOM apMaTypsl. 3anopHas apmatypa. Beidop 3amnopHoit ap-
Martypsl. Perynupyronias apmarypa.

IIpenoxpanurtenbHasi apMaTypa TEXHOJOTHYECKOro 000py10BaHU S

Knaccuduxkanus npegoxpanurenbHoit apmatypsl. [Ipenoxpanurenbhsie knanansl. [Ipeno-
XpaHUTEIbHbIE MEMOpaHbl. PekoMeHjanuu no BIOOpY NpeloXpaHUuTEIbHBIX YCTPOICTB. Pac-
YeT NMpeJOXPaHUTENbHOI0 KJIalaHa 1Mo MPOMYyCKHON clTOCOOHOCTH. Pacuer npeaoxpaHuTeIbHbIX
MeMOpaH Ha 3aJJaHHO€ JlaBlieHue cpabaTbiBaHus. 3allUTHASI apMaTypa.

3. IIlpoMbIlLJIEHHAS IKOJIOT UL

HpOMbIHI.]'leHHaﬂ IKOJO0Irvusl Kak HAyKa
OOBeKT n npeamMeT HpOMBIH.IJ'ICHHOﬁ 9KOJIOTUH, €€ LCIIN U IIPAKTHYCCKAs HAIIPABJICHHOCTD.
OcHOBHBIC TIOHATHS U OIIPCACIICHUA.

XapakTepUCTHKA NPOMBILICHHBIX 3arpsA3HeHUN ruapochepbl

[Tpuunnbl nosiBiaeHUs: 0Tx010B. Kitaccuduxanus 3arpsisHeHuid U ux cymHocTb. CTOUHbIE
BOJIbL: MTOHATHE, Kiaccudukanus. [Tokazarenu kauectsa BoAbl. OOIIME YCIOBHUS BbIMYCKa CTOY-
HBIX BOJ] B IOBEPXHOCTHBIE BOA0EeMbl. OCOOEHHOCTH cOpOCa CTOYHBIX BOJ B TOPOJCKYIO KaHa-
mu3anuio. OnpeneneHne HeoOX0JUMOM CTENIEHU OYMCTKHU CTOYHBIX BOJ JIJISl CITycKa UX B He-
MPOTOYHBIE BOAOEMBI. PacyeT HE0OX0 MO CTENEH! OYUCTKUA U CyMMapHOro 3@ dekra Bo3-
NEUCTBUS HECKOJIBKUX 3arpsA3HAIOIIMX BEIIECTB B CTOYHOM BOJIE.

OcHOBHBIE INPOMBIIIJICHHBIC ME€TO/AbI OYUCTKH OTXOOQAIIUX I'a30B U CTOYHLIX BO/I

MCTOI[BI OYHNCTKH CTOYHBIX BOJ. OcHoBHOE 06OPYI[OBaHI/Ie JJIs1 OYMCTKH CTOYHBIX BOA. Oc-
HOBHBIC MCTOJbI OUYNCTKH CTOYHBIX BOJ OT PACTBOPCHHBLIX I'a30B. OcHoOBHEBIE MCTOAbI 00e33a-
Pa)KuBaHHA CTOYHBIX BOJI. MCTOI[BI YCTPAHCHUA U YHUYTOXCHHA CTOYHBIX BOI. Texnonoruue-
CKHUC CXCMbI OYUCTKU U IPUMCHSACMOC 060py2[0BaHI/IC. OcHOBHEIC MMPOMBIINIJICHHBIC METObI IIC-
pepa6OTKI/I " UCIIOJIB30BAHUA OTXOO0B ITPOU3BOACTBA U HOTpe6J'ICHI/ISI.

Br100p 000py10BaHNSI OYMCTKH CTOYHBIX BOJ

Krnaccuduxkanus BemecTs, 3arpsS3HsIONIMX CTOYHbIE BOJbI, U COOTBETCTBYIOIIAS KIacCU(u-
Kallsi METOJIOB OYMCTKH CTOYHBIX BOJI OT JaHHBIX BemlecTB. [IpuHuumnbl BbIOOpa 000pyaoBaHuUs
OUYUCTKH CTOYHBIX BOJ U ONPEIENEHUS MOCIEI0BATEILHOCTH €r0 YCTAaHOBKU. Buabl TeXHOI0-
IMYECKUX CXEM OYHUCTKHU CTOYHBIX BOJ MPU PA3IUUYHbBIX YCIOBUSX.

XapakTepUCTHKA NPOMBILLUICHHBIX 3arPA3HEHUN aTMOC(pepbl
OO61mast XxapakTeprCTHKaA MPOMBIIIUICHHBIX 3arpsi3HeHUN aTMocepshl. 3arps3HeHUs] aTMO-
cdepbl OT MPOMBIIITIEHHBIX TPOU3BOJICTB.

PaccenBanue BpeIHbIX ra3oBbIX BLIOPOCOB B aTmMocdepe

Cxema 3arpsizHeHHs1 aTMOC(epbl OTHUM UCTOYHUKOM. 3aBUCUMOCTb HAINpPaBJICHUS JIBUXKE-
HUS CTPYH T'a30-JAbIMOBBIX BHIOPOCOB M3 TPYOBI OT CKOPOCTH BETpa, TEMIIEPATYpPhl BO3yXa U
BBICOTHI TpYOBI. Kiaccudukaims uctouHuKoB BRIOpOCOB. PaccenBanne BpeTHBIX Ta30BbIX BhI-
OpocoB B atmocdepe.
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O0opynoBaHue 0YMCTKH NPOMBILLICHHBIX BLIOPOCOB B aTMOCc(hepy

Bunel 3arpssustomux armocdepy BemiectB. OCHOBHOE 000pyA0BaHUE ra3004UCTKU. Bbl-
00p 000pyAOBaHUS Ta300YMCTKU B 3aBUCMMOCTH OT BHJIA 3arps3HsIONIMX BemecTB. OCHOBHbIE
MPUHIIUIBI TOCTPOEHHUS TEXHOJOTUUECKUX CXEM OUMCTKH MPOMBIIIJIEHHBIX BHIOPOCOB B aTMO-

chepy.
4. ITpou3BOACTBEHHANI CAHUTAPHUS U TUTHEHA TPyAa

HpI/IHIII/Il'[bl TMITr'MEHUY€CKOIro HOpMHMPOBAHUSA BPEAHBIX BEIIECTB

BpeIIHBIC BCIICCTBA U UX KJ'IaCCI/I(i)I/IKaI_II/IH. ToxcukoJsorus. Onpe;[eneHHe U HOpMHUPOBAHHUC
COACpKaHUs BPCIAHBIX BCIICCTB. 3a6OHCBaHI/I${, BO3HHUKAOMMUE OT BOBI[CﬁCTBHSI BpCIAHBIX BC-
mICCTB. CpeI[CTBa KOJUICKTUBHOM M HHHHBHHyaHBHOﬁ 3alIUTBI OT BPCAHBIX BCUICCTB. HpI/IHI_II/I-
bl THTHCHUYCCKOT'O HOPMHUPOBAHNA BPCAHBIX BCIICCTB.

MeTteoposiornueckue ycJ0BHs HA IPOU3BOICTBE

MeTteoposioruuecKkue yciaoBusl Ha MPou3BoACTBE. [IoHITHE 0 MUKPOKIUMATE MPOU3BOJICT-
BEHHOT'O MOMeIlleHus. BiusHue mapaMeTpoB MHUKpPOKIMMAaTa Ha 3/I0pOBbe M pabOTOCIOCO0-
HOCTh 4esioBeka. Tepmoperyssius. [I[puHIunel HopMupoBaHuUs MUKpokiIuMata. [IpousBosact-
BEHHAsl BEHTWISIIUS — Ha3HaUYeHUE U Kiaccudukarus. [I[pousBoacTBeHHAS BEHTUIISIINS.

HpOH3BO}ICTBeHHaﬂ BCHTUJIALIUA

EctecTBenHas u MexaHu4deckas BCHTUJIALIUA. HpI/IHI_II/IHBI pacducTta 1 KOHCTPYKTHUBHOC HC-
nonHenue. OuucTka BO3YyXa OT IbUJIX U BPCAHBIX XUMHUYCCKUX BCUICCTB. KOH,Z[I/IHI/IOHI/IPOBaHI/Ie
BO3ayXa.

HpOI/I3BOl[CTBeHHOG OCBeCILICHHUC

HpOI/ISBOIICTBCHHOC OCBCIICHUC, CUCTCMbBI 1 BHU/HI. EctecTtBennoe u HCKYCCTBCHHOC OCBC-
IICHUC. HpI/IHI_II/IH TUTUCHUYCCKOTO HOPMUPOBAHUA CCTCCTBECHHOI'O U HCKYCCTBCHHOI'O OCBCIIC-
HH. BI/IIIBI HNCKYCCTBCHHOI'O OCBCIICHMUA 110 q)YHK]_II/IOHaJIBHOMy Ha3HA4YCHUIO.

CBeTWIBHUKH
MeTtojbl pacuera eCTECTBEHHOTO OCBEIIICHUS.

2. IIEPEYEHDb BOITPOCOB K BCTYIIUTEJIbBHOMY UCIIBITAHHIO
JAucuuniuna IIpon3BoacTBeHHas 0€30M1aCHOCTD

1. OnacHOCTH MOpaXeHUs ANEKTPUUECKUM TOKOM B Pa3JIMYHBIX JIEKTPUUECKUX CETAX.

2. Cnoco0sl 1 cpeacTBa 00ecieueHus ANEKTPOOE30MACHOCTH: 3aIUTHOE 3a3EMJICHUE, 3a-
HYJICHUE.

3. Cmoco0Obl U cpeacTBa oOecrneueHus: NIEKTPOOE30MaCHOCTH: 3AIUTHOE OTKIIIOUEHUE,
BbIPAaBHUBAHUE MOTEHIIMATIOB, MAJOE HAIPSIKEHUE, N30SI TOKOBEIYIIUX YacTel, 3JIeKTpu-
4eCKOE pa3/iesIeHUE CETEN.

4. Cnoco0sl 1 cpeacTBa 00ecneYeHns IEKTPOOE30MACHOCTH: OIPaJUTENbHbIE YCTPOUCT-
Ba, OJIOKMPOBKH, MpeIyNpeIuTeabHas CUTHAIU3allKs, 3HaK1 0€30MacHOCTH, MPeaypeauTellb-
HBI€ IJIAKAThI, JIEKTPO3ALIUTHBIE CPEICTBA.
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3ammTa OT CTaTHYECKOI0 AJIEKTPUUECTBA.

MonHue3amuTa Nporu3BOACTBEHHBIX 00BEKTOB.

OmnacHOCTH, CBSI3aHHBIE C DKCILTYaTaIlUEN IPy30M0IbEMHBIX MAIIVH.

be3onacHOCTh 3KCITyaTalluy rPy3010ABEMHBIX KPAHOB.

beszonacHOCTh TOrPy304HO-PA3TPy304YHBIX PabOT ¢ MOMOIIBIO T'PY30HOIBEMHBIX

10. bezonacHOCTh MOTPY304UHO-PA3TPY30YHBIX padOT HA TPAHCTIOPTE.

_‘\0?0.\‘9\9‘:“9’!\)._‘

1.

I B R o S

Jucuuminna TexHosornueckoe 000py/10Banmne M ero 6e30nacHasi IKCIIyaTANUSA

OO61ue cBeieHust U KiacCU(pUKALMs TEXHOJIOTHUECKUX TPYOOTIPOBOIOB.
TpyOsl u (hacoHHbIe 1eTaIu TPYOOIPOBOIOB.

KoMmeHncatopbl TEXHOTOTHYECKUX TPYOOIIPOBO/IOB.

Onopskl ¥ MOJBECKH TEXHOJIOTMYECKUX TPYOOIPOBOIOB.

Pacuer TpyOo1nIpoBOoaOB.

3anopHas apmarypa.

Perynupytomas apmatypa.

[IpenoxpanurenbHble MEMOPAHBI.

[IpenoxpanuTtenbHble KilanaHbl.

. 3auuTHas apMarypa.

Jucuuniuna IpoMblnIeHHAs IKOJIOT U

Byl 3arps3sHeHUN OKpYKaroUen Cpeibl.

Kpurepun kayecTBa OKpyKaromieil Cpeabl.

Knaccuduxkanus ncrounukoB BeIOpocoB. PaccenBanue BEIOPOCOB B aTMOChEpE.
OuncTka OTXOASAIINX ra30B B CYXUX MEXAHUYECKUX MbUICYJTOBUTEIIAX.
LeHnTpoOex’HbII METOJ OUUCTKHA OTXOSALIUX Ta30B.

OuncTka ra3oB B MOKpPBIX IIBUICYJIOBUTEIAX.

Crounble BOABI. METObI OUNCTKU CTOYHBIX BOJ.

O6opynoBaHue sl MEXaHUYECKOW OUMCTKU CTOYHBIX BOJI.
PU3HKO-XUMUYECKUE METOABI OYUCTKH CTOUYHBIX BOJ.

O CymiHoCTh OMOJIOTHYECKON OYUCTKH CTOYHBIX BOJI.

Jqucuuniuna IIpou3BoacTBeHHAs CAHMTAPHUS M TUTHEHA TPy/aa

ITonsarue 06 OCTPBIX U XPOHUYCCKUX OTPABJICHUAX. BI/II[BI KOM6I/IHI/Ip0BaHHOFO ﬂeﬁCT-

BHA BPCIHBIX BCIICCTB.

2.

HpI/IHI_II/IHBI TUMTUCHUYCCKOIO HOPMUPOBAHUA BPCIAHLIX BCUICCTB. OcHOBHEBIE MCpO-

npusTHUA, 110 oOecIieueHnI0 0e30IMacHOCTH Tpyada 1ipu pa60Te C BpCAHbIMH BCUICCTBAMMU.

3.
4.

I'mruennyeckoe HOPMHUPOBAHUC TIbLIN. MCPOHpI/ISITI/ISI 110 60p]’:»6€ C IIBIJIBIO.
EcrtecTBennas BCHTUJIALUA. CaHI/ITapHO-FI/IFI/ICHI/I‘ICCKI/IC Hn TCXHHUYCCKHUC TpC6OBaHI/ISI K

BCHTHIIHUMOHHBIM CUCTCMAaM.

5.

Mexannueckass BeHTWIsAIMA. OnpenesieHrne HeoOX0AMMOTO BO3yX000MeHa Mpu 00-

IEOOMEHHONW BEHTUIALIMAM.

6.

EctecTBenHOE U HCKYCCTBCHHOC OCBCHICHHUC. BI/II[BI U CUCTCMBI IIPOU3BOJACTBCHHOT'O
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OCBEIIIEHUS.
7. YnerpaduoneroBoe uzaydeHue: Guzndeckas nNpupojia, CBOUCTBA, chephbl UCIOIb30Ba-
HMSI, BO3JCHCTBUE HA YEJIOBEKA.
8. Kiaccuduxanus mymoB. OcCHOBHBIE (DM3UUECKHE TTOKA3ATENH, UCTIOIb3YeMblIe I Xa-
paKkTepucTUKHU myma. [[puHIUIBI THTUEHUYECKOTO HOPMHUPOBAHUS IIyMa.
9. HunuBuayanbHBIE CpEACTBA 3aUThl. HazHaueHue crnenuanbHO 00yBH, CIICI0IEKIbI.
10. Tlopsimok paccienoBanusi TpaBM Ha NMpou3BoAcTBe. CocTaB KOMHCCHUH, 3a/1aud UX pa-
OOTHI.

3. METOJJMYECKWE PEKOMEH/IAIINU ITO OPT AHU3ALIMM CAMOCTOSTEJIBHOM
PABOTBI ITPU TIOATI'OTOBKE K BCTYIIUTEJIBHOMY HUCIIBITAHMIO

[enpro opraHu3aiy caMmoCTOATEIbHON paOOThl MPHU MOJATOTOBKE K BCTYMUTEIBHOMY HC-
NBITAHUIO SIBIISIETCS TOJydyeHue OoJiee rIyOOKUX JOMOTHUTENbHBIX 3HAHUHN O MpeaMeTHOU 00-
JIACTH ¥ MPUOOpETEHNE HABBIKOB U YMEHUH MO OCHOBAM CaMOCTOSITEJIbHON PaOOTHI.

B xone camocTosiTennbHON pabOThl pEKOMEHIYETCS ClIeyIOIIee.

Bo-niepBbIX, cllelyeT HU3y4YHTh TEOPETHYECKHE BOIPOCHI MO COOTBETCTBYIOLIEH TEME C
npopabOTKON KaK KOHCIIEKTOB UMEIOIINXCS JIEKIUH, Tak U yueOHUKOB. Oco00e BHUMAaHHE Clie-
AyeT OOpaTUTh HAa OCHOBHBIE MOHATHSA U 3aBUCUMOCTH. 3aTE€M HYXHO CaMOCTOSITEJIbHO pa3o-
OpaTh MpakTUYECKHE MPUMEPHI WIM 3aJa4d MO KaXKIOW IpyIie pacCcMaTpUBAEMbIX BOIPOCOB,
YTO CHOCOOCTBYET Oojiee ri1yO0OKOMY MOHMMAHUIO U YCBOCHHMIO TEOPETHUYECKOro MaTepHaa.
ITocne 3TOro peKOMEHIyeTCs €IIe pa3 BEPHYTHCS K BOIPOCAM TEOPHUHU.

4. YHEBHO-METOJUYECKOE OBECIIEYEHUE

4.1. OcHOBHAas JJUTEpPaTypa

1. be3omacHOCTb KU3HENEATENbHOCTH. be30MacHOCTh TEXHOJIOTHYECKUX MPOLECCOB U
npousBocTB. OxpaHa Tpyaa: yuebHoe nocodue s By3oB / I1. I1. Kykun [ u np.]. - 5-e u3n.,
crep. - M.: Beicur. k., 2009. - 335 c.: uin.

2. Kanpirun, B.I'. bezonacHocTh xu3HeneaTenbHOCTH. [IpoMbllieHHas U HKOJIOrHYecKas
0e30macHOCTb, 0€30MaCHOCTh B TEXHOT'€HHBIX Upe3BbIYaHbIX cuTyanusax. Kypc nexuuii: yueo-
Hoe nocobue ais By3oB / B. I'. Kanbirun, B. A. bounaps, P. 4. lenesH; nox oomr. pexa. B. T
Kansiruna. - M.: KonocC, 2008. - 520 c.: n.

3. IIpomrtoB M.A. be3onacHas 3KcIuTyaTanus T€XHOJIOTMUYECKOTO 000pyA0BaHUS: yueo-
Hoe nocobue / M. A. Tlpomros, B. . bopuies, I'. C. Kopmunbuus. - Tam60B: U3n-so TI'TY,
2008. - 80 c.

4. TlonukapoB N.N. KoHcTpyrupoBaHUE U pacyeT 3JIEMEHTOB XUMUYECKOTO 000py/10Ba-
Hust: yueOHuk ans By3oB / U. U. Tlonukapos, C. U. Ilonukapos. - M.: Anbda-M, 2010. - 382 c.

5. OcHOBBI 0€30MaCHOM IKCIUTyaTallui TEXHOJIOTMYECKOT0 000pYA0BAHUS XUMHUECKUX
pou3BOJICTB : yueOHoe nocobue / B.S. bopmes , I'.C. Kopmunsiun, M.A. TIpomTtos, A.C.
TumonuH. - Tamo6oB: U3n-Bo ®I'BOY BIIO «TI'TY», 2011. - 188c.

6. benses B.M. Pacuer u KoHCTpyHpOBaHHWE OCHOBHOTO 00OPYAOBAHUS OTPaCiH [ DJeK-
TPOHHBIN pecypc]: yuebHoe nocodue / B.M. benses, B.M. Muponos. — Tomck: U3n-Bo Tom-
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CKOT0 MOJUTEXHUYECKOro yHupepcurera, 2009. — 288 c¢. Pexum nocryna:
http://window.edu.ru/window/library/pdf2txt?p id=52988&p_page=1

7. MynpenoBa-Bucc, K.A. Mukpo6uosnorus, caHuTapusi 1 TUTHeHa: Y4eOHUK /1JIs BY30B /
K. A. Mynpenosa-Bucc, B. II. [lenroxuna. - M.: ®OPYM, 2008. - 400 c.

8. ®wuibuakoBa, C.A. CaHuTapus ¥ TUrMeHa Ha IPEINPUATUAX MOJIOYHON IPOMBIIILICH-
HOCTH: yueOHoe nmocodue jist By3oB / C. A. @unbuakosa. - M.: JleJIu npunt, 2008. - 276 c.

9. Pybuna, E. A. MukpoOuonorusi, Gu3HoI0TUs MUTAHUSA, CaHUTapus: Y4yeOHoe mocodue
[Dnextponnslii pecypce]: E.A. Pybuna, B.®. Mansiruna. - M.: ®opym, 2008. - 240 c. — Pexxum
noctymna: http://znanium.com/

10. bonnanerosa, JI.W. [IpomblnuieHHast 3K0JIOTHs: yueOHOE TlocoOure. [DNeKTPOHHBIN pe-
cypc] / JI.U. bounanerosa, B.I'. bounaneroB - Tomck: M3a-Bo ToMcKOro moguTeXHUUECKOTO
YHUBEPCHUTETA, 2008. - 247 C. Pexum JOCTyTIA:
http://window.edu.ru/window/catalog?p_rid=73914

11. Hazapenko, O.b. be3onacHOCTb KM3HEAEATEIBHOCTH: y4eOHOEe Tocobue [INeKTPOH-
Helil pecypc] / O.b. Hazapenko; Hanmonanbublil nccnenoBareabckuii TOMCKHUIM MOTUTEXHUYE-
CKUW YHUBEPCUTET. — 2-€ u3ll., nepepad. u aom. — Tomck: U3a- Bo TOMCKOTO MOTUTEXHUYECKOTO
YHUBEPCUTETA, 2010. — 144 C. Pexum JOCTyIa:
http://window.edu.ru/window/library/pdf2txt?p_id=55720&p_page=1

4.2. JlonoiHUTEIbLHAS JIUTEPATYypa

1. bezomacHOCTh TpyJa B XUMUYECKON MPOMBIIIIEHHOCTH: yueOHOe nmocodue 1j1si By30B /
JI. K. Mapununa [u ap.]; nox pen. JI. K. MapunuHoit. - 2-e u3n., crep. - M.: Akanemus, 2007. -
528 c.

2. ®omoukuH, A.B. IIpousBojcTBenHas 6e30macHOCTh: yueOHoe nocobue / A. B. ®o-
MoukuH. - M.: Hed1b 1 ras, 2004. - 448 c.

3. Poznun, M. A. be3onacHOCTh TPOU3BOJICTBA U TPYJla HA XUMUYECKUX MPEIIPUITHIX:
yueOHoe nocooue aist By30B / U. A. Po3aun, E. M. Xa6apoga, O. H. Bapenuk. - M.: KonocC,
2006. - 254 c.: ni.

4. Pazgopoxusbiii, A.A. OxpaHa Tpyaa 1 IPOU3BOJCTBEHHAs 0€30MaCHOCTh: yueOHOE MO0-
cobue: YueOHuk 1i1st By30B / A. A. PazgopoxHnsril. - M.: Dk3amen, 2006. - 510 c.

5. be3omnacHOCTb KU3HEAEATEIbHOCTH B MAIIMHOCTPOCHUH:: Y4eOHHK 11 By30B / B. T
EpemuH [u ap.]. - M.: Akanemus, 2008. - 384 c.

6. bypamnukos, FO.M. be3zonacHocTs xku3HeAeATeNbHOCTU. OXpaHa TpyJa Ha MpeaIpu-
ATUAX MUIIEBBIX TPOU3BOACTB: yueOHUK 115 By30B / FO. M. bypamnukos, A. C. MakcuMmoB. -
CII6.: TUOP/H, 2007. - 416 c.: ui.

7. TexHoreHHas 6e3onacHocTh B Hoocdepe: nmpaktukyM. Y.1 / A. B. bospuunos, B. M.
Hmutpues, B. @. Eropos [u ap.]; Tam6. roc. TexH. yH-T. - Tam6oB: TI'TVY, 2010. - 92 c.

8. be3omnacHOCTh KU3HEAEATEIbHOCTH B IUINIOMHBIX MTPOEKTax: yued. mocodue / A. B.
bosipmmnos, B. M. JImutpues, B. ®@. Eropos [u np.]. - Tam6os: TI'TY, 2009. - 124 c.

9. MactpiokoB, b.C. be3zonacHOCTh B Upe3BbIYAHHBIX CHUTyallMsiX B MPHUPOJHO-
TexHoreHHo# cdepe. IlporHosupoBanue mocneicTBuii: yueOHoe mocodue st By3oB / b. C.
Mactprokos. - M.: Akangemus, 2011. - 368 c.

10. Kynuxos, O.H. be3omacHoCTh MPOU3BOJICTBA CTPOUTEIIHHO-MOHTAXKHBIX PadOT: yuel-
Huk 7151 By30B / O. H. Kynukos, E. . Ponun. - M.: Beicur. mik., 2006. - 501 c.
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11. Be3onacHOCTh XKU3HEEITEILHOCTH. be30macHOCTh B UPE3BhIUAMHBIX CUTYALUSIX MPHU-
POJIHOTO U TEXHOTEHHOTO XapakTepa: yueoHoe nocooue / B.A. Akumos, FO.JI. Bopo6ses, M.1.
®anees [u Ap.]. - M.: Beicur. mik., 2006. - 592 c.: ui.

12. Dkonoruueckoe COnpoBOXKACHUE MPOCKTOB: yueOHoe mocodue s By30B / FO. B. Uu-
KUKOB. - M.: MI'TY um. H.D.baymana, 2010. - 308 c.: ui.

13. Eropos, B.®. 3amura B 4pe3BbIYalHBIX CUTYaIUAX [DJIEKTPOHHBIN pecypc]: yueOHoe
nmocobue i CTy/A. BCeX HampamieHul u cren-tei yH-ta / B. @. Eropos, XK. E. 3umHyxoBa. -
OnektpoH. naH. (3,87 M6). - Tam60B, 2009. — (CD-ROM); 12 cM. — 3ari1. ¢ STUKETKH JTUCKA.

14. CoBpeMeHHbBIEC pelieHus 3ajad 0e30MacHOCTH B KBadU(DPUKAIIMOHHBIX WHXKEHEPHBIX
pabotax: yueoHoe mocodue / B.M. JImutpues, B.®. Eropos, B.H. Makaposa, E.A. Cepreesa,
JLLA. XapkeBuu. — Tamb60B : M31-Bo TamO. roc. TexH. yH-ta, 2010. — 140 c.

15. 3anbko, H.I'. bezonacHOCTh )KU3HEAEATENBHOCTH [ DIEKTPOHHBIN pecypc]: yueo. /
3anbko H.I'., Manasu K.P., Pycak O.H. — M.: Jlans, 2010. — 672 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2445

16. brrukos, B.4. bezonacHOCTh KU3HEACATEIBHOCTU [ DIEKTPOHHBIN pecypc]: yueo. 1mo-
cooue. / berukos B.41., ITaBnos A.A., Unbucosa T.U. — M.: U3mareasctBo « MUCHC», 2009. —
147 c. - Pexxum noctyma: http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=1870

17. be3onacHOCTh )KU3HEAEATENBHOCTH. I IpOrHO3MpOBaHUE U OLIEHKA MOCIEICTBUI TEX-
HOTCHHBIX aBapUil U CTUXUIHBIX 0eICTBUI [ DIEKTPOHHBIN pecypc]: ydeOHO-METOIMUECKOE TT0-
cobue. / 3u"oBseBa O.M. [u np.] — M.: UzpatensctBo «MUCHUCH, 2007. — 122 c. - Pesxxum
noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1871

4.3. Ilepponnyeckue U3IaHus

XKypHan «be3zonacHOCTb TpyAa B IPOMBIIIIIEHHOCTHY
Kypnan «I'urvuesa u caHuTapus»

Kypnan «bezonacHocTh B TexHOCHEpE»

Kypnan «DKoJIOrus U MPOMBILLIEHHOCTh Poccum»

b s

4.4 Internet-pecypcsol

Kypnan «®Pusuka ropeHus: U B3pbiBa» [ DNEKTPOHHBIN pecypc] - Pexxum nocryna:
http://elibrary.ru/




