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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Llenpto ocBoeHUS y4yeOHOM JUCHUIIIUHBI «VICTOUHMKHM 3arpsi3HEHUsS U
TEXHUYECKUE CPEICTBA 3AIUTHI OKPYKAIOIIEH CpeAbD» SIBISETCS:

- U3y4YECHHE TEOPETUUYECKUX U MPAKTUUYECKUX BOIPOCOB 3AIIUTHI OKPYKAIOIIEH
Cpelbl OT 3arpsi3HEHHs] BbIOpocamMu, CcOpoOcaMH, OTXOJAaMU MPEAIPHUITHATUI
TpPaHCIOPTa, TETIOPHEPTETUKHU U MPOMBILIIEHHOCTH.

3amavyaMu U3y4eHUs! AUCIUTUIMHBI (MOJIYJIS) SBJISIFOTCS:

- OCBOGHHME METOJIOJIOTUM  MAaCMoOpTHU3alid  BBIOPOCOB U cOpOCOB
3arpsI3HSIIONIMX BEIIECTB 00bEKTAMU TEIJI0IHEPT € TUKY;

- (QopMHUpOBaHME YMEHUH U HABBIKOB, HEOOXOAUMBIX JUIsl Yy4YacTus B
MOATOTOBKE YKO3AIUTHBIX MEPONIPUATUM (POEKTHOTO TOMA « IKOJOTHS OOBEKTa»).

2. Ilnanupyembie pe3ynbTaTbl 00yUEHUS MO TUCHUILIMHE (MOIYIIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - ChoocobeH TmOHUMATh MPUHIUIBI PabOTHl  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJIOTMM M HUCIOJb30BaTh WX Ui pEHIeHHs 3ajad
npodecCuoHaNbHOM eI TeIbHOCTH;

IIK-2 - CnocoOHOCTh MPOBOAUTH pacdeThl MO THUIOBBIM METOAMKAM W
MPOCKTUPOBATh OTACIBHBIC JETald W Y3Jbl C HCIOJB30BAHUEM CTaHIAPTHBIX
CPEICTB aBTOMATHU3AIlMM TIPOSKTHPOBAHUS B COOTBETCTBUH C TEXHHUYCCKUAM
3aJIaHHuEM;

IIK-3 - T'oTOBHOCTH y4dacTBOBaTh B pa3pabOTKE MPOEKTHOW u paboueit
TEXHUYECKOM  JOKyMEHTaluu,  O(DOpPMIICHHMH  3aKOHYEHHBIX  IMPOEKTHO-
KOHCTPYKTOPCKHX pabdOT B COOTBETCTBHU CO CTaHAApTaMU, TEXHUYECKUMU
YCJIOBUSIMU U IPYTUMU HOPMATUBHBIMH JIOKYMEHTAMH;

IIK-6 - T'oToBHOCTBH yyacTBOBaTh B cOOpe ,00pad0TKe, aHAIU3e U 0000IICHUN
pe3yIbTaTOB JKCIICPUMEHTOB M HCCJIACAOBAHMM JJIEMEHTOB OOOPYIOBaHUS M
O00BEKTOB JIEATEILHOCTH, IPUMEHSS CTATUCTUYSCKUA aHAIN3 AKCIIEPUMEHTAIbHBIX
JIAHHBIX ¥ B COOTBETCTBHH C METOAaMHU 00001IeHNS 1 00padOTKH HH(POPMAITUH.

OOyuenue 1O JUCHUILIHHE (MOJYJIO) TMpEeAroiaraeT, 4YTO IO €ro
pe3yabpTaTam o0yyatrouuiicst Oyner:

3HaTh:

- ycnoBus ~ oOpa3oBaHUs  3arpsi3HSIIONIMX — BEIIECTB B TEIUIOBBIX
HYHEProyCTaHOBKaX;

- CIOCOOBI BBIPAXKEHUST KOHIIEHTPAIUH 3arps3HSIONIMX BEUIECTB;



- METO/BI OTPEEICHNs] KOHIICHTPAIIUN, BELIOPOCOB U COPOCOB 3arpsI3HSIOIINX
BEIICCTB;

- OCHOBBI HOPMHUPOBAHUS B 00J1aCTH OXPAHBI OKPYKAIOIIEH CPEIbI;

- OCHOBHBIC BUIBlI M TIPUHIIUIIAATHHBIE OCHOBBI TEXHOJOTHUH 00€3BPEKUBAHNUS
Y yJIaBIIMBAHMS 3arPS3HSIONINX BEIIECTB;

- BUABI W OCHOBHBIE TEXHHYECKHE XaPAKTEPUCTUKH HKO3AMUTHOTO
000pyI0BAHUS;

- 3371a4M U METOJIOJIOTHIO TIPOBEJCHHS PACUYETOB MPOTOYHOIO IKO3AIIUTHOTO
000py10BaHUS.

Ymersb:

- HCHOJIb30BaTh OTU 3HAHUA JUIA OKCIIEPUMEHTAIbHOIO OIPEACIICHUS
KOHIIeHTpalui 3B 1o 3a1aHHON METOINKE;

- HCHOJIb30BaTh OTU 3HAHUSA JUIS OKCIIEPUMEHTAIBHOTO ONPENEIICHUS
TEXHOJIOTHYECKHUX XapaKTEPUCTHK MPOLECCOB 00E€3BPEKUBAHUS U OUUCTKH OT 3B;

- HMCIOJIb30BaTh 3TU 3HAHUS MPHU Pa3padOTKE HSKO3AMUTHON MPOEKTHOU U
paboyeil TOKyMeHTaluu;

- oQOopMIIATh 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKHE palbOThl B
COOTBETCTBMM CO CTaHAApTaMd, TEXHUYECKUMHU YCIOBUSAMU M JAPYTUMHU
HOPMAaTUBHBIMH TOKYMEHTAMHU.

Baanern:

- HaBBIKAMHU pacyeTa KOJUYECTBa BBLIOPOCOB MU COPOCOB 3arpsi3HSIOUINX
BEIIIECTB 10 TUIIOBBIM METOIUKAM;

- HaBbIKAMM PACYETHOM OIIEHKU KOHLICHTPAIIUM 3arps3sioliiX BEIIECTB;

- HaBbIKaMH 00pa0OTKHU JIAaHHBIX JUCIIEPCHOTO aHaJIM3a a3PO30JbHBIX

YaCTHI] C TPUMEHEHUEM CTATUCTUUYECKUX METOOB;

- HaBBbIKAMM PACUE€THOM OIIEHKHM TUMOpa3Mepa OTACIbHBIX  BHUIOB
HKO3AIIUTHOTO 000OPYAOBAaHUS B COOTBETCTBUM C TEXHUUECKUM 3aJaHUEM.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6miass TpyAOEMKOCTh JUCHUIUIMHBI (Momayisi) coctaBisger 7 3.e. (252
aKaJIeMUYEeCKHUX yaca(oB).

3.2. O06bem gucruIuHBl (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJammmxcss ¢ MeJarorTMYecCKUMH  padOTHUKaMU W (WIKM)  JHIAMH,
MPUBJIEKAEMbIMHU K peau3alii 00pa30oBaTEIbHON MPOrpaMMbl Ha MHBIX YCIIOBUSX,
MIPY MIPOBEJICHUHN yUeOHBIX 3aHITHI:



KonngectBo yacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Ne6 | Ne7

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 144 64 80
B tom uucae:

3aHATHS JIEKIIMOHHOTO TUIIA 64 32 32

3aHATHS CEMUHAPCKOTO TUTIA 80 32 48

3.3. O6bem aucUUIUIMHBL (MOAYNS) B (OpME CaMOCTOSATENBHON pPabOThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOYy4aromuXxcsi C
NeIarOTMYECKUME paOOTHUKAMU U (WJIH) JIMIIAMH, TIPUBJICKAEMBIMH K pPealTu3aIliuu
o0Opa3oBaTeNbHOW  MPOrpaMMbl Ha HWHBIX  YCIOBHSAX, TIPU  MPOBEACHUU
IPOMEKYTOYHOM aTTecTanuu coctapiser 108 akagemuueckux yaca (oB).

3.4. Ilpu oOydeHnu MO0 UHMBUYaJbHOMY y4€OHOMY IIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0Y4Y€HUH, 00bEM IUCHUIUIMHBI (MOAYJSI) MOXKET OBITh peanu30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00y4aronIuXxcs, a Takke B popme
KOHTAKTHOM paboThl OOydYarolmUXCid C TMEJarorMuyeCKuMU paOOTHUKAMU W (HJIH)
JULAMH, TPUBJICKAEMBIMU K peaM3alii 00pa3oBaTEIbHOM MPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU NIPOBEIECHUHU IPOMEXYTOUHOM aTTECTALINU.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JEKITMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE
n/m

1 |IIepssiii cemectp. Paznen 1. Mcrounuku 3arpsi3HeHnid. IcTOUHMKY U 3arpsA3HSOIINE
BeecTBa (3B) mpeanpusaTuii no 1o0p4e MUHEPAIBHOTO ChIPhS, METAJLITYPrUH,
MalIUHOCTPOECHUS.

Kpatkoe coneprkanue:

- XapaKTepUCTHKA TEXHOJIOTHH U 000pyZOBaHMUS;

- cOCTaB BBIOPOCOB, COPOCOB, OTXO/IOB;
- abCOJIIOTHOE M/WITH YAETbHOE KOJIUYECTBO 3arps3HSIOIINX BELIECTB.

2 |McTOoYHMKY U 3arps3HSIONINE BEMIECTBA MPEANPUATHN XUMHUECKOW U He(PTEXUMUIECKOI

IMPOMBIINIJICHHOCTH, CEJIbCKOT'O XO3SIUCTBA U TPpaHCIIOPTA.
Kpatkoe coneprkanue:

- XapaKTepUCTHKA TEXHOJIOTHH U 000pyZOBaHMUS;

- COCTaB BBIOPOCOB, COPOCOB, OTXO/IOB;

- abCOIFOTHOE W/HITH YAEIBHOE KOJIMYCSCTBO 3arPSI3HSIOIINX BEIIECTB

3 |3arpsi3HEHHS OT 0OBEKTOB TETJIOIHEPTETUKH.

Kpatxoe coneprxanue:

- COCTaB BI)I6p0COB " OTXOHOB IIPU C)KUT'AaHUU TOILJIMBA,

- yCJI0BUs O6pa3OBaHI/IH, CBOMCTBA K HalpaBJICHUA BPECAHOI'O BOSHCﬁCTBHﬂ Ha OC,
- MUKPOIIPUMECHU B JIBIMOBBIX T'a3aX U TBEPAbIX HPOAYKTAX CrOpaHUs TOIUIMBA,




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- BBI6pOCI>I IIpU XpaHCHUH TOIUIMBA U NBIJICHUE 30JI00TBAJIOB;
- TCXHUYCCKNEC HOPMATUBBI BLIGpOCOB KOTJIOB;
- TEXHOJOTUYECKHE CIIOCOOBI CHHKEHHMSI BI)I6p0COB KOTJIOB.

Paznen 2. 3amura atMocdepsl.
OO01He MoHATHS.

Kpatkoe coneprkanue:

- KJTacCH()HKaus BEIOPOCOB;

- MaccoBasi M 00beMHasI KOHIIeHTpaIn 3B;
- HOPMUPOBaHHUE pUMecei aTMocepsr;

- IpeneNbHO AomycTuMbIi Beropoc (I1/1B);
- paccenBaHKe BEIOPOCOB B aTMOCdepe.

CBolicTBa 1 XApaKTCPUCTUKU a3pOANCIICPCHBIX CUCTCM.

Kpatkoe coneprxanue:

- crioco0bl 00pa30BaHMsI U BUIBI a9POB3BECEI;

- TBEpABbIE OTXOJIBI M BEIOPOCHI KOTJIOB;

- pa3Mep YacTHI] ITbUIH, XapaKTEPUCTUKHU JTUCIICPCHOCTH;

- (hpakwust, MaccoBas OIS (PAKIMH, TOTHBIA IPOXOJT;

- 3aKOHBI PACIPEICIICHNS MACCHI MBIIH 10 pa3MepaM YacTHll;

- (PU3UKO-XMMHUYECKHE CBOHCTBA YacTHUI] (INIOTHOCTH, CIINIIAEMOCTh, CMAaUNBAEMOCTb, 3JIEKTPO3apsHKEHHOCTH,
yAEIBHOE NEKTPOCOTIPOTHBIICHHUE CIIOS MBUIH).

YnaBnuBaHue adpPO30JIbHBIX YaCTHII.

Kpatkoe conepxaHnue:

- KJaccuduKaIys NbUICYJI0BUTENICH;

- o0mmme TeXHMYECKNE XapaKTEPUCTHUKH TIBIIICYJIOBUTENCH;
- (hu3MUecKHre OCHOBBI NPOIIECCOB 00ECTIBUTUBAHUSL.

CyXI/Ie MCXAaHUYCCKHE MBIICYJIOBUTCIIN.
Kpatkoe coneprxanue:

- TPaBUTALIMOHHBIE NIBLIEOCAIUTEIH;

- CKOPOCTb CE€AVMEHTALUU;

- MMHUMAJIbHBINM pa3Mep yJIaBJIMBAEMbIX YACTHILL;
- (ppakIOHHAS CTETIEHb OYHUCTKH;

- TEXHOJIOTUYECKHUE N1apaMETPBI.

I/IHepHI/IOHHBIG IMbUICYJIOBUTCIIN.

Kpatkoe coneprxanue:

- JKAIIO3UHHBIN MBUIEKOHIEHTpaTop. ['pymma ano3u-IUuKIOH;

- MaccoBble OANAHCHI ITBIIN M CTETICHb OYUCTKH. TEeXHOJOrHYeCKUe napaMeTphl;
- CTEP>KHEBBIE TIBLICYJIOBUTENHY;

- IUKJIOHBI OUHOYHBIC, TPYIIIIOBEIE U OaTapeiHbIC;

- BEIOOp THIIA ¥ pacyeT IUKIOHOB;

- BUXPEBBIE NIbUICYJIOBUTEIIHN, IBIMOCOC-TIBIICYIOBUTEb;

- CPaBHEHUE, IOCTOMHCTBA U HEJOCTATKU MHEPLIMOHHBIX MbUICYJIOBUTEIICH.

OuIbTPBHL.

Kpatkoe conepxxaHue:

- KJIacCU(DUKAIIMA U PACUETHbIE TEXHOJIOTUUECKUE [IapaMeTphl, QUIBTPOIIEMEHTHI;
- IeHCTBYIOLIME MEXaHU3Mbl 00ECIIbIIMBAHNUS,;

- OCHOBHI pacdeTa (GHIbTPOB,;

- 0COOEHHOCTH YJIaBIMBaHHSA TyMaHOB. TyMaHOYJIOBHTEIIH.

10

MoKpbl€ NbUICYIOBUTENH.
Kpatkoe conepxanue:
- crtocoObI OpraHU3alui KOHTAaKTa (as3;
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- OCHOBHBIC THUIIBI ANIIaPATOB, IOCTOMHCTBA U HEOCTATKH;
- pacueT ra3onpomsiBaTens Benrypu.

11

DNeKTPOUITBTPHI.

Kpatkoe coneprxkanue:

- (hu3nUecKre OCHOBBI AIEKTPOPHUIBTPALIIH;

- CTEIICHb OYHCTKH B 3JIEKTPOPHUIBTPAX;

- THIIbI BHQKTPOCI)I/IIIBTPOB U ITOBBIIICHUEC CTCIICHU OYHCTKH,
- NIEPCOEKTUBHBIE METOAbI I MEXAHU3MBI o0ecnblUINBaHHUS.

12

CopOLroHHBIE METO Bl OUYUCTKU OT MAPO-Ta30BBIX BHIOPOCOB.

Kpatkoe coneprxanue:

- (PM3UKO-XMMHYECKUE OCHOBBI COPOIIMOHHBIX POLIECCOB: a0COPOIHs, acopOLNsi, HIOHHBII 00MEH;
- T a0COPOEPOB U CITOCOOBI OPraHU3aIlUl KOHTAKTa, OCHOBBI pacueTa abcopoepos;

- aJIcOPOCHTHI, UX CBOWCTBA U TEXHOJOTMYECKHE XapaKTEPUCTUKH, CIIOCOOBI pereHepariiy;

- KOHCTPYKIIMHU aIcOpOEpOB, OCHOBBI pacyera;

- IPAMEPHI IPUMEHEHUS COPOIIMOHHBIX TEXHOJIOTHH 09rCTKH OT SO2;

- IPUMEHEHNE HOHUTOB JUIS OYUCTKH XOJIOJHBIX Ta30BBIX BEIOPOCOB.

13

Tepmuuecknue MEeTobl OUUCTKHU Ta30BBIX BHIOPOCOB.

Kpatkoe conepxanue:

- BBICOKOTEMIIEPAaTypHOE CXKMI'AaHHE OPTaHUYECKUX 3arpsA3HEHUH, TEPMOOKUCICHNUE C IOJOIPEBOM;
- O30HHBIE TEXHOJIOTHY;

- KaTQJIUTUYECKOE BOCCTAHOBJICHUE U OKHUCIICHUE;

- BUJIBI KaTaJIM3aTOPOB U UX CBOMCTBA;

- KaTAJIMTUYECKOE M HEKAaTaIUTHIECKOE BOCCTAHOBICHHUE OKCUIOB a30Ta AaMMUAKOM;

- 00e3BpeXMBaHNE OTXOAALINX I'a30B IBUraTeIeii BHyTPEHHETO CrOPaHHS.

14

Bropoii cemectp. Pazaen 3. 3ammura runpocdepsl. O01mme cBeIeHNs O BOJOOTBEICHUH.
Kparkoe conepkanue:

- CUCTCMbI BOI[OCH216)K€HI/I$I U BOAOOTBECACHUA HpeHHpHHTHﬁ;

- 0COOEHHOCTH JKENIEe3HOIOPOKHBIX MTPEAIPUATHI KaK MOTpeOUTee BOIBI,

- KHaCCI/ICbI/IKaHI/Iﬂ, COCTaB U CBOMCTBA CTOYHBIX BO/J,

- IpaBUJIa BBIITYCKA CTOYHBIX BOJ PEANIPUATUI B TOPOACKYIO KaHAJIU3ALUIO U BOJAOEMBL.

15

[TpenensHbIN nomycTUMBIH cOpoc 3B.

Kpatkoe conepkanue:

- HOpMHPOBAHHUEC KaueCTBA BOAbI BOOOCMOB;

- mpenensHO gomyctuMbil copoc (I1JJC) u ompenenenue pacxoga CTOYHBIX BOI;
- pa36aBneH1/Ie CTOYHBIX BOJ 1 OIIPEACIICHUC HGO6XOZ[I/IMOf/‘I CTCIICHU OYHCTKH.

16

YV nanenue u3 BOIbl MEXaHUYECKUX MTPUMECEI.

Kpatkoe coneprkanue:

- OTCTanBaHue, QIIBTPALUS, HEHTPOOCSIKHOE pa3/IelICHHUE;

- HC(bTCHOByLHKI/I, TOHKOCJIOCBBIC OTCTOﬁHHKH, OCBECTJIMTCIIN, MCXaHUYCCKHC Q)HHI)TpBI, OCHOBBEI pacyeTa,
- THIPOIMKIIOHBI HAITIOPHBIE B Oe3HANOpHBIE, KOHCTPYKIIUS M OCHOBBI pacyera.

17

MGTOHLI, YCKOPAIOMINUE BBIACICHUEC TUCIICPCHBIX YaCTHUII.
Kpatkoe conepxanue:

- KOaJIECLICHTHasl CeTaparys;

- (hoTanys U eKTpodIOTAINS;

- IEHHAs! Ceraparusl.

18

XuMH4ecKue METOABI OYUCTKH.

Kpatkoe conepxanue:

- HeHTpann3anus MEJOYHBIX U KUCIBIX COPOCOB;
- PEareHTHOE OCAXK/ICHUE TSKEIIBIX METaJUIOB;

- BOCCTAHOBJICHUEC U OKHCJICHUEC PACTBOPCHHBIX 3al"p513HeHPII>i. XJ'IOpPIpOBaHI/Ie 1 O30HUPOBAHUEC CTOYHBLIX BOX;
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- pacder moTpeGHOCTH PEarcHTOB.
19 |Du3UKO-XUMHYECKHE METOAbI OYUCTKHU.
Kpatkoe coneprxanue:
- METO/IbI PA3PYIIEHHs YCTOMUMBBIX CYCIIEH3HM U IMYIIbCHIA;
- KOAryJisiusi, SJICKTPOKOArYIISLHS;
- pnokymsamms.
20 |Meronb! yaaneHus paCTBOPEHHBIX OPraHMYECKUX M HEOPTaHUYECKHX BEIIECTB.
Kpatkoe coneprxanue:
- HOHHBINA 0OMEH, COPOIHS, IKCTPAKIIHS;
- MeMOpaHHBIE TEXHOJIOTUH: DIICKTPOANAIN3, 00paTHBIH 0cMOC. MeXaHU3MBI pa3jielieH s, alaparypHoe
odopmiieHre, OCHOBBI pacueTa, 0COOEHHOCTH IKCILTyaTalHH.
21 |TepmudecKkue METOJMBI OUYHUCTKH.
Kparkoe comepikanue:
- TEPMOOKHCIHUTEIHOE 00E3BPEKMBAHIE CTOUHBIX BOI;
- KOHLICHTPUPOBAHKE W BBIACICHIE 3arPA3HECHHUI IIyTeM HCTIAPCHHS, BHIMAPHBAHYIS, KPUCTAIUIN3ALIIH.
22 |buoxumuYecKasi O4YMCTKA CTOYHBIX BOJI.
Kparkoe conepxanue:
- aKTUBHBIN WU,
- a9pOOHbIE M aHAdPOOHBIE POIIECCHI;
- HeO6XOI[I/IMI)Ie YCJIOBUSA U OCHOBHBIC XapaKTECPUCTHUKN 6HOXI/IMI/I‘I€CKOI>1 OYUCTKHU.
23 |brnoo4ncTKa B HICKYCCTBEHHBIX COOPYKEHHSX.
Kparkoe comepikanue:
- a9POTECHKH U OMO(DHITBTPEI;
- OHOIIPY/IbL, OIS OPOLICHHS U (HHIBTPALIHHL
- 00paboTKa OCaJKOB CTOYHBIX BOJ: YIUIOTHEHHE U 00S3BOKUBAHKE, YTUITH3AINS U JTUKBUIALIHS.
24 |Pazgen 4. 3amuTa nutocdepsl.
Kparkoe conepxaHue:
- KJ1acCH()HUKAIUS OTXO/IOB;
- HOpMHUPOBAHUE Ka4CCTBA IMOYB;
- HOPMHUPOBAHHE COJCPIKAHUS BPEIHBIX BEIIECCTB B [IOUYBE;
- KJIACCHI OIIACHOCTH OTXO/IOB.
25 |Yrtunu3zamus u mepepadboTKa OTXOIO0B.
Kparkoe copepikanue:
- IEpBUYHAS U BTOPUYHAs YTUIM3ALMs 0TX0A0B. IIprMepsl NepBUYHON yTUNM3ALUY.
- BTOpUYHAs nepepaboTka oTx0/10B. Mexanndeckas 00paboTka.
- oboraiieHre OTX0/I0B: TPAaBUTAIIMOHHBIN, JIEKTPOMATHUTHBIN, (PIIOTAIIMOHHBIA METOIBI.
26 |DUBHKO-XUMHYECKOE METOAbI BBIACIICHNUA KOMIIOHCHTOB OTXOJ0B.
Kparkoe copepikanue:
- METO/IBI CYILIKH OTXOIOB;
- BH[IbI CYLIAJIOK.
27 |OOGe3BpexMBaHUE U TUKBUIAIUS OTXOJIOB.
Kpatkoe coneprkanue:
- C)KUTAHUEC OTXOJ0B. CHOCO6I:-I CKUTaHUA U BUJIbl YCTAHOBOK;
- IIUPOJIU3 OTXOJIOB;
- ¢c6Op, CKJIaANPOBAHKE U 3aXOPOHEHHE OTXOIO0B Ha CBAJIKAX U [OJMIOHAX.
28 |OuncTka 3arps3HEHHBIX TPYHTOB.

Kpatxoe coneprkanue:
- OLICHKA 3arpsI3HEHHOCTH [IOYB;
- TEXHHKa ¥ TEXHOJIOTHS OYUCTKH MOYB O€3 BBHIEMKH;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- TEXHOJIOTHH OYHCTKHU C BEIEMKOI TpYyHTa.
4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
/ HaunmenoBanue 1a00paTopHbIX paboT / KpaTKOe CoIepKaHNe
II/11
1 OHpe,I[CJ'ICHI/IC KOHIOCHTpaAIUuK JUOKCHA CEPhI B BO3AYXEC

B pesynbTate BINOIHEHHS TA0OPATOPHOM pabOThI CTYJEHT MPUOOPETaET yMEHHE ONPEAEsATh KOHIIEHTPauu
3B.

Omnpenenenue nokasareneil cocrasa v pH npo1yBouHO BOJbI KOTJIOB
B pesynpraTte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHT MpHoOpeTaeT yMEHUE ONPEACIISATh KOHIICHTPAIIH
3B u pH Boapbl.

Onpez[eneHI/Ie 3allbJICHHOCTH BO3YyXa
B pesynbraTe BhINONHEHHS J1AOOPATOPHOIT pabOTHI CTYACHT NMPUOOPETEHHE YMEHHUS OIPENIEIISTh
KOHIIeHTparun 3B.

OmnpeneneHne TUCTICPCHOTO COCTaBa MBUTH
B pesynbTate BRIOTHEHHS 1a00paTOPHOH paboThI CTYIEHT NPHOOPETAET YMEHHUE ONPEEISITh
TEXHOJIOTHYECKHE XapaKTEPUCTHKH IPOIecca OUUCTKH.

Ornpezenienne nmapaMeTpoB 3aKOHA pacipeieNIeHUs MacChl BTN 10 pa3MepaM YacTHIl
B pesynbTaTe BhINONHEHUS 1a0OPATOPHOII pabOTHI CTYAEHT UCTIOIb3YET 3HAHUS U MOJIY4aeT XapaKTEpPUCTUKU
MBUIN, HEOOXOAUMBIE IS pa3pabOTKU IKO3AIUTHON JOKYMEHTALIUH.

OHpe,I[eJ'ICHI/IC Ka)KYIJ_IeI‘/’ICSI Y HaCBIITHOM INIOTHOCTH IbLIN, KOS(l)(I)I/H_[I/ICHTa IMMOPO3HOCTU

CJIOs IIBbIIIM
B pesynbTaTe BRITOTHEHHS 1a00PATOPHOH pabOThl CTYJEHT MCIIOJIB3YET 3HAHUS U MTOJy4aeT XapaKTepUCTHKH
MIBUTH, HEOOXOANMBIE IS pa3pabOTKH 3KO3AIUTHON JIOKYMEHTALINH

BocnonHenue nponyiieHHbIx padboT, OIpoc MO pe3ysIbTaTaM BbIIIOJHEHHBIX padoT
B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHT MpUOOpeTaeT ymMmeHUe 0(hOpMIISTh 3aKOHUCHHBIE
paboTHI.

OHpe,I[eJ'ICHI/IC MoKa3aTeliel cocTaBa CTOYHBIX BOJI: O6H_Iaﬂ H.ICJIO‘IHOCTB/KI/ICHOTHOCTL, pH,

CBOOOIHBIN XJIOp
B pesynbTate BeITOTHEHHS 1a00paTOPHON paboThl CTYIEHT NPHOOPETEHNE YMEHHS ONPEIEIIST
KOHILIeHTpanuu 3B.

VYcepeaHenue coctaBa U B3auMHAasI HEUTpaTU3aIus CTOYHBIX BOJT
B pesynbTate BBIOIHEHHS 1Ta00OPATOPHOH pabOThl CTYEHT MPHOOPETAET YMEHHE ONPE/ICIIST
TEXHOJIOTHYECKHE XapaKTEPHUCTHKH MPOIecca OYNCTKH.

10

OHpCIleJ'IeHI/IC CBOMCTB M TE€XHOJOTHYECKUX XapaKTCPUCTHUK (I)I/IJIBTpOElHTpaI_II/ITa
B pe3ynprarte BRIIOTHEHHUS Ta00paTOPHOI paboTHI CTYACHT MPHOOpETaeT yMEHNE OIPEAETIATh
TEXHOJIOTMYECKHUE XapaKTEPUCTHKHU IPOLECCA OUUCTKH.

11

OcseTiieHre BO/IbI Ha (PUIBTPE C MECUaHO / aHTPAIIUTOBOM 3arpy3Koit
B pesynbTate BhIITOIHEHHS 1a00paTOPHON paboThI CTYIEHT IPHOOPETaeT YMEHHUE ONPECISTh
TCXHOJIOTMYECKUC XAPAKTCPHUCTUKHU IIPOLIECCa OUUCTKU.

12

HeﬁTpaHHSaHHH KHCJIIBIX CTOYHBIX BOJ C OCAKIACHHUEM TAKCIbIX METAJIJIOB
B pesynpraTte BRIIOTHEHHUS Ta00paTOPHOIT pabOTHI CTYACHT MpHOOpeTaeT yMEHHE OIPEACTIATh
TEXHOJIOTHYECKUE XapaKTEPHUCTHKH MPOIIECCa OUUCTKH

13

Onpenenenyne oNTUMAIBHON 103bl KOAryJsiHTa. DIIOKYIIALNS 3arpsiI3HEHUIN BOBI
B pesynbTate BINOIHEHHS 1Ta00OPATOPHOH paboThl CTYIEHT MPUOOPETAET YMEHHE ONPECIISTh




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

TEXHOJIOTHIECKNE XapaKTEPUCTUKHU MTPOIIECCAa OUNCTKH.

14

MeTOIIBI OIpCACIICHUA COp6HI/IOHHOI>'I €MKOCTH HOHUTOB
B pesynbTate BBINOIHEHHS 1a00PATOPHOH pabOThl CTYEHT MPUOOPETAET YMEHHE ONPEICISTh
TEXHOJIOTHUECKUE XapaKTePUCTHKH MIPOIecca OUHCTKH.

15

BocnonHenue mponyeHHpx padoT, Ompoc Mo pe3yabTaTaM BBIIOJTHEHHBIX padoT
B pesynprarte BRIMOTHEHHUS 1TaO0OpaTOPHOI pabOTHI CTyIEHT MproOpeTaeT yMeHne 0(OpMIIATh 3aKOHICHHBIC
paboThI.

[IpakTrueckue 3aHATHS

/o

Tematuka IMPAKTUYCCKHUX 3aHATHH/ KpaTKO€ COACPIKAHUC

[Iepsrlii cemyctp. Onpenenenue 00beMa JbIMOBBIX I'a30B U TOTPEOIICHUS TOILIMBA

B pe3yibTare pa6OTbI Ha MPAKTUYCCKOM 3aHATUU CTYACHT 3aKPCIUISICT HABBIK BBIIIOJIHCHUSA !

- TCXHUYCCKHUX PACUCTOB C)KMI'aHUS TOIIJIUBA,

- OIPCACIICHNA HOMUHAJIBHOTO pacXxo/a TOIJIMBA KOTJIOM U IroJ0BOTO HOTpe6J’IeHI/I${ TOILTHBA KOTEIHHOM.

Pacuetr MakcuManabHBIX Pa30BbIX U I'OAOBLIX BBI6pOCOB 3B xoTeIpbHOM MaJIoi MOIITHOCTH
B pesynbraTe paboThl Ha MPAKTHYECKOM 3aHSITHH CTY/ICHT BhIpa0aThIBaeT HABBIK pacuyeTa BHIOPOCOB:

- OKCHJIa ¥ IUOKCUJA a30Ta;

- OKCHUJIa YTJIEpOaa;

- CEPHUCTOrO aHTUJPUA.

Pacuer MmakcuManbHBIX Pa30BbIX U FOJIOBBIX BHIOPOCOB 3B KOTENBHOM Maoi MOITHOCTH
B pe3yibTare pa6OTLI Ha MPAKTUYCCKOM 3aHATUU CTYACHT BBIpa6aTBIBaeT HaBBbIK pac4deTa BI:I6pOCOBI

- OeH3anupeHa;

- Ma3yTHOI>'I 30JIbl B IEPECUCTE HA BaHaHHﬁ.

Onpez[eneHI/Ie MHHUMAJIBHO HeO6XOHHMOﬁ BBICOTHI HLIMOBOP’I pr61:1

B pesynprare paboThl Ha IPAKTHUECKOM 3aHATHH CTYICHT BRIpaOaTHIBACT HAaBBIK pacyeTa BEIOPOCOB:
- JIeTy4el 30J1bl;

- KOKCOBOT'O OCTaTKa.

Pacuer mapameTpoB 3akoHa pacnpeieNeHHUs MacChl YaCTHIl YHOCA TBEPJIBIX TPOJYKTOB

CrOpaHus TOIUIMBA 10 pa3MepaMm.

B pe3ynpTaTe BRINOTHEHUS MPAKTHYSCKON paOOTHI CTYICHT 3aKpEIUISICT YMCHHE BEIYHCIATH TApaMeTPhI
3aKOHa paclpeiesieHUs] MacChl YaCTHUI] YHOCA TBEPABIX MPOJYKTOB CrOPAHUs TOIUIMBA:

- MEJMaHHBIN pa3mMep YacTull;

- CpEIHEKBaIpaTUYHOE OTKJIOHEHUE B 3aKOHE paclpe/eieHusl.

Omnpeznenenue TUIIOpa3Mepa U MOA00p 30JI0YIOBUTENS (LIUKIOHBI TPYIIOBBIE HITH
OarapeiiHbie):

B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTI)I CTYACHT BBIpa6aTBIBaeT HaBBbIK:

- OIICHKHU 00BEMHOTO pacxosa ra3oB OT KOTJIA,

- OMPCACIICHUA TUIIOpAa3MeEpa 30JI0yJIOBUTEIIA;

- pacucTa a3pOANHAMUYCCKOTO COMMPOTUBJICHUA U 3aTPAT SHEPIUU HA €ro MPOKavKYy,

- OICHKU MaKCHUMaJbHON 1 Cpe}lHe3KCHHyaTaHHOHHOI’I CTCIICHU OYMCTKHU.

MuHumManabHO HGO6XOI[I/IM3.$[ BBICOTA ,Z[BIMOBOfI TPY6BI 10 YyCJIOBUAM paCCCUBAHUS 3B.
B pe3ynpraTe BRINOIHEHHUS MPAKTHYECKO pabOTHI CTY/IEHT BEIPAOaTHIBAET HABBIK:

- OIICHKH 00BEMHOTO PacXoa ra30B Yepe3 YCThe ABIMOBOH TPYOHI,

- OLIEHKH U BBIOOpa AMaMeTpa yCThbsl TPYOBI;

- pacuera MUHUMaJIbHO HEOOXOAMMOM BBICOTHI IBIMOBOM TPYOBI.

KonnyecTBO M KaUueCcTBO CTOYHBIX BOJ KOTEJILHON MaJIOH MOIIHOCTHU
B pe3ym,TaTe BBITTIOJIHCHUA HpaKTH‘leCKOﬁ pa6OTI)I CTyI[eHT Bpra6aTbIBaeT HaBBIK onpe,ueneHI/m C6pOCOB
SanHSH}IIOH.[I/IX BEIICCTB I10 TUITIOBBIM METOAUKAM.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

Bropoii cemectp. TexHOI0rMM CHUKHUS BBIOPOCOB AMOKCH]IA CEPBI.
B PE3YIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa60TI)I CTYACHT pa3BUBACT YMCHHC MCIIOJIb30BaTh 3HAHUSA IIPU
pa3paboTKe SKO3aIUTHOM MPOEKTHON TOKYMEHTALUH.

10

O06e3BpekUBaHNE BEIOPOCOB OKCHJIOB a30Ta.

B pe3ynbTare BRINOIHEHUS MPAKTHYSCKON paOOTHI CTYICHT Pa3BUBACT YMEHUC HCIIOIB30BATh 3HAHUS JUIS
OLICHKH PacxXo/ia peareHTOB B Mpoleccax:

- KaTAJINTHIECKOT0 BOCCTAHOBIICHHS OKCHIOB a30Ta aMmMuakoM (Texaonorus CKB);

- HeKaTAJIMTHYIECKOT'0 BOCCTAHOBIICHHSI OKCHIIOB a30Ta aMmMuakoM (Ttexaonorus CHKB).

11

OcHOBHBIE TIOHSATHS U OTIPEICIIEHUs: MaccoBas KoHIeHTpauus 3B; 6amance! Bojs! 1 3B.
B PE3YIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHT npno6peTaeT yYMEHUA, HeO6XO,HI/IMI>Ie npu
oopMIICHUN 3aKOHYCHHOM PabOTHI.

12

OCHOBHBIE TIOHATHUSA U OIIpCACIICHUA: ITOKA3aTC/IM COCTaBa CTOYHLIX BOJ; CTCIICHb OYNCTKH
B pesynbraTe BHINONHEHHS IPAKTUYECKON pabOThl CTYJEHT MPHOOpPETaeT yMEHHs, HEOOXOIUMBIE TIPH
oopMIICHHN 3aKOHYCHHOH PabOoTEHI.

13

Cytounslii copoc 3B naposoit kotenbHoM. KoianuecTBo npoayBouHoi Boabl. CocTas u

CYTOYHBIN cOpOC CcoJieii OT HeNPEePHIBHOM MPOYBKH KOTJIOB
B pe3ynpraTe BRINOIHEHHUS MPAKTHYECKON paObOTHI CTYIEHT UCIOIB3YeT 3HAHUS IIPH pa3padoTke
9KO3aLIUTHBIX MEPOIPHUITHI.

14

Cyrounslii copoc 3B napoBoii kotenbHONU. CyTOUHBIH 00BEM CTOUYHBIX BOJ
BoJlonoAroroBuTeabHol ycranoBku (BITY). Coctas u cyrounslii cOpoc coiiell, mpoBepka

BO3MOJXHOCTH BBIITYCKA UX B IPCHAXK 0e3 OYMCTKHU.
B pesynbTate BBIIOTHEHHS PAaKTHIECKOH pabOTHI CTYICHT HCHONIB3YET 3HAHUS IIPpU pa3paboTke
9KO3ALIUTHBIX MEPOTIPHUSATHH.

15

YcpenHenue coctaBa CTOUYHBIX BOJT
B pesynbTate BBIIOTHEHHS TPAaKTHIECKOH pabOTHI CTYICHT HCHONIB3YET 3HAHUS IIPpU pa3paboTke
9KO3aLIUTHON NPOEKTHOU JOKYMEHTALUH.

16

OHpC,I[CJ'ICHI/IC HeO6XOILPIMOI>'I CTCIICHU OYHCTKU IIPH BBIITYCKE CTOKOB B pequﬁ BOOOTOK.

KO3(1)(1)I/II_[I/ICHT CMCHICHUSA U KPATHOCTDH pa36aBJ'IeHI/I}I CTOYHBIX BOJ BO,Z[OI>'I BOJOTOKaA
B pesynbTate BBIIOTHEHHS TPAaKTHIECKON pabOTHI CTYICHT HCHONIB3YET 3HAHUS IIpU pa3paboTke
9KO3ALIUTHBIX MEPOTIPHUSATHH.

17

Omnpenenenne He0OXOIMMON CTENIEHN OYUCTKH MPU BBIITYCKE CTOKOB B PEUYHOI BOJIOTOK:
max romycTuMas K OTBEJIeHUI0 KoHIeHTpauus 3B; pacyer min HeoOXxo1uMoM cTeneHu

ounctku 3B; npeaensHo nonmyctuMsblil copoc (I1JIC) 3arpsa3Hsionmx BelecTs
B pesynpraTe BRINOITHEHUS MPAKTHYECKON pabOTHI CTYyIEHT UCIOIb3YyeT 3HAHUS IIPH pa3padoTke
9KO3aLIUTHON NPOEKTHONW JOKYMEHTALUU.

18

Pacuer 060pOTHOH crcTeMbl BOJJOCHA0KEHHSI aBTOMOMKH: TTOMCK HEOOXOTUMBIX
HOPMAaTHUBHBIX JAHHBIX; pacueT NoTpeOIeH s BOJbI U pacxojia BOJIbl B 000pOTe; pacyeT

ycpe}IHeHHOI\/'I KOHICHTPAIUHU 3arpA3HAIOMIUX BEIIECTB HA BXOA€ CUCTCMbI
B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTI)I CTYACHT npnoﬁpeTaeT YMEHUEC ONpCACIIATh
TCXHOJIOTMYECKUC XAPAKTECPHUCTUKHU IIPOIIECCa OUUCTKU.

19 |[Ipomomxenue pacuera 0OOPOTHON CUCTEMBI BOJIOCHAOKEHUS aBTOMOMKHU: pacyeT
OTCTOMHHKA C OJIOKOM TOHKOCJIO€BOTO OTCTAUBAHUS
B pe3ynpTare BRINOTHEHUS MPAKTHYECKON PabOTHI CTYACHT BEIpa0daThIBaeT HABBIK pacdera u moaoopa
TUTIIOpa3Mepa SK03aIHUTHOTO 000PYIOBaHHS.

20 |[TpomomkeHHne pacyeT 0OOPOTHOM CHCTEMBI BOJOCHAOKEHHUS IMyHKTa MOWKH aBTOMOOHJICH:

pacydeTt u BBIOOp 000pymoBaHMs 2-0i M 3-€i CTyNEeHEeH OYNCTKH
B PE3YIbTATC BBINIOJTHCHUA HpaKTH‘leCKOﬁ pa6OTI)I CTYACHT BBIpa6aTI)IBaCT HaBBbIK pacyeTa u r{o,u6opa




/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
n/n

THIIOpa3Mepa KO3aLIUTHOTO 000pyJOBaHUSL.

21 |Pacuer IIpoueccoB HefITpaJIHBaHHPI N pCarCHTHOroO OCaXACHUA TAXKEIIBIX METALTIOB (CTOKI/I

TaJIbBAaHUYECKOT'O y4acCTKa ,Z[CHO)
B PE3YIbTATC BBINIOJIHCHUA HpaKTPI‘IeCKOfI paGOTLI CTYACHT UCIIOJB3YET 3HaAHUA IJId OLICHKN
TEXHOJIOTHIECKNUX XapaKTEPUCTUK MPOLECCa OUNCTKHU.

22 |PacueT 3neKTpOaNAIM3HOTO anmpapara
B pe3ynpraTte BRINOTHEHUS IPAKTHYECKON paOOTHI CTYIEHT BEIpa0daThIBaeT HABBIK pacdeTra u mogoopa
TUTIOpa3Mepa SKO3aMHUTHOTO 000PYIOBaHHS

23 |CpaBHEHHE OJJHOCTYIICHYATON M TPEXCTYIEHYATON aJcCOPOIIMHU MPUMECEH CTOYHOM BOJIBI
B PE3YIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHT UCIIOJb3YCT 3HAHUA IJIA OLICHKN
TCXHOJIOTUYCCKUX XaPAKTECPUCTHUK ITPOLECCAa OYUCTKU.

24 |OnpeneneHue Kiacca OMACHOCTH OTXOJIOB
B PE3YyIbTATC BBINIOJHCHUSA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT BLIpa6aTBIBaeT HaBbIK OIIPCACIICHUA KJIacCa

OIIaCHOCTH OTXOJO0B IT10 TUIIOBBIM MCTOJHKAM.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

Ne
Buz camocrositenbHOM paboThI

/T

1 |[ToaroToBka K JlabopaTOpHBIM paboTaMm.

2 |[ToxroroBka K MPaKTHYCCKUM 3aHSTHSIM.

3 |M3ydeHue MOMONHUTENLHOW JIUTEPATYPHI.

4 | BhIMoNHEHUE KYPCOBOTO MIPOCKTA.

5 | [MoaroroBka K MPOMEXYTOYHOM aTTECTAIUH.

6 | [ToaroToBka K TEKyIIEMY KOHTPOJIIO.

4.4. IIpuMepHbIN NEpEUYEHb TEM KYPCOBBIX IPOEKTOB
BrinonHeHne KypcoBoro mpoekTa "IKoJIOTHs KOTEJIbHON" ClIOCOOCTBYET:

- 3aKpeIUICHHWIO 3HAaHWK 00 YCIOBUSAX 0Opa3oBaHUs, W HANpPaBICHUAX
BPEIHOTO BO3JICHCTBUS Ha OKPYKAIOIIYI0 Cpeay 3arps3HSIOMIAX BEIIECTB,
00pa3yIIMUXCs MPU CKUTAHUH TOTUTMBA B KOTEIHHBIX,

- 3aKPEIUICHUIO 3HAHHWI O mporeccax U 000pyAOBaHUU TSI MX YJIaBIWBaHUS
U/ 00e3BpEKUBAHMS,

- Pa3BUTHIO YMEHHS WCIIONIH30BATh 3TU 3HAHUS MPHU Pa3pabOTKe IKO3AIMUTHON
IIPOEKTHOM JOKYMEHTALIUY;

- Pa3BUTHIO HABBIKOB PACYETHOTO OMPEIeNICHUsI BHIOPOCOB U cOpocoB 3B;

- IPUOOPETEHUIO HABBIKOB pacyeTa U Mmoadopa dKO3AIMUTHOTO 000PYTI0BaAHUS
JUTSI COCTaBIICHUS 00513aT€ILHOTO IPOSKTHOTO TOMa « DKOJIOTHUS 00BEKTay.

[ToaroToByieno 29 BapuaHTOB 3aJaHNI HA KypCOBOE MPOCKTUPOBAHUE TIO0 TEME
«IKON0TUsI KOTEIbHOW». BapuaHThl pa3nuyaroTcsi TUIIOM U COCTaBOM OCHOBHOTO




o0opyZoBaHUs, BUIAOM W MapKOW TOIUIMBA, 3HAYCHHUEM PACUETHBIX TOKa3aTelei
BO/JIbl ICTOYHMKA. 11 BapraHTOB
3aaHui (BEIOOPOYHO 13 29)

Bapuant Ne 1

B ximmatnueckoir 30He T. MockBa MpearnoiaraeTcss CTPOUTEIbCTBO
MIPOM3BOJICTBEHHO- OTOIUTENIBHOM KoTenbHOM ¢ nk = 4 kxoriaamu KE-2,5-14 nHa
TBEPJIOM TOILIIUBE.

[Tnomans 3epkana roperus: F3r = 2,74 M2 , 00beM TOMOYHON Kamepbl VT =
10,47 m3.

Tormnuso: Jlonenkuii XK CoctaB Ha pabouyio Maccy B %
W-6

A-238

S-28

C-585

H-3,6

N-1,2

0-41

Qu, MIx/kr - 23,36

Cnioco6 cxxuranus cinoeBoi, [IM3 ¢ HenmoaBMKHOM perieTKon

Bapuant Ne 2

B ximMmartmueckoi 30He 1. MoOCKBa MpeAnosaaraeTcsi CTPOUTEIHCTBO
MIPOU3BOJICTBEHHO- OTOMHTENLHON KOTenbHOW ¢ nk = 4 komnmamm KE-2,5-14 nHa
TBEPJOM TOILJIMBE.

[Tnomane 3epkana ropenust Far = 2,74 M2 , o0beM TOMOYHON KaMepbl VT =
10,47 m3.

Tommuso: [ToagmockoBHsit b2, CoctaB Ha pabouyro Maccy B %
W - 32

A-252

S-27

C-28,7

H-22

N-0,6



O-8,6
Qu, MJIx/kr - 20,5

Cnoco06 cxxuranus cnoeBoi, [IM3 ¢ HenmoABMKHOM peneTKkon

Bapuant Ne 5

B ximmmarnueckoir 30He 1. Opecca MPEANnosiaraeTcsi CTPOUTEIHCTBO
MIPOM3BOJICTBEHHO- OTOIUTEIbHOM KoTelbHOM ¢ nk = 3 komiamu KE-4-14 nHa
TBEPJIOM TOILIIUBE.

[Tnomans 3epkana ropenust Far = 3,27 M2 , o0beM TOMOYHON KaMepbl VT =
12,03 m3.

TormnuBo: Jlonenxkuii /[, oteB, CoctaB Ha pabouyto maccy B %
W -14,0

A-2538

S-39

C-4438

H-3,4

N-1,0

O0-71

Qu, M/x/kr - 17,8

Cnioco6 cxxuranus cinoeBoi, [IM3 ¢ perieTkoit o6paTHoro xoaa

Bapuant Ne 6

B knumatuueckoit 30He . CMOJEHCK MpeAnoiaraercss CTPOUTEIbLCTBO
MIPOU3BOJICTBEHHO- OTOIUTENIBHOW KOTelbHOM ¢ nk = 5 komiamu KE-4-14 nHa
TBEPAOM TOILJIUBE.

[Tnomane 3epkana ropenust Far = 3,27 M2 , o0beM TOMOYHON KaMepbl VT =
12,03 m3.

TommuBo: Houenxwuii I', orceB CoctaB Ha pabouyro maccy B %
W-11,0

A -26,7

S-31

C-49,2

H-3,4



N-1,0
O-5,6
Qu, M/Ix/kr - 19,8

Crnoco0 cxxuranus cioeBoi, [IM3 ¢ HEeOABUKHON pelieTKOM

Bapuant Ne 9

B knumarmueckor 30He T. MockBa NOpeanonara€rcsi CTPOUTEIBCTBO
MIPOU3BOJICTBEHHO- OTOMHTENILHON KOTenbHOU ¢ nk = 4 xomimamu KE-6,5-14 nHa
TBEPJOM TOILJIMBE.

[Tnomane 3epkana ropenust F3r = 6,31 M2 , 06beM TOMOYHOM KaMephsl VT =
14,77 M3.
Tormmmso: IToamockoBubI b2, OMCIII, CoctaB Ha pabouyro Maccy B %

W -31

A-29

S-21

C-26,0

H-22

N-04

0-93

Qu, M/Ix/kr - 9,3

Cnoco0 cxuranus cioeBoi, [IM3 ¢ pereTkoit 00paTHOro X012

Bapuant Ne 15

B ximMmarmuecko 30He T. MoOCKBa MNPEAIONAracTcss CTPOUTEIBCTBO
IIPOM3BOJICTBEHHO- OTONMHUTEIBHON KoTenbHOH ¢ nk = 4 kornamm KE-10-14 nHa
TBEPAOM TOILJIUBE.

[Tmomans 3epkana roperus Far = 6,39 M2 , o0beM TOMOYHON KaMepbl VT =
22,6 M3.
Tomnuso: [ToamockoBHsit b2, OMCI CocraB Ha pabouyto maccy B %

W - 32
A-252
S-27
C-28,7



H-22
N-0,6
O-8,6
Qu, MJIx/kr - 10,4

Crioco6 cxxuranus cinoeBoit , [IM3 ¢ pemreTkoit 00paTHOTO X0/

BapuanTt Ne 20

B kmumatmueckorn 30oHe 1. Open mpeamonara€rcss — CTPOUTENBCTBO
MIPOU3BOJICTBEHHO- OTONUTEIBLHON KOTenbHOW ¢ nk = 3 kormamu JIKBP-20-13 nHa
TBEPJOM TOILJIUBE.

[Tmomans 3epkana ropenus Far = 12,9 M2 , 06beM TOno4HON KaMephbl VT = 43
M3.

Tomnuso: Topd Ppesepuniit CoctaB Ha pabouyro maccy B %
W - 50

A-6,3

S-01

C-24,7

H-2,6

N-1,1

O-15,2

Qu, M/Ix/kr - 8,12

Cnioco6 cxxuranust cinoeBo , Torka [lepinesa

BapuanTt Ne 23

B knumatnueckoit 30He . CMOJEHCK MpeAmnoyaraeTcs CTPOUTEIHCTBO
IIPOM3BOJICTBEHHO- OTONMHUTEIBLHON KOTelbHOUW ¢ nK = 4 kotiaamu E-25-14I'M Ha
JKUJIKOM TOILIUBE.

[Tnomane 3epkana ropenust Far = --- M2 , 06beM TOnouyHou kamepsl VT = 29,0
M3.

TommmBo: Ma3yT ManocepHucthiii CocTaB Ha pabouyro Maccy B %
W -3



A-0,05

S-0,3

C-84,65

H-11,7

N-0

0-0,3

Qu, MJIx/kr -40,28

Crnoco0 cxxuranus kamepHbii , ropenka ['MII ¢ mapo-mex. ¢hopcyHKOiA.

Bapuant Ne 26

B ximMmarmuecko 30He T. MoOCKBa MpeAnonaaracTcsi CTPOUTEIbCTBO
IIPOM3BOJICTBEHHO- OTOIUTEJIBHOM KOTEeIbHON ¢ nK = 4 koTnimamu JIE-4-14I'M Ha
JKUIKOM TOILUIUBE.

[Tnomans 3epkana ropenus Far = --- M2 , 00beM TonouHoM Kamepsl VT = 8,01
M3.

TomnuBo: ManocepHUCThIN Ma3yT CocTaB Ha pabouyro maccy B %
W -3

A-0,05

S-0,3

C-84,65

H-11,7

N-0

0-0,3

Qu, MTx/kr - 40,28

Cnoco6 cxxuranust KamepHsbli , ropenka I'M ¢ mapo-mex. popcyHKoi.

Bapuant Ne 28

B ximMmarmueckoi 30He 1. MoOCKBa MpEANONaraeTcsa CTPOUTEIBCTBO
MIPOU3BOJICTBEHHO- OTOMMTENIBHOM KOTenbHOM ¢ nk = 3 komiamu E-1-9-2M Ha
JKUIKOM TOILIHBE.

[Tnomane 3epkana ropenus Far = --- M2 , 00beM TONoO4YHON Kamepsl VT = 2,2



M3.

TomnuBo: MazyT ManocepHucThiii CocTaB Ha paboudyio Maccy B %
W -3

A-0,05

S-0,3

C-84,65

H-11,7

N-0

0-0,3

Qu, MIx/kr - 40,28

Cnoco6 cxxuranust kKamepHslil , ropenka AP-90 ¢ potaiimoHHON (OPCYHKOM.

BapuanTt Ne 29

B kaumatnyeckod 30HE T. ypaJIBCK Impcarojiaracrtcia CTpoUTCIbCTBO

MPOU3BOJICTBEHHO- OTONMUTENBHON KOTenbHOM ¢ nk = 4 xoTiamu [IKH-3M (1 1/4)
Ha KUJKOM TOILJTUBE.

M3.

[Tnomane 3epkana ropenus F3r = --- M2 , o0beM TOno4yHOM Kamepsl VT = 1,6

TormnmmBo: Mazyt Manocepuuctoiii CocTaB Ha pabouyro Maccy B %
W -3

A-0,05

S-03

C-84,65

H-11,7

N-0

0-0,3

Qu, MIx/kr - 40,28

Croco6 cxxuranust kamepHslil , ropenka AP-90 ¢ potaronHo# (hopCyHKOM.



5. llepeuens wu3naHwui,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPbIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

Ne
i bubmmorpaduyeckoe onucanue Mecro nocryna
1 Beromkun A.T". IIpouiecchl HHXEHEPHON 3aIIUThI elib.pnzgu.rw files/eb/97xRhuXTdko

OKpY>Karolen cpeibl (TEOPETUYECKHE OCHOBBI).
VYuyebnoe nocobue. — [lensa: M3a-Bo Ilens. roc. yH-Ta,
2004. — 325 c.: un., bubmauorp. 24 Ha3B.

2 Beromkun, A. I'. UnxkeHepHas 3amura okpyxaroieid | JIaHb : o1eKTpOHHO-On0moTe Hast
CpeJibl OT BPeIHBIX BRIOPOCOB : yueOHoe nocobue / A. | cucrema. — URL:
I. BETOLIKHH. — 2-¢ U3L., HCTIP. U 101 — Bosorja : https://e.lanbook.com/book/124601
Wndpa-Umxenepus, 2019. — 416 ¢. — ISBN 978-5- | (#ara obpamenms: 19.01.2025). —
9729-0249-1. Pexxum nocryna: i aBTopus.
IIOJIB30BAaTCIICH.
3 Beromkun, A. I'. HopMaTuBHOE U TEXHUYECKOE Jlasb : 371eKTPOHHO-OMOINOTEYHAS
oOecrieueHre OE30IMaCHOCTH KU3HEAEITEIHLHOCTH: B 2- | CHCTEMA. — URL:
x 4. U. 2. MHKEeHEpHO-TEXHUIECKOE 00ECTIEUCHUE https://e.lanbook.com/book/95760
65e30MaCHOCTH KH3HEEATEILHOCTH ; yuebHOe mocobue | (A@Ta obpamenus: 19.01.2025). —
/ A. T. Beromkun. — Bomnorna : Undpa-Urxenepus, Pexum ﬂOCTyIia: JUIA aBTOPHS.
2017. — 652 ¢. — ISBN 978-5-9729-0163-0. HONBOBETEIEH.
4 | Beromkun, A. I'. MHxeHepHas 3ammra ruipocdepsl JlaHb : 271€KTpOHHO-0MOIMOTEYHAs
0T cOPOCOB CTOYHBIX BOJ : yueOHOe mocobue / A. T cucrema. — URL:
BeTOIKKH. — 2-€ U3JL., UCIIp. U 101 — Bomorya : https://e.lanbook.com/book/124620
Undpa-Umxenepus, 2019. — 296 c. — ISBN 978-5- (mata obpamenms: 19.01.2025). —
9729_0277_4 Pexum AO0CTYyIIa: AJIsk aBTOPU3.
IIOJIB30BAaTECJICH.
5 Beromkun, A. I'. Texauka u TexHoJIoTHs oOpaiieHus ¢ | JIanb : 21eKTpOHHO-0MOIHOTEYHAs
OTXO/IaMH YKHU3HEIeATeIbHOCTH : ydebHoe nocodue : B | cucrema. — URL:
2 wactsix / A. . Beromknn. — Booraa : Uudpa- https://e.lanbook.com/book/124596
Unsxenepus, [6. r.]. — Yacts 1 : CucremHOE (mata obpamenms: 19.01.2025). —
obpaienue ¢ orxogamu — 2019. — 440 c. — ISBN Pexcm JIOCTYIIA: JUT aBTOPHS.
978-5-9729-0233-0 IIOJIB30BAaTCJICH.
6 | Beromkun, A. I'. OCHOBBI HHXXEHEPHOH 3aLUTHI JIaHb : 2J1eKTPOHHO-OMOIMOTEUHAS
OKpy Karomei cpeasl : yaeonoe nocobue / A. T, cucrema. — URL:
Berowkus. — 2-¢ u3x. — Bomnorna : Uuppa- https://e.lanbook.com/book/124673
Wnkenepus, 2019. — 460 c. — ISBN 978-5-9729- (nara obpamenns: 19.01.2025). —
0347-4. Pexxum noctyna: ajig aBTopus.
I0JIb30BAaTENEH.
7 Beroukun, A. I'. OCHOBBI HHKEHEPHOM 3aIIUTHI Jlanb : 3eKTPOHHO-OMOIMOTEYHAS

OKpy>KatoIel cpeabl : yuebHoe nmocodue / A. T'.
Beromkun. — 2-e uzn. — Bomnoraa : Uadpa-
Nnxenepus, 2019. — 460 ¢. — ISBN 978-5-9729-
0347-4.

cuctema. — URL:
https://e.lanbook.com/book/124673
(mata obpamenus: 19.01.2025). —
Pexxum moctyma: 171t aBTOpU3.
TI0JIB30BaTENEN.




8 | «Okororus KOTEIbHOWY. MeToanuecKue yka3aHus K librari.miit.ru/e-book-librari/,
KYPCOBOMY M JJMIUIOMHOMY IIPOEKTHPOBAHHIO ISt bubmorexa kag. TT.
Gakanaspos crell. [IpoMBIILIEHHAs TEIIOIHEPreTUKA/
A.C. CenuBanos, JI.A. Boponosa; MUUT. Kad.
TeruiooHepreTHKa KeIE3HOA0POKHOIO TPAHCIIOPTA. -
M.: MUUIT , 2012.- 54 c. — bubimorpad.: c.53.

9 | Onpenenenre BEIOPOCOB 3arpsA3HSIOLINX BEIIECTB librari.miit.ru/e-book-librari/;
KOTEIBHOM C KOTJIAMU MaJIOi MOIHOCTH: bubmoreka UTTCY
Metoanyeckue ykazaHus K KypCOBOMY U AUIIJIOMHOMY
npoektupoBanuio / H.b. ['opsiukun, A.C. CenuBaHOB;
Kad. TermosHepreTrka xeiae3H010p0KHOTO
Tpaucnopra.- M.: MUUT, 2005.- 26 c.

10 | CenuBanoB A.C., Boponona JI.A. CpoiicTBa librari.miit.ru/e-book-librari/
a’PO30JILHBIX YaCTHIl ¥ 3alTUTa aTMOC(EPHI OT MMBLIH: bubmnoreka kag. TT.
Y4eOHo-MeToAUYECKOE TOco0ue K 1a00paTOPHBIM
paboram no aucrumuinHe «MICTOUHUKY 3arpsi3HEHUN U

TEXHUYECKHUE CPEJICTBA 3alIUTHI OKPYKAIOIIEH CPEIbI».
—M.: PYT (MUUT), 2020. — 38 c., bubnuorp. 7 Ha3B.

11 | CenuBanoB A.C., Boponosa JI.A. Toka3arenu librari.miit.ru/e-book-librari/
KauyeCcTBa U METOAbI OYUCTKH CTOYHBIX BOJ: Y4eOHO- bubnunoreka kad. TT.
METOAMYECKOE IMOCcOoOHe K JTabopaTOpHBIM paboTaMm 1o
qucuuIuinHe «MCToOuHuKY 3arps3HEeHn U

TEXHUYECKHUE CPEACTBA 3AIUTHI OKPYKAIOLIEH CPEeIbI».
—M.: PYT (MUUT), 2018. — 48 c.- bubmuorp. 4 Ha3B.

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - snexTpoHHO-OMONMOTeUHAss cucTema HayudHo-
TeXHu4YecKou omonmoreku MUNT.

http://elibrary.ru/ - Hay4Ho-371€KTpOHHAs OUOIMOTEKA.

ITonckoBas cucrema Yandex.

7. IlepedyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IPOrpaMMHOr0 OOEecnedYeHus, B TOM YHCJIE OTEYECTBEHHOTO IPOU3BOJCTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

[Ipu mpoBeneHnn y4eOHBIX 3aHATHI 1O auctuiuiiHe «VcTouHMKYM 3arpsi3He-
HUS W TEXHUYECKHE CPEICTBA 3AILUTHI OKPYKAKOWIEH CpeabD» HCIONb3YHTCS
BO3MOKHOCTH nporpaMMmHoro naketa Microsoft Office.

8. OmnucaHue MaTepuasIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIECca MO AUCIUTUINHE (MOIYIIIO).



OcHOBHasi  JIGKIIMOHHAsT ~ ayaUTOpHs  00OpyJOBaHA  MYJBTUMEIUAHBIM
KOMILJIEKCOM.

JlabopaTtopHbie pabOTBI NPOXOASAT B AYJAUTOPUH, KOTOpas CHaOXKeHa
000pyOBaHHEM U MPUOOpaMH YIeOHOTO Ha3HAUCHHUS:

- nabopaTopHas MeOeb

- rabopaTopHOE 000PyIOBaHUE

- 1abopaTopHbIe MPUOOPHI

- KOMIIBIOTEPHOE ¥ MYJIETUMEIUIHHOE 000PYI0BaHNE

- 1abopaTOPHOE CTEKJIO U KEpaMHUKa B aCCOPTUMEHTE

- HaTJISTHBIC TTOCOOUS ¥ PACXOJIHBIC MaTePHAIIBI

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

Kypcosoii ipoekt B 6 cemecTpe.
3auer B 6, 7 ceMecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

OneHoYHbIE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IPOMEKYTOUYHOU
aTTecTalluy, pa3padaTbIBalOTCs B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapUIMii IpenoaBaTeib Kageapsl
«Tennosneprerrka TpaHcnopTa»
NHCcTUTyTa TPaHCIOPTHOM TEXHUKHU U

CUCTEM YIIPaBIICHUS A.C. CenuBaHOB
CornacoBaHo:
3aenyromuii kadeapor TT A.B. JImutpenko

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUH C.B. Bonoaun



