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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpr0 OCBOEHHA Y4Y€OHOW AMCHMIUIMHBI «VICTOUHHMKHM 3arpsi3HEHHS |
TEXHUYECKUE CPEJICTBA 3AIIUTHl OKPY>KAIOIIEH CpebD» SIBISETCS:

-  M3yYEHHE TEOPETHMUYECKMX U MPAKTUYECKUX BOIPOCOB  3aIIUThHI
OKpY’Kalolled cpelbl OT 3arpsi3HeHHUsl BbIOpocaMu, cOpocamH, OTXOJaMHU
NPEANPUATHITHA TPAHCIIOPTA, TEIUIOIHEPTETUKHU U POMBIILIJIEHHOCTH.

3agayamMu U3YUYCHHUS TUCIUTUIUHBI (MOJIYJIs1) SIBIISIFOTCS:

- OCBOEHHME METOJOJOTMM NacHoOpTU3alMU  BBIOPOCOB U COPOCOB
3arpsI3HAIONINX BEIIECTB O0bEKTAMH TEIIIOIHEPTETHKHY;

- (QopMupoBaHHME yMEHUN U HABBIKOB, HEOOXOAMMBIX MJII y4acTHs B
MOJTOTOBKE HJKO3AIIUTHBIX MEPONPUATUN  (MPOEKTHOTO TOMa  «ODKOJIOTHS
00BEKTaY).

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NEeSATEIbHOCTH, HCHOJIb3Ysl METOAbl ECTECTBEHHBIX HAyK, MaTeMaTH4YE€CKOro
aHaiM3a W MOJICIIMPOBaHUS HAa OCHOBE (GyHIAAMEHTAIbHBIX 3HAHUN (QU3MKH,
MaTEMaTUKH U OOIIETeXHUYECKUX IUCHUIUIMH i (hopMmanu3aiuu, pacyéra u
000CHOBAHUS PEIICHUIA;

OIIK-4 - CnocobeHn obecrneunBaTh 0€30MACHOCTh MPOU3BOJACTBEHHBIX
MPOIIECCOB, YIPaBIATh PUCKAMH, COOJO/AaTh TPeOOBaHUS MPOMBIIUICHHON |
AKOJIOTUYECKOM 0€30MacHOCTH;

OIIK-5 - CniocobeH unTath U pa3padaThiBaTh TEXHUUECKYIO JOKYMEHTALIMIO
C HCHOJB30BAHMEM CHCTEM AaBTOMATHU3MPOBAHHOTO  IMPOEKTUPOBAHUS H
co0roieHneM TpeOOBaHMM CTaHIApTOB U OTPACIEBBIX HOPMATHUBOB;

IIK-1 - 'oTOBHOCTH y4acTBOBAaTh B COOpE U aHAIM3E UCXOIHBIX JTaHHBIX JIJIS
POEKTUPOBAHHUS FIIEMEHTOB 000pYAOBaHUS U OOBEKTOB JACSTEILHOCTH B LIEJIOM C
UCIOJIb30BAaHUEM HOPMATUBHOM JOKYMEHTAIIUU U COBPEMEHHBIX METOJIOB MOUCKA
1 00pabOTKH UHPOPMALINH;

IMK-2 - CnocoOHOCTh MPOBOAUTH PACUEThl MO TUIOBBIM METOAUKAM U
IPOEKTUPOBATHh OTJIEIbHBIE JETAIM U Y3Jbl C MCIOJIB30BAHMEM CTaHIAPTHBIX
CpPEACTB aBTOMATHU3allUM MPOEKTUPOBAHUS B COOTBETCTBHH C TEXHUYECKHUM
3a/IaHUEM;

IIK-3 - T'oToBHOCTH y4yacTBOBaTh B pa3pabOTKe MPOSKTHOW W paboueit
TEXHUYECKOW  JOKYMEHTalud, O(QOPMJIEHUU  3aKOHYEHHBIX  IMPOEKTHO-



KOHCTPYKTOPCKHX pa60T B COOTBETCTBHM CO CTaHAapTaMH, TCXHHUYCCKHMU
YCJIOBUAMHA U APYTUMH HOPMATHBHBIMU JOKYMCHTAaMU.

OO0y4eHue 1o JUCUUILIUHE (MOAYJII0) MPENOIaraeT, YTo MO €ro pe3yJibTaTam
oOyyarormuiicst Oyier:

3HaTh:

- ycioBusS O0pa3oBaHUS  3arps3HSAIONIMX  BEMIECTB B TETUIOBBIX
HHEProyCTaHOBKAX;

- CITOCOOBI BBIPAKCHUS KOHIICHTPAIIUN 3arps3HSIIONTNX BEIIECTB;

- METO/IBI OTIPEICIICHUS KOHIIEHTPAIHi, BEIOPOCOB U COPOCOB 3arpsI3HSIONTIX
BCIIECTB;

- OCHOBBI HOPMUPOBaHUS B 00JIACTH OXPaHbl OKPY>KAIOIICH Cpebl;

- OCHOBHBIE BU/Ibl U IPUHIIUITHAIBHBIE OCHOBBI TEXHOJIOTUN 00€3BpEKUBAHUS
U YJIABIIMBAHUS 3aTPA3HSIONINX BEIIECTB;

- BHJIBl M OCHOBHBIE TEXHHUYECKHE XapPAKTEPUCTUKH HSKO3AIIUTHOIO
000pyOBaHUs;

- 3a71a49M ¥ METOJIOJIOTHIO TTPOBEICHHSI pacu€TOB MIPOTOYHOTO IKO3AIIUTHOTO
000pynOBaHUSI.

Ymersb:

- UCIIOJB30BaThb OTHU 3HAHUA [UIA DKCIEPUMEHTAIBHOIO OIPEACICHUSA
KOHIleHTpanui 3B no 3a1aHHOl METOJINKE;

- UCIIOJB30BaThb OTHU 3HAHUA [UIA DKCIEPUMEHTAIBHOIO OIpPEACICHUS
TEXHOJIOTUYECKHUX XapaKTEPUCTUK MPOLECCOB 00E3BPEKUBAHUS U OUUCTKH OT 3B;

- MCIOJIb30BaTh 3TH 3HAHUS MpPHU pa3pabOTKe HKO3AIMUTHOW MPOEKTHOU H
pabouell JOKYMEHTAaIINH;

- o(opMIIATH 3aKOHUYEHHBIE MPOEKTHO-KOHCTPYKTOPCKUE pabOThl B
COOTBETCTBUM CO CTaHJapTaMH, TEXHUYECKHUMHU YCIOBUAMU U JPYTUMHU
HOPMATHBHBIMH JOKYMEHTaMHU.

Baanernb:

- HaBbIKAMHM pacueTa KOJIMYECTBA BHIOPOCOB U COPOCOB 3arpsi3HSIONIMX
BEIIECTB I10 TUIIOBBIM METOJIUKAM;

- HaBbIKAMH PACUYETHOM OILIEHKH KOHIICHTPAIUH 3arps3soInX BEIIeCTB;

- HaBbIKaMU 00pa0OTKU JIAaHHBIX JUCIEPCHOTO aHAJIM3a adPO30JIbHBIX

YaCTHI] C TPUMEHEHUEM CTAaTUCTUUYECKUX METOOB;

- HaBBIKAMHU PACUCTHOM OLIEHKM THUIOpa3Mepa OTICJIbHBIX BHUIOB
AKO3AIMUTHOTO 000PYI0BAHUS B COOTBETCTBUU C TEXHUUECKHUM 3aJaHUEM.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OO0mast TPyIOEMKOCTh AWCIUIUIMHBI (MOIYJIsA) cocTaBisier 7 3.e. (252
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peaTu3aiii 00pa30oBaTEIbHON MPOTPAMMbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonmuectBo yacos
Tum yaeOHBIX 3aHATHI Cemectp
Bcero

Ne6 | Ne7

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 144 64 80
B Tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIA 64 32 32

3aHsATHS CEMHUHAPCKOTO THIIA 80 32 48

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaromuxcs C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
IPOMEKYTOUHOM aTTectanuu coctapisieT 108 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHUH 0 UHAUBUAYAJIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuUXCs, a TaKke B (hopme
KOHTaKTHOW PabOThl 00YYaIOIMIUXCS C MEAarormuecKuMu paOOTHUKAMU U (WJTHN)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Ilepssiit cemectp. Pazaen 1. Uctounuku 3arpsisHeHuil. IcTOUHUKY U 3arps3HSIONIIE
BenlecTBa (3B) npeanpustuii mo 706pYe MUHEPAIBHOTO CHIPhS, METAJUTYPruH,

MAalInHOCTPOCHUS.
Kpatkoe coneprkanue:
- XapaKTEepHUCTHKA TEXHOJIOTHH U 000pyIOBaHMUS;




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

n/m
- coCTaB BEIOPOCOB, COPOCOB, OTXO/IOB;
- a0COJIFOTHOE W/WITH YICIbHOE KOJTHMYCSCTBO 3arpsI3HSIOIINX BEIICCTB.
2 |MCTOYHUKM M 3arps3HAIONINE BEIIECTBA MPEAIPUATHN XUMHUYECKON  HEPTEXUMHIECKOM

IMPOMBIINIJIEHHOCTH, CEJIbCKOI'O X0351CTBaA U TpaHCIIOpTa.
Kpatkoe coneprxanue:

- XapaKTepHUCTHKA TEXHOJIOTHH U 000pyIOBaHMS;

- coCTaB BEIOPOCOB, COPOCOB, OTXO/IOB;

- abCOFIOTHOE W/MITN YACTHHOE KOJTMYESCTBO 3arPSI3HIIONINX BEIIECTB

3arps3HEHUs! OT 0OBEKTOB TEIIOAHEPT ETHKH.

Kpatkoe coneprxanue:

- COCTaB BLI6pOCOB 1 OTXOJOB MPH CKUTAHUU TOIJIMBA;

- yCioBus O6pa30BaHI/I${, CBOMCTBaA U HanpaBJICHUSA BPpEAHOT'O BO3,HeI>iCTBHﬂ Ha OC,
- MUKPOIIPUMECHU B JBIMOBBIX T'a3aX U TBEPAbIX NPOAYKTaX CrOpaHUs TOIUIMBA,

- BBIOPOCHI [IPU XpaHEHUH TOIIJIMBA U ITBUICHUE 30JI00TBANIOB;

- TCXHUYCCKNEC HOPMATUBBI BBI6pOCOB KOTJIOB;

- TEXHOJOTUYECKHE CIIOCOOBI CHIIKEHHS BLI6POCOB KOTJIOB.

Pazpen 2. 3amura atMmocdephl.
OO01e TOHATHS.

Kpatkoe coneprxanue:

- KIaccuduKanys BHIOPOCOB;

- MaccoBasi 1 00beMHasi KOHIeHTpauuu 3B;
- HOPMHPOBaHHUE pUMecei aTMocepsl;

- IpeAesbHO AomycTuMbli BeiOpoc (I1/1B);
- paccerBaHHe BEIOPOCOB B atMocdepe.

CBolicTBa U XapaKTEPUCTUKH a3POJUCIIEPCHBIX CUCTEM.

Kpatkoe conepxanue:

- crioco0bI 00pa3oBaHusI U BUIBI a9POB3BECEH;

- TBEp/Ible OTXOBI M BEIOPOCH! KOTJIOB;

- pa3Mep YacTHIl IBUIH, XapaKTePUCTHUKHU TUCTIEPCHOCTH;

- hpakumst, MaccoBasi 1os (GPaKIHH, TOJTHBIA TIPOXOJI;

- 3aKOHBI pacIpeeICHHsI MacCHI IBUIH 110 pa3MepaM YacTHII;

- (husuKo-XMMHYECKHE CBOWCTBA YacTHll (IFIOTHOCTB, CIIMIIAEMOCTh, CMAYNBAEMOCTb,
3NIEKTPO3APSKEHHOCTD, YAEIBHOE 3JEKTPOCOPOTHBIICHUE CJIOS TIBLIN).

VnaBnuBaHH€e a3pO30JIbHBIX YACTHII.

Kpatkoe conepxanue:

- KJIacCU(HKALIKS MBUICYIOBUTENEH;

- 001IMe TEXHUYECKUE XapaKTEPUCTHUKH IbLICYJIOBUTEICH;
- (huznueckre OCHOBBI MPOLIECCOB 00ECIBUINBAHUSI.

CYXI/IC MCXAaHUYCCKUC NTBIJICYJIOBUTCIIN.
Kpatkoe coneprkanue:

- ’PaBUTALIMOHHBIE MBITIEOCAIUTENY;

- CKOPOCTb CEIUMEHTALIH;

- MMHUMAJIbHBIN pa3Mep yIaBIUBAaEMbIX YaCTHIL;
- (hpaKkuMOHHAs CTETIeHb OUUCTKY;

- TEXHOJIOTUYECKUE NTapaMETPHI.

I/IHCpLII/IOHHLIC MBbUICYJIOBUTCIIN.

Kpatkoe coneprkanue:

- JKaJIFO3UHMHBIN NBUIEKOHLUEHTPATOp. I'pynna xano3u-1HUKIOH;

- MaccOBBIe OalaHCHI TBIIN U CTETIEHb OYUCTKH. TEXHOJOTHYECKUE ITapaMeTPhI;
- CTEPI)KHEBBIE NbLICYJIOBUTENY;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m
- IUKJIOHBI OMUHOYHBIC, TPYIIIIOBEIEC U OaTapeiHbIC;
- BI)I60p TUIIA U paCyYCT HUKIOHOB;
- BUXPEBbIC NIBUICYJIOBUTECIIN, IbIMOCOC-TIBIJICYJIOBUTCIIb,
- CpaBHCHUEC, TOCTOMHCTBA U HCAOCTATKU MHCPIIUOHHBIX HBIHeyHOBI/ITeﬂeﬁ.
9 |®unbtpsl.

Kpatkoe coneprkanue:

- KIaccU(UKaIK ¥ pacIeTHhIE TEXHOJIOTHYECKHE TTapaMeTPhI, (PHIBTPOITIEMEHTHI;
- IEHCTBYIONINE MEXaHU3MBI 0OCCIIBITUBAHUS,;

- OCHOBHI pacueTa (UIBTPOB;

- 0COOEHHOCTH yJIaBIMBAHUS TYMaHOB. TyMaHOYJIOBUTEIIH.

10

Mokpbi€ NbLICYTOBUTENH.

Kpatkoe coneprxanue:

- CIIOCOOBI OpraHU3alUK KOHTaKTa (as;

- OCHOBHBIC THUIIBI arlrnapaToB, JOCTOMHCTBA U HEAOCTATKH,
- pacuer ra3onpomMeiBaTenst Bentypu.

11

DAeKTPOPHUIBTPHI.

Kpatkoe coneprkanue:

- (U3HYECKIe OCHOBHI YJICKTPOPHUIBTPAIIHL;

- CTENeHb OYHMCTKH B DJICKTPODHIbTPAX;

- THUIIbI 3J'ICKTp0(I)I/IJ'H)TpOB U IOBBIIICHUC CTCIICHU OYHUCTKH,
- IEPCICKTUBHBIC MECTOJAbI 1 MEXaHU3MbI O6CCHI)IJ'II/IBaHI/I$I.

12

COp6I_II/IOHHbIe MCTOAbI OYHUCTKH OT IIapO-Ia30BbIX BBI6pOCOB.

Kpatkoe conepxanue:

- (M3UKO-XUMHYECKUE OCHOBBI COPOIIMOHHBIX MPOIECCOB: abCOpOIus, ancopOIHst, HOHHBIH 0OMEH;
- TUIIBI a0CcOpOEpPOB U CIIOCOOBI OpraHM3alui KOHTAKTa, OCHOBHI pacuera abcopOepos;

- aZIcOpOEHTBI, X CBOWCTBA M TEXHOJIOTHYECKHE XapaKTEPUCTHKH, CIIOCOOBI pereHepalyy;

- KOHCTPYKINH a7copOepoB, OCHOBBI pacueTa;

- IPUMEPHI IPUMEHEHHS COPOIIMOHHBIX TEXHOIOTUI ouncTKH oT SO2;

- IPUMEHEHHE HOHUTOB JUISl OYUCTKH XOJIOJHBIX Fa30BbIX BEIOPOCOB.

13

TepMI/I‘ICCKI/IC METOJAbI OYHMCTKHU I'a30BbIX BLI6pOCOB.

Kpatkoe conepxanue:

- BBICOKOTEMIIEPATYpPHOE CKUTAHHE OPraHNYECKHX 3arps3HEHUN, TEPMOOKHUCIIEHUE € TIOIOIPEBOM;
- O30HHBIE TEXHOJIOTHUH;

- KaTAJIATUYECKOE BOCCTAHOBICHUE U OKUCIICHHUE;

- BUJIbI KaTaIU3aTOPOB U UX CBOMCTBA;

- KaTAJINTUYECKOE U HEKATAIUTUYECKOE BOCCTAHOBICHUE OKCUIOB a30Ta aMMHUAKOM;

- 00e3BpeKMBaHNE OTXOSIIMX ra30B JBUTaTesIell BHyTPEHHETO CrOPaHUsL.

14

Bropoii cemectp. Paznen 3. 3amura ruapocgepsl. O61ue cBeieHNs 0 BOJAOOTBEACHUH.
Kpatkoe coneprxanue:

- CHCTEMbI BOJOCHA0KEHHS U BOJOOTBEICHUS IPEAIPHUATHIA;

- 0COOEHHOCTH >KEIIE3HOJOPOKHBIX NIPEANPUATUH Kak HOTpeOuTeIel BOIBL;

- KJIacCU(DMKALIU, COCTaB U CBOMCTBA CTOYHBIX BOJ;

- IpaBUJIa BBIITYCKa CTOYHBIX BOJ IPEANPUATUI B TOPOJICKYIO KaHAIU3ALUIO U BOJOEMBI.

15

[TpenenbHbIN fomycTUMBII cOpoc 3B.

Kpatkoe coneprkanue:

- HOPMHUPOBAHHE Ka4eCTBa BOJIbl BOJIOEMOB;

- mpeaensHO pomyctumbiid copoc (ITJIC) u onpenenenne pacxoaa CTOYHBIX BO;
- pa30aBlieHHE CTOYHBIX BOJI M OIIpe/eIeH e HeOOX0IUMOIl CTeNIeHN OYHUCTKH.

16

y,[[aJ'ICHI/IC U3 BOJbI MCXaHHYCCKHX HpI/IMCCCfl.
Kparkoe conepxanue:




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- OTCTauBaHHe, PUIBTPAIHS, IICHTPOOEIKHOE pa3IcieHHE;
- HE()TEJIOBYIIIKH, TOHKOCJIOEBBIE OTCTOMHUKH, OCBETIIMTENN, MEXaHNYECKHE (UIIBTPHI, OCHOBBI pacueTa;
- THAPOLMKIIOHBI HATIOPHbIE ¥ Oe3HANOPHBIE, KOHCTPYKIUS M OCHOBBI pacyera.

17

MGTOIIBI, YCKOPSAOIHNE BIACICHUC TUCIICPCHBIX YaCTHII.
Kpatkoe coneprxanue:

- KOaJIECLICHTHAs CeTapariys;

- imoTaryst u IEKTPOPIOTAIHS;

- ICHHAs! CeTapaIysl.

18

XUMHUYECKUE METObI OUMCTKH.

Kpatkoe coneprxanue:

- HEeWTpanu3anus IeJOYHbIX U KUCIIBIX COPOCOB;

- peareHTHOE OCaXICHUE TAXKEIIbIX METaJIOB;

- BOCCTAHOBJICHHE U OKUCJIEHUE PACTBOPEHHBIX 3arpsi3HeHUH. XIIopupoBaHHUE 1 030HUPOBAHUE CTOYHBIX
BOJ;

- pacdeT MoTpeOHOCTH PEareHTOB.

19

Du3NKO-XUMHUYCCKUE METOABI OUNCTKH.

Kpatkoe conepkanue:

- METOJIbI Pa3pyIIeHNs] YCTONUMBBIX CYCIIEH3UHN U OMYIIbCHIA;
- KOAryJisiiusi, SJIEKTPOKOArY JISIIHSL;

- ymokysIus.

20

MeTOIH:I YAaJICHHUA paCTBOPCHHBIX OPTaHUYCCKUX U HECOPTaHNYCCKUX BCIICCTB.

Kpatkoe conepxanue:

- HOHHBI 00MeH, COpOIHs, IKCTPaKIIH;

- MeMOpaHHBIC TEXHOJIOTHH: JIEKTPOAHAIH3, 00paTHBIN 0cMoc. MeXaHN3MBI pa3/ielieHus, alapaTypHoe
odopmIIeHHE, OCHOBBI pacdeTa, 0COOCHHOCTH YKCILTyaTalluH.

21

TepMI/IquKI/Ie MCTOJbI OYHUCTKH.

KpaTKoe COACpIKaAaHUE!

- TEPMOOKHCIIUTENBEHOE 00€3BPEeKUBAHNE CTOUYHBIX BOJ;

- KOHLICHTPUPOBAHUE U BBIJCIICHUE 3arPSA3HEHUN ITyTEM UCIIAPEHHUS, BBIIIAPUBAHUS, KPUCTAJUIM3ALIUH.

22

buoxnmnueckast OUMCTKa CTOUYHBIX BOA.

Kpatkoe conepxanue:

- aKTHBHBIH UII;

- a9poOHBIEe U aHA3POOHBIE IPOLIECCHI;

- HeOOXOAMMBIC YCIOBHUS 1 OCHOBHBIC XapaKTEPUCTHKH OHOXHUMHUYECKOH OUUCTKH.

23

broo4KCTKa B HCKYCCTBEHHBIX COOPYKEHHSIX.

Kpatkoe coneprxanue:

- a9POTEHKU U OMOUIBTPBI;

- GHOTIPYAbI, TIOJISl OPOLICHUS U (PUIIBTPALUH;

- 00paboTKa 0Ca/IKOB CTOYHBIX BOJI: YIUIOTHEHHE ¥ 00€3BOXKUBaHKE, YTHIN3ALMS U JTUKBHIALHUSL.

24

Paznen 4. 3amura murocdepsl.

KpaTKOC COACpIKaHUe:

- KJIaCCI/I(bPIKaIII/IH OTXO0B;

- HOpMHUPOBAHUEC KaUCCTBA IMOYB;

- HOPMHMPOBAHHE COIECPIKAHMsI BPEAHBIX BEUIECTB B II0YBE;
- KJIaCChI OITAaCHOCTH OTXOJOB.

25

YTunuzanus u nepepadoTka 0TXOI0B.

Kpatkoe coneprkanue:

- IepBUYHAs U BTOPUYHASA yTUIM3ALUs OTX0A0B. [IprMeps! NepBUYHOM yTUAM3ALHN.

- BTOpHYHAs IepepaboTKa 0TX0/10B. MexaHnveckas 00padboTka.

- oOoraiieH’e 0TX0/10B: TPaBUTALIMOHHBIH, 3JIEKTPOMArHUTHBIN, (DIIOTAlMOHHBIA METOIbI.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

26

DU3NKO-XUMUUYECKOE METO/IbI BBIJICJICHUS KOMIIOHEHTOB OTXO0B.
Kpatkoe coneprxanue:

- METO/IbI CYLIKH OTXO/IOB;

- BUJIBI CYIIMJIOK.

27

O06e3BpeKUBaHUE M JIMKBUIAINS OTXO/IOB.

Kpatkoe coneprkanue:

- cxuranue otxo0B. CrocoObl CKUTaHMs M BUIBI YCTAHOBOK;

- MUPOJIU3 OTXOJIOB;

- ¢60p, CKIIagUPOBaHNE U 3aXOPOHEHHE OTXO/I0B Ha CBAJIKaX M MOJIHTOHAX.

28

Oumncrka 3aIrpA3HCHHBIX I'PYHTOB.

Kpatkoe coneprxanue:

- OLICHKA 3arps3HEHHOCTH [I0YB;

- TEXHHKa ¥ TEXHOJIOTHS OYHCTKH MOYB O€3 BHIEMKH;
- TEXHOJIOTHU OUYKMCTKHU C BEIEMKOI TpyHTa.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HanmenoBanue mabopaTtopHbIX paboT / KpaTKoe coiepiKaHue

OrnpezenieHre KOHIICHTPALUK TUOKCH/IA CEPHI B BO3/IyXE
B pesynbrarte BRIOTHEHUS Ta00paTOPHOI pabOTHI CTYISHT MproOpeTaeT yMEeHHe OIpeaeaTh
KOHLeHTpauuu 3B.

Onpez[eneHI/Ie MokazarteJieil cocTaBa u pH HpOHYBOQHOﬁ BOJABI KOTJIOB
B pesynprare BRIIOITHEHUS T1a60paTOPHOI paboThI CTYICHT MPHOOPETAaeT yMEHUE OIPEAETIATh
koHueHTparwu 3B u pH BojbI.

OnpeneneHI/Ie 3albIJICHHOCTH BO3yXa
B pesynbrarte BRIMOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHT MPHOOPETEHNUE YMEHHUS OIIPEIeIIATh
KOHLeHTpauuu 3B.

OmnpeneneHne TUCTICPCHOTO COCTaBa MBLTH
B pesynbTate BeINOIHEHH 1a00paTOPHOI pabOThI CTYJEHT NPUOOPETAET yMEHHE ONPEACIATh
TEXHOJIOTUYECKUE XapAaKTEPUCTUKH ITPOLECCA OYMCTKH.

OHpC,I[CJ'ICHI/IC apaMEeTpOB 3aKOHA PpACIIPEACIICHHA MACCHI IIbUIX IO pa3MEpaM 4aCTUI]
B pe3synbrare BRINOTHEHUS 1aOOPaTOPHOI pabOTHI CTYICHT UCTIONB3YET 3HAHUS U MOTydaeT
XapaKTEePUCTHKH TIBIIIH, HEOOXOIMMBIE /IS Pa3padOTKH HKO3AMNUTHOH JOKYMEHTAIIHH.

Omnpenenenne Kaxymencss 1 HaChlITHOW MJIIOTHOCTH IbLIH, KO3((UlleHTa MOPO3HOCTH

CJIOs IIBLIIN
B pe3synbrarte BRINOTHEHHUS 1aO0OpaTOPHOI pabOTHI CTYIEHT UCTIONB3YEeT 3HAHUS U MOydaeT
XapaKTePUCTHKH MBI, HEOOXOTUMBIE [T Pa3paObOTKH SKO3AIMUTHOH TOKYMEHTALINH

Bocnonnenue MMPpOMYIICHHBIX pa60T, OIIpOC 110 pE3yJibTaTaM BBIIIOJIHCHHBIX pa60T
B pesynbraTte BRINOIHEHUS Ta00paTOPHOIT pabOTHI CTYASHT MproOpeTaeT yMeHue ohopMIIsITh
3aKOHYEHHbIE PaOOTHI.

Ornpenenenne nmoka3aTesieil cocTaBa CTOYHBIX BOJ: 00Ias MEIOYHOCTH/KUCIOTHOCTb,

pH, cB0OOIHBII XTTOp
B pesynbrate BINOIHEHHS TA0OPATOPHOH pabOTHI CTYJEHT IPUOOPETEHNE YMEHHUS OIPEIEIISTh
KOHIeHTparun 3B.




/o

HaumeHnoBanue 1ab0opaTopHbIX pabOT / KpaTKOE COJIEpKaHHUE

VYcpeanenue coctaBa ¥ B3auMHasi HEUTpaJIU3alisi CTOUYHBIX BOJ
B pesyinbTate BINOIHEHHS 1a00paTOPHON pabOTHI CTYIEHT NPHOOPETaeT yMEHHUE ONPEACIIATh
TEXHOJIOTHYECKHE XapaKTePUCTHKH MPOLEcca OUUCTKH.

10

OrnpezesieHne CBOMCTB M TEXHOJIOTHYECKUX XapaKTePUCTUK (PUIbTPOaHTpaIuTa
B pesynbTaTe BBIIOIHEHUS 1a0OPATOPHOH pabOTHI CTYIEHT IPHUOOPETaeT yMEHHE ONPeaeiTh
TEXHOJIOTMYECKHE XapaKTEPUCTHKH IPOIEcCa OUUCTKH.

11

OcBetnieHne BOJIbI HA (PUIBTPE C MIECUYAHON / aHTPALIUTOBOM 3arpy3Koi
B pesynbTate BeINOTHEHHS 1a00paTOPHOI pabOTHI CTYJEHT NPHOOPETAET YMEHHE OIPEACIATh
TEXHOJIOTHYECKHE XapaKTEPUCTHKH IPOIEcCa OUUCTKH.

12

HefITpaJII/ISaHHH KHUCJIBIX CTOYHBIX BOA C OCAXKACHUEM TSXKEIIBIX METAJIJIOB
B PE3YyJIbTATC BBINIOJTHCHUA na6opaTopH0171 pa6OTI)I CTYACHT an/I06peTaeT YMCHHUEC ONPCACIIATh
TCXHOJIOTUYCCKUC XAPAKTECPUCTUKHU MPOLECCAa OUUCTKU

13

Onpenenenre oNTUMAIBHON 103bl KOAryssiHTa. DIIOKYISALNS 3arpsi3HEHUN BOIbI
B pe3ynbrarte BRIOTHEHHUS Ta00paTOPHOI pabOTHI CTYIEHT MIPHOOpPETaeT YMEHHE OIIPEeIIATh
TCXHOJIOTMYCCKUC XAPAKTCPHUCTUKHU IIPOLIECCa OUUCTKHU.

14

Mertoasl onpeneneHus cCOpOLMOHHON eMKOCTH HOHUTOB
B pesynbraTe BHINONHEHHUS J1aOOPATOPHOIT pabOTHI CTYAEHT MPUOOpETAST YMEHHE ONPENIEIISTh
TCXHOJIOTUYCCKUC XAPAKTECPUCTUKHU MPOIIECCAa OUUCTKU.

15

Bocnonnenue MMPOMYIICHHBIX pa60T, OIIPOC 110 pe3yJibTaTaM BBITTIOJIHCHHBIX pa6OT
B pesynbraTe BHINONHEHHMS JTAOOPATOPHOIT pabOTHI CTYACHT NPUOOpeTaeT yMeHne opopMIITh
3aKOHYECHHBIC PabOTHI.

[IpakTrueckue 3aHATHS

/o

Temaruka MPakKTHYECKUX 3aHATHI/KPATKOE COJIEPIKaHUE

HepBLIﬁ CEMYCTP. OHpCI[CJ'IeHI/Ie obbeMa JBIMOBBIX I'a30B 1 HOTpe6HCHI/I5{ TOIIJIMBa

B pesynbrare paboThl Ha MPAKTUYECKOM 3aHATHU CTYJEHT 3aKPETUIeT HABBIK BHITOJIHCHUS:

- TEXHUYECKUX PacueToOB CXKUTaHUS TOIINBA;

- OonpeAeNeHUsT HOMUHAIBHOTO PacXo/ia TOIUTHBA KOTJIOM H TOOBOTO MOTPEOICHUS TOTUTHBA KOTSIBHOM.

Pacuer MakcuManbHBIX Pa30BbIX U TOJIOBBIX BEIOPOCOB 3B KOTEIHHOM Maioi MOIITHOCTH
B pe3yibTare pa6OTBI Ha MPAKTUYCCKOM 3aHATUU CTYACHT BLIpa6aTLIBaGT HaBBbIK pac4deTa BLI6pOCOBZ
- OKCHJa U JUOKCHJa a30Ta,

- OKCHJIa YTJIEpOJIa;

- CEpHUCTOTO aHTUJIPUJIA.

Pacuetr MakcuManabHBIX Pa30BbIX U T'OJOBBIX BBI6p0COB 3B koTensHON Manoi MOIIHOCTH
B pesyinbrate paboThl Ha MPAKTHUECKOM 3aHITHHU CTYACHT BhIpabaThiBaeT HaBBIK pacyera BEIOPOCOB:
- OeH3amupeHa;

- Ma3yTHOH 30716l B IepecyeTe Ha BaHAIUH.

Omnpenenenre MUHUMAIbHO HEOOXOAMMON BBICOTHI ILIMOBOU TPYOBI

B pe3yibTare pa6OTI)I Ha MPAKTUYCCKOM 3aHATUU CTYACHT BBIpa6aTBIBaCT HaBBIK pacyeTa BI)I6p0COBZ
- JIeTy4el 3015l

- KOKCOBOI'O oCTaTKa.

Pacuer mapaMETpOB 3aKOHA PACTIPCACIICHHUA MACChl YaCTHUILl YHOCA TBCPAbIX NPOAYKTOB
CTOpaHuA TOIJIMBA IO pa3MEpaMm.

B PE3yJIbTAaTC BBINIOJHCHUSA HpaKTI/I‘IGCKOﬁ pa6OTLI CTYACHT 3aKPCIUIACT YMCHUEC BbIYUCIIATH TapaMETpPhI
3aKOHa pacupeAeJICHUA MAaCChl HaCTUILl YHOCA TBEPJAbIX TPOAYKTOB CrOpaHus TOIJIMBA:

- Me,Z[HaHHLIfI pasMep 4acTull;

- CPCAHCKBAAPATUIHOC OTKIIOHCHUEC B 3aKOHC paclpeACICHUs.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

Ornpezenenue TunopasMepa u moja00p 30J0yJT0BUTENS (LIUKIOHBI TPYIIIOBBIE WIIH
OaTapeiiHbIe):

B PE3yJIbTATC BBINIOJTHCHUA HpaKTPI‘IeCKOﬁ pa60T1>1 CTYACHT BmpaGaTmBaeT HAaBBIK:

- OLICHKU 06”beMHOFO pacxoga ra3oB OT KOTJIa,

- OIIPEACICHUA TUIIOpAa3MEpa 30JI0YJIOBUTCIIA;

- pacucTa ad3pOANHAMUNYCCKOTO COIMMPOTUBJICHU U 3aTpaT SHCPIUU HA €TI0 MPOKAYKY,

- OLICHKHU MaKCHUMaJIbHON U Cpe,[[HeBKCHJIyaTaL[PIOHHOﬁ CTCIICHHU OYHNCTKHU.

MuHuMaIbHO HEOOXOAMMAst BRICOTA JBIMOBOM TPYOBI MO YCIOBUSM paccenBanus 3B.
B pesynbTaTe BBIIOTHEHHS IPAKTHIECKOH pabOTHI CTYICHT BEIPa0aTHIBACT HABBIK:

- OIIeHKH 00BEMHOTO Pacxo/ia ra3oB 4epe3 YCThe JIMOBOM TPYOHI;

- OLIGHKH W BBIOOpa JHaMeTpa yCTbsl TPyObI;

- pacuera MUHUMAaJIbHO HEOOXOANMOM BBICOTHI ABIMOBOI TPYOBI.

KoandecTBO M Ka4eCTBO CTOYHBIX BOJ KOTEJILHOM MaJIoi MOIITHOCTH
B pesynbraTe BHINONHEHMS IPAKTUUECKON pabOTHI CTYICHT BhIpa0aThHIBAET HABBIK ONpeE/eIeHHs COPOCOB
3arpA3HAIOLINX BEIIECTB 110 TUIIOBBIM METOJUKAM.

Bropoii cemectp. TexHOoI0rNM CHUKHUS BEIOPOCOB AMOKCH]IA CEPBI.
B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTBI CTYACHT PAa3BUBACT YMCHUC UCIIOJIb30BATh 3HAHUA IPU
pa3paboTKe IKO3aIUTHON IIPOCKTHOH JOKYMECHTAIIHH.

10

0663Bpe)KI/IBaHI/Ie BBI6pOCOB OKCHIOOB a3oTa.

B pesynbraTe BHIMONHEHHS TPAKTUYCCKOIN pabOThI CTYICHT Pa3BHBAET YMCHHE UCIIOBb30BaTh 3HAHUS JUIs
OILIEHKHU pacxo/ia peareHTOB B MPOLECcCax:

- KaTAJIUTUYECKOTO BOCCTAHOBIIEHHS OKCHJIOB a30Ta aMMuakoM (TexHosorusi CKB);

- HEKaTAIMTHYECKOTO BOCCTAaHOBJICHUS OKCHAOB a30Ta amMmuakoM (TexHoiorus CHKB).

11

OcHoBHbIE IOHATHSA U ONIPE/IETICHUS: MaccoBasi KoHUeHTpauus 3B; 6anance! Boabl u 3B.
B pesynbprare BRIMOTHEHUS MPAKTHYECKON paOOTHI CTyIEHT MPHOOpeTaeT YMEHUs, HeOOXOIMMEBIE TIPH
oopMIICHHN 3aKOHYCHHOH PabOTEHI.

12

OCHOBHBIC TTOHATHUS U OIPECACIICHUS: TTOKA3aTCIIN COCTaABA CTOYHBIX BOJ; CTCIICHb

OUYHNCTKHU
B pesyinibTate BINOIHEHHS NPAKTHYECKOW pabOThI CTYIEHT IPUOOpETAeT YMEHHUs, HEOOXOAUMBIE MIPU
oopMIICHUN 3aKOHYCHHOM PabOTHI.

13

CyTtouHnslii copoc 3B napoBoii koTenbHo. KonruecTBo nporyBouHoit Bobl. CocTas u

CYTOYHBIN cOpOcC coJiell OT HEMPEPHIBHON MPOAYBKH KOTJIOB
B pe3ynprarte BRIOTHEHUS MPAKTHYECKON paOOTHI CTYyIEHT HCIOIB3yeT 3HAHUS MPH pa3paboTke
JKO3allIMTHBIX MepOHpHﬂTHﬁ.

14

CyTtounslii copoc 3B mapoBoit koTenbHOoi. CyTOUHBI 00bEM CTOYHBIX BOJT
BoJlonoAroToBuTeabHOM ycranoBku (BIIY). CoctaB u cyTouHslit cOpoc coliel, mpoBepka

BO3MOJXHOCTH BBIITYCKA UX B APCHAXK 0€3 OYUCTKHU.
B PE3yJbTAaTC BBINIOJIHCHUA l'[paKTPI‘IeCKOfI pa6OTLI CTYACHT UCIIOJb3YCT 3HAHUS IPU pa3pa60TKe
3KO3alllMTHBIX MCpOHpHHTHﬁ.

15

YcpenHenue coctaBa CTOYHBIX BOJ
B pesynbTaTe BbIIOIHEHUS IPAKTUUECKOH pabOTHI CTYIEHT UCIIOIb3YET 3HAHUS IIPH pa3paboTke
9KO3alIUTHON NPOEKTHONW JOKYMEHTALUH.

16

OHpCIleJ'ICHI/IC HCO6XOI[PIMOI>1 CTCIICHU OYHMCTKH IIPH BLIITYCKE CTOKOB B pequﬁ BOAOTOK.

KO3(I)(I)I/II_[I/ICHT CMCHICHUSA U KPAaTHOCTDb pa36aBJ'IeHI/I$I CTOYHBIX BOJ BOI[Oﬁ BOJOTOKA
B pe3synprare BRINOITHEHUS MPAKTHYECKON paObOTHI CTyIEHT HCIOIB3YeT 3HAHUS IPH pa3padoTke
SKO3AIIUTHBIX MEPONPUSITHH.

17

Ornpenenenne HEOOXOUMOM CTETICHH OYMCTKH MPHU BBITTYCKE CTOKOB B PEYHOM BOJIOTOK:
max JIOmyCTUMasi K OTBEJICHUIO KOHIIeHTpanus 3B; pacueT min HE00X0uMO# CTeTIeH!
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TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

ounctku 3B; npenenpro gonyctumsblii copoc (ITJ]C) 3arpsi3HsONMX BEMIECTB
B PE3yJIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa60T1,1 CTYACHT UCIIOJIb3YECT 3HAHUA IPU pa3pa60TKe
3KO3aH1PITHOﬁ HpOCKTHOfI JAOKYMCHTaluu.

18 |Pacuer 060pOTHOM CHCTEMBI BOJIOCHA0KEHHUSI aBTOMOMKH: TIOUCK HEOOXOTUMBIX
HOPMAaTUBHBIX JAHHBIX; pacueT NoTpeOIeH s BOJbI U PacXo/ia BOJIbl B 000pOTe; pacueT
YCPEIHEHHOW KOHIICHTPAIIUH 3arPS3HSIONINX BEIIECTB HA BXOJE CHCTEMBI
B pesymnbrare BRIIOTHEHHUS MPAKTHYECKON paObOTHI CTyIEHT MMPHOOpETaeT YMEHHE OIIPEeIsiTh
TEXHOJIOTHIECKNE XapaKTEPUCTUKU ITPOIIECCAa OUNCTKH.

19 |IIpomomxeHue pacyeTa 0OOPOTHOM CHCTEMBI BOJOCHA0KEHUSI aBTOMOUKH: pacdeT
OTCTOITHHKA C OJIOKOM TOHKOCJIOEBOI'O OTCTauBaHUS
B PE3yJIbTATC BBINIOJIHCHUA HpaKTPI‘IeCKOﬁ pa6OTLI CTYACHT Bpra6aTbIBaeT HaBBIK pacyeTa u noz[60pa
THUIIOpa3Mepa HKO3aIUTHOTO 000PY10BAHHUS.

20 ([IpomomxeHue pacyeT 0OOPOTHOM CHCTEMBI BOJOCHA0KEHUSI TyHKTa MOUKH
aBTOMOOMJICH: pacyeT U BBIOOp 000pymoBaHUs 2-0i1 U 3-€i CTyNeHel OYUCTKH
B pe3ynbrare BRINOTHEHUS MPAKTHYECKON paOOTHI CTyIEHT BBIpaOaTHIBACT HABBIK pacdeTa U mogbdopa
TUIIOpasMepa dKO3aUTHOTO O60pyZ[OBaHI/IH.

21 [Pacder mpoleccoB HEUTPAIM3AINH U PEArSHTHOT'O OCAXKIACHHS TSIHKEJIBIX METAJIOB
(CTOKM rajlbBaHUYECKOTO y4acTKa JETO0)

B PE3YyJIbTATC BBINIOJTHECHUSA HpaKTH‘ICCKOﬁ pa6OTI)I CTYACHT UCIIOJB3YET 3HaAHUA JJId OLICHKN
TCXHOJIOTUYCCKUX XaPAKTECPUCTHUK IMPOIECCA OYUCTKH.

22 (Pacder 3JIeKTpOAHATU3HOTO anmpapara
B pe3ynpraTe BRINOTHEHUS MPAKTHYECKON paOOTHI CTyIEHT BEIpa0daThIBaCT HaBBIK pacdeTa U mogbdopa
TUIIOpa3Mepa dKO3aUTHOTO O60pyZ[OBaHI/ISI

23 |CpaBHEHHUE OJJHOCTYTICHUATOW U TPEXCTYIIEHYATOMN aICOPOIH MPUMECEH CTOYHOM BOIBI
B PEIYJIbTATEC BBITIOJTHECHUA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT UCIIOJIB3YECT 3HAHUA IJId OLCHKH
TEXHOJIOTUYCCKUX XAPAKTEPUCTHUK IMMPOIECCA OYUCTKH.

24  |OmpeneneHue Kiacca OMacHOCTH OTXOJIOB
B pe3synbrare BRINOIHEHUS MPAKTHYECKON pabOTHI CTyIEHT BhIpabaThIBaeT HABBIK OMpEeICHHS Kacca
OINIaCHOCTH OTXOJOB I10 THUIIOBBIM MCTOAHUKAM.

4.3. CamocrosiTenbHas padoTa 00ydarOIMuXCs.
No
Bun camocrosTensHo# paboTh
n/m
1 |IloaroroBka K JJaGOpaTOPHBIM paboTaM.

2 |[ToaroroBka K MPaKTUICCKUM 3aHSATHSIM.

3 |M3yueHue TOTOTHUTEILHOW TUTEPATYPHI.

4 | BeInosiHEHHE KypCOBOTO MPOEKTA.

5 [ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUH.

6 | [ToaroroBka K TeKyIieMy KOHTPOJITIO.

4.4. [TpumepHbI TIEpEeYEHb TEM KyPCOBBIX MPOEKTOB
BrimotHeHHE KypCcOBOTO TIPOEKTa "DKOJIOTHS KOTEIbHOK" CIOCOOCTBYET:




- 3aKpEIUICHUIO 3HaHMW 00 YycCloBHAX oOOpa3oBaHMs, U HaIlpPaBICHUAX
BPEOHOrO BO3JCHCTBHS Ha OKPYXAIOLIYI Cpeay 3arps3HsOlUX BELIECTB,
00pa3yIoLUXCs IPH CKUTAHUU TOIJIMBA B KOTEIIBHBIX,

- 3aKpEIUICHUIO 3HAHMUI O IpouLeccax U 000pYyI0BAHUH IS X yJIaBIMBaHUS
u/un 00€3BpeIKUBAHNS,

- Pa3BUTHIO YMEHHUS UCTIONIb30BaTh 3TU 3HAHUSI IIPU pa3pabOTKe FIKO3AIUTHON
IPOEKTHOM JOKYMEHTAIUH;

- Pa3BUTHUIO HABBIKOB PaCYETHOI'O OIpeesieHUs! BBIOPOcoB U cOpocoB 3B;

- IpUOOPETEHUIO HABBIKOB pacyeTa 1 Mo 100pa SK03aUTHOTO 000pyI0BaHUS
JUTSI COCTaBIICHUS 00513aTEILHOTO TIPOSKTHOTO TOMa « DKOJIOTHS 00BEKTay.

[ToaroToBiieHo 29 BapuaHTOB 3aJaHW Ha KypCOBOE IMPOCKTUPOBAHHE IIO
TeMe «OIKOJOTHS KOTCIbHOW». BapWaHTBI pa3IMyaloTCs TUIIOM H COCTaBOM
OCHOBHOT'O 00OpPYJIOBaHHS, BHJOM M MapKOW TOIUIMBA, 3HAYCHHWEM pPaCUCTHBIX
MoKazaTeser BOIbl UICTOUYHMKA. 11 BapuaHTOB

3aaHuil (BIOOPOYHO U3 29)

BapuanTt Ne 1

B ximmarnueckoi 30H€ . MoOCKBa MpEANoOJaraercs CTPOUTEIBCTBO
MIPOU3BOICTBEHHO- OTOMHTEILHON KOTenbHOU ¢ nk = 4 koTinamu KE-2,5-14 na
TBEPAOM TOILJIUBE.

[Tmomane 3epkana ropenus F3r = 2,74 M2 , 00beM TONOYHOU Kamepsl VT =
10,47 m3.

Tommuso: orenkuii XK Cocrap Ha pabouyro Maccy B %
W -6

A-238

S-28

C-585

H-3,6

N-12

0-41

Qu, M]x/kr - 23,36

Crnoco0 cxxuranus cinoeBoi, [IM3 ¢ HenmoABMKHOM pereTkon

Bapuant Ne 2



B knuMatuueckoit 30He T. MocCKBa MpeANnojiaraeTcs CTPOUTEIbCTBO
MPOU3BOICTBEHHO- OTOMHTEILHON KOTenbHOU ¢ nK = 4 xommamu KE-2,5-14 nHa
TBEPJIOM TOILJIUBE.

[Tnomans 3epkana ropenus F3r = 2,74 M2 , o0beM TONOYHOU Kamepsl VT =
10,47 m3.

Tomnuso: [TogmockoBHsit b2, CoctaB Ha pabouyto maccy B %
W - 32

A-2572

S-2,7

C-28,7

H-2.2

N-0,6

O-8,6

Qu, MJIx/kr - 20,5

Crnioco6 cxxuranus cioeBoi, [IM3 ¢ HenmoABMKHOM pereTKkon

Bapuant Ne 5

B knumartmueckoir 30He T. Onmecca mOpeAnonara€rcs CTPOUTEIBCTBO
MPOU3BOJICTBEHHO- OTOMUTEIbHOW KOTeNbHOM ¢ nk = 3 kornamu KE-4-14 na
TBEPAOM TOILJIUBE.

[Tmomane 3epkana ropenus F3r = 3,27 M2 , 00beM TONMOYHOU Kamepbl VT =
12,03 m3.

Tommuso: Jlonenkuii /[, oteB, CoctaB Ha pabouyro maccy B %
W -14,0

A-258

S-39

C-4438

H-34

N-1,0

0-71

Qu, MJx/xr - 17,8

Crnioco6 cxuranus cinoeBoi, [IM3 ¢ pemeTkoi 00paTHOro xoaa



Bapuant Ne 6

B xnumatuudeckoit 30oHe T. CMOJEHCK MPEANOJaraeTcsi CTPOUTEIbCTBO

IIPOU3BOJICTBEHHO- OTOIUTENIbHONW KOTelbHOM ¢ nk = 5 koTiamu KE-4-14 nHa
TBEPAOM TOILJIUBE.

[Tmomane 3epkana ropenus F3r = 3,27 M2 , 00beM TONMOYHOU Kamepbl VT =
12,03 m3.

TommuBo: onenxkuii I', orceB CoctaB Ha pabouyro maccy B %
wW-11,0

A -26,7

S-31

C-49,2

H-34

N-1,0

O-56

Qu, MDx/kr - 19,8

Crnoco06 cxxuranus cinoeBoi, [IM3 ¢ HenmoABMKHOM permeTKon

Bapuant Ne 9

B wimmarnueckor 30He . MoCKBa MpeaAnosiaraercs CTPOUTEIBCTBO
IIPOM3BOJICTBEHHO- OTOIUTEIIBHOM KOTeNbHOM ¢ nk = 4 kotiaamu KE-6,5-14 nHa
TBEPJIOM TOIUIUBE.

[Tnomans 3epkana ropenus F3r = 6,31 M2 , o0beM TonovHoU kamepsl VT =
14,77 m3.

Tormnuso: [TogmockoBHbI b2, OMCIII, CoctaB Ha pabouyto maccy B %
W -31

A-29

S-21

C-26,0

H-2.2

N-04

0-93

Qu, MTx/kr - 9,3

Crnioco6 cxuranus cioeBoi, [IM3 ¢ perieTkoi 00paTHOro xoja



BapuanTt Ne 15

B ximmaruueckoil 30He T. MocCKBa MpeanoynaraerTcs CTPOUTEITHCTBO
MIPOU3BOJCTBEHHO- OTOMUTENBHONU KOTenbHOU ¢ nk = 4 xoTinamu KE-10-14 nHa
TBEPJIOM TOILJIUBE.

[Tnomans 3epkana ropenus F3r = 6,39 M2 , 00beM TOMOYHOU KaMepbl VT =
22,6 M3.

Tomnuso: [TogmockoBHbIM b2, OMCII CoctaB Ha pabouyto maccy B %
W - 32

A-2572

S-2,7

C-28,7

H-2.2

N-0,6

O0-8,6

Qu, MJx/kr - 10,4

Crnioco06 cxxuranus cioeBort , [IM3 ¢ pemierkoii 00paTHOTO X012

BapuanT Ne 20

B knumarnueckoit 30He 1. Open mOpeamnosiaraerca CTPOUTEIbCTBO
IIPOM3BOJICTBEHHO- OTOMUTEILHON KOTeIbHOM ¢ nk = 3 koTinamu JIKBP-20-13 na
TBEPJIOM TOILIUBE.

[Tmomane 3epkana ropenus F3r = 12,9 M2 , o0beM TonouHol kamepsl VT =
43 m3.

TomnuBo: Topd Pppesepusiii CoctaB Ha padouyto Maccy B %
W -50

A-63

S-01

C-24,7

H-26

N-1,1

0-1572



Qu, MJx/kr - 8,12

Crnioco6 cxxuranus cnoeBoi , Tonka lllepminesa

BapuanTt Ne 23

B xnumatudeckodt 30He T. CMOJEHCK MPEANOJaraeTcs CTPOUTEIbCTBO

MIPOU3BOICTBEHHO- OTONMUTENBHOM KOTENBbHON ¢ nk = 4 koTinamu E-25-14I'M nHa
KUIKOM TOILIMBE.

M3.

[Tmomaas 3epkajna ropeHus Far =--- M2 , 00beM ToroyHou kamepsl VT = 29,0

TomnuBo: Ma3yT ManocepHucthbiit 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, M/Ix/kr -40,28

Crnoco0 cxxuranust kKamepHslil , ropenka ['MII ¢ mapo-mex. popcyHKOi.

Bapuant Ne 26

B kmumatnueckor 30H€ T. MOCKBa MPEIOAracTcsi CTPOUTEIBCTBO

MPOU3BOJICTBEHHO- OTOMUTENBHON KOTeIbHOM ¢ nk = 4 koTinamu [{E-4-14I'M na
YKUJIKOM TOILIHBE.

M3.

[Tnomans 3epkana ropenust Far = --- M2 , 00beM TOnoyHou kamepsl VT = 8,01

TomnuBo: ManocepHucThiit MazyT CocTtaB Ha pabouyro 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

Crnoco6 cxxuranusi kKamepHslil , ropenka ['M ¢ mapo-mex. GpopcyHKOi.

BapuanTt Ne 28

B ximmaruueckoi 30He€ . MoOCKBa IIpEaINoJaraercsi CTPOUTEIHLCTBO
IIPOM3BOJICTBEHHO- OTOIMTEIBHOM KOTelbHOM ¢ nk = 3 koTiamu E-1-9-2M nHa
KUJIKOM TOILIHUBE.

[Tnomans 3epkasia roperust F3r = --- M2 , 00beM TONOYHOM Kamepbl VT = 2,2
M3.

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

A-0,05

S-0.3

C-84,65

H-11,7

N-0

0-03

Qu, MJIx/kr - 40,28

Crnoco0 cxxuranusi KaMmepHslil , ropenka AP-90 ¢ poranroHHol (GOpCyHKOM.

Bapuant Ne 29

B ximmmarnyeckord 30HE T. YpaJdbCK MPEANONAaracrcsi CTPOUTEIbCTBO
MIPOU3BOJICTBEHHO- OTONMUTEIHHOUN KoTelbHOU ¢ nK = 4 kotinamu [IKH-3M (1 1/4)
Ha KUJKOM TOILIUBE.

[Tmomane 3epkaiia roperus F3r = --- M2 , 00beM TormouHoM Kamepbl VT = 1,6
M3.

TomnuBo: Ma3yT manocepHucThii 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

Crioco6 cxxuranust KamepHslil , ropenka AP-90 ¢ portarronHoit GpopcyHKoi.

5. Ilepedenr wu3maHuii, KOTOpBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).
Ne
/11
1 Beromkun A.I'., Tapanuesa K.P https://znanium.ru/catalog/document?id=446797
TexHonorus 3amuThl OKPY KA

bubmmorpadudeckoe onvcanue Mecto nocrymna

cpensl (TEOPETHUECKHUE OCHOBBI).
VYuebHoe nmocodue. M3narenscrBo: HUIL]
NH®PA-M, 2024. — 362 c. ISBN: 978-5-
16-009259-1

2 Beromikun, A. I'. UmxeHepHas 3amura https://znanium.ru/catalog/document?id=346705
OKpY KaroIIeH cpeibl OT BPEIHbIX (mata obpamenus 03.06.2025)

BbIOpPOCOB : yuebHoe nocodue /

Uz natensctBo: U pa-Unxenepus,
2019. — 460 c. — ISBN 978-5-9729-
0347-4.

3 Beromkun, A. I'. OCHOBBI HHKEHEPHOI https://znanium.ru/read?1id=346705 (nara

3AIIUTHI OKPY>KAIOIIEH cpefbl : yaebHoe | oOpamenms 03.06.2025)
nocobue / A. I'. BeTomkun. — 2-¢ u3I.
— Bonorga : Undpa-Unxenepus, 2019.
— 460 c. — ISBN 978-5-9729-0347-4.
4 Beromkun, A. I'. Texuuka u rexaonorus | https://znanium.ru/catalog/document?id=326341
00OpalIeHus ¢ OTXOAaMu (mara obpamenns 03.06.2025)
KU3HEJIEATEIILHOCTH : y4eOHOe TOCcCoOHe :
B 2 yactsax / A. I'. Beromkun. — Bosmorga
: Undpa-Unxenepus, [6. r.]. — Yacrs 1 :




CucreMHoe oOpaInieHue ¢ 0OTX0JaMu —
2019. — 440 c. — ISBN 978-5-9729-
0233-0.

6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-
TexHu4yeckou ononmmorexu MUNT.

http://elibrary.ru/ - HayuHO-37€KTpOHHAS ONOIHOTEKA.

ITonckoBas cucTteMa Yandex.

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOJAHO  PaCIPOCTPAHSIEMOTO
MPOTpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTrO /I OCBOCHHUS AUCITUTLIIUHBI (MOIYJIs).

[Ipu npoBeneHny y4eOHbIX 3aHATUH 10 TuctuIuiuHe «ICTOUYHuKH 3arps3He-
HUSL M TEXHUYECKHE CPEJICTBA 3alllUThl OKPYKAIOUIEH CpebDy HCHOIB3YIOTCS
BO3MOXHOCTH MporpaMmMmHoro nakera Microsoft Office.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

OcHOBHasi JIGKIIMOHHAsI ayauTOpus 00OpyJ0OBaHA MYJIbTUMEIUITHBIM
KOMITJIEKCOM.

JlabopaTopHbie pabOTHI MPOXOAST B aAyAUTOPHH, KOTOpas CHaOXeHa
o0opyoBaHueM U puOOpamMu yueOHOr0 Ha3HAUCHMUS:

- nabopaTtopHasi MeOellb

- 1abopaTopHOE 000pyAOBaHUE

- mabopaTopHbie TPHUOOPHI

- KOMIIBIOTEPHOE U MYJIbTUMEANITHOE 000PYI0BaHUE

- TabOpaTOPHOE CTEKIIO U KEPAMHUKA B ACCOPTUMEHTE

- HarJIsiAHBIC TTIOCOOUS U PaCXOHBIC MaTepUAIIbI

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

KypcoBoii nipoekT B 6 cemecTpe.
3auer B 6, 7 ceMecTpax.

10. OueHouHble MaTEpHUAIIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTeb Kadeapsl
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HNHCcTUTYyTa TPaHCHOPTHOM TEXHUKHU U

CHUCTEM YTIPaBJICHUS JILA. BopoHoBa
CornacoBaHo:
3aBenyrommii kadeapoi TT A.B. IMUTpEeHKO

[Ipencenarens yueOHO-METOUUECKOM
KOMUCCUH H.A. AunpusiHoBa



