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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 - Cpnoco0eH NOHMMaTh MPUHUUIBI PabOThl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTMM W HCIONb30BaTh MX U1 pEIIEHUs 3ajad
po(heCCUOHATILHON JAESITENIbHOCTH;

IMK-2 - CrnocoOHOCTh TPOBOJUTH PACUETHI MO THUMOBBIM METOIUKAM U
IPOEKTUPOBATH OTIEIbHBIE JETAIM M Y3Jbl C HCIOJIb30BAHMEM CTaHIAPTHBIX
CPEICTB AaBTOMATU3ALMM IPOECKTUPOBAHMS B COOTBETCTBUM C TEXHUYECKHUM
3a/laHHEM;

IIK-3 - T'oToBHOCTH y4yacTBOBaTh B pa3padOTKE MPOEKTHOW W pabodyeit
TEXHUYECKOM  JOKYMEHTalMd, O(QOPMIIECHUU  3aKOHYEHHBIX  MPOEKTHO-
KOHCTPYKTOPCKMX pPabOT B COOTBETCTBHM CO CTaHAapTaMH, TEXHUYECKUMU
YCJIIOBUSIMH M IPYTUMU HOPMATHUBHBIMH JIOKYMEHTAMU;

ITK-6 - 'oToBHOCTH yuacTBOBaTh B cOOpe ,00paboTKe, aHaM3e U 0000IIIeHUN
pE3yJIbTaTOB 3KCIEPUMEHTOB W HCCIEJOBAHUM 3JIEMEHTOB OOOpYyIOBaHUS U
00BEKTOB ACSATEIBHOCTH, PUMEHSISI CTATUCTUYECKUNA aHAIN3 SKCIIEPUMEHTAIbHbBIX
JTAHHBIX U B COOTBETCTBHUH C METOJaMu 000011IeHNs U 00paboTKu nH(POpMaIIIH.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:
- ycioBus OOpa30oBaHWs  3arpsi3HSAIONIMX  BEMIECTB B TEIJIOBBIX
SHEPrOoyCTaHOBKAX;



- CITOCOOBI BBIPAKEHUS KOHIICHTPAIMIA 3arpsI3HSIONINX BEIIECTB;

- METO/IBI OTIPEIEIICHUS KOHIIEHTPAINi, BEIOPOCOB U COPOCOB 3arps3HSIONTIX
BEIIECTB;

- OCHOBBI HOPMHUPOBAHUS B 00JIACTH OXPaHBI OKPY>KAIOIICH CPEbL;

- OCHOBHBIC BUJIBI ¥ TPUHIIMITHATHLHBIC OCHOBBI TEXHOJIOTHI 00€3BpeKUBAHUS
Y YJIaBIMBAHUS 3arPS3HSIONINX BEIIECTB;

- BUOBI W OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH HKO3AIIUTHOTO
000py1I0BaHUS;

- 33/1a4U ¥ METOJIOJIOTHUIO MTPOBEICHHUSI PACUETOB MPOTOYHOTO IKOZALUTUTHOTO
000pyIOBaHUSI.

Ymersb:

- UCIIOJB30BaThb OTHU 3HAHUA [UIA DKCIEPUMEHTAIBHOIO OIPEACICHUS
KOHIIeHTpanui 3B 1o 3a1aHHON METOJINKE;

- UCIIOJB30BaTh OTHU 3HAHUA [UIA DKCIEPUMEHTAIBHOIO OIPEACICHUSA
TEXHOJIOTMUECKUX XapaKTEPUCTUK MPOLIECCOB 00E3BPEKUBAHMS U OUUCTKU OT 3B;

- UCIOJIb30BaTh 3TH 3HAHUS MpPHU pa3pabOTKe HKO3AIIUTHOW MPOEKTHOW H
pabouell JOKYMEHTAIHH;

- o(opMIIATH 3aKOHYEHHBIE NPOEKTHO-KOHCTPYKTOPCKUE pabOThl B
COOTBETCTBUM CO CTaHJapTaMy, TEXHUYECKHUMHU YCIOBUAMU U JPYTUMHU
HOPMaTUBHBIMU IOKYMEHTaMU.

Baaners:

- HaBbIKAMHU pacyeTa KOJIMYECTBa BBIOPOCOB M COPOCOB 3arps3HSIOMIMX
BELIECTB 10 TUIOBBIM METOJANKAM;

- HaBBIKAMU PACUETHOM OLIEHKU KOHIEHTPALMH 3arps3iOIUX BEIECTB;

- HaBbIKaMU 00paOOTKH JaHHBIX TMCIIEPCHOTO aHAJIM3a a3PO30JIbHBIX

YaCTHUI C NPUMEHEHHEM CTATHCTHYECKUX METO/OB;

- HaBbIKAMHM pAaCUYETHOW OLIEHKM THUIIOpa3Mepa OTIEIbHBIX BHUJOB
HKO3aLIUTHOTO 00OPYI0BAaHUS B COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM.

3. O0beM TUCUMIUIMHBI (MOYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOJTYIIS).

OO0mast TPyIOEMKOCTh AMCIMIUIMHBI (MOIyJisA) cocTaBisieT 7 3.e. (252
aKaJeMUYeCKUX yaca(oB).

3.2. O6bem paucuMmuidHbL (Moayisi) B (opMe KOHTAKTHOW paboThI
oOydaromuxcss €  MeJIarorH4eckuMu  paboTHUKaMu M (WIM)  JIMLAMH,



IPUBJIEKAEMBIMH K pean3alnun 00pa3oBaTeIbHON MporpaMmbl Ha UHBIX YCIOBHSX,
U MIPOBEICHUH YUEOHBIX 3aHATUH:

KonugectBo uacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne6 | Ne7

KonrtaktHas paboTa mpu npoBeieHIH yUeOHBIX 3aHATHH (BCETO): 144 64 80
B ToMm uncne:

3aHATHUS JICKIHOHHOTO THIIA 64 32 32

3aHATHS CEMHHAPCKOTO THIIA 80 32 48

3.3. O6veM mucHUIIMHBL (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarommMXCcs C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, TIPUBIIEKAEMbIMH K peaTn3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, IPU HNPOBEACHUU
IPOMEXKYTOUHOM arTecTanuu coctaBisger 108 akanemMuyeckux yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEM NUCIUIUIMHBI (MOYs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHON padOThl 00yYaroIuxcs, a Takxxe B popme
KOHTAKTHOM pabOThl 00YUYaIOIIUXCS C MEJAarornyeCKuMU pabOTHUKaMU U (WJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, IPH IPOBEACHUH IIPOMEXYTOYHOM aTTECTALIUN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHSA TEKIIMOHHOTO THUIIA.

/ Temaruka JEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Ilepssiit cemectp. Pasaen 1. Uctounuku 3arpsi3sHeHunil. IcTOUHUKY U 3arps3HSIONINE
BeulecTsa (3B) npeanpustuii mo 706pYe MUHEPAIBHOIO CHIPhS, METAJULYPruH,

MAalInHOCTPOCHUS.

Kpatkoe conepxanue:

- XapaKTEepHUCTHKA TEXHOJIOTHH U 000pyIOBaHMUS;

- cocTaB BHIOPOCOB, COPOCOB, OTXOIOB;

- a0COIIOTHOE W/HMITN YIENbHOE KOJTUYECTBO 3arPs3HSIONINX BEIIECTB.

2 Hcrouynuku u 3arpA3HAOIINC BEIICCTBA HpCI[HpI/IHTI/Iﬁ XUMHUYECKON B HC(I)TCXI/IMI/HICCKOI\/'I

MMPOMBIINIJICHHOCTH, CEJIbCKOT'O XO3sHCcTBA U TpaHCIIopTa.
Kpatkoe coneprxkanue:

- XapaKTEePUCTHKA TEXHOJIOTUI 1 000pyJ0BaHNS;

- cOCTaB BBIOPOCOB, COPOCOB, OTXOJIOB;

- abCOJIIOTHOE W/WIIN YAEIbHOE KOJIMYECTBO 3arps3HSIONINX BELIECTB
3 3ar PASHCHUSA OT 00BEKTOB TCIIJIOOHCPTCTUKH.

Kpatkoe coneprkanue:




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- COCTaB BBI6pOCOB 1 OTXOHOB IIPHU C)KUT'aHUU TOIUINBA,

- yCiloBus 06pa30BaHI/I${, CBOMCTBaA U HanpaBJICHUA BPECAHOI'O BO3JICHCTBUS Ha OC,
- MUKPOIIPUMECHU B JBIMOBBIX T'a3aX U TBEPAbIX NPOAYKTaX CrOpaHUs TOIUIMBA,

- BI)I6pOCI)I Ipy XpaHCHUHU TOIJIMBA U MNBIJICHUE 30JI00TBAJIOB;

- TCXHUYCCKNEC HOPMATUBBI BLIGpOCOB KOTJIOB,

- TEXHOJOTUYECKHE CIIOCOOBI CHHKEHHMSI BLIGpOCOB KOTJIOB.

Paznmen 2. 3amura atMmocdephl.
OO01Me TOHATHS.

Kpatkoe coneprkanue:

- KJTaccu()UKanus BEIOPOCOB;

- MaccoBas 1 00beMHast KOHILeHTpauun 3B;
- HOPMHPOBAHHE MpUMecel aTMochepsl;

- IpeAebHO AomycTuMbIi BeIOpoc (I1/1B);
- pacceuBaHue BRIOPOCOB B aTMOCdepe.

CBoiicTBa " XAPAKTCPUCTUKH a3POAUCIICPCHBIX CUCTCM.

Kpatkoe coneprxanue:

- crtocoObI 00pa30BaHUs U BUABI a9pOB3Beceid;

- TBEepIbIe OTXOIBI H BEIOPOCHI KOTJIOB;

- pa3Mep YacTHIl IBUTH, XapaKTEPUCTUKHU TUCTIEPCHOCTH;

- (bpakumst, MaccoBasi [oys (PPaKIHH, TOJTHBIA IIPOXOJI;

- 3aKOHBI pacIpeeNIeHUs MacChl MbUTH 110 pa3MepaM YacTHIL;

- (hu3uKO-XMMHYECKUE CBOWCTBA YacTHll (IJIOTHOCTB, CIINIIAEMOCTh, CMAaYHBAEMOCTb,
3JIEKTPO3aAPSIKEHHOCTb, YICIBHOE AIEKTPOCONPOTUBIICHHUE CIIOS IIBIIIH).

VYnasnuBanue adpPO30JIbHBIX YaCTHII.

Kpatkoe coneprxanue:

- KITaccu(hUKaNUs TTBUICYJIOBUTEINECH;

- 00IIMe TEXHUYECKUE XapaKTEPUCTHKH MTBIICYIOBUTEIICH;
- (U3HYECKIEe OCHOBHI IPOLIECCOB OOCCIIEUTUBAHHMS.

CYXI/IC MCXAaHUYCCKUC NTBIJICYJIOBUTCIIN.
KpaTKOC COACpIKAaHUE!

- T'PaBUTALIMOHHBIC NBIJICOCATUTECIIN

- CKOPOCTb CCAMMCHTAIUH,

- MEHUMAaJIbHBIN Ppa3MeEp yJIaBJIMBACMbIX YaCTHULL;
- (bpaK].[I/IOHHaFI CTCIICHb OYUCTKHU,

- TCXHOJIOTHUYICCKHUEC MapaMeTpPhI.

I/IHepHI/IOHHBIG MbUICYJIOBHUTECIIN.

Kpatkoe conepxanue:

- JKaJIFO3UMHBIN NBUIEKOHLIEHTPATOp. ['pymna xano3u-1HKIOH;

- MacCcOBbIe OaJlaHCHI BTN U CTETIEHb OYUCTKU. TEXHOJOTHYECKUE ITapaMeTphl;
- CTEp>KHEBbIE IIbIJICYJIOBUTEIIH;

- IMKJIOHBI OJUHOYHBIE, TPYIIIIOBEIE U OaTapeiHbIe;

- BEIOOD THIIA M pacyeT IUKIOHOB;

- BUXPEBBIE NIbLICYJIOBUTEIIN, ABIMOCOC-IIBIICYI0BUTED;

- CpaBHEHUE, JOCTOMHCTBA U HEJJOCTATKH UHEPIIMOHHBIX MbLICYJIOBUTEIEH.

OUIBTPBL.

Kpatkoe coneprkanue:

- KJIaccu(UKanus ¥ pacyeTHbIE TEXHOJIOTHYECKUE TapaMeTPhl, (GMIBTPOIIEMEHTHI;
- IEUCTBYIOIINE MEXaHU3MBbI 00ECTIbUINBAHHS,

- OCHOBBHI pacyeTa (UIBTPOB,;

- 0COOCHHOCTH YJIaBIMBAHUSA TYMaHOB. TyMaHOYJIOBUTEIH.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

10

MOoKpbI€ NBIICYJIOBUTEIH.

Kpatkoe coneprxanue:

- CIIOCOOKI OpraHn3anu KOHTaKTa q)a:s;

- OCHOBHBIC THUIIbI allliapaToB, JOCTOMHCTBA U HEAOCTATKH,
- pacucT ra3sonpomMbIBaTECIIA BeHTypI/I.

11

DAeKTPOPHUIBTPHI.

Kpatkoe coneprkanue:

- (U3HYECKIe OCHOBHI 3JICKTPOPHUIBTPAIIHH;

- CTETICHb OYHMCTKH B 3JIEKTPODHIBTPAX;

- TUIIBI 3NIEKTPO(QIIIBTPOB U MOBBILICHHE CTEIICHN OYUCTKY;
- IEPCIEKTUBHBIE METO/IbI 1 MEXaHU3MbI 00CCIIBUTBAHUSL.

12

COp6HI/IOHHBIe MCTOJbI OUUCTKH OT IIapO-ra3o0BbIX BBI6pOCOB.

Kpatkoe coneprxanue:

- (M3UKO-XUMHUECKUE OCHOBBI COPOIIMOHHBIX MPOIECCOB: a0COPOIIHs, aacopOIHst, HOHHBINA OOMEH;
- TUIIBI 20CcOpOEpOB U CIIOCOOBI OpraHM3alui KOHTAKTa, OCHOBHI pacuera abcopOepos;

- aZIcOpOEHTBHI, NX CBOWCTBA M TEXHOJIOTHYECKNE XapaKTEPUCTHKH, CIIOCOOBI pereHepaluy;

- KOHCTPYKINH aacopOepoB, OCHOBBI pacyeTa;

- IPAMEPHI MPUMEHEHHS COPOIIMOHHBIX TEXHOIOTHH 0uncTKH 0T SO2;

- IPUMEHEHNE HOHUTOB JUISl OYHUCTKH XOJIOJHBIX Ta30BBIX BEIOPOCOB.

13

TepMI/ILIeCKI/Ie MCTOABI OYUCTKH I'a30BbIX BLI6pOCOB.

Kpatkoe conepxaHnue:

- BBICOKOTEMIIEPAaTypHOE CXKUTAHHE OPTaHUYECKUX 3arpsA3HEHUH, TEpPMOOKUCICHHE C TIOA0TPEBOM;
- 030HHBIE TEXHOJIOTHH;

- KaTaJINTUYECKOE BOCCTAHOBIICHNE W OKUCIICHHE;

- BAZIBI KaTaJIM3aTOPOB U X CBOWCTBA;

- KaTaJIITUYECKOEe M HEKATAJIMTHIECKOE BOCCTAHOBJICHHE OKCH/IOB a30Ta aMMHUAKOM;

- 00e3BpeXMBaHNE OTXOAAIINX I'a30B JIBUraTeieil BHyTPEHHETO CrOPaHHs.

14

Bropoii cemectp. Paznen 3. 3ammuta ruapocdepsl. OOIIme cBeeHUS O BOJOOTBEICHUH.
Kpatkoe conepxanue:

- CHCTEMbI BOOCHA0KEHHUS M BOJOOTBEICHUS NIPEIIPUATHIH;

- 0COOEHHOCTH JKENNEe3HOIOPOKHBIX MTPEAIPUATHH Kak MOTpeOuTene BOIbI;

- KIaccuduKaIys, CoCTaB U CBOMCTBA CTOYHBIX BO/I;

- IpaBUJIa BBIMYCKA CTOYHBIX BOJ MPEANPUATHH B TOPOACKYI0 KaHAIM3ALMIO U BOJOEMBI.

15

[IpenenwHbIii qomycTHMBIN cOpoc 3B.

Kparkoe conepxanue:

- HOPMHUPOBAHHE Ka4eCTBA BOJIbI BOJOEMOB;

- mpeaensHo pomyctumblii copoc (ITJC) u onpenenenue pacxoia CTOYHBIX BO;
- pa3baBiieHHE CTOYHBIX BOJ U ONPE/INICHHE HEOOXOANMO# CTEIIEHH OUHCTKH.

16

Y,Z[aJ'IGHI/IC K13 BOJbI MCXaHHYCCKHX HpHMeCGﬁ.

Kpatkoe coneprkanue:

- oTCcTanBaHue, QUIbTpanus, HEHTPOOSIKHOE pa3/ielicHHE;

- HE()TEJIOBYIIIKH, TOHKOCIIOEBbIE OTCTOMHUKH, OCBETIINTENH, MEXaHUUECKHE (PHIBTPBI, OCHOBBI pacyeTa;
- THAPOLMKIIOHBI HAITOPHBIE U Oe3HAIIOPHBIE, KOHCTPYKIIMS M OCHOBBI pacueTa.

17

MeToibl, YCKOPSIOIIME BBIACICHUE TUCTIEPCHBIX YaCTHII.
Kpatkoe coneprkanue:

- KOAJIECLICHTHAs CeTaparys;

- (hoTarys u anexTpodIoTAINS;

- IEHHAs CeTapanysl.

18

XuMuyeckue METOAbI OYUCTKH.
Kparkoe conepxanue:
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- HeWTpanu3anys MEeJOYHbIX 1 KUCIBIX COPOCOB;

- PEarcHTHOE OCAXICHUE TSAKEIBIX METAIUIOB;

- BOCCTAHOBJICHHE U OKUCJICHUC PACTBOPCHHBIX 3arps3HeHUH. XIIOPUPOBAHKE M 030HUPOBAHUE CTOYHBIX
BOJ;

- pacueT moTPeOHOCTH PEarcHTOB.

19

DU3NKO-XUMHYECKHE METOJAbI OYHMCTKU.

Kpatkoe coneprxanue:

- METOZBI PA3PYLICHUS] YCTONUMBBIX CYCIIEH3UN U SMYJIbCUI;
- KOAryJsinusl, SJIeKTPOKOAT YIS

- iokyAIms.

20

MeTOI[BI YAAJIICHUA paCTBOPCHHBIX OPTraHUYCCKUX U HEOPTaHNMYCCKUX BEIICCTB.

Kpatkoe coneprxanue:

- NOHHBII 00MEH, COpOIHsL, SKCTPAKIIHS;

- MEMOpaHHBIC TEXHOJOTHH: DJICKTPOAUAIN3, 00pPATHBIN 0CMOC. MeXaHU3MBbI Pa3/ICiICHus, alapaTypHOe
odopmIIeHHE, OCHOBBI pacdeTa, 0COOCHHOCTH YKCILTyaTalluH.

21

TepMI/I‘IGCKI/IC METOAbI OYUCTKHU.

Kpatkoe conepxanue:

- TEPMOOKHCIIUTEIbHOE 00E3BPEKMBAHIE CTOUHBIX BOJ;

- KOHIICHTPUPOBAHHUE U BBIJCJICHHUE 3arPA3HEHUN ITyTeM MCIIapEHUs, BBIMTAPUBAHUS, KPUCTAJUTU3AIIUH.

22

buoxumuyeckas 0O4NCTKa CTOYHBIX BOJ.

Kpatkoe conepxanue:

- aKTUBHBIN W,

- a9poOHBIe U aHA3POOHBIC TIPOLIECCHI;

- HeOOXOAMMBIC YCIIOBHUS 1 OCHOBHBIC XapaKTEPUCTHKH OMOXHUMHUIECKOH OUHUCTKH.

23

broo4KCTKa B NCKYCCTBEHHBIX COOPYKECHHUSIX.

Kpatkoe copepixanue:

- a9POTEHKU U OMOUIBTPBI;

- GHOTIPYAbI, TIOJISl OPOLICHUS U (PUIIBTPALUH;

- 00paboTKa 0Ca/IKOB CTOYHBIX BOJI: YIUIOTHEHUE U 00€3BOKMBAHHE, YTHIM3ALHS U JIMKBH ALK,

24

Paznen 4. 3ammra nurocdepsl.

Kpatkoe conepkanue:

- KJ'IaCCI/I(l)I/IKaI_II/IH OTXOJ0B,

- HOpMHUPOBAHUEC Ka4CCTBA IMMOYB;

- HOpMHUPOBAHUEC COACPIKAHNS BPECAHBIX BEIICCTB B IIOYBE;
- KJIaCChI OITAaCHOCTH OTXOOOB.

25

YTI/IJ'II/ISaI_II/IH n Hepepa60TKa OTXOO0B.

Kpatkoe coneprxanue:

- IIEpBUYHASI U BTOPUYHAs YTUIM3ALMs OTX0H0B. [IprMephl NepBUYHON yTUNIM3ALUY.

- BTOpUYHas nepepaboTka oTx010B. Mexanudyeckas 00paboTka.

- oOoraieH’e 0TX0/10B: TPaBUTAIMOHHBIH, 3JI€KTPOMArHUTHBIN, (DIOTAMOHHBIIT METOIBI.

26

Du3nKo-XNMHYECKOE METOAbI BBIACJICHNS KOMIIOHCHTOB OTXO10B.
KpaTKOC COACpIKaHUE:

- METOAbI CYIIKH OTXOZ0B;

- BUABI CYIIIUJIOK.

27

O6C3Bpe)KI/IBaHI/IC U JUKBUAAIUA OTXOOAO0B.

Kpatkoe coneprkanue:

- C)KUT'aHHUC OTXOO0B. Crioco0BI CKUTaHUS U BUBI YCTAHOBOK;

- IIPOJIU3 OTXO/IOB;

- ¢00p, CKIIaJUPOBaHNE U 3aXOPOHEHUE OTXO/I0B Ha CBAJIKAX M MOJIHUIOHAX.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

28

OuucTka 3arps3HEHHBIX TPYHTOB.

Kpatkoe coneprxanue:

- OLICHKA 3arps3HEHHOCTH [I0YB;

- TEXHHKa ¥ TEXHOJIOTHSI OYMCTKH MOYB O€3 BHIEMKH;
- TEXHOJIOTUH OUUCTKH C BBIEMKOI! rpyHTa.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

OHpGI[eJIeHI/Ie KOHICHTpALUK JUOKCHUAa CCPhI B BO3YXC
B pesynbrarte BRIMOTHEHUS Ta00paTOPHOI pabOTHI CTYICHT MPpHOOpeTaeT yMEeHHE OIpeAeIATh
KOHLeHTpauuu 3B.

Onpez[eneHI/Ie rokazartejieil coctaBa u pH HpO,HYBOQHOfI BOJBbI KOTJIOB
B pesynbraTe BHINONHEHHMS J1AOOPATOPHOIT pabOTHI CTYAEHT PUOOpETAET YMEHHE ONPENEIISTh
koHueHTpaiuu 3B u pH BobI.

Onpez[eneHI/Ie 3allbJICHHOCTH BO3yXa
B pe3ynbraTte BRINOTHEHUS Ta00paTOPHOI pabOTHI CTYICHT MPUOOpEeTEeHHE YMEHUS OIPEACTIATh
KOHLeHTpauuu 3B.

OmnpeneneHne TUCTICPCHOTO COCTaBa MBUTH
B pesynbTate BRINOTHEHHS 1a00paTOPHOH pabOTHI CTYIEHT NPHOOPETAET YMEHUE ONPENCIISTh
TEXHOJIOTHUECKHE XapaKTEPUCTUKU IPOLECCa OUUCTKU.

Onpez[eneHI/Ie MMapaMEeTpOB 3aKOHA paClIpCaACICHUA MACChI IIbLJIM 110 pasMEpaM YaCTHIL
B pe3synbrare BRINOTHEHHUS 1aOOPaTOPHOI pabOTHI CTYICHT UCTIONB3YET 3HAHUS U MOTydaeT
XapaKTEePUCTHUKH BN, HEOOXOIUMBIE JUTS Pa3pabOTKH SKO3aIUTHON TOKYMEHTALHN.

Omnpenenenne Kaxxymencs 1 HaCbITHOM MJIOTHOCTHU MbLIH, K03(hPUIIMEeHTa TOPO3HOCTH

CJIOs IIBIIIN
B pesynbrate BIOIHEHHS 1Ta00PATOPHOH pabOTHI CTYJEHT HCIIOJIB3YET 3HAHUS U MTOy4aeT
XapaKTEePUCTHKH MBI, HEOOXOIUMBbIE I Pa3paboTKH SKO3AIMUTHON TOKYMEHTALNH

Bocnonnenue MMPOMYIICHHBIX pa60T, OIIPOC 110 pe3yJibTaTaM BBITIOJIHCHHBIX pa60T
B pesyiibTate BbINOIHEHHS J1a00PATOPHOM pabOThl CTYJEHT pHoOpeTaeT yMeHne 0(hopMILITh
3aKOHYEHHBIE PAOOTHI.

Ornpenenenne nmoka3areseil cocTaBa CTOYHBIX BOJ: 00Ias MIEJI0YHOCTh/KUCIOTHOCTD,

pH, cBoGOIHEI XJTOp
B pesynbrate BINOTHEHHS TA0OPATOPHOH padOTHI CTYIEHT IPHOOPETEHNE YMEHHUS OIPEIEIIAT
KOHLIeHTpanuu 3B.

prC,Z[HeHI/IC COoCTaBa U B3aMMHas HeflTpaJ'IPBaLIPIH CTOYHBIX BOJ
B pesynbrarte BRIIOIHEHUS T1a00paTOPHOI pabOThI CTYSHT MPHOOpETaeT yMEHNE OIPEAETISATh
TEXHOJIOTMYECKHUE XapaKTEPUCTHKHU IPOLECCA OUUCTKH.

10

Omnpenenenye CBOMCTB U TEXHOJIOTHYECKUX XapaKTEPUCTUK (PHIIbTPOAHTpALIUTa
B pesynbTate BbIIOIHEHUS Ja0OPATOPHOH pabOTHI CTYIEHT IPUOOPETaeT YMEHHE ONpeeiTh
TEXHOJIOTHYECKHE XapaKTEPUCTHKH IPOIecca OUUCTKH.

11

OcgBetiieHre BO/IbI Ha (PUIIBTPE C IECUAHOM / aHTPALIUTOBOM 3arpy3Koit
B pesynprarte BRIIOTHEHHUS 1a60paTOPHOI paboTHI CTYIEHT PHOOpeTaeT YMEHHE OIIPEeIIsiTh
TEXHOJIOTUYECKUEC XAPAKTEPHUCTUKU MPOIECCA OUUCTKU.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

12

HeﬁTpaJII/I3aHH$I KHCJIBIX CTOYHBIX BOJ C OCAXKICHUCM TAXKCIIBIX MCTAJIJIOB
B pesyinbTate BINOIHEHHS 1a00paTOPHON pabOTHI CTYIEHT NPHOOPETaeT yMEHHUE ONPEACIIATh
TEXHOJIOTHUECKUE XapaKTePUCTHKH MPOLECCa OUUCTKU

13

OHpe,I[CJ'ICHI/IC OINTHUMAaJIbHOM J03bI KOAryJisiHTa. (DJ'IOKYJ'IHI_[I/IH 3an${3HCHI/Iﬁ BOJEBI
B pesyinbTate BINOIHEHHS 1a00paTOPHON pabOTHI CTYIEHT NPHOOPETaeT yMEHHUE OIPEACIIATh
TEXHOJIOTMYECKHE XapaKTEPUCTHKH IPOIEcCa OUUCTKH.

14

MeTtobl onipeiesieHrs COPOIMOHHON €MKOCTH HOHUTOB
B pesynbTate BeINOTHEHHS 1a00paTOPHOI pabOTHI CTYJEHT NPHOOPETAET YMEHHE OIPEACIATh
TEXHOJIOTHYECKHE XapaKTEPUCTHKH IPOIEcCa OUUCTKH.

15

BocrnonHeHune nporyImeHHbIx padoT, OMpoc MO Pe3yJIbTaTaM BBIMOTHEHHBIX paboT
B pesynbTaTe BbIIOIHEHUS 1a00PAaTOPHOU padOTHI CTYyJEHT IpHOOpeTaeT yMeHHe 0(popMIIATh
3aKOHYEHHBIE PAOOTHI.

[IpakTrueckue 3aHATHS

n/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEpIKaHUE

HepBLIﬁ CEMYCTP. OHpe,Z[eJIeHI/Ie obbeMa ABIMOBBIX I'a30B U HOTpe6J'IeHI/I$I TOIIJIMBa

B pe3ynbraTe paboThl Ha MPAKTUYECKOM 3aHITHU CTYACHT 3aKpeIUIIeT HaBbIK BBIIIOTHEHUS:

- TCXHUYCCKHUX PAaCcUC€TOB C)KUT'aHUS TOIINBA,

- ONpe/IeNICHNs] HOMUHAJIBHOTO PAacX0/ia TOILIMBA KOTJIOM U FOZ0BOTO MOTPEOJICHHUS TOIUINBA KOTEIBHOM.

Pacuer MmakcuMabHBIX Pa30BbIX U T'OJIOBBIX BEIOPOCOB 3B KOTEIHHOI Maioi MOIIIHOCTH
B pe3yibTaTre pa6OTBI Ha MPAKTUYCCKOM 3aHATUU CTYACHT BBIpa6aTI>IBaeT HaBBbIK pac4deTa BLI6pOCOBZ

- OKCHJa U AUOKCH A a30Ta,

- OKCHJa yriepoaa,

- CCPHUCTOT'O aHTuAprAA.

Pacuetr MakcuManbHBIX Pa30BbIX U T'OJOBBIX BBI6p0COB 3B koTensrHOM MaIon MOIIIHOCTHU
B pesynbrare paboThl Ha IPAKTHUECKOM 3aHATHH CTYICHT BBIpaOaTHIBACT HABBIK pacyeTa BEIOPOCOB:

- OeH3anupeHa;

- Ma3yTHO#H 3016l B TIepecyeTe Ha BaHAIHH.

Onpenenenrne MUHUMaIbHO HEOOXOUMON BBICOTHI IBIMOBOM TPYOBI

B pesynbrate paboThl Ha MPAKTHUECKOM 3aHSITHHU CTYAEHT BEIpabaThIBaeT HaBbIK pacdyera BEIOPOCOB:
- JIETy4eH 30J1bl;

- KOKCOBOT'O OCTaTKa.

Pacuer mapaMeTpOB 3aKOHA PACTIPCACIICHHUA MACChl YaCTHULl YHOCA TBCPAbIX IPOAYKTOB

CTOpaHuA TOIJIMBA 1O pa3MEpam.

B pe3synbrare BRINOIHEHHUS MPAKTHYECKON pabOTHI CTYIEHT 3aKpeIUIieT YMEHNE BBIYUCIIATH TapaMeTphl
3aKOHA PacIpeeNICHUs] MacChl YACTULl YHOCA TBEP/BIX IPOJYKTOB CTOPAaHUs TOILIUBA!

- MEJMaHHBIN pa3Mep YaCTHLL;

- CPEJHEKBAJAPaTUYHOE OTKIIOHEHHUE B 3aKOHE PACIPEACICHUS.

Ornpezenenne TUopasMepa 1 mo100p 30J0yJIOBUTENS (IIUKIOHBI TPYITIOBBIC WIN
OarapeiiHbie):

B pe3ynprare BRINOTHEHUS IPAKTHYECKON pabOTHI CTYIEHT BEIpa0aThIBAET HABHIK:

- OLICHKU 00BEMHOTO pacxoga ra3oB OT KOTJIa,

- OIIPENEJIEHHS] TUIIOPa3MeEpPa 30JI0yJIOBUTEIIS,

- pacuc€Ta adpOANMHAMHUYCCKOTO COINPOTUBJIICHUA U 3aTpaT SQHECPTUU HA €T0 IPOKAYKY,

- OLICHKHU MaKCHMaﬂLHOﬁ nu Cpe,HHe3KCHJ'IyaTaIII/IOHHOI71 CTCIICHU OYUCTKH.

MuHnnmanbHO He00X0AMMas BHICOTA ABIMOBOW TPYOBI IO yCJIOBUSAM paccenBanus 3B.
B PE3yJIbTATC BBINIOJTHCHUSA HpaKTH‘IGCKOﬁ pa6OTI)I CTYACHT BBIpa6aTBIBaGT HAaBBbIK:
- OIICHKHU 00BEMHOTO pacxona ra3oB 4€pe3 yCTbC I[BIMOBOﬁ TPY6LI,




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

n/m
- OIICHKH W BBIOOpA JHaMeTpa YCThs TPYOHI;
- pacuera MUHUMAaJIbHO HEOOXOANMOM BBICOTHI ABIMOBOI TPYOBI.
8 KonndecTBO M Ka4eCTBO CTOYHBIX BOJ KOTEJILHOM MaJIoi MOITHOCTH

B PE3YyJIbTATC BBINIOJTHCHUA HpaKTH‘{eCKOﬁ pa6OTI)I CTYACHT BLIpa6aTI>IBaeT HaBBIK ONIPEACIICHUSA C6I)OCOB
3arpA3HAIOMINX BEHICCTB 110 TUIIOBBIM METOJUKAM.

Bropoii cemectp. TexHom0rum CHUKHUS BEIOPOCOB AUOKCH]IA CEPBI.
B pe3ymnbprare BRIIOTHEHHUS MIPAKTHYECKON paOOTHI CTyIEHT pa3BUBacT yMEHUE MCIIONB30BATh 3HAHUS IIPH
pa3paboTKe 3KO3aMMTHON IIPOSKTHON JOKYMEHTAIHH.

10

O0e3BpeKkUBaHUE BEIOPOCOB OKCUIOB a30Ta.

B PE3yJIbTATC BBINIOJIHCHUA HpaKTH‘IeCKOﬁ paGOTLI CTYACHT pa3BUBACT YMCHUEC HCII0JIb30BaTh 3HAHUA IJISL
OILICHKHU pacxXxoa p€arcHTOB B IIpOILECCax:

- KaTaJIUTHYCCKOI'O BOCCTAaHOBJICHUA OKCHUJIOB a30Ta aMMHaKOM (TeXHOHOFI/Iﬂ CKB),

- HCKATAJIMTUYCCKOI'O BOCCTAHOBJICHUA OKCHUJO0B a30Ta aMMHAaKOM (TeXHOHOFI/Iﬂ CHKB)

11

OcCHOBHBIE TIOHSTHS U OTIPENICIICHUS: MaccoBast KoHIeHTpanus 3B; Ganance! Boas! u 3B.
B pe3ynbrare BRINOTHEHHUS MPAKTHYECKON paObOTHI CTyIEHT MPHOOpeTaeT YMEHUs, HeOOXOIMMEbIE TIPH
o opMIICHIN 3aKOHYCHHOH PabOoTEHI.

12

OCHOBHBIC ITIOHATUS U OIPCACIICHU: ITIOKAa3aTCJIM COCTaBa CTOYHBIX BOA; CTCIICHDb

OUYHNCTKHU
B pesynbraTe BHINONIHEHHS TIPAKTUYECKON pabOThI CTYJEHT MPHOOpPETaeT yMEHHs, HeOOXOIUMBIE TIPH
oopMIICHUN 3aKOHYCHHOM PabOTHI.

13

Cytounslii copoc 3B mapoBoii korensHOU. KonruecTBo nmporyBovHOi Boabl. CocTaB u

CYTO4YHBII cOpOcC coJiell OT HENPEPBHIBHOM MPOAYBKH KOTJIOB
B pe3ynpraTe BRIMOTHEHUS MPAKTHYECKON paObOTHI CTyIEHT HCIOIB3YeT 3HAHUS IIPH pa3padoTke
JKO3allIUTHBIX Mepoan/anﬁ.

14

Cytounslii copoc 3B napoBoii kotenpHONU. CyTOUHBIH 00BEM CTOUHBIX BOJ
BOJIONOAr0oTOBUTENbHOM ycTaHOBKH (BIIY). CocTaB u cyTouHslit cOpoc coseit, mpoBepka

BO3MOJXHOCTH BBIITYCKA UX B APCHAXK 0€3 OYHCTKHU.
B pe3synprare BRINOIHEHUS MPAKTHYECKON pabOTHI CTyI€HT UCIOIb3YyeT 3HAHUS IPHU pa3padoTke
9KO3aLIUTHBIX MEPOIIPUATHI.

15

YcpenHenue coctaBa CTOYHBIX BOJ
B pe3ynbrarte BRIOTHEHUS MPAKTHYECKON paOOTHI CTYIEHT HCIIONB3yeT 3HAHUS MPH pa3paboTke
9KO3ALIUTHON NPOEKTHON TOKYMEHTALIUH.

16

OHpC,I[eJ'IeHI/IC HeO6XO,HPIMOI>'I CTCIICHU OYNCTKHU IIPH BBIITYCKE CTOKOB B pCQHOﬁ BOJOTOK.

KO3(1)(I)I/II_[I/ICHT CMCHICHUSA U KPATHOCTDH pa36aBJ'IeHI/I$I CTOYHBIX BOJ BOHOﬁ BOJOTOKA
B pesynprare BRINOTHEHUS MPAKTHYECKONW PabOTHI CTYACHT MCIIOIB3yeT 3HaHUA IPU pa3paboTke
9KO3aLIUTHBIX MEPOIIPUATHI.

17

Ornpezenenre HEOOXOUMOM CTETIEHH OYMCTKH MPHU BBITTYCKE CTOKOB B PEYHON BOJIOTOK:
max JIOmyCTHUMasi K OTBEJICHUIO KOHIIeHTpanws 3B; pacueT min HE0OX0uMO# CTeTIeH!

ounctku 3B; npenensbHo gomyctumblii copoc (I1JIC) 3arpsi3Hstomux BemecTs
B PE3yJIbTAaTC BBINIOJHCHUSA HpaKTI/I‘IGCKOﬁ pa6OTI)I CTYACHT UCIIOJb3YCT 3HAHUS TPU pa3pa60TKe
9KO3alIUTHON NPOEKTHONW JOKYMEHTALUH.

18

Pacuer 060pOTHOﬁ CUCTCMBI BOI[OCH3.6)KCHI/IH aBTOMOMKH: TIOMCK HCO6XO,ZLI/IMBIX
HOPMAaTUBHBIX JAHHBIX; pacycT HOTpe6JICHI/I}I BOJBI U pacxoa BOJLI B 06op0Te; pacucT

ycpez[HeHHoﬁ KOHOCHTPALUHU 3arpsA3HAIOMIUX BEIIECCTB HA BXOA€ CUCTCMbI
B PE3yJbTAaTC BBINIOJIHCHUSA npaKanecxoﬁ pa6OTLI CTYACHT HpI/I06pCTa€T YMEHHUEC ONPCACIIATh
TCXHOJIOTMYECKUC XAPAKTECPHUCTUKHU IIPOIIECCa OUUCTKHU.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

19

[Tponomxenue pacuera 00OPOTHON CHCTEMBI BOJJOCHA0KCHHSI aBTOMOMKU: pacyeT

OTCTOMHHUKA C OJIOKOM TOHKOCIOE€BOI'O OTCTAUBAHUS
B pe3ynbTare BRINOJIHEHUS MPAKTHYSCKON paOOTHI CTYICHT BBEIpa0aThIBACT HABBIK pacyeTa u mojdopa
TUIIOpa3Mepa FKO3aIUTHOTO 000PYAOBAHHS.

20

[Tponomxenue pacueT 0OOPOTHOMN CHUCTEMbI BOJOCHA0KEHUS TyHKTa MOUKH

ABTOMOOWIICH: pacueT u BEIOOP 000pyI0BaHUS 2-0if U 3-eii CTyIleHel OYNCTKU
B pe3ynbraTe BRINOTHEHUS MPAKTHYECKON paOOTHI CTyIEHT BEIpabaThIBaeT HaBBIK pacdeTa U mogbdopa
TUTIOpa3Mepa SKO3aMUTHOTO 000PYIOBAHHS.

21

Pacuer mponeccoB HeﬁTpaﬂHSaHHH N pCarcHTHOr0 OCAXKACHUA TAXKCIIBIX MCTAJIJIOB

(CTOKM rajlbBaHUYECKOT0 y4acTKa JETO0)
B PE3yJIbTATC BBINIOJIHCHUA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHT UCIIOJb3YCT 3HaAHUA IJI1 OLICHKN
TCXHOJIOTUYCCKUX XaPAKTCPUCTUK IIPOIECCa OYUCTKU.

22

Pacuer QJICKTPOAHUAIIU3HOIO allllpapara
B pesynbTate BBIOTHEHHS NPAaKTHIECKOW pabOTHI CTyIEHT BBIPaOATHIBACT HABBIK pacdeTa U rmogoopa
THUIIOpa3Mepa HKO3aMUTHOTO 000py 10BaHHS

23

CpaBHEHHE OJHOCTYNIEHYATON M TPEXCTYIICHYATOH afcOpOIMH TPUMECEe CTOYHON BOJIBI
B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHT HUCIOJb3YyCT 3HAHUA JJI1 OICHKH
TCXHOJIOTUYCCKUX XaPAKTECPUCTHUK ITPOLECCA OYUCTKH.

24

OHpe,I[CJ'ICHI/IC KJj1acCa OIIaCHOCTHU OTXOJ0B
B pesynbraTe BHINONIHEHHUS IPAKTUYECKON pabOThI CTYJICHT BhIpabaThIBaeT HABBIK ONpPEIENICHHs Kiacca
OIIACHOCTH OTXOZOB 10 TUIIOBBIM METOJUKAM.

4.3. CamocrosTenbHas paboTa 00y4darOIMuXCs.

/o

Bun camocrosTensHo# paboTh

[ToaroroBka k 1abopaTopHbIM paboTam.

HOI[FOTOBKa K IPAKTUYCCKUM 3aHATHAM.

W3yueHune NONOIHUTENBHON JINTEPATYPBL.

Brinonsenue KYpCOBOI'O ITPOCKTA.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

O O | WO N -

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. IlpumepHbI TIEpEUYEHb TEM KYPCOBBIX MPOEKTOB
BrimotHeHHE KypCcOBOTO TIPOEKTa "DKOJIOTHSI KOTEIbHOK" CTIIOCOOCTBYET:

- 3aKpEIUICHUIO 3HAaHUU 00 YCIOBUAX OOpa3oBaHMs, M HaIpPaBICHUIX

BPEAHOTO BO3JCHCTBUS HAa OKPYKAIOUIYI0 Cpely 3arpsi3HAIONIMX BEIECTB,

06pa3y}0mnxc>1 IIpHU C)KUI'aHWHU TOILIMBA B KOTCJIbHBIX,

- 3aKpPCIIJICHHUIO 3HAHHUU O mponecccax u 060py,Z[OBaHI/II/I AJI1 UX yJIaBJIMBAHUA

u/unu 00e3BpEeKUBAHUS,

- pa3BUTHIO YMEHHUS UCTIOJIH30BAThH ATU 3HAHUS TTPH Pa3paboTKe IKO3aUTHOM

IPOEKTHOW JOKYMEHTAIIUU;



- Pa3BUTHIO HABBIKOB PACYETHOTO OMpeiesieHUs BHIOPOCOB U cOpocoB 3B;

- IpUOOPETEHUIO HABBIKOB pacyeTa 1 Mo 100pa SK03aIUTHOTO 000pyI0BaHUS
IJISL COCTABJICHUS 00513aTENLHOTO IPOEKTHOTO TOMa « DKOJIOTUSI OOBEKTa.

[ToarotoBneno 29 BapHaHTOB 3aJaHUN Ha KypCOBOE IMPOEKTUPOBAHHE IIO
TeMe «DKOJOTHs KOTeJIbHOI». BapuaHThl pa3nuyaloTcss TUIOM M COCTaBOM
OCHOBHOTO 00OpYJOBaHMS, BUIAOM M MapKOil TOIUIMBA, 3HAYEHHEM pPACUETHBIX
MoKa3aTesied BOJbl UCTOYHMKA. 11 BapuaHTOB

3a/1aHuii (BBIOOPOYHO U3 29)

BapuanTt Ne 1

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

[Tnomans 3epkana ropenus F3r = 2,74 M2 , 00beM TOMOYHOM Kamepbl VT =
10,47 m3.

Tomnmuso: Honenkuii XK Cocrap Ha pabouyro Maccy B %
W-6

A-238

S-28

C-58,5

H-3,6

N-1,2

0-41

Qu, MIx/kr - 23,36

Crnoco0 cxxuranus cinoeBoi, [IM3 ¢ HenmoABMKHOM pereTkon

Bapuant Ne 2

B xiummarnueckoi 30He . MoCkBa TMpEANoOaraercsi CTPOUTEIBCTBO
MIPOM3BOJICTBEHHO- OTONMTEIBHON KOTEIbHON ¢ nk = 4 kotrimamu KE-2,5-14 Ha
TBEPJIOM TOTLJIMBE.

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

Tormnuso: [TogmockoBHbIM b2, CocTaB Ha pabouyro Maccy B %
W - 32
A-252



S-27

C-28,7

H-22

N-0,6

O-8,6

Qu, MIx/kr - 20,5

Crnioco6 cxuranus cioeBoi, [IM3 ¢ HenmoABMIKHON pereTKon

BapuanTt Ne 5

B knmumarmueckoir 30He T. Onmecca mpeAnonara€rcs CTPOUTEIBCTBO
MIPOU3BOJICTBEHHO- OTONMUTEIbHOM KOTeNbHOM ¢ nk = 3 kortnamu KE-4-14 nHa
TBEPAOM TOILJIUBE.

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

Tomnmuso: Jlonenkuii /I, oteB, CoctaB Ha pabouyro maccy B %
W -14,0

A-2538

S-39

C-448

H-34

N-1,0

0-71

Qu, MJIx/kr - 17,8

Crnioco6 cxxuranus cinoeBoi, [IM3 ¢ pemeTkoit o6paTHOro xoaa

Bapuant Ne 6

B wximmatnueckoil 30He T. CMOJIEHCK TMPEINoJaraercsi CTPOUTEIHCTBO
MIPOU3BOJICTBEHHO- OTOIMUTENIbHONW KOTelbHOM ¢ nk = 5 koTiamu KE-4-14 nHa
TBEPJAOM TOIUIUBE.

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

Tonnuso: onerkuii I', orceB CoctaB Ha pabouyro maccy B %
W-11,0



A -26,7

S-31

C-49.2

H-34

N-1,0

O-56

Qu, MDx/kr - 19,8

Crioco6 cxxuranus cnoeBoi, [IM3 ¢ HEMOABMKHOM pereTKon

Bapuant Ne 9

B ximmmarnueckoid 30He€ . MoCKBa MpEaANoJiaraercs CTPOUTEIBCTBO
IIPOM3BOJICTBEHHO- OTOIUTEIBHOM KOTeNnbHOM ¢ nk = 4 koriaamu KE-6,5-14 nHa
TBEPAOM TOILJIUBE.

[Tmomane 3epkana ropenus F3r = 6,31 M2 , o0beM TOno4HOM Kamepsl VT =
14,77 m3.

Tomnuso: [MogmockoBHbIM b2, OMCII, CoctaB Ha pabouyto maccy B %
W -31

A-29

S-21

C-26,0

H-2.2

N-0/4

0-93

Qu, MIx/kr - 9,3

Cnoco6 cxuranus cioeBoi, [IM3 ¢ pemeTkoit 00paTHOro X012

BapuanTt Ne 15

B wimmarnueckoi 30H€ . MoCKBa MpeAnoiaraercs CTPOUTEIBCTBO
MIPOU3BOJICTBEHHO- OTOMHUTEILHON KoTenbHOM ¢ nk = 4 koTimamu KE-10-14 nHa
TBEPJIOM TOTLIHRBE.

[Tnomans 3epkana ropenus F3r = 6,39 M2 , 00beM TONMOYHOUM KaMephl VT =
22,6 m3.

Tomnuso: [NogmockoBHbI b2, OMCII CoctaB Ha pabouyto maccy B %



W - 32

A-2572

S-27

C-28,7

H-22

N-0,6

O-8,6

Qu, MIx/xr - 10,4

Crnoco0 cxxuranus cioeBolt , [IM3 ¢ pemierkoii 00paTHOTO X012

BapuanTt Ne 20

B ximmartnueckoir 30He T. Open mpeanosaraercsi CTPOUTENBCTBO
IIPOM3BOJICTBEHHO- OTOMUTEILHON KOTeIbHOM ¢ nk = 3 koTinamu JIKBP-20-13 na
TBEPAOM TOILJIUBE.

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

TomnuBo: Topd Pppesepusiii CoctaB Ha padouyto Maccy B %

W - 50
A-63
S-01
C-24,7
H-2,6
N-1,1
0-1572

Qu, MIx/kr - 8,12

Crnoco0 cxxuranus cioeBol , Tornka IllepiineBa

BapuanT Ne 23

B ximmatndeckoil 30He T. CMOJIEHCK TMPEINOJaraercsi CTPOUTEILCTBO
MIPOU3BOJICTBEHHO- OTOMUTENBHOM KOTeNbHOU ¢ nK = 4 kotiamu E-25-14I'M nHa
JKUJIKOM TOILIUBE.



M3.

[Tnomank 3epkana ropeHust Far =--- M2 , 00beM TonoyHou kamepsl VT = 29,0

TommmBo: Ma3yT ManocepHucThiii CoctaB Ha pabodyro 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 wximmarnueckoi 30He€ . MoOCKBa TMpEANONAaraercsi CTPOUTEIBCTBO

MIPOU3BOJICTBEHHO- OTONMUTENBHON KOTENbHOM ¢ nk = 4 xoTinamu [{E-4-14I'M na
YKUJIKOM TOILIUBE.

M3.

[Tmomank 3epkana roperus Far = --- M2 , 00beM TonouHoi kamepsl VT = 8,01

TomnmmBo: ManmocepHUCThIN 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, MIx/kr - 40,28

Crnoco0 cxxuranusi KamepHslil , ropenka ['M ¢ mapo-mex. popcyHKOi.



Bapuant Ne 28

B wimmarnueckod 30He€ . MoOCKBa MpEANOJAaraeTcsi CTPOUTEIBCTBO

IIPOU3BOJICTBEHHO- OTOIMMTEIBHOM KOTenbHOU ¢ nk = 3 koTiamu E-1-9-2M nHa
JKUJIKOM TOILIUBE.

M3.

[Tmomans 3epkaiia ropeHust F3r = --- M2 , 00beM TONo4yHOM Kamepsl VT = 2,2

TommmBo: Ma3yT ManocepHucThiii CoctaB Ha pabodyro 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

Crnoco0 cxxuranusi KaMepHslil , ropenka AP-90 ¢ porauroHHON (GOPCYHKOM.

Bapuant Ne 29

B knuMaTtmyeckoil 30H€ T. YpalbCK NPEANOIAracrcsi CTPOUTEIBCTBO

MIPOU3BOJICTBEHHO- OTOMUTEILHON KOTeNbHOU ¢ nk = 4 koTiamu [TKH-3M (1 1/4)
Ha YKUJIKOM TOILJIUBE.

M3.

[Tmomane 3epkaiia roperus F3r = --- M2 , 00beM TormoyHou kamepsl VT = 1,6

TomnmmBo: 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, MIx/kr - 40,28



Crnioco0 cxxuranus kamepHsbIi , ropenka AP-90 ¢ poraimoHHo# GopCcyHKOiA.

5. llepedenr wu3maHWii, KOTOpbIE PEKOMEHAYETCS UCIIOIb30BaTh MIPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

No

n/m

1 Beromkun A.I'., Tapanuesa K.P https://znanium.ru/catalog/document?id=446797
TexHonorus 3aIuThl OKPY KA
cpenbl (TEOPETUYECKUE OCHOBBI).
Y4ebnoe nmocobue. M3ngarenscTro: HULL
NH®PA-M, 2024. — 362 c. ISBN: 978-5-
16-009259-1
2 Beromkun A. I'. MHxeHepHas 3ammra https://e.lanbook.com/book/124601
OKpPY’KaIOIIEH Cpelbl OT BPEAHBIX
BBIOPOCOB : ydeOHOe ocobue /
N3znarensctBo: MHppa-Unxenepus,
2019. — 416 c. — ISBN 978-5-9729-
0249-1
3 Beromkun, A. I'. Texauka u rexnosiorus | https://znanium.ru/catalog/document?id=326341
00OpalIeHus ¢ OTXOJaMu (marta obpammenns 03.06.2025)
JKU3ZHEJIEATENILHOCTH : y4eOHOe ocoOHe :
B 2 yacTsx / A. I'. Beromkun. — Bonorna

buGnuorpaduueckoe onucanue MecTto gocryna

: Uadpa-Unxenepus, [6. r.]. — YacTs 1 :
CuctemHoe oOpailieHue ¢ 0TX0AaMu —
2019. — 440 c. — ISBN 978-5-9729-
0233-0.

4 Beromkun, A. I'. OCHOBBI HHXEHEPHOM https://znanium.ru/read?id=346705 (nara
3aIIUTH OKPYKAIOLIEH cpejibl : yueOnoe | oOpamenus 03.06.2025)

mocooue / A. I'. Beromxkuu. — 2-e u3z.
— Bonorga : Undpa-Unxenepus, 2019.
— 460 ¢c. — ISBN 978-5-9729-0347-4.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH
OCBOEHUU JUCUUILIAHBI (MOAYJIA).

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HaydHo-
TexHuueckout oudmuoreku MUNT.



http://elibrary.ru/ - HayuHo-37€KTpOHHAs OUOIHOTEKA.
[TouckoBas cucrema Yandex.

/. IlepeuyeHb JUIEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OOECIeYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBRA,
HEO0OXOIMMOT0 JIJIs OCBOCHMS TUCITUTIIIUHBI (MOTYJIs).

[Tpu npoBeneHnu yueOHbBIX 3aHATHIA 110 AUCHUIUTMHE «VICTOYHMKY 3arps3He-
HUASI U TEXHUYECKHE CPEICTBA 3AILUTHl OKPYKAIOMIEH CPEAbD» HCIOJIb3YIOTCS
BO3MOXKHOCTH MporpamMmHoro nakera Microsoft Office.

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOMU IS
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIHUILTHHE (MOJIYJIIO).

OcHOBHasE JEKIIMOHHAs ayauTopusi 00OpyAOBaHA MYJIBTUMEIUIMHBIM
KOMIUTIEKCOM.

JlabopaTopHble pabOTHI MPOXOAST B aAyAUTOPUH, KOTOpas CHaOXeHa
0o0opyoBaHHEM U puOOpaMu y4eOHOTO Ha3HAUCHHUS:

- nabopaTopHas me0erb

- 1abopaTopHOE 000pYyAOBaHUE

- 1abopaTopHbIe TPHUOOPHI

- KOMITBIOTEPHOE U MYJBTUMEANIHOE 000PYTI0BaHHUE

- 1abOpaTOPHOE CTEKIIO M KEPaMUKa B aCCOPTUMEHTE

- HarJIsiAHBIC TTIOCOOUS U PAaCXOHbIE MaTepUaIbI

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

KypcoBoii mpoekT B 6 cemecTpe.
3ader B 6, 7 ceMecTpax.

10. OuleHOUHBIE MAaTEpUAIIBI.

OnieHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUM MTPOMEKYTOUHON
aTTecTalny, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTeb Kadeapsl
«TennosHepreTuka TpaHCIOPTa»
HNHCcTUTYyTa TPaHCHOPTHOM TEXHUKHU U

CUCTEM YyIIPaBIICHUS A.C. CenuBaHOB
CornacoBaHo:
3aBenyrommii kadeapoi TT A.B. IMUTpEeHKO

[Ipencenarens yueOHO-METOUUECKOM
KOMUCCUH H.A. AunpusiHoBa



