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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUNIUHBI

1.1 Uenb pucumnnuHbl: CchopmupoBaTb KomneTeHuun obyyarowlerocs B 06nactv NpOMbILLNIEHHON 3KOMOTMnK,
NO3BOMAOLME pPaLNOHANbHO WUCMONb30BaTb 3aKOHOMEPHOCTW MPOTEKAHUA TEXHONMOMMYEeCKMX MPOLECCOB Mpu peanusaumm
MasiooTXOOHbIX U pecypcocheperatonx TEXHOMOMMIA, MPUMEHATL MEeTOAbl UHXEHEPHOW 3aluMTbl OKpyXKatowewn cpenbl oT
3arpsi3HEeHNs C y4eToM AEeNCTBYIOLWEro 3akoHoAaTenbcTea PP B o6nacty akonoruu.

1.2 3apgauu QUCLMUMNNUHBI:

paccMOTpeTb NPUHLMMNbI SHEPTO- U pecypcocbepexeHns B MPOMbILLNIEHHOCTY;

nokasaTtb NPUHLMMNbI OpraHM3auumn n 0COOEHHOCTU CTPYKTYPbI MPOMbILLSIEHHOTO NPOU3BOACTBA;

pacKpbITb NPUHUMMBLI BHEAPEHMSA Mano- 1 6e30TX0AHbIX pecypcocheperatoLnx TEXHONOrni;

NPOAEMOHCTPMPOBAaTbL 0COBEHHOCTM METOA0B OUYMNCTKN CTOYHbIX BOA M ra3000pasHbiX BbIOPOCOB OT 3arpsi3HEHNI;

npeacTaBuTbL CNOCOObLI ONTUMM3ALMM NAPaMETPOB TEXHONOMMYECKNX NMPOLECCOB C Y4ETOM COBPEMEHHbLIX TpeboBaHMIA
3aKoHoAaTenbcTBa B 061acTh OXpaHbl OKpYKatoLLen cpeapbl.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:
MpenBapuTenbHas NOAroTOBKa NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKa3aHHbIX B M.
2, PN U3y4eHUN OUCLUUMIINH:

dusmka

MaTtemaTuka

Okonorus

O6Lwas 1 HeopraHMyeckas XMMmns

OCHOBbI OpraHN4ecKkon XMMun

YucneHHble MeToabl B XMMUKO-TEXHONOMMYECKUX pacyeTax
OcHoBbI 0XpaHbl Tpyaa

MeTpornorus u ctTaHgapTM3aums
'mgporasognHamuka

MaTepuanoBegeHve 1 TeXHororus MaTepuarnoB
OCHOBbI TOKCMKOMOMMK

2 KOMMETEHUUU OBYYAIOLWENoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNINUHDbI

OlK-2: CnocobeH o6ecneunBaTbh 6€30NaCHOCTL YerioBeKa U coxpaHeHUe OKpyxatrolwen cpeabl, OCHOBbIBAsACh Ha
npuHUMnax KyJnbTypbl ©e30nacHOCTU U KoHUenuun puckK-opueHTUpoBaHHOro MbilUIIeHUs;

3HaThb: KJ'IaCCVI(jI)VIKaLI,VIIO I'IpG,CI,I'IpI/IFlTVIVI Nno CcTeneHn onacHocTn Ansd Opr)K8POLLL€I7I cpeabl; OCHOBHble TexXHOoJ1orn4yeckme wu
TEeXHU4YeCKne npuHUunbl NOCTPOEHNA CUCTEM OYUCTKU ra3oBbIX Bbl6pOCOB N CTOYHbIX BOA, OPUEHTUPOBAHHbLIX Ha CHWXeHune
YPOBHA TEXHOINEHHbIX 38Fpﬂ3HeHVII7I 0pr>Ka+ou.|,e|71 cpeabl N YMeHbLUEeHUe 3KONOorm4eCckmnx pnckos

YmeTb: onpegendatTb U aHann3npoBaTb OCHOBHbIE WCTOYHUKU 3arpA3HeHunsa Opr)KaPOU.LeIZ cpedbl Ha npeanpuaTun,
060CcHOBaHHO npeanaratb TexXHUYeCKue pelleHnAa Nno yMeHbLUeHUI0 HeraTtuBHOro BO34ENCTBUSA Ha OKpyXatLly cpeny u
yernoBeka

BnapeTb: HaBbikamu pa3p860TKI/l npuHUnnuanbHbIX TEXHOJNIOMIMYECKMX CXeM YCTaHOBOK AA OYUCTKU ra3oBbiX U XUOKOCTHbIX
NOTOKOB, 3arpA3HeHHbIX BpeAHbIMU UM onacHbIMK BellecTBaMu, aspo30o/iaMun, TBepabiMy YacTulamMmy pasnnyHbiX (*)paKLI,I/IVI.

OlK-3: CnocobeH ocylecTBNATbL NPO(ecCUoHanbLHy AeATeNIbHOCTb C Y4eTOM rocyfapCcTBeHHbIX Tpe6oBaHMA B
obnacTtu obecnevyeHms 6e3onacHoOCTM.

3HaTb: OCHOBbI rOCY4APCTBEHHOIO PErynupoBaHus B cdepe 3alimTbl OKpyXKatolwen cpefpl, B TOM YMCIE 3KOMOrm4yecKkoro
HOPMUPOBaHWS (NPeaenbHO-A0MYCTUMbIE KOHLEHTPaLMK 3arpa3HSIOWMX BELECTB B pasnnyHbix cpegax u ycnosusax — MOK,
nAaB, NOC v gp.); nopsipok obpalleHus ¢ TBeEpAbIMM OTXO4AMU Ha NPeanpuaTum

YmeTthb: onpenenAaTb U oleHMBaTb COOTBETCTBME NMapamMeTpoB C6DOCOB n Bbl6pOCOB HOPMAaTMBHbIM TpeGOBaHI/IﬂM, npoBoanTb
pac4eTbl 3KONorm4ecknx nnartexen, 060CHOBbLIBaTb HEOGXOAMMOCTb npuMeHeHusa OOoNOJTHUTENbHbIX TEXHOSOTUN OYUCTKN.

Bnapetb: HaBblkamu noucka wu Bbl60pa MeTon0B O6pa6OTKI/I ra3oBbiX M XWUOKOCTHbIX MOTOKOB AONA AOOCTUXEHUA B HUX
A0oNYyCTUMbIX KOHLI,eHTpaLI,VIﬁ Ona paccenBaHUA B BO3ayxe uUnun C6p008 B KaHann3auuio; HaBblkaMM 3KOJ10ro-aKOHOMUYeCKoro
aHanmsa npou3BoacTBa, Heobxogumoro Ans ocyllecTBneHna nepexoga K Haunyydywnm OOCTYNMHbIM  TEeXHONOornam
npoun3BoacTea




3 PE3YJIbTATbI OBYYEHUA NO ANCLUUMINHE

KoHTakTHas
paboTta

cP MHHoBAaL.

Mk, | Mac. | (vace) | oMM
(vacbl) | (4achbl)

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHBIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

Pasgen 1. OcHOBbI NPOMBILLIEHHON
akonoruu. MNMoHsaTue 6e30TXogHOro
npou3sBoacTea. HanpaBneHusi pa3sutus
npon3BoacTBa

Tema 1. Llenu v 3agavv npoMbILLSIEHHON
akonoruu. MprvHUMnbl opraHM3aumm mano- u
6e3oTxoaHbIx npon3soacTs. OCHOBHEbIE 1 4
HanpaBneHus pasBUTUS ManooTXOOHbIX U
pecypcocbeperatoLmx TEXHOMOMIA.

Tema 2. Boagenctane NpoMbILLNEHHbIX
0OBEKTOB Ha COCTOSAHME OKPY>KaloLLEN
cpeabl. OCHOBHbIE TEXHOMOrMYECKNe
KOMMOHEHTbI U CTPYKTYpa Npov3BOACTBA.
OcHoBHble nokasaTteny 3PEeKTUBHOCTH
NPOVN3BOACTB.

Tema 3. BogHble, TONNUBHbLIE U ChIpbEBLIE
pecypcbl B MPOMBILLIIEHHOM MPOM3BOACTBE.
MeToabl oboraLyeHns 1 NoaroTOBKU ChIPbS.
MpombIwNeHHoe ucnonb3oBaHe 1 MeToAabl
nepepaboTku Tonnmea. OueHka BO3MOXHOCTH
ncnonb3oBaHWe 0TXO040B NPOM3BOACTBA.
MeToabl 1 Lenu NPOMbILLNEHHON
BOOOMOATOTOBKM.

Tema 4. HanpaBneHua passutns
npoussoactea. KombmHuposaHue n
Koonepauusa npon3soAcTB. MpuHUMnbI
KOMMIIEKCHOIo MCMNOMb30BaHMS CbIpbs 1 4
3HEpPreTMYECKUX PECYpPCOB. DHEpreTuyeckme
npobnemsl nponssodcTea. Metoap!
3HeprocbepexeHus.

Pasgen 2. Ontummnsauusa napameTpoB
TEXHOMOrMYEeCKNX NPoLIECCOB B LIENAX
WMHTEeHcUMKauum

Tema 5. Knaccuukaums TEXHONOrMYeckmx
npoueccoB. OCHOBHblE TEXHOMOMM4YeCcKme
napamMeTpbl MPOU3BOACTBEHHbIX NPOLECCOB. 1 4
MprHUMNBI ONTUMM3aUUKN pexnma XMMUKO-
TEXHOMNOrMYeCcKnx nNpoLLeccos.

Tema 6. WNHTeHcUpMKaLNA TEXHONOMMYECKNX
npoueccos nog gencrsnem
TEPMOANHAMUNYECKNX N KUHETUYECKNX
dakTopos. MpuHUUNLI TEPMOANHAMMNYECKOTO
aHanusa cucteMbl. Yny4dleHme KMHeTUYECKNX
XapakKTePUCTUK XUMMUYECKOro NpeBpaLLeHus.
lMoHATHe onTMManeHOro TemMnepaTypHOro
pexuma npotecca.

Tema 7. NeTeporeHHble npouecchl B
TEXHONOMMAX 3aLnThl OKpYyXatoLen cpeapl.
MexaHunam n cnocobbl MHTEHCUdUKaLMK
reTeporeHHbIX TEXHONOrMYeCcKUX NpoLLeccoB. 4
Pexum reteporeHHoOro npotecca.
O6opynoBaHve ons nposeaeHus
reTeporeHHbIX TEXHONOMrMYeCKUX NpoLeccos.




Tema 8. Katanutnyeckne npoueccol B
TEXHOMOIMAX 3aLUMUTbl OKPY>KaKOLLLEN Cpeabl.
MexaHn3m 1 OCHOBHbIE NoKa3aTenu
KaTanuTUYeCKUX TEXHOMNOMMYECKNX
npoueccoB. Knaccndpukaumsa katanntmieckmnx
TEXHOJOrMYEeCKNX NPOoLIECCOB.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KOHch'IbTaLI,VIVI N NPpOMEXYTOYHaaA aTtrecrtaumd
- HEeT

32

Paspgen 3. Qkonoruyeckasn crpaterus
pas3BuTUS NPon3BoACTB. MPOMBbILLNEHHbIE
WCTOYHMKN BO3OEVNCTBUS HA OKPYXKAKOLLYIO

cpeny

Tema 9. MpombILLNIEHHbIE UCTOYHNKM
3arpsasHeHun rmgpocdepbl. OCHOBHbIE
KOMMOHEHTbI NPOMbILLIIEHHbIX CTOYHbLIX BOA.
JlabopaTopHas pabota «PrnoTaynoHHasi
04YMCTKA CTOYHbIX BOAY

Tema 10. MNMpombILNEHHbIE UCTOYHUKN
3arpssHeHun atmocdepbl. OCHOBHbIE
KOMMOHEHTbI MPOMbILLMEHHbIX BbIOPOCOB.
JlabopaTopHas paboTa «AHanus paboThbl
hunbTpa O4YUCTKN BEHTUNALMOHHbBIX ra3oB OT
OKCMAOB asoTa»

15

Tema 11. Knaccudmkauns n csomctea
aspo30/1el B COCTaBe 3arpsA3HeHui
aTmocdepbl. Kputepum Belbopa TeXHONormmn
OYMCTKM ra3oBbix BbIBpocoB. JlTabopaTopHas
pabota «OnpegeneHne aMcnepcHoro
cocTaBa Nblnn»

15

Tema 12. Knaccundumkaumst aucnepcHblx
CMCTEM B COCTaBe 3arpsi3HEHUI rmapocgepsbl.
YCTONYMBOCTb ANCMEPCHBIX CUCTEM.

KpuTepumn BeiGopa TEXHONOMMM OYUCTKU
cbpocoB cTo4YHbIX BOA. JlabopaTopHas

pabota "M3ydyeHne 3aKOHOMEPHOCTEN
npoTeKaHUsa reTeporeHHbIX NpoLeccos”,
nabopaTopHas pabota «W3y4yeHune npouecca
Koarynsaumm B3BeLLEHHbIX MPUMECEN CTOYHbIX
BOLY

15

Paspgen 4. Meponpusatusa no
npeaoTBpaLLEHMI0 3arpsi3HEeHNS OKpyXKatoLLew
cpegbl

18

Tema 13. MeponpuaTva no npeaoTBpaLLeHunio
3arpsi3HeHusa atmocdepsl. [NpuHUMnbI
YMEHbLUEHWNsI KONUYeCcTBa ra3oBbIX
BbIGPOCOB.

Tema 14. TexHonormyeckune nyTu
COKpalLLeHuWs Konm4yecTsa BbIOPOCOB B
atmocdepy. OpraHmsauust BbiIGpocoB.
PekynepaLms KOMNOHEHTOB ra3oBbIX
BbIGpocoB.Knaccmudmkauns 1 ocobeHHoCTH
NPUMEHEHNS METOOB OYUCTKM
ra3oBO34YLUHbIX BbIGPOCOB NMPOMbILLIEHHOTO
Npou3BOACTBA.

14

Tema 15. MeponpuaTnsa no npegoTepaLleHnio
3arpssHeHus rugpocdepsl. MNpuHLMALI
YMEHBLUEHUS] KONTMYECTBA CTOYHbIX BOA
NPOMBbILLIEHHOTO NPOU3BOACTBA.
Knaccudumkaumss MeTogoB OYUCTKU CTOYHbIX
BoA. llabopaTopHas paboTta «W3yveHne
3aKOHOMEPHOCTEN afCOPOLIMOHHON OYNCTKM
CTOYHbIX BOA, OT BPEOHbLIX NMPUMECEN»

13

15




Tema 16. TexHonornyeckme nyTn
COKpaLleHus Konm4yecTBa COPOCOB CTOYHbIX
BoZ. MpuHUMNBI 0OOPOTHOrO BOAOCHA0XEHMS.
3aMKHYTble CMCTEMbI BOOAHOIO X035IMCTBA.
JlabopatopHas paboTa «MN3yyeHne
3aKOHOMEPHOCTEN MOHOOOMEHHOM OYNCTKMN
CTOYHbIX BOA OT BPEAHbIX MpUMecemn»,
nabopatopHas paborta "Katanutuyeckoe
pasnoxeHue nepokcuga sogopoaa”.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

18

KOHCyJ'IbTaLI,VII/I N NPOMEXYTOo4YHada aTtrectauma

123

2,5

6,5

(Ok3ameH)

Bcero koHTakTHas paborta n CP no

OUCLMUMNIIUHE 18,5 161,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-IeGHbIM nraHoM He npeayCMOTpeHO

5. ®OH} OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMN

5.1 OnucaHue nokasartenemu, KputepueB " cCuctemMbl oueHnBaHus pe3ynbTaToB 06yqum|

5.1.1 NMokasaTenu oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
lMoka3saTenu oueHnBaHKsA pe3ynbTaToB 00yYeHus
KOMMeTeHUmm cpefcrea
nepeyvmncrisieT OCHOBHbIE TEXHOMOrM4Yeckne ocobeHHOCTU CUCTEM
3aLnTbl OKpYXKatoLLen cpefibl Ha NPOMbILLIEHHOM NPOU3BO/ACTBE,
BKITHOYAIOLLMX KOMMOHEHTbI 41151 O4UCTKM BbIBPOCOB 1 COPOCOB, TeopeTnyeckne KOHTPOSbHblE
OnK-2 NPOrHo3MpyeT CTeneHb ONacHOCTM NPOU3BOACTBA AN OKpYXatoLLew BOMpPOCHI;
cpefbl 1 BO3MOXHOCTb YMEHbLLEHMWS 3KOMNOMMYECKNX PUCKOB; MpaKTUKO-OpUEHTUPOBAHHOE
npegnaraeT BapuaTUBHbIE TEXHUYECKNE peLleHns B 0bnactui 3awmThbl 3agaHue
OKpyXatLLen cpefbl C y4eToM TpebOBaHUM NO YMEHbLLEHUIO
HeraTVBHOIO BO34ENCTBUSA Ha OKPYXXaIoLLYyo cpeay
dopMynMpyeT OCHOBHbIE HOPMaTVBHbIE TpeboBaHMs, NpeabsBrseMble K
BbIOpoCcaM 1 copocamM NpOMbILLIIEHHOTO NPOM3BOACTBA; onpeaenseT
NPUOPUTETHBIE 3KONOrMYeCcKue 3aadvm NPOMbILLIEHHOro NPON3BOACTBA,
i . TeopeTnyeckne KOHTPOSbHbIE
cpencTsa Ansl UX peLleHust; COCTaBMseT NiiaH MEpPONPUSATUA NO OXpaHe .
N BOMpPOCHI;
OrK-3 OoKpy>KatoLLern cpefbl, BbibupaeT Hanbonee acpeKkTnBHbIE METOAbI
MpakTKO-0pUEeHTUPOBaAHHOE
U3BMNeYeHns! LIeHHbIX U ONacHbIX KOMMOHEHTOB CTOYHbIX BOZ U SanaHme
rasoobpasHbix BbIBPOCOB C y4ETOM MX SKOHOMUYECKON 3h(PEKTUBHOCTY;
BblOMpaeT NpMeMbl paLMoHanbHOro 06paLleHns ¢ oTXoaamm 1
npegnaraeT anropntM pacyeTa 3KONOrMYeckux nnaTexen

5.1.2 Cucrtema 1 KpuTepum oueHUBaHuA

LLikana oueHmBaHu4

KpuTepun oLeHMBaHUA CHOPMMPOBAHHOCTY KOMMNETEHLIMIA

YcTHoe cobecenoBaHue

MucemeHHas paboTa

5 (oTnnyHO)

MonHbIR, ncyepnbiBaoLLMIA OTBET, ABHO
OEMOHCTPUPYIOLWLMIA rny6oKoe NoHUMaHne
npeameTa v LWMPOKYH apyanumio B
oueHuBaemMon obnactu. Kputnyeckun,
opvrMHarnbHbIN Noaxon K Matepuarny.
KayecTBO MCNOMHEHMSI BCEX 3NIEMEHTOB
NPaKTUKO-OPUEHTUPOBAHHOIO 3a4aHNS
NOMHOCTLI COOTBETCTBYET BCEM
TpeboBaHWAM.

4 (xopoLwLo)

OTBET NOMHbIN, OCHOBAHHLIN Ha
npopaboTke Bcex 0b6s3aTernbHbIX
MCTOYHUKOB MHpopmauuu. Moaxoa k
MaTepwuany OTBETCTBEHHbIN, HO
CTaHA4apTHbIN. MIHanBMAyanbHOe NpakTUKo-
OPVEHTMPOBAHHOE 3a[aHMeE BbINOJTHEHO B
AocTaTo4HOM 06beme, HO orpaHuMYMBaeTCs
TONbKO OCHOBHbLIMM MOAX04aMU




OTBeT BOCNpOU3BOAUT B OCHOBHOM TOSbKO
NeKUMOHHbIE MaTepumansl, 6e3
camocTosiTensHon paboTbl C
peKoOMeH40BaHHON NuTepaTypon.
[leMoHCTpMpyeT NOHNMMaHue npeameTa B

3 (ymoBneTtBoputenbHo) | uenom, 6e3 yrnybneHus B getanu.
MpUCYTCTBYIOT CyLLECTBEHHbIE OLUMOKN UMK
npobenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM.
[MpaKTuKo-opueHTUpOBaHHOE 3aJaHune
BbINOJIHEHO NOJIHOCTbLIO, HO B paboTe ecTb
OoTAenNbHble CYLLECTBEHHbIE OLLMOKM.

HenoHumaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopmynupoBaTb XOTs Obl
2 (HeyOoBnNeTBOPUTENbHO) | OTAEnbHbIE KOHLeNUUM ANCUUNINHBI.
[MpaKkTUKO-OpUEHTUPOBAHHOE 3aaHne He
BbINOJIHEHO.

5.2 TunoBble KOHTPOINbHbIE 3afaHUsA NN UHble MaTepuanbl, Heo6XxoAUMbIE AN OLeHKU 3HaHUW, YMEeHUMN,
HaBbIKOB U (MNK) onbiTa AEATENIbHOCTU
5.2.1 MNepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Kypc 4

1 TpeboBaHus K opraHusaumm 6e30TxogHOro Npon3soacTBa. MNMpUHLMNBI NOBLILLEHUST 9KONOrMYECKOW
6e3onacHOCTM NPON3BOACTBA.

2 OcHOBHbIe NokasaTenu U KpUTEPUN OLEHKN 3PHEKTUBHOCTM NPOU3BOACTB.

3 Knaccudukaumsa BnaoB coipbs. XapakTepucTika 1 3anachl cbipbs. MeToabl NOAroTOBKW, OYUCTKM U
oboralleHuns cbipbs.

4 Mpobnema KOMNNEKCHOro MCNOSb30BaHMSA Cbipbs 1 0TX0A0B. MpUHLMNBI NOBbILIEHNS 3 (eKTUBHOCTH
NCMNOSb30BaHUS CblPbEBLIX PECYPCOB.

5 Mpobnembl BogoobecneyeHrs NpoMbILLNEHHbIX NpeanpusaTuiA. MeToabl NPOMbILLNIEHHON BOAOMOATOTOBKM.
MokasaTenu kayecTBa BOOHbIX PECYPCOB, NUCMOMb3YHIOLWNXCA B MPON3BOACTBE.

6 Knaccudukaumsa Bngos Tonnmea, OCHOBHbIE METOALI MepPepaboTKn, BTOPUYHBIE TONSIMBHbIE PECYPCHI.

7 Jkonoruvyeckue acnekTbl nepepaboTkm ra3oobpasHoro, XmMaKoro, TBepaoro Tonnmea. CoctaB HedTH, Ka4ECTBO
1 3anacbl HeTH, IKONOTNMYECKNE acnekTbl JoObIYM.

8 OcHoBHble aHepreTuyeckme NpobremMbl MPOMbILLAEHHbIX NPon3BoACTB. [oBbilweHne ahheKkTUBHOCTM
NCMNOMb30BaHUS AHEPreTUYecKMx pecypcoB. BTopuyHblie aHepreTuyeckue pecypcbl.
MpUHUMNBI paLMOHaNbHOIO NCMONb30BaHNS SHEPTUK B MPOMbILLNIEHHOCTU. OCHOBHbIE NOKasaTenu

9 aHeprocbepexeHus B npombineHHocTu. Knaccudukauusa n cpaBHeHMe BUOOB SHEPTMK, 3HepronoTpebnexHve

B pPa3fiM4HbIX OoTpacndax NpoOMbILLIITEHHOCTN.

MoHATME TexHonorndeckon cuctembl. Knaccudpukaumnsa anieMeHToB TEXHOTOMMYECKON CUCTEMBI N NX

10 npuMeHeHune. Buabl TexHonornyeckom cesasu, npuMeHeHune pa3finvyHbIX TEXHOJITOrnM4ecknx cBA3en npu peweHnn

3aaay B 0611acTu SHepro- U pecypcoctepeeHust.

1 npoLeccoB, cnocobbl Mx pacyeTa. ONTUMM3aLUS pexXnMa TEXHONOrMYeCcKoro npouecca.

12 UHTeHcudmkaums TEXHOMOrM4EeCKIX NPOLEeCcCcoB nop, AencTBMeM TepMOgUHaMMUYECKNX
dakTopoB. TepmognHaMnU4eckuii aHanm3 npoL,eccos.

13 MHTeHcmqDMKaul/lﬂ TEXHOMOIrM4YeCcKMX NPoLeccoB Noa AeNCTBUEM KMHETUYECKUX (hakTopoB. ONTUManbHbIv
TemnepaTypHbIN pexnm npouecca.

14 "eTeporeHHble NPOLECChl B TEXHOMOIMAX 3allMTbl OKpY>XKatoLLen cpedbl. MexaHn3m 1 pexxmm reTeporeHHoro
npouecca. ObopyaoBaHne Ans NPOBEAEHNS reTepOoreHHbIX TEXHONMOrMYEeCKMX NPOLLECCOB.

15 Knaccudukaumsa reTeporeHHbIx npoueccos. PaBHoBecHe 1 cKopocTb reTeporeHHbIx XTT1.
TexHu4eckne, TeXHONOrMYeckme peLleHns Ansa MHTeHcMdrKaumnm reTeporeHHbIX NpoLeccos.

16 KaTtanutnyeckme npoLecchl B TEXHONOMMSIX 3aLLMThl OKpY>KatoLen cpeapl. TexHonormdeckoe o6opyaoBaHme
ONs reTeporeHHoro katanuaa.

17 MexaHn3M 1 OCHOBHbIE NokasaTenu kaTanuTuYecknx TeXHomnormyeckmx npoueccos. Knaccudgpukauuns

KaTarnnTnyecknx TexXxHonorm4eckmnx npoueccos. Pa3HOBMOHOCTM KOHTaKTHBIX Macc.

Knaccrdmkaums TeXHONOrM4Yeckmx npoLeccoB Mo pasnndHbIM Kputepusim. MapaMeTpbl TEXHONOMMYECKUX

MepOI'IpI/IFlTVIFl no npegoTBpalleHnto 3arpAa3HeHns FI/I[J,pOCdDepr. an/IHLLI/II'IbI YMEHbLUEHUA KoNn4ecTBa CTOYHbIX

18 BO NPOMbILUNIEHHOIO Npon3BoACTBa. TexHonornyeckmne nyTn COKpalleHna Kkonm4vectea C6pOCOB CTOYHbIX BOA.

|_|pl/IHLI,I/lI'IbI 060pOTHOFO BOAOCHaOXeHWs. 3aMKHyTbIe CUCTEMbI BOHOIO XO35MCTBA.

19
MeTo40B O4YUCTKM CTOYHbLIX BOA.

anMeHeHVIe MeTOo40B O4YNUCTKM CTOYHbIX BOA HA NPOMbILLIIEHHOM NMPOnU3BOACTBE. Knaccmqomau,mq




KJ'IaCCVIdDVIKaLI,VIFl N 0COBEHHOCTH NPUMEHEeHNA MeTO40B OYNUCTKN ra3oBO3aYLIHbIX Bbl6pOCOB NPOMBbILLJIEHHOIO

20
Mpov3BOACTEA.

21 MpUMeHeHNe XMMUYECKUX N BUOXMMUYECKUX METOLOB OUMUCTKU CTOYHbIX BOA Ha NPOMbILLIIEHHOM
npeanpuaTUu.

22 I'IpmmeHeHme d)OTOXVIMVI‘-IeCKVIX MeTOA0B OYMUCTKM CTOYHbIX BOA HA NPOMBbILUNIEHHOM NpeanpudaTnun.

23 anMeHeHVIe ANEKTPOXNMNYECKNX METOAO0B OHYUCTKM CTOYHbIX BOA HA NPOMBbILLNIEHHOM NpeanpudaTnun.

24 MoHoobmMeHHast 04MCTKa CTOYHbIX BOA Ha NPOMBbILLUNIEHHOM NPoOn3BOACTBE.

25 DU3NKO-XMMMYECKME METOObI O4YUCTKMN CTOYHBIX BOA, Ha NPOMbILWNIEHHOM NPON3BOACTBE.

rpaBVITaLI,VIOHHbIe, MHEePUNOHHbIE, Ll,eHTpOGe)KHbIe N aneKkTpocTaTndeckne metTobl O4YNCTKA I'83006pa3HbIX

26
Bbl6pOCOB Ha NPOMbILWINIEHHOM Npoun3BoACTBeE.

27 MOKpre MeTOoAbl O4YNCTKN I'aSOO6pa3HbIX BbI6DOCOB Ha NPOMBbILUNIEHHOM NMPOn3BOACTBE.

28 CDVIJ'IpraLI,VIOHHbIe MeToAbl OYUCTKA F83006pa3HbIX BbI6DOCOB Ha NPOMBbILUNIEHHOM NpPpoOn3BOACTBE.

29 A,D,COp6LI,VIOHHbIe MeToAbl O4YUCTKA Fa3006pa3HbIX BbI6POCOB Ha NPOMbILUNIEHHOM NMPOn3BOACTBE.

30 ABCOPOLMOHHBIE METOIbI OYMCTKM ra3006pasHbIX BbIGPOCOB Ha MPOMbILLIIEHHOM NPOV3BOACTBE.

31 KaTtanutnyeckme un TepMnyeckme MetToabl O4YUCTKU I'a3006paSHbIX Bbl6pOCOB NPOMBbILLNIEHHOro Npon3BoAcTea.

32 anMeHeHVIe TepMUYECKMX MeTOO0B OYUCTKM CTOYHbIX BOA HA NPOMbILLNTIEHHOM NpeanpuaTnun.

5.2.2 TunoBbIe TeCcTOBbIe 3aAaHusA

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kenchbl)

1. B NnoMeLLeHUsX NpeanpusiTusi 4 OCBELLEHNS1 UICNOMNb3YTCA TpybYaThle NIOMUHECLEHTHbIE Nnamnbl Tuna J1b-
40, konuyecTtBo KoTopbix N1 =359 wWT., a cpegHee Bpems NX UCNONb30BaHMA B CyTkM t1 = 8 4. [NomeLueHuns
OCBeLLaTCs ToNbko B paboune gHm T1 = 305 gH.

Ha oTKpbITbIX TEPPUTOPUAX (CTOSIHKM, NPOe3abl U T.4.) UCNOMb3YOTCA PTYTHLIE NaMMbl A1 HAPYXKHOTO
ocesweHus Tuna OPJ1, konnyecTtBo koTopbix N2 = 40 wT., a cpeaHee BpeMS UX NCMOMb30BaHUA B CYTKKN t2 = 4,5 4.
HapyxHoe ocBeLLeHne BKNoYaeTcs exxegHeBHO T2 = 365 gH.

Bec namnbl JIB-40 g1 = 0,3 kr, Bec namnbl [APJ1 g2 = 0,5 kr; HOpMaTtuBHBIN CPOK Cnyx0Obl ogHor namnbl J16-40 c1
=13500 v, namnel APJ1 c2 =12000 u.

Onpepenutb HopMmaTMBbl 06pa3oBaHNs OTXOAOB NEPBOrO Krnacca OnacHOCTU Ha NpeanpusaTum
(momuHecueHTHble namnbl J16-40 n pTyTHLIE Namnbl OPJT).

2. l'opoBon pacxoa 6eH3nHa Bcemmn aBTOMOOUNSIMU NpeanpuaTms

Q= 73 1/rog. Hopma pacxoga MOTOPHOro  macrna B 3aBMCUMMOCTK OT pacxoa 6eHsmHa w1=1,8 n/100n, Hopma
pacxoga TpaHcMuccmnoHHoro macna w2 = 0,2 n/100m; NNOTHOCTE MOTOPHOIO

macna — 0,9 kr/n, TpaHcmuccmnoHHoro — 0,91 kr/n; Hopma cbopa macna (oT pacxoga): MoTopHoro — z1=0,25,
TPAHCMUCCUOHHOIO — z2= 0,3; NNOTHOCTb 6eH3uHa g = 0,74 «kr/n.

Onpepenutb HopMmaTKBblI 06pa3oBaHNs OTXOA4OB BTOPOro Kiacca onacHOCTU oTpaboTaBLUMe MOTOPHLIE U
TPaHCMUCCUOHHbIE Macna).

5.3 MeToauyeckue maTepuansl, onpegensitowme npoueaypbl oLeHMBaHUSA 3HaHUN, YMeHUI, BnaaeHuin (HaBbIKOB
M (MUNM) NpPaKTUYEeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka o6y4arowlerocs K NpoMexXyTo4YHOM aTrecTaLumu M NopAaaokK NMMKBUAaLUn akageMmnyeckomn
3a40/MKEHHOCTU

MpoBeaeHe NPOMEXYTOYHOM aTTeCTaLUMN PErfamMmeHTUPOBaHO NTOKanbHbIM HOPMaTUBHLIM aktoM CI6IYITA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxca»

O6s3aTensHOE BINOMHEHME NPOrpaMMbl MPAKTUYECKMX 3aHATUIA, BbIMONTHEHME 1 3alMTa nabopaTopHbIX padoT,
ycneLlHoe NPOXOoXAeHNe TEKyLLEero KOHTpons

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AUMCUMNnHe

YcTHas + NncbmeHHasn KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUuniHe

Mpu NpoBeaeHUN NPOMEXYTOUYHOWN aTTecTauun obyyatoLLmincs nony4YyaeT ABa Bonpoca 1 NpaKkTUKo-
OpUEeHTUpPOBaHHOEe 3afaHne. BpeMsa Ha NoaroToBKy K yCTHOMY coGecefoBaHuWio UK BpeMsl A MMCbMEHHOro oTBeTa
cocTaBnsAeT He Gornee 0HOro akaJemMn4eckoro vyaca.

PesynbTaT NpoMeXyTo4HONM aTTecTaumm B yCTHOWM dhopme coobLiaeTcst oGyyaloemMycsi HeNMocpeacTBEHHO Mocre
cobecenoBaHus.

6. YYEBHO-METOOUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCUUNNINHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | ["loa nsgaHusa | Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa




Mans6bnayo, O. A,
LLanxwnes, UN. T .,

|_|pOM blLLUNEeHHaaA 3Konorna

KasaHb: KazaHckun
HauMOHanNbHbIN

https://www.iprbooks
hop.ru/95015.html

dpuanang, C. B. nccnengoBaTenbCkui 2017
TEXHONOrM4YeCcKni
YHUBEPCUTET
BeTowkuH, A. T. NHxeHepHas 3awumTa . http://www.iprbooksh
aTtmocdepbl 0T BPeaHbIX MOMCKBa' Wdpa- 2019 op.ru/86588.html
BbIGPOCOB HAEHEPN
BeTowkuh, A. T. MHXeHepHasa 3awmTa . http://www.iprbooksh
rmgpocdepbl oT cbpocor MOMCKBa' MHcppa- 2019 op.ru/86589.htmi
CTOYHbIX BOZ HXEHepns
Matpakosa, I". P., MpoMblwneHHas aKonorus K n https://www.iprbooks
Pysatosa, M. A., i lbaletin 2020 hop.ru/121032.html
KyTysos, A. T.
BeTowkuH, A. T. OCHOBbI MHXEHEepHOW Mocksa, Bonoraa: Urdpa http://www.iprbooksh
3aLLMTLI OKpYXKatoLwen cpeapl rokerepus: 2019 op.ru/86614.htmi
Kysbmny, B. B. MpoMblwneHHas aKonorus: MuHck: Bbiwanwas 2019 https://lwww.iprbooks
NPAKTUKYM Wwkona hop.ru/120063.html
BeTowkuH, A. T. NHxeHepHas 3awumTa . http://www.iprbooksh
OKpyXaroLLel cpeabl OT MOMCKBa' WHdpa- 2019 0p.ru/86590.html
BpeAHbIX BbIBpocoB HXEHEPN
Panucosa, J1. B., MpoMblwneHHas akonorus https://www.iprbooks
dpugnang, C. B., (OCHOBBI MHXEHEPHbIX hop.ru/129253.html
ConbswmnHoBa, O. A., pac4eToB) KasaHb: l3gaTenbcTBO 2021
CaBenbes, C. H., KHUTY
Opsxnos, B. O.,
Llanxwnes, UN.T.
Movgan, T. E,, MpoMblwneHHasa aKonorus http://www.iprbooksh
Annenon, b. P., . op.ru/74942.html
lvpycos, 3. B., Mocksa: OHUTN-OAHA 2017
lvpycos, 3. B.
Octposckun, HO. B. MpoMblwneHHasa akonorus Hosocnbupck: http://www.iprbooksh
HoBocnbupckui 0p.ru/91694.htmi
rocyaapCTBEHHbIN 2018
TEXHUYECKNI
YHUBEPCUTET
Kapayw, C. A., Hagsop n koHTponb 3a Tomck: ToMcKuin https://www.iprbooks
epacumoga, O. O., obbekTammn TexHocdepbl rocy1apCTBEHHBbIiA hop.ru/139133.html
lepacumosa, E. A. apXUTEKTYPHO- 2024
CTPOUTENbHbIN
yHuBepcutet, 96C ACB
Mscoepnosa, T. H. MpoMblwneHHas akonorus PocToB-Ha-[JoHy, http://www.iprbooksh
TaraHpor: M3gaTenscTeo op.ru/87477.html
2017
KOxHoro dhenepanbHoro
yHMBEpCUTETA
Kapayw, C. A., KoHTpornb (Hag3op) 3a Tomck: ToMcKuin https://www.iprbooks
epacumoga, O. O., 6e3onacHoOCTbIO Ha rocyJapCTBEHHBbIiA hop.ru/139131.html
lepacumosa, E. A. npoussoacTtee B Poccum apXUTEKTYpHO- 2023
CTPOUTENbHbIN
yHuBepcutet, 96C ACB
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
Abceuntos, E. T. MpoMblwneHHas aKonorus . http://www.iprbooksh
Anmatbl: Hyp-TpuHT 2016 op.ru/67125.htm
3aniues B.A. MpoMblwneHHas aKonorus https://ibooks.ru/read
. ing.php?
MockBa: TepeBUH®D 2015 short=1&productid=3
50401
CamapwvH B. 1., MpoMblwneHHas aKonorus. http://publish.sutd.ru/
Mapkosa T. U. JlTabopaTopHbI NPaKTUKym cne.: cnerynta 2016 tp_ext_inf_publish.ph
p?id=3576
CrapocTtuHa, L. B., MpomblwneHHast akonorus Benropoa: Benropoackuii http://www.iprbooksh
CwmoneHckas, J1. M., rocyaapCTBEHHbIN op.ru/66674.htmil
Ceeprysosa, C. B. TEXHONMOMMYECKNI 2015

yHuBepcuteT nm. B.T.
LLlyxoea, O6C ACB




6.2 NepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM
OnekTpoHHO-6mbnunoteyHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 NepeyveHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumnniunHe

J'Ia6opaTopr|e cTeHabl, Heobxoaumble Ans Pa3BUTUA NPAKTUYECKMX HaBbIKOB NMpu npoBeaeHnn na60paTopHoro

npakTukyma
Ayautopus OcHalleHue
MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA 4 P A
aygutopus

YyebHasa aygutopus

CI'IeLI,I/laJ'II/l3VIpOBaHHaF| mebenb, gocka
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