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Hensmu

1. Ilean ocBOEHUSA TUCHUILIHHBI

OCBOCHHUSI JUCUUIUIMHBI  sBIsieTCs  (GOpMUpOBaHUE Y

oOyyaromuxcs

onpeaenennoro OOIl (m. 5. O6meit xapakrepuctukun OOIIl) coctaBa KOMMETEHLUMH it
MOATOTOBKH K MPO(HEeCCHOHATBLHOU IeATEIbHOCTH.

Kon = CocTaBisiioue pe3yjbTaTOB 0CBOEHHS (JeCKPUIITOPHI KOMIETEHIIMii)
AUMEHOBaHHE
KOMIIETEeHIIUH
KOMIIETEHIIMHA HaumeHoBaHue
Kon
IK(Y)-9 | CnocoOHOCTH TIK(Y)- 9.B1 Bnangeer 6a30BbIMU puéMaMu CO3AaHUS MOJICIICH
CO371aBaTh MOJIEIH ) HOBBIX CHCTEM 3aIIMTHI YeJIOBEKA U CPeJIbl OOUTaHHS
HOBBIX CHCTEM Brageer meTomamu pacaeToB OCHOBHBIX
samuThl yeoBeka | [IK(Y)- 9.B2 | xapakTepuCTHK CUCTEM 3aILUTHI YeJIOBEKA U CPEJIbl
W cpesibl OOMTaHUS oOuTaHus
YMeeT NpUMEHSTh eCTeCTBEHHOHAY YHbIE, (PHU3MKO-
MaTeMaTHYECKUE ¥ TEXHOJIOTUYCCKIE 3HAHUS TIPU
IK(Y)- 9.1 y p
CO3/IaHNU MOJIETICH CHCTEM 3allUThI YEIOBEKa U
cpelibl OOUTaHHUSI
TIK(Y)- 9.Y2 YMeeT mpoBOUTE pacyeThl XapaKTEPUCTUK CUCTEM
) 3aIUTHI Y€JIOBEKA U CPEIbl OOUTaHUS
3HaeT OCHOBHBIE CUCTEMBbI 3alUThI YEIOBEKa U
TIK(Y)- 9.31 B
CpeJlbl 0OUTaHUS
TIK(Y)- 9.32 3HaeT NPUHITUITBI ¥ METOJIBI pacueTa OCHOBHBIX
) CHCTEM 3alllUTHI YEJIOBEKA U CPeIbl OOMTaHUS

2. Mecto aucuuniannbl B cTpykrype OOII

JlucuurimHa OTHOCUTCSI K BapuaTUBHOW vacT bioka 1 ydyeOHoro rmana o6pa3oBatenbHOM
MPOTPAMMBI.

3. [InaHupyemble pe3y/bTaThl 00y4YeHUs M0 TUCIUILTHHE

[Tocne ycnenHoro 0CBOCHUS AUCHUILIHHBI Oy 1y T C(OPMHUPOBAHBI PE3YIHTATH 00YUCHHUS:

Ilnanupyemble pe3yJabTaThl 00yUeHH s 10 JUCHUILINHE Kommnerenuus
Kon HaumenoBanue

PII-1 [IpumeHsTh 3HaHNWE 3aKOHOB I'MAPABIMKYU IPU ONPEAETIEHUN OCHOBHBIX IK(Y)-9
MapaMeTpoB T'a30BBIX NOTOKOB M (PU3UKO-XUMHUUYECKHE OCHOBBI TEXHOJIOTHI
OYHMCTKH aTMOC(EPHBIX BBIOPOCOB M CTOYHBIX MMPOMBIIIIICHHBIX BOJI.

PII-2 BbINONHATE pacyeTsl IpU NPOEKTUPOBAHUM CUCTEM OUYHUCTKU I'a30B U IK(Y)-9
MIPOU3BOJCTBEHHBIX CTOKOB.

P/I-3 YMeTs BBIOUPATh U OIEHUBATH MOIXOISAIINE CXEMbI OYUCTKUA OTXOISAIIIX IK(Y)-9
ra30B U CTOYHBIX BOJI HA MPOMBIIIUICHHBIX MPEANPUSTUSAX .

O11eHOYHBIE MEPONPUATHS TEKYILET0 KOHTPOJIS M TPOMEKYTOUHOM aTTeCTAllMU MPEICTABICHBI B
KaJEeHJAapHOM PEUTUHT-TUIaHE JUCIUILINHBI.

4. CTpyKTYypa U cojep:kaHue TUCHUIITHHBI

OcHoBHBIE BH/bI Y4¢OHOM AeSITEILHOCTH

DopmMupyeMbli Buabl yueOHOI 1eITeTbHOCTH
pe3yJbTaT
00yueHHs 1O

JAUCHHUIITIHHE

Pazfesnl Ay cOMTINHBI

O6bem
BpeMeHH, Y.

Pazmen 1. PI-1 Jlexuum 8
PacueT u npoekTupoBaHUE CUCTEM P/-2 [IpakTuueckue 3aHATUS 24
OYHMCTKH aTMOC(EPHBIX BEIOPOCOB P/I-3 CamocrosTenbHas paborta 76




Paznen 2. PJI-1 Jlexmmu 8

PacyeT u npoexkTupoBaHue CUCTEM PJI-2 [TpakTHYeCKHE 3aHATHS 24

OYHMCTKH CTOYHBIX BOJI PJI-3 CamocrosTenbHas padbora 76

CoaepxxaHue pa3ie10B JUCHUILIHHBI
Paspnen 1. Pacuer n npoeKTHpPOBaHME CHCTEM OYUCTKH ATMOC(EpPHBIX BHIOPOCOB

OnpeneneHI/Ie Ta30BBIX IIOTOKOB. HpOMBIIHJ'IeHHI)Ie aspo30Jin B IPOU3BOJACTBCHHBIX
nponeccax. CpolicTBa B3BEHICHHBIX YaCTHII. COHpOTI/IBHCHI/Ie 1"33006p213HOI7I Cpeabl

nBKeHUI0 4vacTull. OCHOBHBIE MEXaHM3Mbl ocaxjaeHus. (Cxema KiaccuPUKALUU
MbUICYJIABIMBAIOMIKX arnmapaToB. OCHOBa pabOThl CyXUX MEXaHMYECKUX NbLICYJIOBUTEICH.
OcHOBHbBIE KOHCTPYKUMHU HUKJIOHHBIX MBUICYTOBUTENCH U MPOLIECCHI, TPOUCXOSAIIUE B HUX.
IIpotecc  Mokporo  mbuleyJajdeHus. [ WApaBIMYECKOE  CONPOTHUBICHHE  MOKPBIX
neuteyaoputeneit. Ilpomecc dunpTpamuu. YCTpoHCTBO (QHIBTPYIONIMX IEPETOPOIOK.
BosnokHucThie GUIBTPHI U OCOOSHHOCTH YJIaBJIMBAHUS YaCTHI] HA HUX. MOKpbIe (DUIBTPHI-
TyMaHOYJIOBUTEIH, UX TPUMEHEHUE U 0COOEHHOCTH. AOCOPOLIMOHHBIE METObI OUUCTKH.

Tembl nexkumii:
1. TexHODOrUs OYMCTKH ra3oB. A3p030JId U UX OCHOBHBIE CBOMCTBA.

2. OcHOBHbIE MOHATHS MEXaHMKH a’posoneil. Kmaccudukanus mNbUIeyIOBUTENECH.

CYXI/IG MCXAaHUYCCKUC IbUICYJIOBUTCIIN.

3. Mokpsie mnbuieyjoBuTean (ckpyoOepnr). OumcTka BBIOPOCOB OT Ta30-

napooOpa3HbIX 3arPSI3HUTEIICH.
4. Ouuctka GuiIbTpOBAHUEM. DIIEKTPUUYECKAs OUHUCTKA I'a30B.

TeMbl NpAKTHYECKHUX 3aAHATHH:

. OnpeneneHune rTUAPOTNHAMUICCKIX PEKUMOB.

. Pacuet 3(eKTHBHOCTH OYMCTHBIX COOPYKEHUH.

. OnpeeneHye THAPABINYECKOTO COTPOTHBIICHUSI.

. OnpeeneHrie pa3MepoB NOJOYHOH MBLICOCATUTEIBHON KaMephl.

. Onpenenenue >pPeKTUBHOCTH MBUICOCATUTEITBHON KaMEpPhI.

. PacueT nukiona.

. Pacuet ckpy66epa-Benrypu.

. Pacuer anexkrpodunbrpa.

. Pacuer nporieccoB u anmnapaToB afcopOLnu Ta30B.

10. MI3yueHre KHHETUKY KOHBEKTUBHOM CYIIKH KaHIJISIPHO-TIOPUCTHIX MaTepUAIOB
11. I3yueHue ruipoJuHAMHUKHU B3BEIIEHHOTO CIIOS

12. Onpenenenne ko3pduimeHTa Mmacconepeaayu B mpouecce abcopOuuu

O 00 IO\ i & W IN =

Paszgen 2 Pacuer n NMPOCKTHPOBAHUE CUCTEM OYUCTKHU CTOYHBIX BOJA

n

CocraB, cBoiicTBa, KiaccU(HKalus 3arpsA3HEHUH M YCIIOBUS BbIIYCKa CTOYHBIX BOJ B
BogoeMbl. CoCTaB M CBOMCTBA CTOYHBIX BOJA. MeToabl ncciaenoBaHus CTOYHBIX BoA. M3mepeHue
pacxonoB. Otbop mpo6. OOmme mokazaTenud  3arps3HEHHOCTH. METOObl  OYUCTKHU
IPOU3BOJCTBEHHBIX CTOYHBIX BOJA. OCHOBHBIC METOAMKH pacyeTa anrnaparoB OYHUCTKH CTOYHBIX

BOJI.
TeMbl JIeKIIHA:

5. MCTOI[I)I OYUCTKHU TPOU3BOACTBCHHBIX CTOYHBIX BOJI. OcBeTiieHHE CTOYHBIX BOI.

OTtcTanBaHue
6. ®noTtanus. O4UCTKA CTOYHBIX BOJ KOAryJISIIUCH.

7. O4uCTKa CTOYHBIX BOJ OT PACTBOPEHHBIX HEOPraHMUECKUX M OPraHMYECKUX MPUMECEH.

buonornyueckas ouncTka CTOYHBIX BOA.
8. Hosrle MEPCHCKTUBHBIC MCTOABI OUUCTKH IPOU3BOJACTBCHHBIX CTOYHBIX BO/I.



TeMbl NPAKTUYECKUX 3aHATHM:
1. OO6opynoBaHHE 11 MEXaHHYECKOW OYMCTKH CTOYHBIX BOJI. PacdyeT ropu3oHTaIbHOK
MECKOJIOBKH.
2. OOopynoBaHHe /ISl MEXaHUYECKOM OYMCTKU CTOUYHBIX BOJ. PacyeT ropu3oHTanbHOTO
OTCTOMHUKA.
3. PasnmeneHue «KUAKOCTH-TBEPA0E» TEIO HEHTPUPYTHPOBaHUEM. TEXHOIOTHICCKUN U
KOHCTPYKIMOHHBIN pacdeT HeHTpUudyr.

4. @unbTpanus CTOYHBIX BOJ. Pacuer 3epHHUCTHIX QUIBTPOB.

5. Ilpouecce u anmapaTsl GU3HKO-XUMHUYECKON OUUCTKHU BOABL. KoarynsunoHHas ouncTka
CTOYHBIX BOJI OT KOJUIOMIHBIX YACTHII.

6. dnoranMoHHAs OYMCTKA CTOYHBIX BOJ. PacyeT ¢uiotaTopa-oTCTOMHUKA.

7. AncopOnuoHHAs OYMCTKA CTOYHBIX BOJ OT PACTBOPUMBIX OPTaHMUECKUX BEIICCTB.

Pacuer agcopbepa.

8. AncopOnnoHHAast 0OYMCTKA CTOYHBIX BOJ OT IMAaHUIOB. Pacuer ajcopbepa.

9. DKCTpaKIMOHHBIN MPOIECC OYUCTKUA CTOYHBIX BOJI. PacueT BepTHKaIbHOTO SKCTPAKTOPA.

10. DnekTpoxuMuYeckas OUMCTKa CTOUHBIX BOA. Pacuer anekTpokoarynsaropa.

11. XuMudeckue METOAbl OYUCTKU CTOUYHBIX BOJ. HeliTpanuzanus, XIopupoBaHue u
030HUPOBaHUE.

12. buoxumudeckast O4MCTKA CTOYHBIX BOJI. Pacuer asporeHka.

Tematuka KypcoBbIX padoT:
Pacuér TapenbuaToil peKTH(PUKAIMOHHON KOJIOHHBI HEIPEPBHIBHOTO JIECHCTBUSA, JIJIS
pasneneHus OMHAPHON cMeCH alleTOH-METaHOJ
Pacuér TapenbuaToii peKTH(UKAIMOHHONW KOJOHHBI HEMTPEPBIBHOTO NEHCTBHS, IS
pazzeneHus cMecu 0€H301-TOTy Ol
Pacuér u BEIOOP HUKIIOHOB JJIsI 3aTBOPA HETPEPHIBHOU BBHITPY3KH
Pacuér mapameTpoB BEHTUIATOPA ABIMOYIAaJIEHUS B 12-TH 3TAXKHOM 3[JaHUH

5. Opraﬂmaunﬂ CaMOCTOSITEJIbHOM paﬁoTbl CTYAEHTOB

CamocrosiTenbHast paboTa CTYIEHTOB TPU HM3YYEHUW HUCIHHUIUIMHBI TPEAYCMOTpPEHA B
CIEAYIONIMX BHIAX U PopMax.
— Pabora ¢ JEKUMOHHBIM MaTEPHAIOM, MOUCK M 0030p JUTEPATYpPhl M SJIECKTPOHHBIX
HMCTOYHHKOB MH(OpMALIMU IO MHIUBUAYATHHO 3aJaHHON MTpobIeMe Kypca
— MHzydeHue TeM, BHIHECEHHBIX Ha CAMOCTOSATENBHYIO TPOPAOOTKY
— BrimonHenne qoMalIHUX 3a0aHAN
— IloaroroBka K NpakTUYECKUM U CEMHUHAPCKUM 3aHATUAM
— BrmoaHeHue KypcoBoit paboThI
— TloaroroBka K KOHTPOJBHOU paboTe, SK3aMEHY

6. YueOHO-MeTOoqMYecKoe M HHPOPMALIMOHHOE o0ecneyeHue TUCIUTITHHBI.

6.1. YueOHO-MeTOAMYecKOe o0ecniedeHne

1. boukapeB, B. B. Teopernueckre OCHOBBI TEXHOJOTHYECKUX IMPOIECCOB OXPaHbI
OKpyXXaromieit cpeasl : yueOHoe mocobue / B. B. boukapeB; HanmonanbHBIM
uccienonatenbckuit Tomckuit monutexunueckuit yausepeutet (TIIY), UHCTUTYT IpupOAHBIX
pecypcoB (UITP). — Tomck : Wzn-Bo TITY, 2012. - URL:
http://www.lib.tpu.ru/fulltext2/m/2013/m057.pdf (mata obpamenus: 13.04.2019). — Tekcr :
IEKTPOHHBIN.

2. Jlsnxos, A. A. TexHuKa 3alIUTHI OKpY>KaoLIeH cpenbl : yuedHoe mocodue / A. A. Jlsnkos,
E. U. NonoBa. — Tomck : U3n-Bo TITY, 2009. — 317 c.: un. — TekcT : HEMoOCpeACTBEHHBIH.



3. IlaBnos, K. @. [Ipumepsl U 3ama4ul 1O Kypcy MPOLECCOB M aIlapaToB XHUMHYECKOU
TEXHOJIOTHH : yuyeOHoe mocobue s By30B / K. @. ITaBnos, I1. I'. Pomankos, A. A. HockoB. —
10-e u3n., nmepepad. U A0M. — pPENPUHTHOE U3naHue. — MockBa : AnbsHe, 2013, — 576 c.:
ni1. — TeKCT: HemOCPEACTBEHHBIN.

JdonmoaHuTeIbHASA JIUTEPATYypPa

1. Betomkun, A. I'. OCHOBBI HH)KEHEPHOM 3K0JI0THH : yueOHoe nmocodue / A. I'. BeTomkuH.
— Cankr-IletepOypr : Jlanb, 2018. — 332 ¢. — TekcT: aneKTpoHHBI // JIaHb : 21EKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/107280 (mata oOpamieHus:
13.04.2019). — Pexum noctymna : u3 kopnopatuBHoii cetun TITY.

2. KacatkuH, A. I'. OcHOBHBIE TPOIECCHI U anmapaThl XUMHUUYECKOW TEXHOJIOTHH @ YUYEOHHK
st By30B / A. I'. Kacatkun. — u3a. crep. — Mocksa : Anbsac, 2014. — 750 c.: mi. — Teker
: HEMOCPECTBEHHBIN.

3. Ilpouecchl 1 anmapaTbl XUMHUECKOW TexHonmoruu. OOumii Kypc : y4eOHHK : B 2 KHUTAaX.
Kuura 2 / B. I'. Aiinmrreiin, M. K. 3axapos, I'. A. Hocos [u ap.] ; mox pen. B. I'. Alinmreiina.
— 8-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — Tekcr : snekTpoHHBIH // JlaHb:
ANEKTPOHHO-OnOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/111194 (nmata
obpamenus: 13.04.2019). — Pexxum noctyna : u3 kopnoparuHoit cetu TITY.

4. CorHukoBa, E. B. TeopeTnueckrie 0CHOBBI POIECCOB 3aIIUTHI CPEAbl OOUTaHUS : yueOHOe
nocobue / E. B. Cotnukosa, B. Il. JImutpenko, B. C. CotauxoB. — Caunxrt-IlerepOypr :
Jlanp, 2014. — 576 c. — Texct : anexTpoHHbIN // JlaHb : 31€KTpOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/53691 (mara o6pamenus: 13.04.2019). —
Pexum noctyna : u3 kopnopatuBHoi cetu TITY.

6.2. UudopmanmoHHOE M MPOrpaMMHOe obecnedyeHue

Internet-pecypcsr (B 1.4. B cpene LMS MOODLE u np. o6pa3oBatenbHbie 1 OMOIHOTEYHBIC
pecypchl):

[IpodeccronanbHbie 6a3bl JAHHBIX U WH(OOPMAIIMOHHO -CIIPABOYHBIE CHCTEMBI JIOCTYIIHBI 110
cebuike: https://wwwe.lib.tpu.ru/html/irs-and-pdb

JIuneH3noHHOE TporpaMMHOe oOecrieueHne (B cOOTBETCTBUM ¢ [lepedHeM JHMIIEH3HOHHOTO
nporpamMMmHoro obecrneuenus TIIY):

1. 7-Zip;

2. Adobe Acrobat Reader DC;

3. Google Chrome;

4. Microsoft Office 2007 Standard Russian Academic

7. Oco0ble TpeOGOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecTeYeHUI0 TN CIUTIINHBI

B yuebGHOM mporiecce UCnoib3yeTcst Cleayroliee 000pya0BaHue:

NQ HaumenoBanue CrIeuaJIbHbIX HOMCH.[GHI/Iﬁ HaumeHnoBanue o6opyz103aHI/m

1 | AyauTopus i npoBeAeHHs yueOHbIX Ipoexrop LCD 4200 ANS lumen NEC NP 2150 - 1
3aHSTHI BCEX THITOB, KypCOBOT'O IT.; YHUBEpCcaJIbHbIH KOHTpoiuiep o6op.mpe3eHT. Kramer RC-81R
MPOEKTUPOBAHUA, KOHCYJIbTALIUH, - 1 mrr.;Komnerorep koHpurypanuu Nel Intel Core i3 - 1 mr.;
TEKYIIEero KOHTPOJIS ¥ TpoMexxyTouHoi | Jlocka ayauTopHast HacteHHas - 1 mT.;KommiekTt yueOHoi Mebenu
aTrecranuu (yaeOHas ayAUTOPHS) Ha 42 110caJOYHBIX MECT
634028, Tomckas 00aacTh, T. ToMCK,
CaBuHbIX ynuma, 1. 7, 309

PaGouass nmporpamMa coctaBieHa Ha ocHoBe OOIIEH XapaKTEpUCTHKH 00pa3oBaTeIbHOM
nporpammbl 1o Hampasinenuto 20.04.01 Texnocdepnas Oe3onacHocTs [/  VYmpasiieHue
KOMIUIEKCHOM TexHochepHoii 6e3omacHoCcThIO (prieMa 2019 r., ouHas popma oO0ydeHus ).


https://www.lib.tpu.ru/html/irs-and-pdb

Pa3zpaboTumk:

JlomkHOCTB DUO

Honent OKJ] I'psiznoBa E.H.

[Tporpamma o100peHa Ha 3aceIaHUU BBITYCKAIOMIETO OTICIICHUS KOHTPOJIS U IMATHOCTUKH
NIIHKEB (mpotokoin ot 24 urons 2019 1. Ne 27).

3aB. kageapoii — pyKOBOAUTENb OTACICHHS ,
Ha rpaBax Kadenpsl OTAEICHUS KOHTPOIIS ~ / e, 3
U TMarHOCTHKH, 1.¢-M.H, ipodeccop P 1/ A.Il. CypxukoB




