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Pa6ouas mporpamMa cocTapiieHa Ha OCHOBAaHUU TPeOOBaHMMI:

" @enepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTEbHOIO  CTaHAapTa
BhICILIEr0 oOpa3oBaHusi — OakangaBpuaT 1o HampasiaeHHro noaroroku 20.03.01
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# BhIcIero oopazoBanus Poccuiickoil @enepanun 25 mas 2020 r. Ne 680

"  yyeGHOrO IJIaHa, YTBEPIKAEHHOTO ydeHBIM coBeToM BI TV
uM. B.I'. IllyxoBa B 2021 roxy.
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1. IVTAHUPYEMBIE PE3YJIbTATHI OBYUYEHUWS 1O JUCIUILUINHE

Koa v HauMeHOBaHUE

HauMeHoBaHue MoKa3aTend

Kareropus K )
(rpyrna) 0J ¥ HAaHUMEHOBAHHE HHJIHKATOPa OLICHUBAHHA PE3YIBTATA OOYUCHHA
" KOMIETCHUIUH JOCTHKEHHA MO AUCLIMIUTHHE
KOMIETCHLM I
KOMIIETEHUHH
[Mpodeccuonansuas | IK-1 Crnocoben | [TK-1.1  Ananusupyer | B pesyabTaTe OCBOCHHA
pa3pabaTeiBaTh H | pEKOMEHAYEMBIC JUCLATLTHHBL obvyaromukcs
IPOBOIUTE uHpOPMALHOHHO- JIOJIKEH
MEPONPHATHS Mo | TEXHHISCKHUMH Snamo. KnaccHpUKALHU BHAOB H
MOBHILICHHIO CrpaBoOYHHKAMH HarnpaplcHUM ACATENBHOCTH
sthexTuBHOCTH HAWITYYIIHE JOCTYIHBIE | CHCTEM MOHHTOPHHTA,
IPHPOAOOXPAHHOH TEXHONOTHH B Cdepe | MPHOPHTETHOCTD H3MEPEHHH
AEATENIBHOCTH JEATENPHOCTU KOHLIEHTpauuH 3arpA3HAKLINX
OPraHU3ALHH OpPTaHH3ALHH, HX | BEILECTB; METO b aHAH3a
(opraHM3aLHOHHO- 3KONMOTHUECKHX O0OBEKTOB OKpVKAaKOLIEH Cpeis U
VIIPABIECHYECKHUH ) KPUTEPHEB H  OMNBITA | OLICHKH 3KONOTHYECKOH CHTVALHH;
MPUMECHEHUA B | Vaemn: OPraHU30BBIBATD
AHANOTHYHBIX MOHHTOPHHT B NPUPOIHO-
OpraHH2alLUAX TEXHOT€HHOM KOMILIEKCE "
AHANTU3HUPOBATb €ro0  PE3yIbTaTH,
COCTAaBNATh  KPATKOCPOYHBIC U
JONTOCPOMHBIE MPOTHO3H Pa3BUTHA
CHTYaLMH, HUCIIQJB30BATh
COBPEMEHHYIO H3MEPUTENBHOM
TEXHHKY, COBPEMECHHHIE METObI
H3MEPEHUS;
Bagoemv: MeTogukaMu oOpaboTKH
H QHATH3Aa JAHHBIX TMONEBBIX H
nabopaTopHbIX HCCIIEIOBAHUH,
obcnenoBaHuii, OKCIEPTH3BI U
MOHHTOPUHIA 00BeKTOB
mpupo, 1000 yCTPOHCTEA,
BOJOMONb30BAHHS,
IKCILTYATHPOBATh npuoOopHI,
MPOH3BOJUTE AHAIHM3B  BO3AYXA,
BOIBI, TMOYB, HCTMONB3YA THUIOBHIC
METOIHUKH.
[IK-1.2 IInanupver mo | B pe3ynerate OCBOCHHA AHCLH-
pe3ynbTaTaM OLCHKH | TTHHBI 00YYAOIUHCA AOMAKEH
BO3IEHCTBHA Ha | 3#amb, OCHOBHL KOHTPOIA 34 Ka-
OKPVAIOLIYVIO  CpEny | YECTBOM OKPYXKAIOLUEH cpeawl, €ro
MEPOTIPHATHS no | mpubopHOM obecneueHun B
CHHZKCHHIO 3ABHCHMOCTH OT TCXHOJIOTHYC-CKHX
(mpeaoTBpalLECHUIO) MPOLIECCOB;
HETATHBHOTO Vaemo:  ucmonnb3osate  COBpe-
BO3NEHCTEBHA HA | MCHHBIE METOABI CHIDKCHHS Hera-
OKPVIKAIOLIYIO CPeay THBHOTO BO3JCHCTBHA
Braoems: opranmsanpen paboTs
CTPYKTYPHOTO NOApa3neNeHuA
3KONOTHYECKOTO KOHTPOIA
[Mpodeccuonansuas | I1K-3 Crnocoben | [IK-3.1  Anmamusupyer | B pesynbrare OCBOSHHA JauCIu-
paspabarriBaTh 3¢ ¢eKTHBHOCTE pabOTHI | MIHHBI OOYYAOLIMHCA AOIKEH:
3KOMOTo- NPHPOIOOXPAHHBIX 3uamo: OPHEHTHPOBATLCA B
3KOHOMHYECKOE 00BbeKTOB NpeanpHATHS | COBPEMEHHBIX nponeccax 5
00OCHOBaHHE TIAHOB | H €r0 MOAPa3JeNeHHH Ha | TEXHHYECKOM 00ecrneyeHUN
BHEIPCHUS HOBOH | COOTBETCTBHE 3AIMTHL ATMOC(EPBI
NPHPOAOCOXPaHHOI TpeOOoBaHHAM Yaremn: obecneynBaTh
TEXHHUKH H TEXHONOTH | obecneucHH 0€30MaACHYI0 SKCITYaTaALHIO




B OpraHH3alUH | HEOOXOAUMOCTH obopvAoBaHHA  ANA  2alIHTHI
(OpraHM3aLHOHHO- BHEIPSHHS armoceps
YIpaBICHYECKHH ) 0¢30MacCHOCTH Baaoemn: OCVLIECTBIIATh
NPABUTBHBII BHIOOP H
HCIONb30BAHHE COOTBSTCTBYIOMIMX
TEXHHUSCKHX CpeacTB
NMPHMEHHTENBHO K
PELICHHUKO KOHKPCTHBIX 3a0a4
3AILHUTH ATMOC(EPHL.
[IK-3.2 OGocnoswiBacT | B pe3ysbTare OCBOCHHA NWUCLM-
H OCYWECTBILCT | IMHBI OOYYAIOLIMICA OOJKEH:
BHCAPCHHE Ha | Zuame: TEXHUYECKHE
TPCANPHATHH — HOBOM | y apakTepUCTHKH,
TOXHHKH AT | KOHCTPYKTHBHBIE OCOBGEHHOCTH
o0ecrmeucHHA
AKONOMHMECKOI paspadaTbiBaeMbIX U
Be30MACHOCTH UCTOJIb3YEeMbIX TEXHUHECKHUX
CpeacTB IS 3AILUTHI
aTMocdephl.
Vuems: obecneunBarb
Oe30nacHyr0 IKCIUTY ATALIHIO
o0opynoBaHMA AJNA  3aLIHTHI
aTMocepbl
Braoems: HABBIKAMU
ONPEAENEHNA ONTUMAJbHBIX U
pauroHaNbHBIX
TEXHOJOTHYECKHX PEKMMOB
paborel  obopynoBaHust s
obecneueHnst 3ALMThI
aTMocdepbl

2. MECTO JMCIIAIIVIMHBI B CTPYKTYPE
OBPA30OBATEJILHO¥ IIPOTPAMMBI

1. Komnerennusa ITIK-1 CoocobeH paspadaTeiBaTh M MPOBOAUTE MEPONPHUATHS

o

MOBBIMIEHHE)  YDOEKTUBHOCTH  NPUPOAOOXPAHHON  JAEATENBHOCTH

OpraHu3auny (OPraHu3aluHOHHO-VIIPABICHYCCKHMA

JanHas kKoMneTeHuus GopMupyerTcd CIeayiouMi AUCUHTUTMHAMH.

Cragus HauMeHOBaHNs OUCLHUTIIHHBI
1 BeeaeHue B npogeccuio
2 TTpOMBILINIEHHAS KOJOTHS
3 OCHOBbI NPHUPOAOCTIONB3OBAHNUA
4 BogooTseneHNe H OYHCTKA CTOYHBIX BOJ,
5 HNuxeHepHas 3aluTa  OKPYXKAOLIEH Cpebl B  NPOHU3BOACTBE  CTPOHTENBHBIX
MaTepHAJIOB
6 HHxxeHepHas 3allUTa B THAPOTEXHHYECKOM CTPOUTENLCTBE H BOOHOM XO03SHCTBE
7 TexHonorus nepepaboTKH OTXOIOB
8 Dx0OHOTEXHONOTHA
9 VHKeHEPHBIE METOABI 3aILUTHI aTMOChEpHI
10 JamuTa OKPyRAOIIEH Cpebl H IKONOrHYeCKas 0€30NaCHOCTh HA MPEANPHSTHSIIX
11 I1poH3BOACTBEHHAA TEXHOJOTHYECKAs (TPOSKTHO-TEX HONOTHUECKAs ) MPAKTHKA
12 [IpousBoACTBEHHAA NMPEIAUTIIOMHAA MPAKTHKA




2. Komnerenuusa IIK-3 CnocobeH pa3zpabaTeIBaTeL IKOIOTO-3KOHOMHYECKOE

000CHOBAHHNE _ IIJIAHOB BHCAPCHHUA HOBOM H[ZI/I[ZOQOOX[ZaHHOﬁ TCXHUKH H

TEXHOJIOTHi B OPraHU3aluU (OPraHUu3alHOHHQ-YIIPABJICHYSCKHIA )

JlaHHad xoMNeTeH1Us (POPMUPYETCA CIEAYIOMUMU AUCIHIUTHHAMH.

Cranus HanMeHOBaHNA AHCLMITIHHEI
1 Vnpasnenue oxpaHoi okpyxaweii cpeast (YOOC)
2 JHepropecypcocOeperaronye TeXHOJIOTHH
3 PacueT 1 MpoeKTHPOBaHNe MPHPOAOOX PAHHOTO 000PYAOBAHHUS
4 HHkeHepHble METOAbI 3AILHUTBl aTMOChEpEI
5 3awmTa OKpyXKaroUeH cpenbl H 3KoNnorudeckas 0e30nacHOCTb Ha MPEANPHATHIX
6 I1pou3BOACTBEHHAS TEXHOJIOTHYECKAs {IPOSKTHO-TEXHOJIOMHUYECKas ) MPAKTHKA
7 ITpon3BOACTBEHHAS NPEUIMIUIOMHAs MPAKTHKA

3. ObBbEM JUCIIHMILTHUHBI
O0b1as TPy J0EMKOCTh AUCUMIUIMHEL COCTaBIICT 5 3a4. eaunm, 180 gacos.
JIMCIUIUTHHA peau3yeTcd B paMKax MPaKTHYECKOH MOATOTOBKH:
dopMa NpOMEXKYTOUHOI aTTECTAIlMH _3K3aMEH

(3K3ameH, JUbbepeHI MPOBAHHBI 3a4€ET, 3a4ET)

Bun yueGHoli paboThl Bcero Cemectp
4acoB Ne 6
O61mas TPYyAOEMKOCTh AUCIUILIHHBIL, Yac 180 180
KonTakTHas padoTa (AyAHTOPHBIE 3AHATHS ), B T M.} 72 72
JIEKLHH 34 34
nadopaTopHbie - -
NPaKTHYECKUE 34 34
IPYIIOBBIE KOHCYJIBTALHHU B IEPHOA TEOPETHUECKOTO 4 4
00yYeHUs U MPOMEKYTOYHOMN aTTecTalnu
CamocToaTenbHan pafoTa CTyACHTOB, BKIIOYAS 108 108
HHANBHAYAJbHbIE H TPYNMOBbIE KOHCYJbTALHH, B
TOM YHCJIe:

KypcoBoil npoekT - -
Kypcopas pabota - -

PacueTHO-rpaduueckoe 3aaHne 18 18
HMuauBuayanbHOE JOMALIHEE 3a0aHHE - .
CamocrosTenbHas padoTa Ha MOArOTOBKY K 54 54

ayOHTOPHBIM 3aHATUAM (IEKLMH, MPaKTHUECKHE
3aHATHS, TabopaTOpPHbBIE 3aHATHS )
JK3aMeH 36 36




4. COAJEPYKAHUE THNCIIUILTHHBI

4.1 HanmeHOBaHHE TE€M, HX COAepxKAHHE H 00beM
Kypc3 Cemectp6

O61pem Ha TeMaTHUYECKHI
paznen mo BuAaM y4eOHoI
Harpy3kH, 4ac
Ne HauMeHoBaHue pasznena 2 2 § é =
n/m (kpaTkoe comepKaHHe) = § =| Ez|28Ez
C| EE| EE|EZE
S| EE 53iz53
= | g |& g2
= & %
1. TTPOMBIIIJIEHHBIE ABPO30JIM. KIIACCHUPHUKALIUA U OBLLIAA
XAPAKTEPUCTHUKA ADPOUCIIEPCHBIX CUCTEM.
Herounnky o0pa3oBaHHsA NPOMBILUIEHHBIX — a3pO30JIei. 5 4 ) 7
HopMaTusbl KadecTBa  aTMocdepHoro - Bo3AyXa.
IMocnencTBus  3arpsA3HEHHs BO3IYLUHOH cpenbl.
Knaccudpuxanus u o0wmas XapaKTePHCTHKA
asponucnepcHeix cucreM. Otbop npob mbuM U3 ra3oBOro
notoka. IIbinezaGopHble TpyOku. OCHOBHBIE CBOICTBa
MbUIH U HX OTNpeaeNieH1e.
2. MEXAHWYECKHE METO/bI VJIABJIMBAHWUA ASPO30JIbHBIX YA CTHI]
Knaccujpukauus NbLICY IABIHBAOIHX anmaparos. [ . 8 11

Buxpepbie anmaparbl. HHEpUUOHHBIE NBUICYJIOBUTEINH.
Tunbr  weHTpoOexHbIX anmnapatoB. KOHCTpyKTHUBHBIE
CXEMBbI U JKCIUTyaTalHOHHbIE XapaKTePUCTHKH.
VnaBiuBaHHE a’PO3OJBHBIX HACTHL (DHIIBTPOBAHHEM.
QuAbTPOBANbHBIE TNEPETOPOAKH M UX  CTPYKTYyPHBIE
XapaKTePHCTHKH. JKCIUTyaTalUMOHHbIE XapaKTePHCTUKU
BOJIOKHOBBIX MaTepHanoB. IIpuHuun pabotsl GuabTpoB -
TyMaHOyJIoBHTeNeH. PykaBHble GHIABTPEL

3. OUHMCTKA T'A30B OT MEXAHUYECKHWX IMTPUMECEH B 3JIEK TPUUECKOM
I10JIE

ITpenMyiLecTBa H HETOCTATKH 3JekTpodunbTpor. OdnacTb 5
UX mpuMeHeHus Cxema mpouecca yJaBJIHBaHUA IMBLIM B
eKTpodunbTpe. @usnueckne  OCHOBBI  paboThl
3JeKTPOdHIBTPA.

4. MOKPBIE METO/pbI OBECITBIJINBAHNA 'A30B

@u3HYECKie OCHOBbI YNABJIHBAHUA MbUIH B MOKPBIX 5 5 3
neeyaosurenax. Ckpyb6epst Bentypu. YcrpoiicTso n
pabota annapara.

5. VJIABJHMBAHHE ITAPOB H I'A30B TBEPJABIMH A/ICOPBEHTAMU

Ob6nacte  npuMeHeHHS  aACOPOLIMOHHON  OYHCTKH.

5 4 8
IMpoMbinieHHbIe  aACOPOEHTBL.  AKTHBHBIE  YIUIM.
IIpuMeHeHne  axkTHBHBIX yrleli u  cmocodbl  uX
pereHepauy.

6. ABCOPBLIMOHHBIE METO/IbI VJIABJIUBAHUA I'A300BPA3HBIX ITPUMECE




ObnacTb npuMeHeHusA a0copOUMOHHON OYHUCTKH Ta30B. 4

OCHOBHbIe MMOHATHA. Tuner Hacaaok, l'lpﬂMeHﬂeMb]X B
abcopbepax. Cxembl abCOPOLIHOHHBIX YCTAHOBOK.

7. TEPMOKATAJMTHUYECKHWE METO/bI OBE3BPEXKHMBAHHA OTXO/AINX

'A30B
BricokoTeMNEpaTypHOE CIKUIAHUE BPEIHBIX BEILECTB. 4 4 6
Coxuranue B OTKPBITOM MnameHd. KoHeTpykTHBHBIE
cxeMbl (hakenbHbIX ropenok. Karanuruyeckoe CoKUraHue.
Karanutnueckoe okuciaeHHE H pa3iokeHle BpeaHbIX
BEILECTB.
HUTOI'O 34 34 54
4.2. ConepxaHue NPaKTHYECKHX (CeMHHAPCKHX) 3aHATHIH
Ne HanmMeHoBaHHe Tema mpakTH4eCKOro (CEMHHAPCKOTO) K-BO | Camoctosremsmas
n/n pasaena AHCLHIIIHHBI 3AHATUA JacoB paoTa Ha
TMOArOTOBKY K
Ay JUTOPHBIM
SAHATHAM
cemecTp Neb
1 ITpombineHHbIE OnpeneneHne BLIOPOCOB 3arpA3HAIOINX 4 4
a’pO30JIH. BewecTs. OT60p Mpol 3arpA3HAIOLIHX
Knaccugukauus H | BELIeCTB B MPOMBILUIEHHBIX BbIOpOCaxX.
oburas
XapaKTePUCTHKA
a3pOAHCIIEPCHBIX
CHCTEM.
2 MexaHuyeckue PacyeT puIbTpOB Mpu oGecnbUTMBAaHUH 8 8
METOABI y.IIaB.HHBaHI/I}I ra3os.
A3PO30JIBHBIX YaCTHI]
3 OuncTtka rasoB OT HnTteHcuprkauusa paboThbl 5 5
MEXaHUYECKUX snekTpodunbTpoB. MeTombl pacyeTa U
npumeceii B nonbop 3eKTPOdGUILTPOB.
INEKTPUIECKOM TOJIE
4 Mokpeie METOAbI PacyeT anmnapaTtoB MOKpOil OUHCTKH 5 5
00ecnbUIMBaHHS ra30B OTXOIAWMKX ra3oB
5 VaaBnuBaHHE MapoB H Pacyer aicOpOLHOHHBIX Y CTAHOBOK IPH 4 4
ra3oB TBEPABIMH PEKYIEPALIHH TAPOB OPTAHHYSCKHX BEIUECCTB.
agcopOeHTaMu
6 AbGcopOuroHHEBIe Pacuyer abcopbepor npH ynaBiIMBaHUH 4 4
MEeTOMbI yJIABJIMBAHUSA razoo0pasHbIX 3arpsA3HEHHH.
ra3oo0pa3HbIX
npuMecei
7 TepMokaTanuTuyeckue | PacnpocTpaHeHne BpeAHBIX BELIECTB B 4 4
METO/IbI BO31yX€e u omnpeneNeHue Hx
obe3BpexBaHUsA KOHLIEHTPALH
OTXOAALIMX ra3oB
HUTOTO. | 34 34
BCETO. | 34 34




4.3. Coaepxanne 1a00paTOPHBIX 3aHATHI
He npeaycMoTpeHo yUeOHBIM IIIaHOM

4.4. Coaep:kanue KypcoBOro npoekra/padéorsl
He npeaycMoTpeHo yuyeOHBIM TIITAaHOM
4.5, Coaep:xanue pacuyeTHO-rpadpu4ecKoro 3aJaHus

Tema pacueTHO-rpadMUYECKOrO 3aAaHHS:

Pacuer conepkaHus BPEAHBIX BEIIECTB U X Paclpe/IeNICHUE B BO3YXE

Ilenb: OCBOUTH PacCUYE€THBIE METOABl ONPENENICHUS BPEAHBIX  BEIIECTB,
NOCTYMAIOLWIHX B OKPYKAOIIYIO CPEAy.

B mponecce BBIMONHEHHS PacUYETHO-TPaUUECKOro 3aJaHus, WHAUBHAYANBHBIX
OOMAIIHUX 3aJaHWif  OCYILUECTBIACTCS KOHTakTHas paGora oOydamowmerocs ¢
npenojaasareneM. KOHCynbTallul TMPOBOAATCA B ayAUTOPUsS H/WIH TOCPEACTBAM
IEKTPOHHOHN NHPOPMALIMOHHO-00pA30BaTEIbHON CPEabl YHHBEPCUTETA.

S. OHEHOYHBIE MATEPHAJIBI JIVIA TPOBEJEHUA TEKYIHEI'O
KOHTPOJIA, ITPOMEKYTOUYHOU ATTECTAIIHHU

5.1. Peanu3auus KOMNeTeHIHH
1 Komnerenumsa ITK-1 CrocobeH pa3padaTelBaTh M MPOBOIUTE MEPOMPUATHS MO
MOBBLIICHUID _ 2(deKTHBHOCTH  NPHPOAOOXPAHHON  NeATENIBHOCTH _ OPTraHH3ALHH
( OpraHU3alMOHHO-YIIPABICHUYECKHIT )

(k00 u hopsvaupoexa KomnenteHyuL)

HanumMeHOBaHHE HHAMKATOPA JOCTHAKEHHS

Hcnonb3yembie cpeacTBa OLIEHHBAHHS
KOMICTCHUHH

IK-1.1 AHanuzupver PEKOMEHAYEMEBIC saupuma PI'3, sxzanen
HHPOPMALOHHO-TEXHUUECKHMH

CHPAaBOYHHKAMH HAUTYILIHG AOCTYIHEIC
TEXHOMOTHH B cthepe JEATENBHOCTH
OPraHH3AlHH, HX SKOJOTHYCCKHX KPHTCPHEB H

ONBITA NPUMCHCHH S B AHAJIOTHYIHBIX

OpraHH3aLHAX

IIK-1.2 [Inanupyet no pe3yabraTaM OLEHKH sawguma P13, sxzamen
BO3OCHCTBUA HA OKPYXAWOLYyI cpeny

MepPONPUATHS no CHHKEHHIO

{npenoTBpPaLCHHIO ) HEraTHBHOI'O

BO3AEIHCTBHA HAa OKPYKAIOILYIO cpeny

2 Komnerenouss IIK-3 CroocobeH pa3pabaTteiBaTh  SKOJOTO-3KOHOMHUECKOS
000CHOBAHHE TJITAHOB BHEAPESHUS HOBOM MPHUPOAQOXPAHHOM TEXHUKH W TEXHOJIOTHI B
oprasu3zanuy {Oprauu3aluiOHHO-VIIPABICHYECKUI

HanmeHoBaHue HHOWKATOPA JOCTHXKCHHA

HC]'IOJ'IbSyeMbIe Cp€acTBa OUCHHBAHHA
KOMINCTCHUHH

[MK-3.1. Anammupyer >dpdeKTHBHOCTD PabOTHI sawuma PI3. axzamen
NPHPOLOOXPAHHBIX OOBEKTOB MpPEANpPHATHA H
ero MO Ipa3aeICHUM HQ COOTBETCTBHE




Tpe6OBaHHHM obecreyeHHA H€06XOJII/1MOCTH

BHEAPSHHA Oe30MacHOCTH

ITK-3.2. OOOCHOBBIBAET H OCYLIECTBIIAET satguma PI'3, skaaven

BHEAPEHUE  HA  MPEANPUATHH

TEXHUKH AJMd obecnedyeHus 3KOJIOrHYeCKOi

0e30macHOCTH

HOBOH

5.2. TunoBbie KOHTPOJIbHbIE 3aAaHHS A/ POMEKYTOUHOM aTTeCTAIHH

5.2.1. IlepevyeHb KOHTPOJILHBIX BONPOCOB (THNOBBIX 3aJaHHUI1)

JJIH IK3AMECHA

HaumeHoBaHHe ConepyxaHue BONPOCOB (THMOBBIX 3a0aHHUI1)
Ne paszaena AUCLIHIUIHHEI
n/n
1 ITpomblleHHBIE 1. OxapakTepusyiiTe OCHOBHbIE WCTOYHHKH 3arpsA3HEHHS
a3po30JIH1. atmMocdepsl.
Knaccuduxauws u obmas | 2. Asposonn. Buast asposoneil.
XapPaKTePHCTHKA 3. JlafiTe XapaKTepPUCTHUKY IJIOTHOCTH H AUCHIEPCHOCTH NbUICH U

A3pOAHCICPCHBIX CHCTEM.

asposonen.

4. OCHOBHbIE CBOWCTBA MBUIH H UX XapaKTEePUCTHKA.

5. Meronn orbopa npo® u3 rasosoro noroka. ITeinezabopHbie
TpyOKH.

6. Kakue meTonmpl MCMONB3YIOT AJIs 00€3BPEeKUBAHUA a3po30eii
(nbieii H TyMaHoB)?

2 MexaHnueckne MeTobl
yJIABJIHBAHUA
a3pO30JIbHBIX 4aCTHL

7. Kakue MexaHHM3MBl OCAXIEHHA JIeKAT B OCHOBE paboThI
CYXHX ammnaparos?

8. Knaccugpukauus nbuieyJaBiHBaIOLIEr0o 000pyIOBaHHUA.

9. Kakue ammapaTbl OTHOCATCA K CYXHM MeXaHHUYECKHUM
NbUICYJIOBHTENAM?

10. Buzapl 1 yCTPOHCTBO FOPU3OHTANILHBIX MbUIEOCAAUTENBHBIX
KaMep.

11. Insg ynaBnuBaHHA YAacTHL, KAKOre AHUaMeTpa MNPUTOdHBI
NbIEOCAUTENbHBIE KaMepbl?

12. KaxumMu npeumymecTsaMH OONajadT  OCAJAMTEJbHBIC
KaMepbl?

13. HasHayeHwe, TpUHUMI  OCHCTBUA  HHEPLHOHHBIX
NbLICYJIOBHTEIICH.

14. HasHaueHue, MpHHIUN AEHCTBHA, YCTPOHCTBO U OCHOBHBIE
CXeMbl HCMONMb30BAHUA LEHTPOOEKHBIX MbUIEYJIOBUTENE.

15. Ha yeM oCHOBaH NMPUHLUHN paboThl LIMKJIOHA?

16. Kakum  obpazom  onpenemsierca  3(hhHeKTUBHOCTD
yJIaBJINBAHHS MBUTH B LIUKJIOHE?

Tunbl GUIABTPYIOLMX MEPEropoIoK.

17. Ha kakue Knaccel B 3aBHCHMOCTH OT Ha3HAauye€HUsS WU
BEJINYHHBI BXOIHOH H BBIXOIHOH KOHLIEHTpaLuu
NOAPA3AENATCA GHIBTPBI?

18. IlpenHazHaueHHe  BO3OYIUHBIX W MPOMBILLUICHHBIX
(hUIBTPOB.

19. Ot uero 3aBucuT BbIOOP QPHIBTPYOIINX MaTePHAIOB?

20. Kakue H3  TKaHEBBIX ($unsTpoB Haubosnee
pacnpocTpaHeHbl?

21. OnuwmuTe yCcTpoiicTBO H paboTy TKAHEBbIX PYKaBHBIX

¢bubTpOB.
22. OuabTPyKOIIME MaTepHaNbl, KAKUX THIOB NPUMEHSIOT B




TKaHeBbIX ¢unbTpax?
23.  Kaxue TpeOoBaHHMA NPEABSB/SIIOTCS K TKaHAM B

¢bunbTpax?
24.  ®unbrpaunsd. MexaHu3sM QUIBTPaLHU.
25.  3epHucTbIE GUIBTPBIL. Knaccudukauus.

KoHctpykTuBHBIE 0c00eHHOCTH. OONacTh NPUMEHEHHS.
26. Ha3sHaueHue H YCTPOHCTBO 3€PHHCTHIX (DHIIBTPOB.
27. IlpeumyLiecTBa U HEAOCTATKH 3€PHUCTBIX PUIBTPOB.

I

OulicTKa razoe oT
MeXaHH4YeCKHX NMpUMecei
B 3JIEKTPHUUECKOM TOJIE

28. HasnaueHue, npHHUUN  OEHACTBMA W OCHOBHBIE
XaPaKTePUCTHKH 3EKTPOPUIBTPOB.

29, Ilpunuun padoOThI 3NEKTPOPHILTPA.

30. Ha xakoM mpHHLMIE OCHOBaHA 3JEKTpHUYECKas O4MCTKA
ra3oB OT B3BELIEHHbIX YAaCTHL MbLUIH H TyMaHa?

31.  Knaccuduxarws 3nextpod uabTpos.

32,  Kakumu fAaHHBIMH  HEOOXOAMMO pacmojaraTtb JUis
onpeneneHus 3¢pdeKTHBHOCTH OYUCTKH rasa B 3JekTpodunbTpe?

Mokpbie MeToabI
obecnbITHBaHNA ra30B

33.  Kakue  TMbUICYNOBHTENH  OTHOCAT K MOKpPBIM
NbUICYJIOBHTENAM?

34,  OOwsicHHTE Ha3HAUEHHE, NPUHIUI PabOTHI U YCTPOHCTBO
MOJIBIX [a30MpOMBIBaTENEH.

35. IlpuHuunm paGoTbl M YCTPOMCTBO  HACaZOYHOTO
rasonpOoOMbIBaTEIA.

36. Ilpunuun pabotel u  ycrpoiicTBo OapboTaxKHBIX U
MEHHbIX annapaTos.

37.  IlpyuHuun AEHCTBHA W YCTPOWCTBO Tra3oNpOMbIBaTENEH
yAaPHO-HHEPLIMOHHOTO NeHCTBHS.

38.  Vcrpoiicteo u npuHmmn paboThl razonpombiBaTeNei
LHEHTPOOEKHOTO ACHCTBHS.

39.  IlpuHuuMN OeHCTBUA CKOPOCTHBIX a30MPOMBIBaTENEH.

40.  Omnuwmre ycTpoiicTBO U paboTy monoro GOpPCyHOUHOro
ckpyObepa.

4]1. KakuMdH [aHHBIMH He0oOXOOUMO pacmojaratb I
onpenesieHus CTENeHH OYHCTKU ra3a B CKpydodepe?

YnapauBaHHe Mapos U
ra30B TBEPABIMH
apcopOeHTaMu

42 UYro Takoe abcopOuusa, aacopbums, xemocopbuusa wu
necopOus?

43.  OOnacTb NpUMeHEHHS COPOLIHH.

44, Bunbl ancopOuuu.

45. MexaHu3Mbl IPOTEKAHUA MTPOLIECCA aACOPOIIIH.

46. BnusHHe TeMInepaTypbl M JAABJI€HHA Ha IPOLECCHI
agcopOLUMM B 3aBHCHMOCTH OT MeXaHH3Ma [pPOTeKaHHS
npolecca.

47 CopOeHtsl 1 TpeOOBAHUA K HUM.

48  Buabl npuMeHsieMbIxX aacopOepos.

49, IIpeuMyLIeCTBa U HEAOCTATKH NPOLECCOB aACOPOLMH.

AbGcopOLHOHHBIE METObI
VJIaBJIHBAHUA
razo0o0pa3HbIX MpUMECei

50. AnnmaparypHoe odpopMieHre npoLueccos abcopOLHH.

51. ina kakux uesel B abcopbepax HCIONB3YIOTCA HACAIKH?

52, Kaxum 00pa3om BbIOMPAKT MOTNIOWIAKINYK KHAKOCTH
(abcopbeHT)?

TepMokaTanuTHyecKHe
METOABI OOE3BPEKUBAHUSA
OTXOMAIIHX Ia30B

53. Halite OLEHKY MPOMBILJICHHBIX KAaTaJH3aTopoB. B YeM ux
paznune?

54.  BrIcOKOTEMIEpAaTYpHOE CXKHMIAaHHE BPEIHBIX BELIECTB.
Coxuranue B KamMepe.

55. Pa3paboTka TeXHONOTHYEeCKOH CXeMbl OUMCTKH BO3IyXa
oT GaKTepHAIbHBIX 3arpA3HEHUH.




5.2.2, IlepevyeHb KOHTPOJbLHBIX MATEPHAJIOB
s 3amutel P13

1. OxapakTepn3yiTe OCHOBHBIC HCTOUHHKH 3arpA3HEHNSI aTMOC(EpBL

2. A3po30nu. Bugsl a3po30iiei.

3. JaiiTe XxapakTepUCTUKY TUIOTHOCTH U AUCTIEPCHOCTH MBIAECH U a3pO30eii.

4, OCHOBHBIE CBOWCTBA IMBIIM M UX XaPAKTEPUCTUKA.

5. Mertoas! or6opa npod U3 rasosoro moroka. ITene3abopHsie TpyOKU.

6. Kakue mMeToapl HCMONB3YIOT s OOE€3BPEKUBAHMA adpo30jeii (NMBUICH u
TYMaHOB)?

7. Kakue Mexanu3Mbl OCAKACHUA JIC)KAT B OCHOBE pabOThl CYXUX aNMaparoB?

8. Knaccugmkanus msuieyIapIuBaromero 000pya0BaHus.

9. Kakue anmapaTtel OTHOCATCH K CYXUM MEXaHNYECKUM MBUICYTOBUTENIAM ?

10. Buael 1 yeTpoHCTBO FrOPU3OHTAIBHBIX NBLICOCATUTENBHBIX KaMep.

11.  Jna yIaBIUBAHUS YaCcTHIl,  KaKoro auaMeTpa  TPUTOOHBL
IBUTICOCATNTENBHEIE KAMEPHI?

12. KakuMu nmpeuMyinecTsaMu 00J1aial0T 0CaAUTEIBHEBIE KAMEPHL?

13. HasHavyeHwne, IPUHLNAI ACHCTBUS WHEPLUOHHBIX NBUICYJIOBUTEIICH.

14,  HasHaueHWe, NPUHIUN ACHCTBUS, YCTPOHCTBO M OCHOBHBIE CXEMBI
WCITONIB30BAHUA LEHTPOOEHKHBIX TBIICYIOBUTENCH.

15. Ha yem ocHOBaH npuHIMI PadOThl HUKIOHA?

16.  Kaxum ob6paszom onpexaenserca >¢p¢peKTHBHOCTh YIABIMBAHHUS ITIBLUIM B
IUKIIOHE?

17. Kakue nputeyIoBUTENN OTHOCAT K MOKPBIM ITBUICYJIOBUTEIIAM ?
18. OObsacHUTE Ha3HAUYEHHE, NPUHIMI padoTHl M YCTPOHCTBO MOJBIX
ra3oMpoOMBIBaTEIICH.

19.  Ilpunuum paGoThl B yCTPOHCTBO HACAJOYHOIO ra30NpPOMBIBATENLA.
20.  TIpunuum paboTsl M1 yCTPOICTBO GapOOTaXHBIX M IEHHBIX AIapaToB.

21. IlpuHupn  OEHCTBHA W YCTPOWCTBO — Ta3OoNpPOMEBIBATENEH  yaapHO-
HHEPILHOHHOIO ACHCTBUA.

22. YCTpolicTBO M MOpUHUMN PalbOTHl ra3oMpoMBIBaTeNieH LEHTPOOEIKHOIO
JEHCTBHA.

23.  IlpuHuumn oeHCTBUA CKOPOCTHBIX Ia30MPOMBIBATEIICH.

24, OnuumTte ycTpoiicTBo M paboTy moJsioro (JOpCyHOUHOro CKkpyoodepa.

25.  KakuMH JaHHBIMH HEOOXOOHMMO pacmojararb Mid ONMPEACICHHsS CTCICHH

OYMCTKH rasa B ckpyo0epe?

26.  Tumsl QUABTPYIOIINX MEPErOPOIOK.

27.  Ha kakue KIacchl B 3aBUCUMOCTH OT Ha3HAYCHUS M BEJIMYMHBI BXOJAHOH U
BBHIXOJHOM KOHLECHTPALMH MOAPA3ACTIIOTCA GUIBTPHI?

28.  TlpemHa3sHaY€HHE BO3AYIIHBIX U MPOMBIIUIEHHBIX (PHIETPOB.

29, Ot 4ero 3aBUCHT BHIOOP (PUIBTPYIOIIUX MAaTEPHAIOB?

30.  Kakue n3 TkaHeBBIX (pUIBTPOB Hauboee pacpoCTPaHEHbI?

31.  OnummTte yeTpoHCTBO U padOTy TKAHEBBIX PYKAaBHBIX (DHIBTPOB.

32.  OunbTpylOIIMEe MaTepUaabl, KAKMX THIOB MPUMEHAIOT B TKAHEBBIX
¢uneTpax?

33.  Kakue tpeGoBaHUA NPEOBABIAIOTCA K TKaHAM B punbTpax?

34. OuipTpauud. Mexanusm QHIbTpanun.



35. 3epuuctoie GuabTpel. Kinaccumdpukauusa. KOHCTPYKTHBHEIE OCOOCHHOCTH.
O6nacTh NIPUMEHEHMUA.

36.  HazHaueHME M YCTPOHCTBO 3€PHHCTHIX (PUIIBTPOB.

37.  TlpenMymiecTBa H HEAOCTATKH 3€PHHCTHIX (PHUIIBTPOB.

38.  Ha3naueHwe, TmNpUHUMIN JACHCTBAA W OCHOBHBIC  XAPAKTCPUCTUKH
AMEKTPOPUIBTPOB.

39.  Ilpunuun paGoTel MMEKTpoPUIbTpa.

40. Ha kakoM TNpHHIMIE OCHOBaHA JNIEKTPHUYECKAss OYUCTKA Ta3oB OT
B3BEIICHHBIX YaCTHUL TIBLTH U TyMaHa?

41.  Knaccudukanus MeKTpoQuibTpoB.

42.  KakuMH JaHHBIMM HeOOXOAMMO  pacmojiaratb Ajig  ONPEACICHUA
3 PEeKTHBHOCTH OUHCTKH Ta3a B INMEKTPOPUIBTpe?

43.  Yro Takoe abcopdums, aacopOums, XxeMocopouusa n gecopouus?

44, Ob6nacTb MpUMEHEHUs COPOLIUH.

45, AnnapaTtypHoe 0(pOpMIICHHE MPOLECCOB abCOPOIHH.

46.  ns xakux ueneit B abcopdepax HCHOMb3YIOTCA HaCaaKu?

47.  Kaxum 00pa3oM BHIOHPAIOT MOMIOIIAOIIYE) XXHAKOCTE (a0COpOSHT)?

48. Buasl agcopOumu.

49, MexaHu3MBI MPOTEKAHUS NPOLIECCa AACOPOLIMH.

50. BuudHue TeMmmeparypel H JABICHUA HA TPOLECCH  aacopOuum B
3aBUCHMOCTH OT MEXaHU3MA MPOTEKAHUS TPOLECCA.

51. CopOeHThl ¥ TpeOOBaHNS K HUM.

52, Bwuasl NpUMEHAEMBIX aIcOpOePoOB.

53.  IlpenmyiuecTBa U HEAOCTATKH MPOLECCOB aACOPOLHN.

54.  MaiiTe OLEHKY MPOMBINLIEHHBIX KaTAIU3aTOPOB. B ueM ux paznuuue?

55. BricokoTeMmneparypHoe CKWTAHWE BPEIHBIX BellecTB. (C)KUraHue B
Kamepe.

56.  IlpaBuia COCTaBICHUs TEXHUYECKON H MPOSKTHOH NTOKYMEHTALHY.

57. Buapl KOHCTPYKTOPCKON AOKYMEHTALIMH.

58. Pa3pa0oTka TEXHOJIOTHYECKOH CXEMBI OYHCTKH BO3AyXa OT OaKTepHABHBIX
3arpA3HCHUI.

59.  Pazpa0oTka TEXHOMOTHYECKOH CXEMBI OYHCTKH BO3JyXa OT BHIOPOCOB
3ArPA3HAIOIIMX BEILECTB ABTOTPAHCIIOPTA.



5.3. TunoBble KOHTPOJILHBIE 3aaHusl (MATEPHAJIBI)
AJISI TEKYLIEro KOHTPOJIS B CeMecTpe

BapuaHTel 3a1aHuii M METOANYECKHE YKA3aHHUS K BbINOJTHEHHIO PACYeTHO-
rpadpuyeckoro 3aganus (PI'3)
Crpykrypa PI'3:
PI'3 ¢xnouaem ¢ ceda cneodyoujue 00a3amesibHbvle pa3oebl:
1. Tumynonwiit 1ucm.
2. Oenasnenue.

OrnaBneHue BKJIKOYACT HAMMEHOBAHUE BCEX PA3AejioB M IMYyHKTOB (€CIH OHU
MMEKOT HAUMEHOBAHHME) C YKA3aHUEM HOMEPOB CTPAHML], ¢ KOTOPHIX HAUYMHAKOTCS 3TH
AJIEMEHTBI. A TaKKe BBEICHUE, 3aKIIOUYEHHUE, CIIUCOK MCMOJIb30BAHHBIX UCTOYHUKOB C
00s13aTENbHBIM YKAa3aHUEM HOMEPOB cTpaHuil. OriaBieHUE AODKHO UMETh 2-X U 3-X
YPOBHEBYIO CTPYKTYpY. Coneprkanue padboThl J0JKHO CTPOrO COOTBETCTBOBATH IJIAHY.

3. Bseoenue.

Bo BBeaeHuM MO/HKHBI ObITh MPUBEACHBI LEIM W 3a7aud BbIOpAHHOH paboThl,
000CHOBAaHA AaKTyaJbHOCTb M3yYae€MOW TEMbI, ONPEACNCHbl OOBEKT W MPEAMET
uccnenoBanus, c@opMmyauposaHa npodiieMa HUCCIIENOBAHUS, OTPAKEHBI METO/bI
UCCJIC0BAHUsI, YKa3aHbl CBEeICHUS! 00 00BbeME, KOJMUECTBE WITKOCTpALMid, TabsuLL,

4. Ocnosnast yacme.

B OCHOBHO# 4acTH OTPaXKarOTCs TEOPETUUECKUE U MPAKTHUYECKUE MCCIICA0BAHMS,
pacueTbl 00001EHNE PE3YIBTATOB:

- 3anucarb UCXOAHbIE JaHHBIC B COOTBETCTBUM C BAPUAHTOM.

- Cnenarb yepTex anmnapara.

- [IpoBecTu pacuer o0opy10BaHuUsI B COOTBETCTBHH ¢ METOMKOM pacyera.

- Cnenarb BeIBOJ 00 3(h(PEKTUBHOCTH OUMCTKH.

Texct ocHoBHOM yacTu P13 MoKeT eUThCS HA pa3ieiibl, OAPA3AEibl, TYHKTHI.

5. 3aknouenue

3aK/II0UYeHUE OJDKHO COepKarh Kpartkue oboOmatomue BoBoabl PI'3, nokaszana
3HQUUMOCTh padoThl, CHOPMYIMpPOBAHA COOCTBEHHAs MO3MLMA MO HMCCACTYEMOMY
BOIPOCY U NPEIJIOKEHBI PEKOMEH IALHH.

6. Cnucox 1umepamypbi

Bce MCTOYHMKHM, MCNONb30BaHHBIE B padote Hax PI'3, BKIIOYAKOTCS B CIMCOK
mutepatypel.  CopepikaHue CHHCKA JIMTEPATypbl MMO3BOJSET CYAUTH O CTEIEHU
HAYYHOCTH ¥ PYHIAMEHTATIbHOCTU MTPOBEACHHOTO UCCIIEIOBAHMSL.

BapuaHTbl 3aJaHuii 1J151 BBITIOJHEHHUSI PACYETHO-TPaPuIecKoro 3aJaHust

B coomeéemcmeuu ¢ 6apudanmoM paccdumams NulieocdOUmenbHylo Kamepy ¢
2OPUZOHMATbHBIMU NOJKAMU.

L
B
A
las n ’w . /a3
byhnep
anr nolnu

Mvireocaoumenvnas kamepa:
1 — kopnyc, 2 — neLieomeoosujue 6yHKepo



Hcexoonvie oannvle 0s pacuema nulieocaoumenibHou Kamepol

BapuanT Marepuan [1noTHOCTH Juamerp yactuu, Pacxon rasa,
MaTepuana d, m Q, M/c
YaCTHLBL, Py,
Kr/m®
1 3ona 2200 50:10°° 0,2
2 3ona 2200 50-10° 0,4
3 3ona 2200 50-10°° 0,6
4 HzBecTHsK 2650 80 - 10° 0,2
5 U3BecTHsIK 2650 80-10° 0,4
6 Men 2200 60 - 10° 0,2
7 Men 2200 60 - 10° 0,4
8 Men 2200 60 - 10° 0,6
9 ITecok 1500 100 - 10 0,2
10 Ilecok 1500 100 - 10° 0,4
11 ITecok 1500 100 - 10° 0,6
12 ITecox 1500 100 - 107 0,8
13 LlemenT 2900 70 - 10° 0,2
14 IlemeHT 2900 70 - 10° 0,4
15 IlemeHT 2900 70 - 10° 0,6
16 LlemenT 2900 70 - 10 0,8
17 LlemenT 2900 70 - 10° 1,0
18 Yronb 1350 90 - 10°° 0,2
19 Yronb 1350 90 - 10°° 0,4
20 Yronb 1350 90 - 10° 0,6

Jls Bcex BapuaHTOB: 1) rasoas cpeaa — BO3AyX;
2) MAOTHOCTB Bo3ayxa p = 1,293 kr/m3;
3) mMHAMKUYEcKas BI3KOCTh Bo3ayxa jL = 0,0185-107 ITa-c.

Hcxoonvie oannole 01a pacuema WHUKIOHA
e
w |,2 F}

LR~

77
1

Hy

'r

K pacucTy OAUHOYHOTO UKIIOHA!

| — BxoaHOM natpydoK; 2 — BEIXOAHAS TPYOa: 3 — MMIHHAPUICCKASE KaMepa:

4 — KOHUYECKasI KaMepa. 5 — mpUICOCAAUTEIbHAS Kamepa




BapuanT Tun Q, iy, Pr, P 108, n
LIMKJIOHA M/ /M Kr/ M Kr/ M° ITac

1 I[IH-11 12 40 1,34 1930 222 0,95

2 ITH-11 15 120 1,35 2230 22,1 0,65

3 IIH-15 17 80 1,36 1650 22,0 0,75

4 I[IH-15 20 10 1,37 1700 21,9 0,95

5 [[H-24 25 20 1,38 1750 21.8 0,90

6 1[H-24 30 40 1,39 1900 21,7 0,85

1 CJK-11H- 8 150 1,33 2130 21,6 0,65
33

8 CJK-LIH- 5 80 1,32 2050 215 0,75
34

9 CJK-11H- 1 40 1,31 2100 21,4 0,75

34m

10 IIH-11 10 80 1,24 1900 212 0,90

11 I[IH-11 14 80 1,25 2130 21,1 0,75

12 IIH-15 16 40 1,26 1750 21,0 0,85

13 IIH-15 22 20 1,27 1800 22,9 0,85

14 I1H-24 20 40 1,28 1850 22.8 0,80

15 1[H-24 25 80 1,29 1950 22.7 0,85

16 CJK-LIH- 9 120 1,35 2230 22.0 0,90
33

17 CJK-11H- 7 80 1,37 1700 21,7 0,85
34

18 CJIK-LIH- 3 40 1,39 1900 21.7 0,80

34m

19 [1H-24 24 45 1,28 1800 22.8 0,80

20 CJK-11H- 8 140 1,33 2050 21,6 0,65
33

Hcexoonvie oannvie 0 pacuema neHHo2co annapama

' losw

Mudmocrs | -2

fasw

o o

[TeHHBIC IMBLICYIOBUTENN:
a — C MPOBAIILHOM PELIETKOU; & — C MEPETUBHOM PEIIETKOM; / — KOPIYC;

2 — OPOCHTEIBHOE YCTPOMCTBO; 3 — Tapenka; 4 — mpueMHast KopoOka; 5 — mopor;

6 — ciMBHAs KOpoOka




BapuanTt Pacxon raza, Q, HayanpHas KoHueHTpauus SddexTrp-
M /a KOHUEHTPALs | MbUIM B YTEUKE, HOCTb OUHCT-
nbi B raze, Cy, Xy, KI/KT KH, 1|
Kr/m>

1 10 000 0,0040 0,10 0,98
2 10 500 0,0042 0,10 0,98
3 11 000 0,0044 0,10 0,98
4 11 500 0,0046 0,10 0,98
5 12 000 0,0048 0,10 0,98
6 12 500 0,0050 0,12 0,97
7 13 000 0,0052 0,12 0,97
8 13 500 0,0054 0,12 0,97
9 14 000 0,0056 0,12 0,97
10 14 500 0,0058 0,12 0,97
11 15 000 0,0060 0,14 0,96
12 15 500 0,0062 0,14 0,96
13 16 000 0,0064 0,14 0,96
14 16 500 0,0066 0,14 0,96
15 17 000 0,0068 0,14 0,96
16 17 500 0,0070 0,16 0,95
17 18 000 0,0072 0,16 0,95
18 18 500 0,0074 0,16 0,95
19 19 000 0,0076 0,16 0,95
20 19 500 0,0078 0,16 0,95

Jlns Bcex BapHAHTOB: TemnepaTypa rasa 60°C.

5.4. Onucanne KPUTEPHEB OLCHHBAHHSA KOMICTCHIHIT 1 LIKAJIbI OLCHHBAHHS

[Ipu IpoMEKYTOUHOI aTTecTannu B popMe IK3aMEeHa HCIONb3yeTCs CeayIomas
1IKana OLEHUBAHUS. 2 — HEYJOBJIETBOPUTENBHO, 3 — YIOBIETBOPUTENBHO, 4 — XOPOIIIO,

5 — OTJIUYHO.

Kputepuamu OLCHUBAHHA JOCTHKCHUH MOKA3ATEIICH ABIIAIOTCA:

HauMeHoBaHue
MoKazaTens
OLICHHBAHHS

no AHNCUHIIITHHE

pea3vibTaTa 00yucHHA

Kpurepuii oLieHHBaHus

3HaHMA 3HaTh HOPMaTHBHO-ITPABOBYIO 6a3y B 0ONACTH OXPaHbI
OKpyXKarolleii cpelbl H 3aLHTHI aTMOC(hephl.
Cpencrtea mnoBbilleHHsA Oe30MacHOCTH H  SKOJOTHYHOCTH TEXHHYECKHX
CPEACTB M TEXHONOTHYECKHX MNPOLECCOB NMPHUMEHHTENBHO K cfepe CBoeil
npodeCCHOHANBHOI NeATENBHOCTH.

YMeHus OpueHTHpOBaTbCA B COBPEMEHHBIX MpoLieccax H TeXHU4eCKoM obecredeH u
3aILUTBI AaTMOC(EPBI.
PazpabaTbiBaTe MepONpHATHA 1O TNOBBILEHHK) HHXKEHEPHOH 3almuThI
OKPY:KaoIeH Cpeabl H 3KOJOMMYHOCTH NMpPOHM3BOJACTBEHHOH AEATENBHOCTH,
oueHNBaTh 3(QPEeKTHBHOCTD CPENCTB HHKEHEPHOH 3allUThl B MpouLecce WX
3KCIUTYaTallH B MPOU3BOACTBEHHON NeATENbHOCTH.

Hasbixu HappikaMyu palHOHANM3aLMH NPO(PECCHOHANBHOH JeATENbHOCTH € LENbH

obecrneuyeHns MHXKEHEPHOH 3aIlMThl OKPY)KAWINEH Ccpeapl, NPOHU3BOAUTH
m3MepeHuss H  00pabaThIBaTB  pE3YNBTATBI H3MEPEHHs  MApaMeTpoB,
KOHLICHTPALIHii BPEOHbIX BELIECTB.




OuecHka TnpenoaaBaTelieM
NIOKA3aTeNCH U KPUTCPUEB OICHUBAHNS,

BBICTABIIACTCA HHTICIPAIBHO ¢ VYYETOM  BCEX

Ouenka ¢chOpMHUPOBAHHOCTH KOMNETCHLHH N0 TOKA3ATENI0 JHAHUS

Kpurepui YpOBEHb OCBOCHHA H OLICHKA
2 3 4 5
3HaTh HOpMaTUBHO- | HacTuuno 3Haer | 3HaeT ¢cnocodwl v | 3HaeT cmocobel 1 | 3HaeT cmocobwl u
npasoByr Oaszy B Crnocodb U | TEXHUKY 3aIUUTHI [ TEXHUKY  3alOUTHl | TEXHUKY 3alIHTHI
00JacTH OXpaHbl TEXHHUKY 3aLUUTHI | YeloBeKa U | YenoBeka U | YenoBeka "
OKpyKarowen YyenoBeKa H | OKpY KaKOLL e OKpyKarouen OKpyKarowen
Cpeapl M 3aLUTHI | OKpYXKaroIeit cpeabl OT | cpeabl OT | cpeant oT
arMochepsl. Cpensl OT | QHTPOMOreéHHOIO | AHTPOMIONEHHOTO AHTPOIOTEHHOT O
AaHTPOMOTEeHHOrO | BO3AEHCTBHA BO3AEHCTBYA, BO3AEHCTBUA,
BO3AEHCTBUA YaCTHYHO 3HaeT | METOAbI "
METOMAbI M TEXHHKY | TeXHHUKY
obecneueHnst obecneueHnst
KOM(OPTHBIX KOM(OPTHBIX
YCIIOBUH YCIIOBUH
KU3HENEATENIBHOCTH | JKU3HEN s~
TEJILHOCTU
Cpenctpa 3HaHH4 MoskeT Mozker MozkeT
MOBBILIEHHA YacTHYHbIE. aHANM3UPOBATh, | AHAJIM3HPOBATH, aHANM3UPOBATh,
fe30macHOCTH H YacTHyHO MOXKeET | BhIOHpPATH BHIOUpATh CHCTEMBI | BHIOHpPATD,
JKOJOTHYHOCTH AHAJIM3HPOBATh, | CHCTEMBI M | M MeToAbl 3amuThl | paspabaTeiBaTh U
TEXHUYECKUX BHIOHpaTh METOAbl 3alUUTHI | cpelbl  OOWTAHMA, | SKCIUTyaTHPOBATh
CpencTB U CHCTEMBI H | cpeabl OOMTaHHS | YaCTHYHO  MOXKET | CUCTeMbI "
TEXHOJIOTHYECKUX | METOJbI 3aIIUTHI paspabaTbiBaTh M | METOJBI 3aLMUTHI
NPOLIECCOB cpearl OOHTaHUsA IKCIUTyaTHPOBATh cpeabt oOuTaHus
NPUMEHHUTENBHO K CHUCTEMbl U METOABI
cdepe croeit 3aLUHTBI cpenel
npodeCcCHOHANBHOM obutanus
NeSTeJIbHOCTH

OneHka chopMUPOBAHHOCTH KOMIIETEHITHIA 110 MOKA3ATENK Yyvenus

Kpurepuii YPOBEHb OCBOEHHS H OLIEHKA
2 3 4 5
Opuentuposarecst | HacTuuHo Hmerorea PaspabarbiBaTh OpueHrupyercs B
B COBPEMEHHBIX OPHUEHTHpPYETCS B | JOCTATOYHO MEpOINpPHATHS IO | COBPEMEHHBIX
npoweccax u COBpPEMEHHBIX CYILECTBEHHBIE | MOBBILICHUIO npoueccax H
TeXHHYECKOM npoueccax H 3aMeYaHUA U HHXXEHEPHOI TEXHHYECKOM
obecneueHnn TEXHHYECKOM HEIOCTATKH, 3AILUTHI obecneyeHnn
3aLHTHI obecreyeHHn Tpelyrowue OKpysKaroweH 3aILUTHI
atMoc(hepsl. 3QLIUTHI 3HAYHUTEJIbHBIX cpensl u | atmochepsL.
atmocepsr. 3aTpaT BPEMEHH | 3KOJIOTHYHOCTH YMeHne
Ha HCTIpaBNeHHe. | MPOU3BOACTBEHHOH | chopMHpOBaHO
YMeHue JEATENBHOCTH; MOJHOCTBIO
copMHpPOBAaHO | OLIEHHMBATH
HAa MHHHUMaNbHO | 3(p(eKTUBHOCTD
OOMy CTUMOM CpencTs
ypOBHe HHKeHepHOH
3aLLUTHI B
npoLECCe HxX




JKCImyaTauruu B

NMPOU3BOACTBEHHOMH
JEATENBHOCTH, HO
JOMyCKaeT
HETOYHOCTH.
PaspabarbiBath Pesynbrar, Hmerotcs Moxer YMeHue
MEPOTIPUATHSA 1O coneprxatuii NOCTaTOYHO AHAJTH3HPOBATD, cpopmHpOBaHO
MOBBILLEHHIO HEMONHbI CyLIECTBeHHBIE | BEIOMpATh MOJHOCTBIO. Y MeeT
WMH)KEHEePHOI MpaBHJIBHBII 3aMeYyaHus U | CHCTEMBI U METObI | pa3pabaTbiBaTh
3aLUTHI OTBET WJIH OTBET, | HEAOCTATKH, 3AILHTHI Cpedbl | MEPONPHATUA MO
OKpY>KaroLIeH coneprxatuii Tpedyroiue oburaHus, HOBBIIIEHHIO
cpedel U 3HaYHTENbHBIE 3HaYUTEIbHBIX 4acTHYHO  MOKeT | HH:KeHepHOH
3KOJIOTHYHOCTH HETOYHOCTH (MpH | 3aTpaT BPEeMEHH | pa3pabaTbiBaTb H | 3aLLMUTHI
NPOU3BOACTBEHHOH | OTBETE Ha MCIPaBAeHHE. | SKCIUIYaTHPOBATh | OKpPY:KaromeH
NesTeJIbHOCTH, AOMyILeHA YMeHue CHCTE€MBI U METObI | CPenbl u
OLICHHBATh CyLIeCTBEHHAs chopMUPOBaHO | 3aLLUTHI cpedbl | 3KONOTMYHOCTH
3¢ pexTHBHOCTD owHOKa, MMM B [ HA MHHHMaJIbHO | OOUTaHUA NPOU3BOACTBEHHOMN
CpeAcTB OTBETE J0My-  CTHMOM JIeATEIBLHOCTH,
MHXKEHEePHOH conepxurca 30 - | ypoBHe OLICHUBATh
3aLIUTE] B 60% 3¢ PeKTUBHOCTD
npouecce HX HeOOXOOUMBIX CpeAcTB
IKCILIyaTaLHu B CBEACHUH, OTBET HH)XEHEPHOMH
NPOU3BOACTBEHHOH | HECBA3ZHBIN 3AILHTHI B
AEATEeNbHOCTH. npouecce HX
3KCIUTyaTalid B
MPOU3BOACTBEHHOH
JIeSATEIbHOCTH.
OneHka cpopMHUPOBAHHOCTH KOMIIETEHIIMI 110 MOKA3aTeN0 Hasbixu
Kpurepui YpOBEHb OCBOCHHA H OLICHKA
2 3 4 5
Hasbixamu Komnereniun HceneireiBaer IMpaBunsuo Hasrix
palKoOHaIU3aLHN He 3aTpyAHEHHS B NpUMEHSET chopmupoBaH
npogeccuoHaNnbHOI | cGopMUpOBaHBl. | MPHMEHEHHH MONyYeHHbIE MIOJTHOCTBIO.
NeATeIbHOCTH ¢ | HaBbikn HE | TEOPHU MpH 3HAHHA npu | Baaneer HaBbikaMu
LEbH) chOpMUPOBAHBIL. | BBITOJHEHHH BBINIOJIHEHHH, PaLMOHAIN3ALUH
obecneueHus NPaKTHYECKHX 00OCHOBaHUH npogeccUOHaNbHO
WMH)KEHEePHOI 3a71a4; pelleHHH U 3alluTe | AeSTeIbHOCTH c
3aLIHTHI obocHOBaHHH 3aaHHH. LEJIBIO
OKPY KA ILEH NOJIYYE€HHBIX I'pamorHO obecneueHus
cpenel, pe3yNbTaToB. NpUMEHSET WH)KEHEPHOIH
MPOH3BOIANTD METOANKH 3aLUThI
HU3MePEeHUs 7 BBITTOJTHEHHA OKpPY>KaroLIeH
obpabaTbiBaTh NPAKTHYECKIX cpensl,
pe3ynbTaThl paoT W anropHT™ | NMPOU3BOOUTH
U3MepeHys pelIeHHs U3MepeHHs "
MapamMeTpos, NPAKTHYECKIX obpabarbiBaTh
KOHLIEHTPAIHH 3a7a4. Pe3yNBTaThI
BpPEIOHBIX BELIECTB. U3MepeHHs
napameTpoB,
KOHLIEHTpauuH

BPEAHBIX BEILIECTB.




6. MATEPHAJIbBHO-TEXHUYECKOE
H YYEBHO-METOAHYECKOE OBECIIEYEHHE

6.1. MaTepuajibHO-TeXHH4YECKOE o0ecneyeHHe

HaumeHoBaHUe CIIEHUAIBHBIX MOMEIEHUH
H IOMELeHHH I  CaMOCTOATENbHOH
paboTEI

OCHaLEHHOCTD CIIEUATBHBIX
MMOMELEeHHH W M[OMEINeHHH [Jid
CaMOCTOATENbHOI paboThI

3a1  3JEKTPOHHBIX
6ubaunorexu, Ne 302

pecypcoB,  3maHue

Cneunanu3upoBaHHAas Medens,
KOMIBIOTEPHAS TEXHHKA
NOAKNIOUeHHas k ceTu «HTepHET»
B Konuuectse 10 mr. ¥ HMerowas
JOCTYN B SNEKTPOHHYIO
HH(POPMALOHHO-00PA30BATENIBHY IO
cpeny.

YuraneHeifi  3am  yueOHOH
snanue oudnuotexu, Ne 303

JIUTEPATyphI,

Cneunanu3upoBaHHAas Medens,
KOMITbIOTEpHAs TEXHHKA
noakmoueHHas Kk cetn «HHTrepHeT
U UMEIOLIAs AOCTYI B IEKTPOHHY IO
HH()OPMALIOHHO-00Pa30BaTENbHYIO
cpeny.

Meronuueckuii kabuner YK2 416

CrneunanusupoBaHHas mebenb;
MYJbTHMEHHHBIH NPOEKTOP,
NEePEHOCHOIT KpaH, HOYTOYK

Yuebnast nabopartopusi Uil NPOBENEHHA
Ja0OpaTOpHBIX  3aHATHH, TIPYNNOBBIX H
HHAMBUAYAJIBHBIX KOHCYJbTALUH, TEKyILero
koHTpoasa YK2, Ne414,

CrneunanusupoBaHHas mebeb,
AKBAAUCTIILIATOP Men., Bechl BJI-
120, 1 kn, Becet SK-10000WP,
apobuika TPeXBAJIKOBA,
AHAJIH3aTOP «IKenepT
001»uonomep H-500  OasoB.bii,
noHomep naboparopueii  H-160,
KOJIOOHAarpesarenb ES-4100-3,
memaaka ES-6120, memanka MP-25,
neus MydenbHas I[IM-14M, neus
mypensnas  LOIP  LF-7/13G2,
npudop K®K-2, pH-merp pH-150M,
crepunusatop BK-30, Ttepmocrar,
YCTPOHCTBO mepemeninBawomee LS-
110, VI'-2, ¢oromerp KPK-3-01,
doroanexrpoxonopumerp  APEL-
101, uentpudyra mabop. OITH-3,
mkad cymmnbHeiii CHOJI-04.




6.2. JIunen3noHHoe H CBOOOAHO pacnpocTpaHsieMoe NPporpaMMHoe odecrnevyenne

[lepedeHb MTULIEH3NOHHOTO
NPOrpaMMHOTO 00eCneYeHHUs.

PexBHU3UTBI NOATBEPKAAIOIIECTO JOKYMECHTA

Microsoft Windows 10
KoprnioparusHas (Cornawenue
Microsoft Open Value
Subscription V6328633
Cornauienue  IeWCTBUTENBHO C
02.10.2017 o 31.10.2020).

Cornawenne Microsoft Open Value Subscription
V6328633. Cornawenue aevicreurensHo ¢ 02.10.2017
no 31.10.2023). Horosop MOCTaBKH 10
0326100004117000038-0003147-01 ot 06.10.2017.

Microsoft Office Professional Plus
2016 (Cornamenue Microsoft Open
Value  Subscription V6328633
Cornamwenne  JACUCTBUTENILHO €
02.10.2017 no 31.10.2020).

Cornamenne Microsoft Open Value Subscription
V6328633. Cornamenue pewcrBurenabHo ¢ 02.10.2017
no 31.10.2023.

Kaspersky  Endpoint  Security
«Cranpnaptabiit Russian Edition»

CyGOnuuensnonnbiii gorosop Ne 102 or 24.05.2018.
Cpok peiictBus nuuensuu 10 19.08.2020
I'paxxnancko-npasosoil Jlorosop (Konrpakrt) Ne 27782
«[TocTaBka mpoasieHust rpasa NOJIb30BAHUS (JTMLIEH3UN)
Kaspersky Endpoint Security or 03.06.2020. Cpok
aectsus auuessuu 19.08.2022r.

Google Chrome

CBobonno pacnpoctpansiemoe 1O cornacHo ycnoBusim
JIMLICH3UOHHOT'O COrjIalIeHUs .

Mozilla Firefox

CBobonno pacnpoctpansiemoe 10 cornacHo ycnoBusim
JIMLIEH3UOHHOI'O COrJIaLleHuUsI.

6.3. Ilepevyenn yueOHbIX H3JaHUI H Y4e0OHO-METOAHYECKHX MaTEePHAJIOB

1. Toxau IO.E., PyOano IO.K. HukeHepHble METOABI 3aLIUTBI aTMOChEpSI

[2nexTponHbIi pecype]: yueOHo-npakTHdeckoe nocodue/ Tokau FHO.E., Pybanos HO.K.
— DIIEKTPOH. TEKCTOBBIE NaHHble. — benropoa, U3a-so BI'TY, 2018. — 119 c.

2. Berowkun I'. A. AnnaparypHoe 0(hopmMIIEHHE MPOLIECCOB 3alUThl ATMOC(hEpHI OT

ra3oBbIX BBIOPOCOB: yueOHOe mnocodue / Beromkun I A.. — 2-e¢ u3n. — Mocksa,
Bonorna : Undpa-Unxenepus, 2020. — 248 ¢. — ISBN 978-5-9729-0510-2. — Tekct
- onekTpoHHslii // Lindposoii oOpazosarensuslii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98359.html

6.4. IlepeueHb HHTEPHET pecypcoB, NPO(ecCHOHAIBLHBIX 0a3 JaAHHDIX,
HH(pOPMALIHOHHO-CTIPABOYHBIX CHCTEM

1. Dnexrponnas 6ubmmoreka BI'TY um. B. I'. Illyxosa http:/ntb.bstu.ru.

2. DnekTpoHHO-OMOnMoTeuHas cucreMa usaarenscrsa «Jlausy» hitp://e.lanbook.com.
3. DnektpoHHO-OmbnuoTeyHas cuctema «[IPRbooksy http://www.iprbookshop.rw/.

4. HaumoHanbHas >7eKTpoHHas oudnuoteka http://H30.pdy/.




7. VYTBEPXKJIEHUE PABOYEN IPOTPAMMBI!

PaGouad mnporpamMa yrTBepskacHa Ha 20 /20 yueOHBI 107,

63 H3MEHEHHH / ¢ M3MEHEHHAMH, JOTIOTHEHUAMHE?

[IpoTrokon Ne 3acenaHud Kaeapsl OT « » 20 r.

3aBeayrowmui kadeapoi

noanuck, PO

JUPEKTOP HHCTHTYTA

noanuck, PO

! 3amommaeTcs KayKaplil yMeGHBI ro HA OTIEMbHBIX JHCTAX
2 Hy;kHO0€ MOAYECPKHYTD



