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[Iporpamma coctaBiieHa Ha OCHOBAaHUHU TPEOOBAHUM:

» denepanbHOrO0 TOCYAApCTBEHHOTO0 00pa3oBaTENLHOTO  CTaHIApPTa  BBICILIETO
oOpazoBaHus 1o HampabieHdto moarotoBku — 20.04.01 TexnocdhepHas
0€30MacHOCTh, YTBEPKACHHOTO MUHUCTEPCTBOM HAYKH M BBICIIETO 0Opa30BaHUS
Poccuiickoit @eaepanmu Ne 678 ot 25.05.2020 r.

* uraHa yyeOHoro mporecca BI'TY um. B.I'. lllyxoBa, nmo HampaBaeHHIO MOATOTOBKH
20.04.01 TexunocdepHas 6e30mMacHOCTh, BBeAACHHOTO B AeicTBHE B 2021 romy.

CocraButens (COCTaBUTENN) [I.T.H., Mpodeccop A.H. Jlonanos
K.T.H., JOLIEHT N.B. IIpymkoBckuit
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be3omnacHoCTH KU3HEACATSIHEHOCTH

3aBenyromuii kadenpoit 1.T.H., mpodeccop (A.H. JlormaHoB)
(yueHas cTereHb U 3BaHUE, MOJIIUCH) (uHUIMANB, (aMUITIS)
« » 20 r., mpoTokoJ Ne

[TpOMBINITEHHOMN SKOJIOTUU

3aBenytomuii kadenpoit 1.T.H., mpodeccop (C.B. Cgepry3zona)
(yueHas cTerneHb U 3BaHUE, MOJIUCH) (vHUIMANB, (aMUITIS)
« » 20 1.

Pabouas mporpamMmma 0100peHa METOUYECKON KOMUCCUEH HHCTUTYTA

« » 20 T., IPOTOKOI No

[Ipencenarens K.T.H., AOLIEHT (JI.A. TlopoxHOK)
(yueHas cTerneHb U 3BaHUE, MOJIHUCH) (MHUIMANBI, (aMUIH



1. IVTAHUPYEMBIE PE3YJIBTATHI OGYUEHUS 11O JUCIMIIVIMHE

Kon u HaumeHnoBaHue nokasarens OLEHUBaHUA
Kareropus (rpynma) Kon u HalMEHOBaHUE pe3yibTaTa 00y4eHHs 10 AUCLUILUIMHE
KOMITeTEHIi HalMEHOBaHHUE MHNKATOpa
KOMIIETEHLIUU JIOCTHKEHUS
KOMIETEHIIUU
CuctemHoe u | [IK-3 Cnoco0Oen | [IK-3.6 Brinonuser | 3naTh:
KPUTHYECKOE BBITOJIHATD TEXHHUKO- MEXaHW3Mbl BO3IEWCTBHS ONAcHOCTEH Ha
MBIIITIEHUE MOJIETTHPOBaHUE, 3KOHOMHUYECKOE YenoBeKa,  XapakTep  B3aUMOJCHCTBUS
IIPOBOJUTH 000CHOBaHHE U | OpraHu3Ma 4eioBeKa ¢ ONacHOCTAMU CPEAbI
9KCIEPTU3Y 9KOHOMHYECKYIO oOWTaHUsI C  Y4YETOM  KPUTHUYECKOI'O
0e3omacHOCTH U | OLCHKY IPOCKTHHIX | aHanM3a TNPOOJIEMHBIX CHUTyalid Ha
9KOJIOTUYHOCTH, pelieHni ¢ LEeJbl0 | OCHOBE CHUCTEMHOIO MOJX0/a
pa3pabaThIBaTh obecrniedueHus YMern:
pexoMeHmanuu 1o | 6e30macHOCTH MPOBOJIUTL JKCIIEPTH3Y OE30MacHOCTH H
MOBBILIEHUIO YPOBHS | 4YeJIOBeKa u | pazpabaTbIBaTh pEKOMEH ALK (o]
Oe3omacHOCTH OKpYy’Karomiei MOBBIIIEHAIO  YpOBHS  0€30MacHOCTH
OIIACHBIX cpedbl, OLEHMBACT | OMACHBIX TEXHOJOTHMYECKHX IPOLIECCOB U B
TEXHOJOTHUYECKUX 3GPEKTUBHOCTE U | cpeae OOMTaHHs
IpOLECCOB M B | COUUAIBHO- Baaners:
OKpy>KaroIein 9KOHOMHYECKHE MEeTOoIaMHt OIpEICIICHUS Xapakrepa
MIPUPOJTHOM  cpejie | TMOCIeICTBUS B3aMMOJICICTBHSL OpraHM3Ma 4YeJjoBeKa C
(3KCTIepTHBIH, peanu3anyy IpoeKTa | OMAaCHOCTSIMH Cpelbl OOWUTAHUS C YYETOM
Ha/I30pHBIH u KPUTHYECKOTO  aHalu3a MPOOJIEMHBIX
WHCIEKITUOHHO- CUTyalldili Ha OCHOBE CHCTEMHOIO
ayJTUTOPCKUH) IIOAX0AA
[IK-4.5 Onpenenser,
[IK-4. Criocoben | sBnsieTcst 1 | 3HATh: HOPMBI OXPaHbI TPYya, IPaBUIIA
aHAIIM3UPOBATh U | HECYACTHBIM Clly4ail | MPOU3BOJACTBEHHON CaHUTAPHU U
OLICHUBATh MIPOM3BOJCTBEHHBIM, | MOXAPHOW 0€30IaCHOCTH, CPEACTBA U
MOTEHIMATbHbIE a 3aboseBaHWe - | METO[pI MOBBIIIEHH O€30MIaCHOCTH,
OTAaCHOCTH 0OBEKTOB | MPO(HECCHOHATBHBIM, | SKOJIOTHYHOCTU M YCTOWYUBOCTH
9KOHOMHUKH JUIA | KaTeropupyer TEXHUUYECKHUX CPEACTB M TEXHOJIOTHUECKUX
YeJI0BeKa U | HECUaCTHbIE CIy4au | MPOLECCOB.
OKpy>KaroIein 0  THKECTH U | YMeThb: IPaBUILHO OPraHu30BaTh
MIPUPOTHON  CPEMbl, | KOJIUYECTBY paboune MecTa, HX TEXHUUECKOe
MIPOBOJUTH MOCTPaJaBIINX B | OCHaIlIEHHE, pa3MEIICHIEe
9KCHEPTU3Y COOTBETCTBHUHU C | TEXHOJIOTHYECKOT0 000pYJOBaHUS U
0e30macHOCTH U | AeWCTBYIOMINMU MyTel IBaKyaryu.
9KOJIOTUYHOCTH HOPMaTHUBHO- Baaners: HaBBIKaMH pa3paboTKH
TEXHUYECKUX MIPaBOBBIMH aKTaMH, | IPOEKTHOM JOKyMEHTallUd H HOPMaMH
IIPOEKTOB, ONpENENseT MOPSIIOK | OXpaHbl TPyAa B CBOEH TpyNOBOH H
MIPOU3BO/JICTB, JIEUCTBUI MIpU | TMIOBCEHEBHOM JEATEIBHOCTH.
MIPOMBIIIIEHHBIX HECYACTHOM CIy4ae
MpeaNpUITHN WIH BBISIBJICHUN
podeCcCHOHANTBLHOTO
3a00JIeBaHu,
paspabarsiBaet
HE00X0MMbIe
MEpPOIPHUSITHS o
npoduIaKTHKE
TpaBMaTH3Ma u
podecCHoHaIbHBIX

3a00JIeBaHMI




2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

2. MECTO JJUCHUILIAHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMABI

I[IK-3 CrmocoOeH BBIMOJHATH  MOJICIUPOBAHHWE, NPOBOJUTH OKCIEPTU3y O€30MacHOCTH |
9KOJIOTHYHOCTH, pa3pabaThiBaTh PEKOMEHIAIIMU IO TOBBIIICHHIO YPOBHS OE€30MACHOCTH OIACHBIX
TEXHOJIOTHYECKUX TPOIECCOB U B OKPYKAIOIICH NPUPOJHON cpene (IKCHNEPTHBIM, HAA30PHBIA M
MHCIIEKIIMOHHO-ayAUTOPCKUIA )

JlanHast KOMIIeTeHIHSA GOPMHUPYETCS CICTYIOMUMA TUCIUTIIHHAMU

CTa[[I/ISI HaI/IMCHOBaHI/IH AUCIHUITIIINHBI
1 Pacuer ¥ MPOEKTUPOBAHKUE CHCTEM 00ECIICUEHUS
' 0e30IacHOCTH
9 Teopus HaIEKHOCTH B TEXHOJOIMUYCCKHUX IIPOIIECCax U
HpOI/I?:BOIICTBaX
3. MareMaTHYECKO€E TUIAHUPOBAHKME YKCIIEPUMEHTA
4, MoaenupoBaHie MPUPOJOOXPAHHBIX IMPOLIECCOB
5 MoenupoBaHie TEXHOJOTHUECKUX IIPOIECCOB U
' IIPOU3BOJICTB 110 MOKA3aTeNIsSIM O€301TaCHOCTH
5 MOHUTOPHHT M AaHATUTHYCCKUI KOHTPOJIb KaueCTBa
OKpYIKaroIIel cpebl
v DKcnepTu3a u ayAuT CUCTEM YIIPABIICHUS
' MPOMBINUICHHO#M 0€30IaCHOCTHIO U OXPAHOM Tpy/aa
8. ITpou3sBoicTBEHHAS HAYYHO-KMCCIIEI0BAaTEIbCKas paboTa

[IK-4 CrocobeH BBINONHATH MOACTHPOBAHME, TPOBOAMUTH JKCIEPTH3Y O€30macHOCTH |
HKOJIOTUYHOCTH, pa3pabaThiBaTh PEKOMEHJAIMH IO IMOBBIIIEHUIO YPOBHS O€30MacCHOCTH OMACHBIX
TEXHOJIOTUYECKHX TPOIECCOB M B OKpYXKaloIled NpUpPOAHON cpene (SKCIEepPTHBIA, HAaA30pHBIN U
MHCIEKIINOHHO-ay IUTOPCKUMN )

JlanHast KoMIieTeHIUs GOPMUPYETCSI CAEAYIOIUMH TUCHUTUITMHAMU:

Cranus HanmMeHoBaHUS TUCITUTUTMHBI

1 HHdopmanoHHbIe TEXHOJOTUH B chepe 6e3011aCHOCTH
9 VYnpaieHne puckaMu, CHCTEMHBIH aHAITU3 U
MOJICIUPOBAHHE

3 Hoocdepa u mpupoHO-TEXHOTC€HHBIE KOMILIEKCHI

4

5

MOI[@HPIpOBaHI/IG TEXHOJIOTHYCCKUX MMPOLCCCOB U
IMPOU3BOJCTB 110 IMOKA3ATCJISAAM 0e30IMacHOCTH
HpOI/ISBO)ICTBeHHaSI MNPpCAAUITIIIOMHAA IMPaKTUKa

3 OBbEM JIMCHHUIIJINHbI
OO6111as TpyA0€MKOCTh AUCIMIUIMHBI COCTaBIIeT 5  3ad. enuHuil, 180 4acos.
dopma MpOMEKYTOYHOM aTTECTALMN 3a4€T, IK3AMEH

Bun yuebnoit paboTbl Bcero Cemectp Cemectp
4acoB Ne 2 Ne 3

OO0mast TpyA0eMKOCTh JUCHIUTUINHBI, 4ac 180 90 90




KonTakTHas pa6oTa (ayMTOPHbIE 3aHATHS), B 72 34 34

T.4.:
JIEKIIUA 17 - 17
nabopaTopHbIE 17 17 -
MIPAKTUYECKHUE 34 34 -
TPYNIOBBIE KOHCYIBTAIIMH B IEPHO]T
TEOPETHYECKOTO OOYUCHHSI M IIPOMEKYTOTHOM 4 2 2
aTTecTaluu
CamocrosiTe/bHasI .f;fﬁ;a CTY/IEHTOB, B TOM 108 54 54

KypcoBoii mpoexr - - -

KypcoBas pabora - -

PacuetHo-rpaduyeckoe 3aaanus - - -

NHnuBuayanpbHOE JOMAaIIHEE 3a1aHue 9 9 -
CamocTosTenpHast paboTa Ha MOATOTOBKY K
ayJTUTOPHBIM 3aHITUSIM (JIEKI[UH, TPAKTUIECKHE 36 38 38

3aHATHS, 1a00pATOPHBIEC 3aHATHUS)

dopma NpoMeKyTOUHAsI aTTeCTaIs
(3auer, 3K3aMeH) 3auer JK3aMeH

4 COAEP KAHUE JUCHUIIJIUHbI

4.1 HamMeHOBaHUE TeM, UX COepP:KaHue U 00beM
Kypecl Cemecrtp 2

O0Bem Ha TeMaTHYeCKui
paszen 1o BUaaM yueOHOH
Harpy3kKu, 4ac

=
<
Neo HanmeHoBanue paszesa ® o =
/1 (kpaTkoe coJiep>kaHue) 5 = 5
N -
= o [

= |E E£&5 8¢

Z S F e g =2 8

] o = < = < <

= = » B < Q [oF

1. OcHOBHbIEe MPUHUMIILI, METOAbI U CpeACTBa olecrneyeHHsl 0e30MACHOCTH

NPOU3BOJACTBEHHOM AesTesibHOCTH. [loka3zaTenn 6e30macHOCTH.
[TpuHIUTIEI, METOIbI " cpencraa oOecrieueHus
0€30I1aCHOCTH HpOHSBO,[[CTBCHHOfI JACATCIIbHOCTH.
[Toxazarenu 6€30MacHOCTH.

YenoBeuecknii pakTop B 00eCIeueHUH MPONU3BOICTBEHHON
0€30MacHOCTH TIPH MOJICTHPOBAHUHN TEXHOJIOTHUECKHUX
MPOLECCOB U MPOU3BOJICTB. - 17 54

AHanu3 u oueHka. BiusHue TSXKeCcTH U HaNpPsHKEHHOCTH
TPy/a Ha MPOU3BOACTBEHHYIO O€30MIaCHOCTb.

I/IHTGI‘paJ'H:Haﬂ OLICHKA TSXKCCTU U HAIPSAKCHHOCTH TpyHda.
CriocoObl KOHTPOJIS 32 OE30MaCHOCTHIO TEXHOJIOTHYECKUX




MIPOIIECCOB

BCEI'O

34

17

54

Kypc2 Cemectp3

OO0beM Ha TeMAaTUYECKUI
paszesn 1o BugaM y4eOHOH
Harpy3KkH, 4ac
3
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1. KOMHLIOTepHOC MOJACIUPOBAHUEC TEXHOJOIHICCKHUX IIPOHECCOB H
IMPOMU3BOJACTB IO MOKA3aTECJIAM 0e30macHOCTH
3agaua kypca. Llenb, copep)kaHue M OCHOBHBIE MOHSTHUS 4 12
M3y4aeMOM TUCIUIUIMHBL.
[lpunmuner,  METOABI M CPeACTBAa  OOeCmeveHus | 4 12
Oe3omacHOCTH IPOHU3BOICTBEHHON JeATEIILHOCTH.
[Toxazarenu 6€30MaCHOCTH.
YenoBevecknii (pakTop B 00€CTIEYCHUN TIPOU3BOICTBEHHOM 4 12
0€30MacHOCTH TPH MOJCIUPOBAHUN TEXHOJIOTHYECKHX
MIPOIIECCOB U IPOM3BOJICTB. AHAIIN3 U OIEHKA.
14
BBenenne B KOMITBIOTEPHOE MOJECITUPOBAHHE W OCHOBBI
paboThl ¢ KOMIUIEKCOM CIENUATU3UPOBAHHBIX MPOrpamMMm | O
Sigma Plot, ChemOffice, Prizma u np.
BCEI'O 17 - - 54
4.2. ConepskaHue NPaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA
Ne HanmenoBanue Tema npakTudeckoro (CEMUHAPCKOIo) K-Bo K-Bo
n/n | paszzena JUCIMITITHHbI 3aHATHS HpPaKT. 4acoB
4acoB CPC
cemectp Ne 2
MopenupoBanue OTJIETIbHBIX
OCHOBHBIE NPHUHIIMNIIBL,
TEXHOJIOTUYECKUX MPOIECCOB, BBIOOp U
METOAIBL M CPERCTBA | ) cyer 00opynoBaHuUs €KUMOB
obecrieueHHs p Py > P 5 16
MIPOU3BOJICTBA;  TEXHMKO-?PKOHOMHYECKHX
0€301acHOCTH . .
1 . rokKaszaTeier ¢  yderoM  TpeOoBaHUMA
MIPOM3BOJICTBEHHOMN
6e30MacHOCTH
NEeSITeTbHOCTH. =
Pa3pabotka MEPONPUITHIA 1o
IToka3zarenn
o0ecreyeHno 0e30MacHOCTH  OTJIENIbHBIX
6e3omacHocTH. Pemenue 4 15
sanau TEXHOJIOTHIECKUX MIPOIIECCOB "
MIPOU3BOJCTB (HA NpHMeEpax KOHKPETHOTO




IIPOU3BOJICTBA, 11€Xa, Y4aCTKa, Ipolecca)
[TpuGopsl, ycTpoiicTBa 0Oe30macHOCTH U
KOHTPOJIL. Pacuer YCTPOKCTB 5 15
0€30MaCHOCTH.
CriocoObl  KOHTpoJI 3a 0e30MacHOCThIO 3 10
TEXHOJIOTHYECKUX MTPOIIECCOB
UTOI'O: 17 54
cemectp No 3
[TpuHIUTIBI, METOIBI U CPENICTBA
obecrieueHus: 6€30aCHOCTH
Komnerorepnoe IIPOU3BOJICTBEHHOM JIEATEIBbHOCTH IIPH 6 26
MOJICJIUPOBAHHE MO/JICIIMPOBAHUH TEXHOJIOTUIECKUX
TEXHOJIOTUIECKUX IIPOLIECCOB U TPOU3BOJICTB
IPOLIECCOB U MogenupoBaHuie IPOU3BOJICTBEHHOTO
MPOU3BOJICTB 110 pHCKa Ha MpuMepax KOHKPETHOTO 5 10
2 HoKa3aressm IIPOU3BO/ICTBA, BU/IbI PUCKA,
0e30macHOCTH KOJIMYECTBEHHAs! OIICHKA YPOBHSI PHCKA.
WuTerpanbHas OLIEHKA TSHDKECTH U
HaNPsHKEHHOCTHU Tpy/a. BrimsiHue Tshxectn 5 20
U HaNpsDKEHHOCTH Tpy/a Ha
MIPOU3BOJICTBEHHYIO 0€30I1aCHOCTb.
HUTOI'O. 17 54
BCEIO: 17 56
4.3. Conep:xaHue Ja00PaTOPHBIX 3aHATHIA
Ne HanmenoBanue Tema 1abopaTOpHOIO 3aHATUS K-Bo K-Bo
n/n | paszaena JUCHMITIMHbI 1ab. 4acoB
4acoB CPC
cemectp Ne 3
1 KommnsrorepHoe BBenenue B KOMIIBIOTEPHOE
MOJICIUPOBaHHE MO/IEIMPOBAHUE TEXHOJIOTHYECKUX 3 5
TEXHOJIOTUIECKHUX MIPOIIECCOB M MTPOU3BOJICTB
MIPOLIECCOB U Paborta ¢ kommiekcom
IIPOU3BOJICTB 110 CHeIHalM3UPOBaHHBIX MpOrpamMm Sigma 14 12
MOKa3aTeIsiM Plot, ChemOffice, Prizma wu ap. nns
0e30macHOCTH pacyeToB ¥ MOJICITUPOBAHUS
UTOI'O. 17 17
BCETI'O: 17 17

4.4. Conep:kanue KypcoBOro npoexkra/padorbl

He npenycMoTpeHo yueOHBIM IIIaHOM.

4.5. Conep:kanue pacueTHO-TpapuuecKoro 3axaHus,
WHAUBHAYAJIbHBIX IOMALIHUX 32JaHUM

Tema H/[3: npozno3uposanue napamempos u oyeHKa 06CmanogKu
npu noxcape Ha A6MO3ANPABOUHOU CIAHUUU

Henv paéomer. OcBouTh METONMKY pacueTa IOCJIEJACTBUI MpH MoKape pasinBa HeQTEnpoayKTOB Ha
aBro3anpaBoyHoii craHiuu (A3C) m HayduThcs pa3pabdaTeiBaTh MeEphl IO TIPEJOTBPAIICHUIO TIOXKapa pasiinBa
He(TETIPOIYKTOB.



Teopemuueckas wacmsp. CornacHo obmeit meroauke pacuera (Ilocranosnenue Ilpasurenscra PO ot 21.08.2000r.
Ne613) MakcuMmanbHBIN aBapuiHBIA pa3nmuB MoxkeT coctaBuTh: A3C- 100% o6pema HambombIero pesepByapa,
aBtoructepra- 100% obbema.

[Tepeuens BeIsIBICHHBIX COOBITHI 11t A3C, XapaKTepu3yeMBIX CBOCH OIpeeIeHHOM YaCTOTOH, UMEET BU:

-pasrepMeTH3aIus €eMKOCTH;

-pasnuTHe XUAKON (a3l

-MCIapeHne 9acTH He(TETIPOAYKTa, 00Pa30BaBIIETOCS B PE3YIbTATE PASIUTHS;

-popmupoBaHHe 00JaKa ¢ KOHIIEHTpaUUeH He(TePOayKTa;

-npeiid obnaka ¢ B3pHIBOONACHON KOHIEHTpalMed He(TENPOLyKTa U €ro Mocjieayloliee BOCIUIAMEHEHHE 110 BOCEMH
HAarpaBJICHUSIM BETPa, C COOTBETCTBYIOIINMH CKOPOCTSIMHU IJIsl 3MMHHX U JIETHUX YCIIOBHUI;

-B3aMMOJICICTBHE MOPaXAOUHUX (aKTOpOB, OOpa3yOUIMXCS B pe3yidbTaTe B3PHIBHOIO IpEBpalleHHs o0Jaka
HeTenpoayKTa C JIFOAbMH, OCHOBHBIMHU IPOU3BOACTBEHHBIMHU (DOHIAMU U 3JIEMEHTaMH HH(PACTPYKTYPHI;

-TI03Kap pa3IUTHs XKUAKOH (a3sl HeTenpoxyKTa;

-JICHCTBHE TEIIOBOTO M3ITYYEHHS Ha MEPCOHAN OOBEKTa M JIFOJCH, HAXOSIINXCS B HEMOCPEICTBCHHONW OIM30CTH OT
HETO ¥ MOMAJA0NINX B 30HY JEHCTBHS MOPAXKAIOIIUX (aKTOPOB.

T'OCT 12.1.004-91 pernameHTHpYeT NOMYCTHMBIH ypOBEHb IOKapHOW OMACHOCTH JUIsl JIFOJIEH - He Oouee 10°°
BO3/ICICTBUS ONACHBIX (PAKTOPOB MOKapa, MOBBIIAIOIIUX TIPEIEJIFHO IOMYCTUMBIC 3HAYEHUS, B TOJ] HA Ka)JI0T0 YeJIOBEKa.

Tepputopust A3C B paliloHe BO3MOXHBIX YTEUeK, IOTeph HEPTENPOJYKTOB JIOJDKHA HMETh TBEpAOe
BOJIOHETIPOHHUIIAEMOE TOKPBITHE, OrpaXkIeHHOE 0 mepumerpy OoptuxoM BeicoToil 200MM. Tepputopus HOIKHA UMETh
YKJIOH B CTOPOHY JOTKOB WJIM KOJOAUEB. IIOKpHITHE TEPPUTOPHM IOJDKHO OBITh BBINOJHEHO M3 MAaTepUaloB,
o0ecrieunBarONINX MaKCUMaJIBHO 3()(EKTUBHBIN cOOp IPOINBOB HE(PTETIPOAYKTOB CIICIHAIBHBIMHA CPEIICTBAMH U 3aIUTy
MI0YB U MOJIIOYBEHHBIX TPYHTOBBIX BOJ OT 3arpsi3HCHUS HEPTENPOIYyKTaMH.

JIOTKH ZOJKHBI UIMETH YKJIOH K COOPHBIM KOJIOIIaM(TIpUAMKaM) Yepe3 THAPABINIESCKUE WM HHOTO TUIIA 3aTBOPBI.

IInowmanka A3C JIOJIKHA OBITH obopynoBaHa HWHXXEHEPHBIMU YCTpOHCTBaMuU WMHXEHEPHBIMU
yCTpoicTBaMU(COOPYKEHUSIMH) TI0 TIEPEXBATy MAaKCHMaJIbHO BO3MOXKHOH aBapHHHOHN yTEUKH HE(TEIPOIYKTOB B Cllydyae
pasrepmMeTru3ann TOILJIMBHOM €MKOCTH ABTOUMCTCPHBI.

s cOopa aBapuitHo#t yTeuku HedTenpoaykToB A3C ocHamaeTcs aBapuiiHONW eMKocThio. OO0beM aBapUitHOM
€MKOCTH JIOJDKeH ObITh Oojbllie 00beMa aBTOLMCTEPHBI, cToslied Ha ciuBe. [lnomanka, npepHa3sHa4YeHHas s
pacIiooKeH sl aBTOLUCTEPHBI MIPU CIIMBE HEPTENPOJYKTOB B PE3EPBYaphl, J0OJDKHA ObITH 3a0€TOHMPOBaHa, 00BaJIOBaHA —
oOBajioBaHHE JOJDKHO OBITH BBICOTOM He MeHee 150 MM (nomyckaercsi 1O NEpUMETpY IUIOIIAAKH HMETh JIOTKH,
JIOCTaTOYHBbIE I YNaBIMBAaHHUA BO3MOXKHBIX IPOJIMBOB) M 0O0YCTpOE€Ha HH)KEHEPHBIMHM YCTPOWCTBAMM, OTBOISLIUMHU
pasnuTheie He(hTENPOAYKTH B aBAPHIHHYIO €EMKOCTh WIIM OTCTOWHUKH OYHCTHBIX COOPYXECHUH.

PaznuB HedTENpOLyKTa IPH Pa3pyIICHUN EMKOCTH pe3epByapa

OO6pazoBaHue mHOXKapa pasyIUTHS C TOCIEAYIOIINM BOBJICUYCHHEM OKPY)KAIOIIETO O0OPYIOBaHHS M TPAHCIIOPTHBIX
CPEZCTB H, KaK CIIEICTBHE, BEIOpPOC B aTMOCc(epy BpeIHBIX Ta3000pa3HBIX ¥ JUCHEPCHBIX BEIIECTB.

OmpenenieHne TEIUIOBOTO MOTOKA OT TOPSIIETO pa3iuTHS Ha 3aJaHHOM PAacCTOSHHWHU. BelMunHa TEIuIoBOTro MOTOKA
Ha 3aJaHHOM PAaCCTOAHHUU OT ropsAIIero pasjanuTusd BEIYUCIACTCA 110 (bopMyne:

g=0,8Qpe0%X =27

rne Qo - TemuoBoii MOTOK Ha MoBepxHOCTH (hakesa, KBT/M? (3HaueHHs NpUBEIEHBI B Ta0. 3.1);
X — paccTosiHue 10 (POHTA IIIAMEHH, M

Tabnuya 3.1
3HayeHMe TEeIVIOBOI0 MOTOKA HA MOBEPXHOCTH (hakeJia

BerectBo TermnoBoii moTok KBT/M?2

AreToH 80

bensun 130

Jln3enbpHOe TOTUIMBO 130

Hedts 80

Masyt 60

Hauboubiee paccrosiHue, Ha KOTOPOM OyJeT HaOIOIAThCs TEIUIOBOM MOTOK C 33JJaHHOI BEIHYUHOM, ONpeesIeTcs
o gopmyne

X = 33-Ln(1,25-Qo/q)

BCHHqHHa UHJCKCAa JO3bI TCIIJIOBOT'O HSHy‘IeHI/Iﬂ OHpeHeHﬂGM 13 COOTHOUICHUS .
I =60-g*3

[IpoueHT cMepTEeNFHBIX HCXOI0B B 3aBUCHUMOCTH OT MHJIEKCA JI03bI TEIIOBOTO M3JIyYSHHUs! OolpeielsieM 1o puc. 3.1
Pagnyc 30HBI 0€3BO3BpATHBIX NMOTEPH MPH HOXKAPE PA3IUTHA OnpeaenseTcs 1o Gpopmyse 6e3B03BPAaTHBIX MOTEPH:

Ron = 0,56-5p%°



rae Sp = IWIOIAb PasIuTUs HepTenpoayKTa, M2 .
Jist mpubKeHHON OLICHKH JIFO/ICKUX TTOTEPh PEKOMEH/I0BAHO COOTHOILICHHUE:

Woen = IT-Si- 108

rae Wey - BETHUUHA JIFOACKUX IIOTEPh B 30HE OE3BO3BPATHBIX IOTEPH, YET,;
I1 — nnoTHOCTH HaceneHUs: B OKPECTHOCTH UCTOYHMKA BO3AECUCTBUS (II0XkKap,B3PbIB);

Sﬁn — IINIOTHOCTH 30HBbI 663B03BpaTHI)IX NOTEPb.
Yo

100
/

80

60 /

40

20 /
/
N 114

4 6 8104 2 4 6 5105 I

10°

Puc. 3.1. Fpa(bmc 3aBUCUMOCTH IIPOLECHTA CMEPTEIbHBIX UCXO0B OT UHACKCA J03bI TEIIOBOTO U3JTYUCHUSA |

Ilpumep pacuema

PaccunraTh BO3MOXKHBIE MOCIIEACTBUS MOXapa pasnuTus HepTenpoaykTtoB Ha A3C u 0e3BO3BpaTHBIC MTOTEPU CPEIH
moziel, pa3paboTaTh METOABI NPENOTBPALICHUS pa3inBa HePTENpOoAyKTa (€MKOCTh C OCH3MHOM BMECTHMOCTBIO 7 ).
[InotHoCTh Hacenenus B pailone A3C 1000 uer.

MaxkcumanbHBIH BO3MOXKHEIA pa3iuB [[CM MokeT UMETh MECTO MpHU Pa3pyHICHHH HamOOINBIIEH eMKOCTH XpaHEHUS
BMECTHMOCTEIO 7,0 .

[Tnomansio pazmurus (cnoem 0,04 M) cocrasiser 175 .

OmnpenenyM TEIUIOBOW MOTOK OT TOPSIIErO Pa3jMTHs Ha 3aJaHHOM paccrosHuM 1o Qopmyne (g) . Bemuuuny
paccrosiHusi 10 (poHTa ITaMeHH BbIOMpaeM ¢ HMHTepBajoM 10 MeTpoB W ompezesseM BEIWYMHY TEIIOBOIO IMOTOKA,
IaHHbIe CBOAUM B Tabi. 3.2.

Tabnuya 3.2
Paccrosinue 10 ppoHTa IUIaMEeHH
Ne n/mt Bennuuna paccrosHus oT GpoHTa IIIaMeHH, Bennuuna TemnoBoro noroka, KBt/
M
1 10 76,9
2 20 57,2
3 30 41,6
4 40 31,2
5 50 22,8
6 60 17,7
7 70 12,5
8 80 9,36
9 90 7,28
10 100 5,2
[oncrasisist 3HAYEHUS! TEMIIOBOTO 1MOTOKA B hopmyity (X) , OIydrM 3Ha4EHHsI, KOTOpbIE 3aHOCKM B Tab. 3.3.
Tabnuya 3.3
3aBHCHMOCTH BeJTHYHMHBI TEIVIOBOI'0 MOTOKA OT PAcCTOAHUS
Ne i/t Benwnunna temnosoro moroka, KBt/ PaccrostHue Ha KOTOpOM OyeT HabIrOIaThCs TETUIOBOM
IIOTOM, M
1 76,9 17,3
2 57,2 26,4
3 41,6 37,3
4 31,2 46,5
5 22,8 574
6 17,7 65,3
7 12,5 75,9
8 9,36 85,8
9 7,28 92,4
10 5,2 105,6

BCHI/I‘II/IHy HUHACKCA N03bI TCIIJIOBOT'O U3JIYUYCHUS ONPCACIIAEM U3 COOTHOILICHUA (l) ¥ 3aHOCHM B Tabi. 3.4



Tabauya 3.4

BeanuuHa wHaEKCA 10361 TENJ0BOT0 H3JIYYCHUSA

Ne n/mn Benmmuuna temoBoro nortoka, KB/ Bemmunna nHIEKca 1036 TEIUIOBOTO H3ITyUESHHUS
1 76,9 19620
2 57,2 19218
3 41,6 7494
4 31,2 5250
5 22,8 3495
6 17,7 2514
7 12,5 1596
8 9,36 1098
9 7,28 792
10 52 510

IIpolieHT cMepTENBHBIX HCXO0J0B B 3aBHCHMOCTH OT MHJIEKCA J03bI TCIUIOBOTO W3JICYCHHS OmpenaenseM mo puc. 3.1.
JlanHble cBOAMM B TaOII. 3.5.

IIpoueHT cMepTeTbHBIX HCX0I0B

Tabauya 3.5

Ne i/t

BennunHa uHAEKCA 10351 TEIIOBOTO H3JTYYCHUS

[IponenT rubenu aronei

[y

19620

Bosee 35%

19218

25%

7494

5%

5250

3495

2514

1596

1098

OV |R|lWw|N

792

=
o

510

[Ipn moxape paznutus OeH3uHA (OPMYITY 30HBI MOpaXEHHs (A1 YHPOLIEHWs pacyera) NMpHHHMaeM (opmyiry
KOHILIEHTPUYIECKOTO KpyTa, IIEHTP KOTOPOTO COBIAaeT C IIEHTPOM IIOIIA/AN TT0Kapa.
Paguyc 30HBI 6€3BO3BpPAaTHBIX MOTEPH NPH MOKAPE PA3IUTHSA ONpeesseTcs o GopMyse 6e3B03BPATHBIX MOTEPh:

Ron = 0,56:174%°=7.41 m.

[Tnomany 30H 6€3BO3BPATHBIX MOTEPH JIFOJIEH MPU MOKAPE PASITUTHUS

Senr = TERZGH =172,5 M?

6ensuna (Sen)

O1leHMM MaKCHMaJIBHO BO3MOXKHBIE JIIOJICKHE NOTEPH MO KaXJAOMY W3 BapHUaHTOB Pa3BUTHS aBapuH CICHAPHA
pa3iuTus OEH3MHA M0 MOBEPXHOCTH 3EMIIH.
IInoTHOCTH HaceeHus paHa I1=10000 yen/km?. MakcuMasbHbIe JTIOACKME IOTEPU B 30HE OE3BO3BPATHBIX TIOTEPD:
[Ipu no>xape paznutus GeH3MHA
Sennt = 10000-172,5-10°% = 1,725 ~2 yen.

Buvinonnenue padbomut

HOJ’Iy‘lHTL Y npenojgaBaTteiid BApUaHT pacyeTa IoxKapa ropro4ero BeuiecTsa 1mno Tab11. 3.6.

Bapuant pacuéra

Tabnuya 3.6

Ne i/t BemectBo O6beM LUCTEPHEI,M® [110THOCTD, HaceNeHHUs,
THIC.UEI/KM?
1 AueToH 10 1,5
2 bensun 11 2,0
3 JIn3enbpHOE TOTUIHBO 12 1,0
4 Hedtp 10 1,0
5 Masyt 10 15




6 AuetoH 15 1,2
7 Bensun 15 11
8 Jlu3esibHOE TOIUIHBO 15 0,9
9 Hedts 17 0,9
10 Masyt 18 0,8
11 AueToH 12 0,8
12 Bensux 12 1,0
13 Jln3enbHoe TOIIMBO 13 11
14 Hedts 14 1,2
15 Masyt 12 1,3
16 AueToH 14 1,6
17 Bensux 14 0,9
18 Jln3enbpHoe TOIMBO 14 0,8
19 Hedts 15 1,0
20 Masyt 16 1,2

Koumponbnbte eonpocol

DHU3NKO-XUMHYECKHE 3aKOHOMEPHOCTH PAcIpOCTPAaHEHHUS MTOXKAPOB.
[epedncaure Mephl MPEAOTBPAIIECHHS BO3MOXKHBIX ITOTEPh HEPTETIPOAYKTOB?
[epedncnure u oNUIIMTE OCOOCHHOCTH MOXAPOTYIICHNS HE()TETIPOAYKTOB?
[TapameTpsI 1 KITacCU(PHUKAINH TT0XKAPOB.
YcnoBus BOCIIIIAMEHEHHS Ta30- W MapOBO3AYIIHBIX TOPIOYNX CMECEH. Y CIIOBHS BOCTIIIAMEHEHUSI KHUIKOCTEH.
YcnoBus 3aKHUraHus TBEPAbIX B-B U MAaTEPHUAJIOB.
6. TemuoBas TeopHsi CAaMOBOCIUIAMEHEHHSI.
7. llenHas Teopus CaMOBOCILIAMEHEHHSI.
8. Oco0eHHOCTH TOpEeHNs BELIECTB U MaTePHAJIOB Ha Mojkape (Ta30B, )KUIKOCTEH, TBEPIbIX BEIIECTB)

A o

5. OHEHOYHbIE MATEPUAJIbI U151 TIPOBEJEHUA TEKYIIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peann3anus KOMIeTeHIIHHA

IIK-3 CnocobeH BBINONHATH MOAETUPOBAHHUE, MPOBOAMTH HKCIEPTH3y OE30MacCHOCTH U
9KOJIOTMYHOCTH, pa3pabaThiBaThb PEKOMEHJAIMM IO TMOBBIIICHHUIO YPOBHS O€30MAaCHOCTH OINAaCHBIX
TEXHOJIOTUYECKHUX MPOIECCOB M B OKpYKaloIIeW NPUPOAHOM cpeae (SKCIEpTHBIA, HAA30PHBIN U
MHCIEKIMOHHO-ay TUTOPCKUI )

I[aHHaH KOMIICTCHIIMA (I)OpMI/IpyeTCH CICAYIOINMU JUCHUTIIIMHAMMU:

HanmenoBanune MHAWKATOpa JOCTMKCHHUSA KOMIICTCHIIUN I/Icnonb3yeMme CpeACTBAa OLICHMBAHUA

[1K-3.6 BrinmonuseT TEXHUKO-3KOHOMHYeckoe o0ocHoBanne | CobecenoBanue, 13, 3a4eT, IK3aMECH
Y DKOHOMUYECKYIO OI[EHKY MPOCKTHBIX PEHICHHI C TEITBIO
obecrieyeHns: 6€30MaCHOCTH YEJIOBEKA U OKpYXKarolen
cpenbl, olleHUBaeT YP(HEKTUBHOCTH U COIIMAIIBHO-
SKOHOMHYECKHE TIOCTIEACTBUSI pealIU3aIiK MTPOEKTa

[IK-4 CrnocobGeH BBIMONHATH MOJEIHMPOBAHME, MPOBOAMTH OSKCIEPTH3y O€30MacHOCTH U
HKOJIOTUYHOCTH, DPa3pabaThiBaTh PEKOMEHJALMU IO IMOBBIIICHUIO YPOBHS O€30IMaCHOCTH OIMACHBIX
TEXHOJIOTUYECKHX TPOIECCOB M B OKpYXKaloOIIeW NpUpPOAHON cpene (SKCIEPTHBIA, HAA30pHBIN U
MHCIEKINOHHO-ay IUTOPCKUI )

Jannas koMrreTeHIIs GOPMUPYETCS CICTYIONTIMH TUCIATLTNHAMU:

HaumenoBanue HWHAWKATOpa JOCTHKCHUSA KOMIICTCHIIMN | I/ICHOHL3yeMLIC CpeACTBa OLICHHMBAHUA




[1K-4.5 OnpenensieT, SABISIETCS U HECUACTHBIN CITydaid
MIPOU3BO/ICTBEHHBIM, a 3a00JIeBaHUE - TPOPECCHOHATBHBIM,
KAaTeropupyeT HECYACTHBIE CIIydau 110 TSKECTH U
KOJIMYECTBY IIOCTPAJaBIIMX B COOTBETCTBUU C
JNEUCTBYIOIMMHU HOPMATUBHO-IIPABOBBIMU aKTaMH,
onpeenseT NOopAI0K JSHCTBAN TP HECYACTHOM CIIydae Uilu
BBISIBIIEHUH ITPO(ECCHOHAIBHOI0 3a00/1€BaHus,
pa3pabarbIBaeT HEOOXOIUMBIE MEPOIIPHUSTHUS IO
npoUIaKTUKE TPaBMaTU3Ma U MPo(ecCHOHATbHBIX

3a2001€BaHUM

CobecenoBanue, 13, 3a4€T, IK3aMEH

5.2. TunoBbie KOHTPOJILHBIE 3aJAHUS JJIS] IPOMEKYTOYHOM aTTeCcTAlUH

5.2.1. IlepevyeHb KOHTPOJIbHBIX BONPOCOB (TUIIOBBIX 321aHUI1) AJIsl IK3aMeHa

Ne HaumenoBanue CopneprkaHue BOIPOCOB (TUIOBBIX 3a[aHU)
/11 pazjena qUCIUILTAHBI
1. MonenupoBaHue MPOLECCOB CIOKHBIX IKOIOTUIECKUX
CHCTEM
2. Oxpana BoJ OT 3arpsi3HeHuid. CocTaBIeHUE TPOEKTOB U
HOpMaTuBOB aonycTuMbix copocos (HIIC)
MeTobl U METOTUKH 3. KonTpoins 3a copocamu crounbix Boa. CocraBnenue HJC mst
1 KOHTPOJISl M pacyera BOJIOXPaHMJIMILA
6e3omacHoro coctostHust | 4. MOHUTOPHUHT 3arpsi3HEHHS] aTMOC(EPHI
NPUPOAHO-TEXHUYECKUX | 5.01eHKa 3arps3HeHus aTMocepbl BHIOPOCAMH TPYTIIIBI
cHCTEM HMCTOYHHKOB
6.Pacuet npenenbHO 1OMYCTUMBIX BBIOPOCOB M OLIEHKA
HKOHOMHYECKOTO yiiepOa OT 3arpsi3HeHHsT aTMOC(epbI
7.01eHKa paiMOaKTUBHOTO 3arpsi3HEHUs aTMoc(hepsl
IIPU 3aJIMOBOM BBIOpPOCE paIOHYKIIHJIOB
8.MOHUTOPHHT OCBEIIEHHOCTH PabOYUX MECT
MeToauKu ¥ METOIbI

9.CocrapieHue KapThl pacCeuBaHMsI TOKCHYHBIX BEIOPOCOB

MOHHUTOPHHTA ONACHBIX

2 10.MOHUTOPHHT OCBEMIEHHOCTH pabovnX MECT

MIPOU3BOJICTBEHHBIX
00BEKTOB

11. Pacuer HOI[HOpHOfI CTEHKHU Ha IJIOCKUM CABUT I10 HOJOIIBE

12. TlpoekTrpoBaHNE 3BYKOIOTIIOMIAIONICH CTEHBI

5.2.2. Ilepe4yeHb KOHTPOJIbHbIX MATEPHAJIOB
JJIS1 3AIIMThI KyPCOBOI0 MPOEKTa/ KypcoBOii padoThl

He npenycMoTpeHO yuyeOHBIM IIAHOM.

5.3. TunoBble KOHTPOJIbLHBIE 3a1aHUS (MATEPHAJIbI)
AJIl TEKYIIero KOHTPOJIsl B ceMecTpe

PC3y.]'IBTaTBI 06y‘ICHI/I}I, OIpeaAcIdromure Mmpoueaypbl OLICHUBAHUA 3HaHPIfI, YMCHHﬁ, HaBBIKOB H (I/IJ'II/I)

OTIBITA JIESITEILHOCTH POBOIATCS 110 IBYM (hOPMaM KOHTPOJIS: TEKYIIEH U IPOMEKYTOUHOM.

MPAKTHYECKUX U KOHTPOJIBHBIX padoT.

Telcyumii KOHTPOJb OCYHECTBIACTCA B TCUYCHUEC BCEr0 BPEMEHU U3YUCHUA JUCHUILUIMHBI B BHUIC




[pakTnyeckue padorsl. llpakThueckue pabOTHI chayXarT Uil W3YyYEHHS OCHOBHBIX MOJOXCHUH
3aKOHOJIAaTEJILCTBA MOHUTOPHHIA O€30MaCHOCTH OKPYKAIOMIEH Cpelbl, KIacCH(UKANUIO BHIOB MOHUTOPUHTA,
OCHOBHBIX MOJIOKEHUH 3KOJIOTHUECKON SKcnepTH3bl. JlaeTcs mpeacraBieHue 06 OCHOBHBIX 3aKOHOMEPHOCTSIX H
INPUHLUIAX Pa3BUTHS SKOJOTHUECKUX CHUCTEM; HPEACTaBIECHBl METOAMKH W METOABI KOHTPOJIA OE30I1acCHOTO
COCTOSIHMSI IPUPOJHO-TEXHUYECKHX CHCTEM, CIIEHUAIbHbIE METOJbl PACUETOB KOJWYECTBA BEIIECTB,
MOCTYMHAIOIIKUX B 3KOJOTMUYECKUE CUCTEMBI, OCHOBBI 3KOJOT0-3KOHOMHUYECKON SKCHEPTU3bI U JPYTHE aCHEeKThI
MOHUTOPHHIa 0€30I1aCHOCTH KU3HEACSITEIbHOCTH.

TpeOoBaHMs K BBHITIOJHEHHIO MPAKTUYCCKON paOOTHI OMpeAeicHbl B METOIMUSCKUX YKa3aHUS U3 CIHCKa
OCHOBHOM JIUTEPATypHl IMyHKTa 6 pabodeid mporpaMMbl TUCHHILIMHBL. B mpakThkyme mpencTaBieH NepevyeHb
paboT, ykasaHbl IeNb W 3aJa4d, JaHbl HEOOXOJWMBIE TEOPETHYEeCKHEe W METOIWYECKHe yKa3aHus K padoTe,
BapUAHTHI KOHTPOJIBHBIX BOIPOCOB, BBIHOCHMBIX Ha JIOMYCK K BBIMOJIHEHUIO JIA00PATOPHBIX PadoT.

[lepen BeImMONHEHWEM pabOTHI TPOBOIWTCS cobeceoBaHWE TIPENojaBaTeNls CO CTYICHTaMH s
OTpeIeTICHHs HATMYUS He0OXOAUMBIX 3HaHUM. [IpruMeTHBIN NIepeYeHb BOITPOCOB MPEACTABICH HIKE B TaOJIHIIE.
Pesynprar BeimoHEHUS! paOOTHI SBISETCSI OCHOBHBIM KPUTEPHUEM ISl ITOTyICHHUS 3a4eTa.

] paktuaeckas padbora Nel. Buusinue ocBeleHus Ha YCIOBUS AEITEIBHOCTH Y€I0BEKa
DKONOr0->KOHOMHYECKHH yepo DKOJIOr0-3KOHOMHYSCKUNA  yIIepo oT 3arps3HEeHUS
OT 3arpsA3HEHUs CPEIbI arMocdeps 5

DKO0JIOr0-3KOHOMUYECKUH yIiepd OT 3arpsi3HEHUS] BOIOEMOB
U ITIOYBbI

4 llpaxtryeckas pabota Ne2. Copnepxanne npoexta HopMaTuos [1/1B
Oxpana 6uocdeps OT Meponpuatus 1O  3allUTe BO3AYIIHOM Cpeabl  OT
HOHU3UPYIOIIETO U3TyUEHUS 3arpsisHeHHH

HopmupoBanue cOpocoB 3arpsi3HSIONIMX BELIECTB
Conepxxanue npoekta HopmatusoB [1J[C

Mepornpudarus 1o 0 OT 3arpsi3HEHUN

OCHOBHBIE MOJIOKEHHUS IKCIEPTHU3BI 10 OXpaHe Ouocdepsl OT
HOHU3UPYIOMIMNX U3TYUYEHUAX

Buasl 103 uznyyeHus

BosnelicTBre HOHM3UPYIOIINX M3JTyUYeHUI Ha Onochepy
Mertobl 3amuThl 6MOchepsl OT PaUOHYKIHIOB

Pacuer oxxmmaemMoll akKTMBHOCTH W3JIy4YeHHS TpU BBIOpOcax

PaAMOHYKIINIOB
4 IIpakruueckas padota Ne3. Onenka ypoBHEH IIyma
3amuTa oT Iryma BosneiicTBue nryma Ha Ouochepy
4 IIpakTuueckas pabora Ned. BnusiHue ocBenieHus Ha ycI0BuUS e TEIbHOCTH YeIoBeKa
HpOCKTHpOBaHI/IC MeTO,Z[LI pacueTa OCBCUICHUA
HCKYCCTBEHHOTO OCBEIIICHHUS
4 Ilpakruyeckas padota NeS. YPOBHU CUCTEM MOHHUTOPHHTA.
Pacuér noanopHoii crenky Ha CootHomienne  Monutopunra  OesomacHoctu  IITC,

ITOCKHMM C/(BUT IO HOMOIIBE MHKEHEPHBIX COOPYKEHHUHN U T€0JIOTMYECKOM CPEIbL.

Otmnune wmonutopunra IITC oT cucremsl
PEXKUMHBIX WH)KEHEPHBIX HAOIIOCHHA.
Cxema ¢pynkimonuposanust Moautopunra [ITC.

Kpurepun oneHnBanus MpakTUIeCKO padoOTHI.

dopmMa OIIEHKH Kpurepuit onieHrBaHus
3a4TE€HO Ilenb, mocTaBeHHAs! CTYACHTY, BHITIOJHEHA MOTHOCTHIO. PellleHs! Bce 3a1a4n, yKa3aHHbIC B




Popma OLIEHKH Kpurepuii onieHnBanus

padore. CTymeHT B TIONHOM OOBEME BIAJECT TEOPETHUCCKAM MAaTECPUATIOM ISt
BBITIOJTHEHHST Pa0OThL. YeTKko 3HAeT BCIO TIOCIEIOBATENIbHOCTH BBIMONHEHHUS pPabOTHI.
[TpaBuiibHO IOIOMpaeT METOAUKY [ paMOTHO ¥ IOHATHO OOPMIISIET OTUYET O MPOBEACHHON
pabote. ®opMupyeT MOMHBIN, YETKUH U COOTBETCTBYIOIIMK LENsAM U 3aJa4aM BBIBOJ 1O
paborte. IToTHOCTBIO BEITIONHACT TPEOOBAHMS TEXHUKE O€30ITaCHOCTH.

HE 3a4TEeHO e, mocTaBneHHas CTy[OeHTY, He JOCTHTHyTa. PellleHa 4acTh 3aqad WM 3a7add He
petersl BooOme. CTyJEeHT MI0XO0 BIafeeT TEOPETUUECKUM MaTepHasIoM ISl BBITOJIHEHUS
pabotel. IlyTaer mocnemoBaTeNbHOCT, WM BBIIONHSAET HE BCE OTambl PaboTHL
HenpasmisHo omnpeaersieT He0OOXOMUMBIE TTapaMeTpsl B pa3Mepsl. HeOpexxao odopmisier
OTYET O MPOAENAHHOK padoTe, YImycKaeT BaKHbIe MOMEHTHI B otdere. CpopMupoBaHHbIH
BBIBOA O TIPOIENaHHOW paboTe HE COOTBETCTBYeT WM YacTHYHO COOTBETCTBYET
TIOCTABJICHHOU IIeNTN 1 3a1auaM. HapymaeT TpeGoBaHms TEXHHKE 6€30MTaCHOCTH.

Konrpoashbie padotsl. KOHTpOIBHBIE pab0THI CITyKAT LEJIBI0 OLEHUTH TPHOOPETEHHBIE YMEHUS

KoHnTposnbHbIe paboThI MPOXOIT B paMKaxX MPaKTHUYECKUX paboT no auciuiummee. Ha mpaktuueckux padorax
paccMaTpUBalOTCs BAPUAHTHI PEILICHHS KOHKPETHBIX 33/1a4, CTABSIIUXCS CTYACHTY.

B xoze n3yveHns1 AMCUUILUTMHBI PELyCMOTPEHO BBIMOJHEHUE 3* KOHTPOIBHBIX paboT. Kaxkaas kKoHTponbHAas
paboTa BBIMOHAETCS MOCIIE U3YUeHHs] KOHKPETHOTO pa3ziesia JUCIUILIHHBL.

Kaxnast koHTposibHAsT paboTa BBIMONHSIOTCS CTYAEHTAMH B ayJUTOPHUH, 110J] HAOJIFOICHHUEM IIPENoJaBaTeIs.
[poaomKUTeNbHOCTE KOHTPOJIBHOHN PaboThI 45 MUHYT.

Tunosoe 3a0anue 015 KOHMPONBLHOU PabOmMbl
Pacuém asmomamuueckoli CHpUHKIEPHOU U OPEHUEPHOT CUCHIMbL ROIHCAPOMYUEHUS

ILlenv padomor. V3yunTh METOM pacueTa aBTOMATHYECKON CHCTEMbI MOXKAPOTYIICHUS W CUCTEMBI OMOBCIICHUS IS
HOMeIlIeHI/Iﬁ Ppa3JIMYHOIro Ha3HAYCHUA.

Teopemuueckas uacmo pabomut.

CHcTeMBbl BOISHOTO MOXAPOTYIICHHUS MPHMEHSIOTCS HawOoJee 4acTo sl JTUKBHUIAIUU MOXKAPOB ITOBEPXHOCTHBIM
crocoOOM Ha pa3iIMYHBIX 00BEKTaxX: CKIaJaX, YHHBEpMarax, B TOCTHHHUIAX H Jp. HeocmopuMBIM IpEeHMYIIECTBOM TaKHX
CHCTEM SIBIICTCSI TO, YTO OHH HE HAHOCAT HHUKAKOrO BpeAa 4YenoBeKy. OmauMm u3 HamOonee 3()(HEKTHBHBIX METOIOB
JUKBUAALNH TI0KAPOB OCTaéTCs TylieHne Boxoi. [1o cpaBHEHHIO ¢ IPYTHMHU METOAAMU: ITOPOIIKOBBIM, a3PO30JIbHBIM HITH
ra30BBIM ITOXKapOTYIICHUEM, - BOJIa sIBICTCS HambOolee O0e30IacHBIM, HAEKHBIM M JICMIEBBIM OTHETYIIAIINM COCTABOM.
Ceituac eii Tymarcst 10 90% Bcex M0okKapoB.

Tem He MeHee, TPAIULIHMOHHBIE YCTAHOBKH BOASHOTO MOXKAapPOTYIICHUS (CIIPHHKIEPHBIE U APEHUYEPHBIE) HE JUIIEHBI
paaa CymeCTBEHHBIX HEIOCTATKOB:

- Oosbinue pacxo/sl BobI Ha TymeHue (0osee 0,08 1/CokB.M);

- BO3MOXKHOCTh HAHECEHMsI JOMOJHUTEIBHOTO ymepba 3a cueT 3aiuBa BOJAOW TMOMENICHHHA U
MaTepUajIbHbIX LICHHOCTEW;

- HeoOXOJWMOCTh CTPOUTEIHCTBA KANHWTAIBHBIX HHXCHEPHBIX COOPYXKEHHH (HACOCHBIE W JpEHA’KHBIC
CTaHIINH, Pe3ePBYapHI s XpaHSHHS Pe3epBHOTO 3amaca BOIbI, BOJOIATATENb, IPEHAKHBIE COOPYKCHHUA);

- Heo0XOAMMOCTB O0ECIIeUeHUS NEKTPOCHAOKEHHS OOIBIION MOIITHOCTH 110 | KaTeropuu HagEKHOCTH;

— CIIOKHBIH perjJaMeHT W OOJBIINE 3aTPaThl Ha TEXHUIECKOE 00CITYy)KHBaHUE YCTAHOBOK TTOKAPOTYIICHHUS.

Bcex 3THX HEOOCTaTKOB IMIIEHA TEXHOJOTHS II0KapOTYIICHHS TOHKOPACIBIIEHHOW BOJOH, OCHOBAaHHAas Ha
JUKBUAAINHN BO3TOPAHUS KAIUIIMHU BOIBI ¢ 3 GEKTHBHEIM qruaMeTpoM He Oonee 100 MKM.

B TPaAUIHUOHHBIX CUCTEMAX BOAAHOI'O MOXAPOTYHICHUA JUAMETP KallCjib, KOTOPBIC IMOMaJaar0T Ha Oo4Yar BO3TOpaHUsd,
coctasisieT nopsiaka 0,4...2,0 MM. DT0 IPUBOAMT K TOMY, 9TO 0K0JI0 30% BOABI UAET, COOCTBEHHO, HA TYIIICHHE OTHS, a
oCTajibHasA 4aCTh IMPOJMBACTCA U B IIPOLCCCE TYHICHNUA HUKAK HE YUYaCTBYCT. O}IHaKO Ipyu YMEHBIICHUN pa3MEPOB BO}ISIHOI\/’I
karmn mMeHee 100 MKM MexaHW3M TYIICHHs] OTHS CYIIECTBEHHO MeHsercs. OOnamas BBICOKOW NPOHHUKAIONIEH Hu
OXJIAX/IAIOIIEH CIIOCOOHOCTBIO TOHKOPACHBUIEHHAS BOAa (BOASHOM TyMaH) MO3BOMSET HAaA&KHO TYIIWTH IIOKaphl HpU
HeOOMBIIIOM pacxojie orHeTymmamero Bemiectsa (Menee 0,03 1/coks.M) B TeueHuu 10...60 ¢. ITo mo3BosieT 6e3 Kakux b0
HETaTUBHBIX MOCIICICTBHMA, CBI3aHHBIX C BIMSHUEM OTHETYIIAIECTO BENIECTBA, TYIIUTh MTOKAphl B apXUBaX, OMOIHNOTEKaX U
MYy3€esIX, YTO TOATBEPKICHO CIICIIHATbHBIMI UCIBITAHUSIMHU.

Kak moka3pIBaeT mpakTHKa, TOHKOPAcHbUIEHHAS BojAa 3(h(EKTUBHO MOTIOMIaeT TBEPIBIC YaCTHII AbIMa. MMerorcs
JAHHBIC TI0 YCIICITHOMY HCITOJIb30BaHHI0 TOHKOPACIBUIEHHOW BOJBI MIPH TYIICHUHU 3JEKTPOYCTAHOBOK O] HAMIPSHKCHHEM
35 kB 06e3 aBapHIHBIX MTOCIEICTBHIA.

Cnpunknephas cucmema noxcapomyuieHus - 3To cucreMa TpyoonpoBOJIOB, IIOCTOSHHO 3aTI0THEHHAS] OTHETYIIAIINM
COCTaBOM, CHa6)KeHHa$I CIICIMAJIbHBIMU HacCaaKaMH, CIPUHKIICpaMHU, JICTKOIUIaBHasd HacaJKa KOTOPBIX, BCKPBIBAACH IIPU
HaYaJIbHOM CTaJ My BO3rOpaHusi, 00eCIieunBaeT Mojauy OTHETYIIAIIEr0 COCTaBa Ha OYar BO3TOpaHusl.

IIpu noxape CIpUHKIIEPHbIE YCTAHOBKU IIPUCTYNAIOT K TYLICHUIO HE3aBUCUMO OT TOI'0, HAXOASATCS JI B IIOMEILEHUAX
JIOAYW WIA OHH TaM OTCYTCTBYIOT. KOHCTPYKTHBHO YCTAHOBKH ITOKapOTYIICHUS IPEACTABISIOT COOOH CMOHTHPOBAHHYIO
O]l TEPEKPHITHAMU TOPTOBOTO 3ajia, O(QHCHBIX IIOMEIICHWH pecTopaHa, a Takke CKIAJCKUX W BCIOMOTATEIHHBIX
MIOMEIICHUH CeTh TPYO CO CIIPHHKJICPAMHU, BCKPBIBAIOIIUMHUCS MPU MOBBIIICHUN TeMIepaTyphl. Eciu mmomanps BelUKa, TO



CIPHUHKJIEPHAS CETh pa3AeisieTcss Ha OTICIbHBIC CEKLUH, NPUYEM Kaxkaas CeTh 0OCIY)KMBAETCS OTIEIbHBIM KOHTPOJIBHO-
CHUTHAJBHBIM KJIATIAHOM.

OtaruinBaeMble MOMEIIEHUSI 000PYAYIOT BOASHBIMH CHPUHKJIEPHBIMH CHCTEMAaMH IOXKApOTYIICHUS, TPyOOIPOBOIbI
KOTOPBIX BCETZla 3arOIHEHBI BOAOH. [locie BCKPBITHA TOTO MM MHOTO YHCIIAa CHPUHKIICPOB BOJA B BHAE Pa3ApOOICHHBIX
CTpyH MOJAeTCs K 04ary BO3ropanus. B TeueHne nepBeIX MUHYT ITOXapa BOJa T€UET OT aBTOMATHYECKOTO BOJIOMUTATENS, a
3aTeM KOHTPOJIbHO-CUTHAIBHBIA KIIaNaH BKIIIOYACT MTOXKAPHBIE HACOCHI, 00CCIICUNBAIONINE MOAATY PACUCTHOTO KOJIHIECTBA
BOJIbI, HEOOXOAMMOTO JUTS JINKBUAIMY TT0Kapa.

/Jlpenuepnan cucmema - TIpeACTaBISIET COOOM CHCTEMY aBTOMAaTHYECKOTO BOJSHOTO  IOXKAPOTYIICHHS
NpeHa3HaYEeHHYIO JUII 0C000 I0’KapOONacHbIX 00beKTOB. CHCTEMa CTPOUTCS C YYETOM CIIEYIOLIEro:

- moaBojsAmMil TpyOompoBoJ (TpyOONpOBOJ HACOCHOM CTAaHIMHU) 3allOJHEH BOJOH MM BOJHBIM
pacTBOpOM, BCE OCTAIIbHBIE TPYOOIIPOBOIbHI HE 3aIIOJHEHBI (BO3AYX).

- B cucreme ycraHaBIHMBAaIOTCS ApPEHYEPHBIE OPOCHTENH (OTKPBITBIE, 0€3 TEIIOBOTO JJIEMEHTa) H
IpeHdepHbIe kinamana mogeneit DV-1, DV-5u AVD502A, AVD651D, AVD755A.

- Cucrema MpUBOAXTCS B JEHCTBHE OT OJHON MM HECKONBKUX (JBOWHAS OJIOKHPOBKA) ITyCKOBBIX CHCTEM:

- OT MOKpOH CTIPHHKIIEPHOM CUCTEMBI (MOKPBIH ITYCK)

- Or cyxoii CHpHHKIEPHOH CHCTEMBI (CyXOH IMyCK)

- Ot cucTeMbl MOKapHOH CHTHATH3AINH (IEKTPOIMYCK)

JlaHHBIE CHCTEMBI KaK MPAaBMIIO TPUMEHSIOTCS TS 3aIIUTHI 0000 MOKapo U B3PHIBOOMACHBIX OOBEKTOB, Ha KOTOPBIX
OTOHb PACIOCTPAHSIETCS C BEICOKOH CKOPOCTBIO, KaK IMPABMIIO A3TO MOMEIIEHHS HIIH Iiesible 0OBEKTHI 10 IMPOU3BOJICTBY WIH
XPaHEHHUIO JIETKOBOCIUIAMEHSIOIUXCS MaTepHajoB, OKPACOYHbIE KaMephl, THAPOCTAHLIMN WM aTOMHBIE CTaHLUH, Ipyrue
CHEUOOBEKTHI U T.1.

Eme npeHuepHble CHCTEMBI NMPHUMEHSIOTCS B KauyecTBE JAPEHYEPHBIX 3aBEC, KOTOPHIE O00ECHEeYMBAIOT OTCEYCHHUE
«CTEHOHM OTHETYIIAIeTo BeIlecTBay (HAalpuMep BOJBI) MOMEIIEHHs, IJIe BO3HUKIO BO3rOpaHHE OT APYIMX NMOMELICHHUN
3nanus. [Ipumepsl: JIBEpHbIC WM WHBIE NPOEMBI B IOMEUICHHSX aBTOCTOSIHOK U TPEINpPHSATHHA, aTPUYMbl TOPTOBBIX,
aJIMHHUCTPATUBHBIX, TOCTHHUYIHBIX WM HHBIX KOMIUIEKCOB H T.JI.

IIpumep pacuema

PaccuntaTh aBTOMaTH4ECKyl0 CHCTEMY IOXAPOTYIICHHS HIBEHHOTo Iexa. BpIOpaTh THI CHCTEMBI IOKapOTYLICHHS
(cTprHKIIEpHYTO WK ApeHUYepHYT0). Llex nMeeT pasmepsr: amuHa A = 36 M, mupuHa B = 24 M.

Pewenue. B cooTBeTCTBHY ¢ MPIIIOKEHUEM 3 HaiifieM rpymiry moMerieHus. [IIBeiHbIi 11eX OTHOCHTCS KO 2 TpymIie -
MIOMEIIEHUS] TEeKCTHILHOTO, TPUKOTaKHOTO, TEKCTHIBHO-TaJaHTEPEHHOTO MPON3BOJICTBA; MOMEIICHHUS AJIs POU3BOJCTBA
BaThI, IIIBEHHOU MPOMBIIICHHOCTH, 00YBHOT0, KO)KEBEHHOI'O U MEXOBOI'O MPOHM3BOCTBA (moxapHast Harpyska - 200...2000
M/Ix/m ); CortacHO TpwIL. 2 HAXOIUM MapaMeTPhl T pacuéra IPeHYCPHON YCTAHOBKH:

NHTeHCHBHOCTL Opomienus Bojoi L = 0,12 j1/(c m?)

[Tnomanp, 3amuiiaeMass OAHUM opocuTedeM Sq, = 12 M IIpogomkuTenbHOCTh PabOThl YCTAHOBOK BOJSHOTO
noxxkaporymenus T= 60 MuH

Paccrosinne mexnay opocurensimu D =4 m

Haxoaum mtomiazas noMeneHus:

S =36 24 = 864 m?

HaxonnM Heo0xo1MMoe KOJTMYECTBO OPOCHTEIICH:

N=S/Sop=864/12 =72 mt

Pa3zmemaem opocutenyu Ha ruiaHe nomerneHus. [1o ainHe moMenIeHust IPUHAMAEM PAaCCTOSIHUE MEXKTY OPOCHTEIISIMH
Da =3 M, o mupuHe NOMeIIeHNs IPUHIMAaeM pacCTOSHIE MeX Ty opocuTensimu Dg =4 M.

Haxonum He0OX0AMMYIO HHTEHCHBHOCTE BOJIBI B TPYOOIIPOBOIE:

Lrp=L-S=0,12-864=104n/c

Haxonnm MHTEHCHBHOCTB BOJIBI Yepe3 OMH ApeHUep:

Lopens ~Lip/N=104/72=1,44 n/c

Jnst npuBeneHuss B JIEHCTBUE aBTOMATHUECKOM CHCTEMBI MOXKAPOTYIIEHHs COIVIACHO MPWIIOXKEHHUIO 5 MpPHUMEHSEM
TEIJIOBbIE M3BelaTesNd. B KauecTBe TEIJIOBOro M3BeUIaTeNs NPHUMEHSEM aBTOMAaTHUYECKUH TEpMOU3BELATENb
MakcumaiipHoro nedctBusi ATUM-3. UyBcTBUTENBHBIM 3JIEMEHTOM, Pa3MBIKAIOIIMM KOHTAKThl 3TOTO T€PMOU3BE-IATENS,
SIBIISICTCA OMMeTaiuTideckas nuadparma. 3Bemarens cpabaTeiBacT MPH MOBBIIICHUU TEMIICPATYPHl OKPYXKAFOIIEH Cpeb
110 80°C 1 MOET KOHTPOJIUPOBATh IWIoIaab 10 15 M2, COracHO IPUJIOKEHHIO 2 TIPH BBICOTE YCTAHOBKM M3BELIATES [0
3,5 M U TpH KBAJpPaTHOM pa3MEIEeHUU H3BEIIaTeNell MaKCUMalbHOE PACCTOSIHHE MEXIY H3BEIIaTeIs MU HE JTOJKHO
npeBsImaTh 5,0 M, a OT U3BENIATeNs 0 CTEHHI - 2,5 M.

Botnonnenue navopamopnoii padomot

[TosmryuuTs y mpemogaBaTesns BApHaHT pacyeTa aBTOMATHIECKOI CHCTEMBI MTOKapOTyIIeHus 1Mo Tabdi. 6.1.

Tabauya 6.1
BapuanTsl pacyera

Pazmep nomenieHus, M BricoTa

Ne n/n Bua nomerenust
JnuHHa IHupuna CKJIaIUPOBAHUS,M




1 30 20 Kuuroxpanwiuiie 2
2 35 22 TpuKOTa>KHOrO IPOU3BOJCTBA 2,5
3 36 24 Pe3uHoBOr0 nnpousBoacTBa

4 25 18 Kommnpeccopans cranuus 1
5 26 20 CKJ1aJ CyXUX CTPOUTEIBHBIX CMecel 2
6 28 21 Cxran mebean 2,5
7 32 24 CKJ1a]] JJAKOKPACOUHBIX MaTEpPUaJIOB 15
8 34 25 CKJ1aJy apMaTypsl 3
9 36 24 CKJ1a]] KHHOIUICHKH Ha HUTPOOCHOBE 2
10 20 15 CKJ1aJ1 aBTOMOOMIIBHBIX TIOKPBIIICK 2,5
11 22 16 I1IBeiinas MacTepcKast 2
12 24 17 Ckran 00yBH 15
13 28 36 KoHnueprasiii 3a1 2
14 28 20 BoabpHHYHOE TOMEIIEHNE 2
15 30 22 Marasun 2
16 32 23 CraHLus pereHepanum 2
17 34 25 CKJaJ1 3JeKTPOHHUKH 2,5
18 36 25 CJaj IIacTMacCOBBIX W3ACIUH 2
19 38 26 Cxirag 'CM

20 42 28 MainHHbIH 3a51 1

HpOI/ISBeCTI/I pacyer aBTOMATHYCCKOH CHCTEMBI MOXKApPOTYIICHUS, a4 TAKIKE BBI6paTB HOI[XO,I[?[H.[HFI THUIT TOXAapHOI'0
M3BCHIATC/IA Ha OCHOBAHUM TIIOJYUCHHBIX B 3adaHUW JAHHBIX. CocTaBuUThH CXCMY YCTAHOBKH CIIPUHKIICPHBIX WU
APCHYCPHBIX CUCTEM B IIOMCIHICHUH.

I(oumponbubte eonpocol

1. Ha3naueHme cHuCTeM aBTOMATHYECKOTO IOXAPOTYHIICHHA. Buapl cucTeM  aBTOMaTHYECKOIO
MOKapOTYILEHUS.

2. IlpeumymiecTBa U HEOCTATKH CIPUHKIEPHON M JPEHYEPHON CHCTEM TOXKAPOTYIIECHUSL.

3. OcoOeHHOCTH IMOXAPOTYIICHHUS BOISHBIMH CHCTEMaMH aBTOMAaTHYECKOTO IOKapoTyLIeHWs. MeToanka
pacyera aBTOMaTHYECKOH CUCTEMBI IOKapOTYIICHHS.

4. OCHOBBI TEIJIOBOM TEOPUH NPEKPAIICHHS TOPEHUSL.

5. Knaccu¢ukanus orHeTymaniix BemecTs.

6. Tymenwne noxapos:

-BOJIOM
~-[ICHAMU

-MHEePTHBIMHU Ta3000pa3HBIMU pa30aBUTEISIMU

-XJIaJIOHaMH
-IIOPOLIKAMHU
-a3p030JIAMHU

®dopma OLICHKU

Kpurepuii onieHnBanus

3a4TCHO

3asava, MOCTAaBJICHHAsI B KOHTPOJILHOM paboTe peieHa. B mporiecce perneHus 3a1aqu
OTCYTCTBYIOT OIIMOKY MJIM OHU HOCSIT TEXHWYECKHN XapakTep. B pemennn npucyTcTByer
MOJTHAST WJIM COKPAIIEHHAs METOIMKA OMPEICICHUS HEOOXOMUMBIX KOHCTPYKTHBHBIX,
TEXHOJIOTHYECKUX W TPOYHOCTHBIX MapameTpoB. lIpaBunbHO BbIOpaHbI HEOOXOIMMBIE
CIIPAaBOYHBIC MMApaMETPbl U JAHBI UX O6OCHOBaHI/I$I. FpaMOTHO 1 YE€TKO CJCJIaH BBIBOJ ITIO
K101 pabore.

HEC 3a4TCHO

3azjaua, MocTaBlieHHasi B KOHTPOJIBHOH paboTte He pemieHa. B mpomecce pemenus 3agayun
MPUCYTCTBYIOT TPyOBIe OIMOKH, HAPYIIIEHa METOIMKA U TTOCIIE0BATENIHHOCTh pacueToB. B
TIPOLIECCE PEIeHUsI NCTIOIh30BaHa HEMPAaBWIIbHAS METOAMKA OMpeeeHIs HeOOXOIMMBIX
KOHCTPYKTHBHBIX, TEXHOJIOTMYECKUX W  TMPOYHOCTHBIX  MapameTpoB. BriOpanbl
HETIPAaBUJIbHBIC CIIPABOYHBIC MaTCpUaIbl, JINOO OHU ITOJIHOCTBIO OTCYTCTBYIOT. BI)IBOJI 10
pabore oTcyTcTBYeT, JMOO COPMYIMPOBAH HENPaBUILHO, HE 3aTparuBas IeNb
TIOCTABJICHHOM 337a4H.




Bomnpocsl k 3x3amMeHy
3aKOHBI pa3BUTHSI HKOJIOTHYECKHX CUCTEM
3aK0oH (PU3UKO-XMMHUYIECKOTO €MHCTBA KHBOI'O BELIECTBA
3aKOH TMHAMHUYECKOTO MPUPOIHOTOPABHOBECHS
CucTeMHBIN TOAX0 MPOBEACHUSI MOHUTOPHHTA U SKCIEPTH3bl 0€30MIaCHOCTH KU3HEACATEIbHOCTH
Kpyrosoport BemiecTB B IpUpOgHON cpene
ParmonansHOe HCIIOIB30BaHUE YHEPTUU
MartepuanbHblii 6amaHc
[IpupoaHO-TEXHUYECKAs! CUCTEMA U €€ BO3MOXKHBIE COCTOSHUSL.
B3aumoneicTBre TEXHIYECKON CUCTEMBI C BHEIIHAMU CPEIAMM.
0. Cxema B3auMOJICHCTBUS YEIIOBEK - HHKCHEPHOE COOPYKEHHE - T€0JIOTHUECKAsl cpefa.
. OcobeHHOCTH MaTeMaTHYECKOTO MOICIIMPOBAHHUS
12. JIucraHIMOHHBIE METOIBI UCCIIETOBAHMI
13. HabmronarenpHbple CTaHINT
14. Pacuer KoMM4ecTBa 3arps3HSAIOIINX BEIIECTB, BBIICISIOMINXCS P TOPSHUH TOTLIHBA
15. PacmipeneneHre BpeJHBIX BEIIECTB B MPU3EMHOM CIIO€ aTMOC(EPHOTO BO3IyXa
16. Haiite omnpeneneHne MaKCUMAIIBHO Pa30BBIX U cpenHecyTouHbx 11K
17. Pacuer MakCUMaJbHOTO 3HAYCHHUSI TPU3EMHOIN KOHIEHTPAIIH BEHIECTB MPH BHIOpOCE ra3o0BO3AYIIHON
CMECH TP HeOIArompHUATHBIX METEOPOJIOrHYECKUX YCIIOBUSAX
18. [Iporuo3 kagecTBa BOABI pEK U BOJIOEMOB IIPpH COPOCE 3arPs3HSIONINX BEIIECTB
19. HopMmupoBaHue BHIOPOCOB 3arps3HSIONINX BEIISCTB
20. MHBeHTapu3anus BEHIOPOCOB BPEIHBIX BEILIECTBE
21. Conepxanwue mpoekra HopmatuBoB [1/IB
22. MepormpusTys 10 3aIIUTe BO3AYIITHON Cpebl OT 3arpsA3HEHUI
23. HopmupoBaHue cOpOCOB 3arps3HSIOIINX BEIIECTB
24. Copnepxanwue mpoekra HopmatusoB [1JIC
25. MeporpusITys 10 0 OT 3arpsI3HEHUH
26. OCHOBHBIE MOJIOKEHHUS IKCIIEPTU3BI IO OXpaHe OHMoc(epsl OT HOHU3UPYIOMIUX U3TYICHHUIX
27. Buapl 103 U3Iy4eHUS
28. BozneiicTBie HOHU3UPYIOIINX H3ITYIeHUH Ha Onochepy
29. MeTo 1l 3a1UThl OUOCHEPBI OT PAIUOHYKIHIOB
30. PacueT oxxumaeMol aKTUBHOCTH U3TYYEHUS NP BHIOPOCAX paMOHYKINI0B

RBoOoo~Nooor~wNE

[EEN
[EEN

KpI/ITepI/II/I OLICHUBAHMUA 3a4CTa.

dopMa OLIEHKH Kpurepuii onieHnBaHus

3a4T€HO NOKa3blBaeT TJIyOOKME W TIOJIHBIE 3HAaHUS II0 paccMaTpUBAEMbIM
BOIIPOCAaM; XOpOILIO OPUEHTHUPYETCS B IMOCTABJIEHHBIX BOMpPOCax, Y€TKO U
JOTMYHO (OpMHpYET Ha HHUX OTBET; JIEMOHCTPUPYET IIOHUMaHHE
BXHOCTU MPHOOPETEHHBIX 3HAHMH MW yMeHUH ana  Oynyuiei
npoeCCHOHATBLHON JIeATEIbHOCTH; CBOOOJHO BiaJeeT TEePMUHAMH WU
onpeeNeHUus MU Kypca AUCIHUILIMHBL, I€MOHCTPUPYET BBHICOKHE 3HAHUA,
COEUHSAS TpU OTBET€ 3HAaHUS U3 Pa3HBIX pas3fenoB, 100aBisas
KOMMEHTAapuH, TMOSICHEHUs, 0OOCHOBaHUs; OTBeYas Ha BOINPOC, MOXKET
OBICTPO U 0€30MHMO0YHO MPOUIUTIOCTPUPOBATH OTBET JOMOJIHUTEIHHBIMU
OpUMepaMu;  JIEMOHCTPUPYET  pasziuuHble  (OpPMBI  YMCTBEHHOU
NeATeTLHOCTH: aHallu3, CHHTE3, CPaBHEHHE, 0000IMeHne U T.J.; BIaJeeT
apryMEHTHUPOBAaHHOM, TPaMOTHOM, JIJAKOHUYHOM, JOCTYITHOM U NOHATHOU
peublo NMpHU OOIICHUH.

He 3aureno MOKa3bIBACT HEJOCTATOUYHBIC 3HAHUS TI0 MIOCTABJIEHHBIM BOIIPOCAM; OYEHb
IJIOXO OPUEHTUPYETCSI B MOCTABJIECHHBIX BOMPOCAX, AA€T HEMPABUIbHBIN
U HeoOOCHOBAaHHBIH OTBET Ha TIOCTaBJIEHHBIE  BOIMPOCHI, HE
JEMOHCTPHUPYET TMOHUMAHUE HEOOXOAMMOCTH 3HAHWUH U yMEHUH Ui
Oyayuieil mpodeccuoHanbHON AESITENbHOCTH; HE BiaJeeT TEPMUHAMHU U
ONpeNIeTICHUsIMU Kypca IUCHUIUIMHBI, JEMOHCTPUPYET OUYEHb HU3KHUE




®dopMa OlIEHKU

Kpurepuii onieHrBaHus

KaueCTBO 3HAHMSA KOHKPETHOIO MaTepuajla, HE OCHOBBIBAACh HA
MHPOpPMALlUM OCHOBHBIX Pa3/eloB M TE€M AMCLUUIUIMHBL, OTBevyass Ha
BOMPOC, HE JAOMOJHSET rpadUyecKUM WM HMHBIM MaTepuaioM; MpU
OTBETE HE IPUMEHSIET JIOTUKY, CpaBHEHHe, o0oOlleHue M T.1.; He
IpaMOTHO, HE IOJTOTOBJICHO CTABUT CBOIO PEUBIO NMPH OOIIECHHUH.

5.4. Onucanue KpUTepreB OLEHUBAHUS KOMIIETEHIIUI U IIKAJIbI OLEHUBAHM A

[Ipu mpomexxyTouHOM aTTecTai B (QopMe 3adera,

TuQepeHIIIPOBAHHOTO  3aueTa,

b depeHIIMPOBAaHHOTO 3a4eTa MpPU 3allUTe KYypCOBOTO MPOEKTa/paboThl UCIIOJIB3YETCs CleAYroas
1IKaJia OLICHUBAHUS: 2 — HEYJOBJIETBOPUTEIBHO, 3 — YJOBJIETBOPUTEIHHO, 4 — XOPOIIO, 5 — OTJIIMYHO.

[Ipu mpomexyTouHoil arrecTauuu B ¢dopMe 3adeTa HCIOJIb3yeTCs Cleaylolas IIKana
OLICHUBAHMSL: 3a4TE€HO, HE 3a4YTEHO.

KpurepusimMu o1eHUBaHMs TOCTUKEHUM TIOKA3aTeNen SBIISIOTCS:

HanmMeHnoBaHue
MMOKa3aTelIs
OLICHHBAaHHUS
pe3ynbrata 00ydeHus
110 JUCIIUTIINHE

Kputepuit onenuBanust

3Hauusd

3HaHUE TEPMHUHOB, ONIPEACIICHUM, TOHATUI

3HaHHE OCHOBHBIX SaKOHOMepHOCTeﬁ, COOTHOMCHHﬁ, IIPUHIOUIIOB

OO0BeM OCBOCHHOT'O MaTepuasa

ITonHOTa OTBETOB Ha BOIIPOCHI

YeTKOCTh U3J105KEHNS] U HHTEPIIPETAUU 3HAHUN

YMenus OcBoeHHe METOIUK, YMEHHE pelaTh (THIOBbIE) MpaKkTHUYECKHUE 3a7aui,
BBITNIOJIHATH (TUIIOBBIE) 3aAaHUS
YMeHus UCIoNIb30BaTh TEOPETUUECKUE 3HAHUS [Tl BBINOJIHEHUS 3a1aHUN
10 TIPOBEJICHHUIO YKOJIOTHUYECKON OIIEHKE MPOEKTHBIX pelIeHui B 001acTtu
HAHOMH)KEHEPHBIX  TEXHOJIOTMH,  BbIOOpE  METOAUKM  pEIleHUs
WHXEHEPHBIX 33Jja4, CUCTEM U IIPOLIECCOB OKPYKAIOLIEH CpeIbl
YMeHue npoBepsITh pelieHns U aHAJIM3UPOBAaTh PE3YJIbTAThI
YMeHrne KadyecTBEHHOro o¢QopMIIATh (IIPE3eHTOBAaTh) BBIOJHEHHE
3aJaHui

Hasbixku HaBbIku pelieHns CTaHJapTHBIX/HECTaHIapTHBIX 3a/1a4

bricTpoTa BBITIOJIHEHHS TPYAOBBIX JIEUCTBHUI M OOBEM BBIMOJTHEHHBIX
3aJlaHuN

KaudecTBO BBIITOJIHEHNS TPYAOBBIX AEUCTBUI

CaMOCTOSATENbHOCTh TUIAHUPOBAHUSI TPYIOBBIX I€HCTBUI

OI.ICHKE[ npenoaaBaTeyicM BBICTABJIACTCA MHTCIPAJIIBHO C y‘-IéTOM BCEX MOKazaTeled u

KPUTEpPUEB OLICHUBAHMS.

Onenka chOpMHUPOBAHHOCTH KOMITETCHIIUM 110 TIOKA3aTeN0 «3HAHUY.

Kpurepnii YPpOBEHb OCBOECHHUS U OLIEHKA
2 3 4 5
3HaHue HenocraTounsiii 3HaeT TEpMUHBI U 3HaeT TepMUHBI U | 3HAET TEPMUHBI U
TEPMHHOB, | YPOBEHb 3HAHHM OTIpeieNeHus], HO oTpeieTICHHS. OTIpeIeJIEHUS], MOXKET
ONpEEIEHUN, | TEpPMUHOB, JIOITYCKAEeT OTBeTHi1 Ha KOPPEKTHO




MTOHSATUN OTIpeIeTICHUH, HETOYHOCTH OOJIBIITUHCTBO chopMyIMpOBaTh UX
TIOHSTHI (hOpMYJIIPOBOK. JIOTIOJTHUTEIIbHBIX | CAMOCTOSITEIILHO
He oTBeTnn Ha OtBeTua Ha BOIIPOCOB ApryMEHTHPOBaHHO
JOTIOJTHUTEIIbHBIC HEKOTOpbIE OTBETHUJI Ha BCE
BOITPOCHI JIOTIOJTHUTEIILHBIC JOTIOJTHUTEIIbHBIC
BOIPOCHI BOIPOCHI
3HaHue He 3naet Bonpockl | 3HaeT BONPOCHI 3HaerT, 3HaeT U MOXKET
OCHOBHBIX 0e301acHOCTH 0€301acHOCTH UHTEPIPETUPYET | CAMOCTOSITEIIBHO
3akoHOMepHOC | HOBBIX TEXHOJIOTHH | HOBBIX TEXHOJIOTHH | M UCIOJB3YyeT MOJIYYUTh CBEIACHUS
Tei, Y MaTepHaJioB, Y MaTepHuaJoB, CBEJICHUS O 0 BoOIpocax
. | BUOBI BUJIbI BOITPOCAx 0e301acHOCTH
COOTHOMICHHUN, | 5y o ormaeckoro 9KOJIOTUYECKOTO 0e301acHOCTH HOBBIX TEXHOJIOTHI
HPHHIUIIOB | xogTpos, KOHTPOJIS, HOBBIX U MaTepPHUANIOB, BUIBI
MOHUTOPHHT MOHUTOPHHT TEXHOJIOTHH U 9KOJIOTUYECKOTO
BO3YIIHOW Cpelbl, | BO3AYIIHOM CPEAbl, | MaTEPUAJIOB, KOHTPOJIA,
OKa3aBIIIeHCs MO/l | OKa3aBIIEHCS MOA | BUIBI MOHUTOPHHT
BIIMSTHHEM BIIMSTHUEM 9KOJIOTUYECKOTO | BO3AYIIHOM CpPeIbl,
3arpsi3HEHUS 3arpsi3HEHUS KOHTPOJIA, OKa3aBIlICHCs 1101
atMoc(epsl B atMoc(depsl B MOHUTOPHHT BJIMSTHUEM
obnacru, obnactu, BO3IYIIHOM 3arpsI3HCHUS
KJIACCU(UKALIHIO KJIaCCU(PUKALIUIO cpensl, aTMochepsl B
3arpsi3HATENEH 3arpsi3HUATENCH OKa3aBIIIeiCcs 1o | 00J1acTH,
BO3/IyXa BO3/yXa U BIIUSIHUEM KJIACCH(PUKAITUIO
HCTOYHHUKHU HCTOYHHUKHU 3arps3HEHUs 3arpsi3HUTEINEH
3arpsi3HEHUN BOJBI, | 3arpSA3HEHUN BOJBI, | aTMOC(EPHI B BO3/lyXa U
HOPMAaTUBHO- HOPMAaTHBHO- obmnactu, HMCTOYHHMKHU
MIPaBOBYIO 633y MIPaBOBYIO 633y KHaCCI/I(bI/IKaHI‘/’HO Sarp}IBHeHI/Iﬁ BOJHI,
MOHUTOPMHTA M | MOHUTOpHMHra  m | SalPASHUTEICH HOPMaTHBHO-
AKCTIEPTU3BI AKCIIEPTU3BI BO3MyXxa 1 1paBoByio basy
0e30ImacHOCTH 0€30IMacHOCTH VCTOMIHIH | MOTHTOPHHIA 1
3arpsi3HEHUH SKCIEePTU3BI
KU3HENICATEIBHOCT | JKU3HEACATENBHOCT | oy 6e30MaCHOCTH
u u HOPMAaTUBHO- JKU3HENIEATEIIBHOCTHU
MpaBoByl0  0azy
MOHUTOPUHIAa H
AKCTIEPTU3BI
0e30macHOCTH
KUZHEIESITEIIbHOC
TH
0O0BeM He 3Haer 3HaeT TOIILKO 3HaeT MaTepua OOGmagaer TBepAbIM
OCBOEHHOTO 3HAYUTEITHHOU OCHOBHOM JTUCITUATITUHBI B U TIOJIHBIM 3HAaHUEM
MaTepuaia JacTu Marcpuaia Marcpual TOCTATOYHOM MaTepuaa
JUCIUTUIUHBI AUCHUIIIINHBI, HC 00BeMe AUCHUIIINHBI,
YCBOMJI €TO BJIAJICET JIOTIONTHU-
JeTaneu TCIbHBIMU 3HAHUSIMHU
[TonHOTA He naer orBetsl Ha | JlaeT HEMOJIHBIE Jaer oTtBeThl Ha | JlaeT mosiHbBIE,
OTBETOB Ha | OOJBIIMHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE | pPa3BEpHYThHIC
BOIIPOCHI BONIPOCOB BOTIPOCHI BCE - TIOJIHbIE OTBETHI HA
MOCTaBJICHHBIE
BOIPOCHI
YeTKOCTh N3naraer 3nanus W3naraer 3nanms ¢ | M3naraer 3Hanus | M3naraer 3HaHus B
H3JToKenust i | 0€3 JTOTHYecKon HaApYIICHUSIMH B 0e3 HapyIIEHHI B | JIOTHYECKOM
uHTepnperany | NOCTIEOBATETEHOC JIOTUYECKOMH JIOTUYECKOU MOCTICTIOBATEIEHOCTH
- TH MOCIIEIOBATEIBHOCT | IOCIIE0BATENbHO | , CAMOCTOSITENILHO UX
u CTH HHTEPIPETUPYS U
aHATN3UPYS
He nmmoctpupyer | BeinosHser Brinosiaser Brinosiaser




W3JI05KEHUE MOSICHSAIOIINE MOSICHSIFOIIIHE TTOSICHSIIOIIINE
MOSICHSIIOIIIUMU CXEMBbI U PUCYHKH PUCYHKH U CXEMbI | PUCYHKH U CXEMBI
cXeMaMu, HEOPEIKHO U C KOPPEKTHO U TOYHO U aKKypaTHO,
PHUCYHKaMH U OIJ_II/I6KaMI/I IIOHSTHO PaCKpbIBasd IIOJIHOTY
npuMepaMu YCBOCHHBIX 3HAHUI
Hesepno msnaraer | JJomyckaer I'pamoTHO U 110 I'pamoTHO ¥ TOUHO

Y UHTEPIIPETUPYET

HETOYHOCTH B

CYILLECTBY

ns3Jjiaract 3HaHHs,

3HAHUS W3JIOKEHHH 1 U3JIaraeT 3HaHus | JAeNaeT
MHTEpIPETAIHHT CaMOCTOSITEIIbHBIE
AR BBIBO/IbI
Onenka c)OpMHUPOBAHHOCTH KOMITETEHITUH 11O TIOKA3aTEI0 «Y MEHUS.
Kpurepuit YpOBEHb OCBOCHHS U OLICHKA
2 3 4 5
OcBoenue He ymeer Ywmeer YMeeT BBITONHATh | YMeEeT
METOJIMK, YMEHUE | BBIIOJIHATH BBITOJIHATh TUIIOBBIC 3aJJaHUs, | BBIIIOJIHATH
pemiaTth (TUIOBBIC) | TUIIOBBIC 33/JaHUS | TUIIOBBIC CIOCOOEH pemiath | 3aJaHus U
IIPaKTUYECKHE IIPAKTUYECKHUX 3aJaHus, TUIIOBBIE 3aJ]a4H, pelaTs 3a1a4u
3aJ1a4H, pabort, He CIOCOOEH peliaTh | IPEeIyCMOTPEHHBIE | MOBBIILIEHHOM
BBITIOJIHATh crioco0eH pemaTh | TUIOBbIE 33Ja4u ¢ | paboueit CJI0KHOCTH
(TUnoBbIE) TUIIOBBIC 33J]a4l | IPUMEHEHHUEM IporpaMMmoi
3a/laHus c U3BECTHOTO
UCIIOJIb30BaHUEM | QJITOpUTMaA
U3BECTHOI'O NEeUCTBUHI
anropuTMa
JEUCTBUN
YMenus He MoOxeT | McnbiTeiBaeT [IpaBunbsHO Ymeer
HCIIOJIb30BAThH YBS3bIBATH 3aTPYJHEHHUS B | IPUMEHSET IIPUMCHATD
TEOPETUYUECKHE TEOPUIO C | mpUMEHEHUH TIOJTyYEHHbBIE TCOPCTHICCKYIO
3HAHUS JUIsl | IPAaKTUKOW,  HE | TEOpUHU IIpY | 3HAHUSA npu Gazy
BBITIOJTHEHU S MOKET OTBETUTH | BHINOJIHEHUU BBITIOJTHEHUH R S
’ BBITIOJTHEHUH
3alaHui 1o | Ha IIPOCTBIE | MPAKTUYECKUX 000CHOBaHUHU BCEX BUJIOB
MIPOBEICHUIO BOIIPOCHI, 3ajady; PEIIEHUI ¥ 3aIUNUTE | 3a1aHWI,
9KOJIOTMYECKON CBSI3aHHbIE ¢ | 000CHOBaHUU 3a/laHu. IpeIaracT
OLIEHKE MPOEKTHBIX | BHIMOJIHEHUEM MOJIyYEHHBIX I'pamotHO COOCTBEHHBIE
peLieHuin B | 3aJaHus, HE | pe3yabTaToOB IIPUMEHSET MCTO/BI
obJacTu MOYKET METOAMKH PCHICHHA,
MOHHUTOpHUHTa 01, | 000CHOBAThH BBITIOJTHEHUS TPaMOTHO
000OCHOBBIBAET
BBIOOpPE METOIMKHU | BHIOOD MeTo/1a MIPAKTHYECKUX Oy ICHHBIE
peleHus npu peleHnn paboT W anropuT™m Pe3yJIbTaThI
MHXEHEPHBIX MPAKTUYECKUX pelieHus
3agau (OBOC wu | 3ama4; HE MOXET MIPAaKTUYECKUX
9KOJIOTHYecKas 000CHOBATh 3a1a4y
HKCIEPTH3A) C | IOJTyYEHHBIE
y4eToOM pe3yNIbTaThl
9KOJIOTMUECKUX
OTpaHUYCHU N
(2KOJIOTMYECKOTO
HOPMHPOBAHHUS) Ha
BCEX JTanax
YKU3HEHHOT'O




MKJIa OOBEKTOB,
CUCTEM u
MIPOLIECCOB
OKpYy>Karolen
Cpelibl
YmeHue Honyckaet Homyckaet He nonyckaer CamocTosTenbH
IIPOBEPSITH rpyObie OMIMOKKH | OLIMOKH IIPH omMOOK Mpu 0 aHAJIU3UPYET
perieHust u | 1IpH PCHICHUHN 3aJ1a9 ¥ | pEIICHHUU 337349 U IMOJIYYECHHEBIE
AHATM3MPOBATH BBITIOTHEHHH E;;CL)IHHH;HHH BBITIOJTHEHHH pE3yNbTaThI
)
MIPAKTUYECKUX 3aTpyHCHUA TIPU | 0GOCHOBBIBACT U BBIIIOJTHEHU U
3a7ad. (hopmynupoBanu JeJIaeT BBIBOAEI IO | 3aJaHUM.
He ciocoben ¥ 1 000CHOBAHUH paboram CaMmocTosiTenbH
chopmynmupoBar | BPIBOIOB 0 (hopmyJIHpYET,
b U 000CHOBAaTh 00OCHOBBIBAET U
BBIBOJIBI 110 JIeIaeT BBIBOIBI
pabore. 1o paboram
YMeHue He cniocoben HebpexHo ITonsaTHO M YmMmeer
KaueCTBEHHOTrO KauyeCTBEHHOI'O odopmiiser KOPPEKTHO KayeCTBEHHO,
o OpMIATH 0(hOPMIATH (mpe3enTyer) odopmseT BEPHO U
(Ipe3eHTOBATS) (Ipe3eHTOBAaTh) BBITIOJTHEHNE (mpe3eHTyer) AKKypaTHO
BBITMIOJTHEHHE 3aaHui BBITIOJTHEHHE 0o opMIIATH
BBITTOTHCHHC 3aJIaHAK 3aJTaHA I (TIpe3eHTOBaTh)
3a/laHuH BBIITOJIHEHHBIE
3aIaHUs
Ornenka chOpMHUPOBAHHOCTH KOMITETEHITUH 1O TToKa3aTento « HaBbIKny.
Kpurepuii YpoBeHb OCBOCHHS M OLIEHKA
2 3 4 5
HaBeiku pemenust | He o6nanaer HcnbiThiBaeT He ucnbiTeiBaer Ob6nanaer
CTaHJAPTHBIX HaBBIKAMU TPYIHOCTH TIPH 3aTpyAHCHUHN NIPU | HABBIKAMU TIPU
3a1a4 BBITIOJIHEHU S BBITTOJIHEHUH BBINIOJIHEHUH BBITIOJIHEHUH
3aJJaHuU 1 3aJaHui U 3aJaHul U 3aJJaHuN U
perieHus pereHus pelIeHus pelieHus
CTaHJAPTHBIX CTaHJAPTHBIX CTaHJapTHBIX CTaHJAPTHBIX
3a/1a4 3a1a4 3a/1au. 3a/ad.
HcneiThiBaeT He ucneiTeiBaer
3aTpyAHEHUS IPU | 3aTPYAHEHUS NIPU
BBITIOJTHCHU T BBITIOJTHCHUH
HECTaHJaPTHBIX HECTaH/IaPTHBIX
3aaHuN U 3aJJaHuN U
pereHus peuieHus
HECTaHIapTHBIX CJIOKHBIX 3a7a4
3a/1a4
beicTpora He  BemomHser | Bemonnser Beimonnser Bemosnnser
BBINIOJIHEHUS TPYHOBBIE TPYAOBBIE TPYIOBBIE TPpYIOBLIC
TPYIOBBIX neiicTBus WIH | TEHCTBUS JeHCTBUS, ACUCTBHA,
NEHCTBUI 1 00bEM | BBITIONHSET OYEHBb | MEAJICHHO, C | BBIIIOJIHSIET BCE ;I;;;I?EgeHHHe
BBITIOMHEHHBIX MEJJICHHO, HE | OTCTaBaHUEM OT | TTOCTaBJICHHBIC KAYCCTBEHHO I
3a1aHuI JIOCTHUTas YCTaHOBJIEHHOTO | 3aJIaHUsI ¢ | 6bicTpo
MOCTaBJICHHBIX rpaduka cobroiIeHreM
3a/1a4 YCTaHOBJICHHOTO




rpaduka
KauectBO Brinonuser Brinonuser Brinonnaser Brinmonuser
BBIITOJITHEHUS TPYAOBEIC TPYAOBBIC TPYAOBBIC TPYIOBBIC
TPYIOBBIX JEeUCTBUSA JEUCTBUSA C JAeucTBUSA JEUCTBUSA
neicTBHil HEKAYECTBEHHO HCAOCTAaTOYHBIM Ka4yeCTBEHHO Ka4yeCTBEHHO, B
Ka4eCTBOM TOM 4HCIIE IIPU
BBIIIOJTHEHUH
CIIOHBIX
3aJaHuN
CamocrostensHoc | He MoxeT Beimoausier CamoctositensHo | [lomHOCTBIO
Th IUTAHUPOBAHMsS | CAMOCTOSTEIIBHO TPYAOBBIC BBITIOJTHSIET CaMOCTOSITEILHO
TPYIOBBIX IJIAaHUPOBATh U JIEIICTBUA C TPY/IOBbIE BBITIOJIHSIET
eHCTBHi BBIIIOJIHATH MTOMOIITBIO JICHCTBUA C TPYJIOBBIE 6ev3
COOCTBEHHBIC HACTABHUKA KOHCYJIbTaI[MEH MOCTOPOHHEN
TPYJIOBBIE HAacCTaBHUKA TTOMOIIH
NEUCTBUA
6. MATEPUAJIBHO-TEXHUYECKOE
U YYEBHO-METO/IUYECKOE OBECIIEYEHUE
6.1. MaTepuajbHO-TeXHHYECKOE 0O0ecrieyeHue
Ne HaunmenoBanue cenpaibHBIX IOMEIICHUN U OcHaIIEHHOCTD CIEIHAIbHBIX IOMEIICHUN U
MTOMEILEHUH JJIsl CAMOCTOSITENIbHOM pabOThI MIOMEIICHUH JIJIsl CAMOCTOSATENBHOM paboThI
1 VYyeOHast ayTuTOpus AJisl IPOBEICHHUS CrnenmanM3upoBaHHas MeOeCIIb.

JIEKIIMOHHBIX U TIPAKTUYECKUX 3aHATHH,
IPYIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTalMii, Tekymero koutpois, 'YK 617

IIpoexTop, KOMIIBIOTED,
aBTOMAaTU3UPOBAHHBIN YKpPaH, MATHUTHO-
MENoBas JOCKa

2 YATAJILHBINA 321 OMOJIMOTEKN TS
CaMOCTOSITENIbLHOM paboThI

Crnenuanu3upoBaHHas MeOeb,
KOMIIBIOTE€pHAsI TEXHUKA, MTOJKIIOYEHHAS K
cet «HTEpHET» U UMEIOIIas TOCTYI B
AJIEKTPOHHYIO HH(OPMALIMOHHO-
00pa30BaTeNIbHYIO Cpesy

6.2. J/InneH3uoHHOEe H CBOOOTHO pacnpocTrpansieMoce mporpamMmMmHoOe odecneuenue

ITepeueHp IMLIEH3MOHHOTO U CBOOOAHO PACIIPOCTPAHSIEMOIO IPOTPAMMHOI0

obecrnieueHus
No IlepeyeHb IMIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAOIIETO TOKYMEHTA
POTPaMMHOTO O0EeCTIeUeHUSI.
1 Microsoft Windows 10 | Cormamenne Microsoft Open Value Subscription
KopnopaTtusHas V6328633. Cornamenue aeiicrsutensio ¢ 02.10.2017
o 31.10.2023). HoroBop MOCTaBKHU 10
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus | Cornamenne Microsoft Open Value Subscription
2016 V6328633. Cornamenne aeiictButenpro ¢ 02.10.2017
o 31.10.2023
3 Kaspersky  Endpoint  Security | Cyonunien3uonnsiii goroop Ne 102 ot 24.05.2018.
«Crannaptabiii Russian Editiony Cpoxk nerictBust aureHsuu a0 19.08.2020




Ne IlepeueHb TUIIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAOIIETO TOKYMEHTA
MPOrPaMMHOTO 00ECTICUeHUSI.

I'paxxnancko-npaBoBoit Jlorosop (Kontpakt) Ne 27782
«IlocTaBka npojyIeHHs TpaBa MOJIb30BaHUS (JIULIEH3UN)
Kaspersky Endpoint Security ot 03.06.2020. Cpok
nevicrus aunenszun 19.08.2022r.

4 Google Chrome CBoOoano pacnpoctpansemoe [1O corimacHo ycaoBusM
JMIIEH3MOHHOTO COTJIAIICHHUS
5 Mozilla Firefox CBoboano pacrapocrpansemoe I1O corjaacHO yCIOBUAM

JJMICH3MOHHOI'O COrJIaICHUA

6.3. IlepeyeHb y4eOHBIX U3IaHUH H YUeOHO-METOAMYECKMX MaTePHAIOB

Ilepeuenv ocnosHoU 1umepamypol
1.be30macHOCTh KU3HEIEATETLHOCTH 1 3aIlMTa OKPYKAIOIIeH cpefibl (TeXx-HochepHas 6e30MacHOCTh) : y4eo.
st OakanaBpoB / C. B. benos. - 4-e u3n., ucnp. u gom. - M. : FOpaiit, 2012. - 682 c.
2.be30macHOCTh JKU3HEIESITEIbHOCTU. be30macHOCTh TEXHONOTMYECKUX MPOIIECCOB U MPou3BoACTB (OxpaHa
Tpyna): yaeoHoe nocodue st By3oB / [LI1. Kykun, B.JI. Jlammu, H.JI. [TonomapeB u ap. — 4-e w3, uchp.—
M.: Beicnr. mik., 2007. — 336 c.
3. MogenupoBaHrue W ONTUMH3AIMSA TEXHOJOTMYECKUX MPOLECCOB MPOW3BOJCTBA  CTPOUTEIBHBIX
MarepuanoB : y4de0. mocobue i cryaeHToB crenuansHoctu 250800 / I1. A. Tpybae. — benropon :
Benl TACM, 1999-156 c.
Y. 1 : MeToapl MaTeMaTH4ecKOro MoJIeIMpoBaHus U ontuMuzarun. — 1999, — 178 c.
4 MaremMaTuueckoe MOJEMPOBAHNE TEXHOJOTMUECKMX TIPOIIECCOB B  TPOM3BOJICTBE CTPOUTEIBHBIX
MaTepuanioB U KOHCTPYKIMH : ¢0. Hay4. Tp. / obml. pen. H. JI. Bopoosesa. — benropon : benl TACM, 1998. —
226 c.
Ilepeuens 0ononrHumenbHOU 1Umepamypbl.:
4.3unoBbeBa, O.M. be3onacHocTh JKu3HEHEATENbHOCTU. [IporHO3MpOBaHME M OLIEHKA IOCIEICTBUI
TEXHOT€HHBIX aBapHi U CTUXUHHBIX OeACTBHI [DNEKTPOHHBIN pecypc]: yueOHO-MEeTomuueckoe mocodue/
O.M. 3uHoBBEBa [U JIp.]. — DIEKTPOH. TEKCTOBBIE NaHHbIe. — M.: M3nmarensckuii JJom MUCuC, 2007. — 122
C. — Pexxum nocryna: http://www.iprbookshop.ru/56037. — 9BC «IPRbooksy, o naposto
5 Cyznaes, W.I1. HanorexHonoruu. ®U3HKO-XMMUSI HAHOKJIACTEPOB, HAHOCTPYKTYp U HaHOMarepuaios / .
[1. Cy3nanes. - Mocksa : KomKnura, 2006. - 589 c.
6.Munbko, H. I. MeTtozp! nmosyueHust 1 CBONCTBa HAHOOOBEKTOB : yuel. mocooue / H. Y. Munbko [u ap.]. -
Mocksa : @nunta : Hayka, 2009. - 162 c.
7.Ctapotun B.B. Marepuanbl 1 MeTo[bl HAHOTEXHOJIOTUI [DIEKTpOHHBIA pecypc]: yueOHoe mocolue /
Crapoctun B.B. — Dnextpon. Tekcroble gannble. — M.: BUHOM. Jla6oparopus 3nanmii, 2015. — 432 c. —
Pexxum nocryma: http:/Aww.iprbookshop.ru/4589. — 3BC «IPRbooks», o maposto
8.Bursizp [1LA. OCHOBBI HAaHOTEXHOJOTUI W HAHOMATEpHAJIOB [DJEKTPOHHBIN pecypc|: yueOHoe mocolOue/
Butsize I1.A., CBunyHOBHY H.A. — DiieKTpoH. TeKCTOBBIE MaHHbIe. — MuHCK: Bricmas mkoma, 2010. — 302 c.
— Pesxum noctyna: http://www.iprbookshop.ru/20108. — 35C «IPRbooksy, o maposro

6.4. IlepeyeHb HHTEPHET PECYPCOB, MPOGecCHOHAIBHBIX 023 TaHHBIX, HHPOPMALTHOHHO-
CIIPaBOYHBIX CUCTEM

1. Koncynerant miroc. Hamexxnas npaBoBast moaaepxka WwWw.consultant.ru

2. Hayunas snexTpoHHas onbnmorexa Www.elibrari.ru

3. OdurnmanpHeIi caiT benropoackoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO YHUBEPCUTETA
Www.bstu.ru

4. ®I'BYH Bcepoccuiickuii HHCTUTYT HaydHOH U TexHHuYeckoi nHpopmarmu Poccuiickoil akagemun
Hayk http://www.viniti.ru/

5. HezaBrcuMBIii Hay4HO-TeXHHYECCKH mopTan http://ntpo.com



http://www.consultant.ru/
http://www.elibrari.ru/
http://www.bstu.ru/
http://www.viniti.ru/
http://ntpo.com/

6. DnekrponHas oubmuoreka. Hayka u Texuuka http://n-t.ru/
7. O00 Acconmanus nvHXeHepHOTro oOpasoBanus B Poccuu http://aeer.ru


http://n-t.ru/
http://aeer.ru/

