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MpakTnyeckune 3aHATUA, Yac.

18

NabopaTtopHble 3aHATUA, Yac.
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KP

12

Bug aTTecTaumm

Hosocnbupck 2017



Pabouas nporpaMma cocTae/ieHa Ha OCHOBaHMU (PefepasibHOro rocyjapCTBEHHOro 06pasoBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneymnanbHocTr): 20.03.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeictame npmkasom Ne246 ot 21.03.2016 ., gata ytBepxaeHms: 20.04.2016 .

MecTo AucuMNAKHbI B CTPYKTYPe yuebHOro nnaHa: 1ok 1, BapuaTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 20.03.01 TexHochepHas 6e30MacHOCTb

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

WIS, npoTtokon 3acefaHuns Kageaps! Ne17-04 ot 20.06.2017
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Mporpammy paspaboTan:
[OLEHT, K.r-M.H. JTapuuknHa H. U.
3aBepyrownii kageapoii:

npodeccop, A4.T.H. JTapuukuH B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii JlapnukuH B. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I'OC: OIIK.5 roToBHOCTH K BBINOTHEHIIO TPodeccnonaNLHBIX GpyHKknmii npu pabore B
KOJLIEKTHBE; ¢ YACHU CeOYIOUUX Pe3yibmamos o0yuenusn:

37. UMETb npeacrtas/ieHNE 06 opraHmsaunm nponssoacTs nerkom MPOMBbILUNEHHOCTU U UX 3KOMOrMYECKON
XapaKTepucTuke, 0 MeTogax nosiydeHusa VIH(bOpMaLI,VIVI 0 3arpg3HeHnmn OKDY)KB.I'OLLI,EI‘/JI cpeabl
y12. yMeTb MAEHTU(MLMPOBATL SKOMOTNYECKME NPOGNEMbI 1 BbIGUPaTh S(EKTUBHBIE UHCTPYMEHTbI 418 UX
yCTPaHeHs
Komnemenyun @roc: 11K.19
CIOCOOHOCTh OPHEHTHPOBATHCS B OCHOBHBIX NpPodaeMax TexHocdepHoii 6e30NACHOCTH; ¢ wacmu c1edyiouux
pe3yasmanioe oGyueHun:

35. 3HaTb BaXKHeiLLIne XapPaKTEPUCTUKN TEXHO/TOTMYECKNX MPOLLECCOB, ABMAOLLNXCA OCHOBHLIMU NCTOYHUKaMU
3arpasHEHNs OKPY KatoLLIeH cpeapl
Komnemenyus @IOC: I1K.21 cnoco6HOCTE pemaTh 3a1ai npodeccnonaIhHoil JeSITe ThHOCTH B COCTaBe
HAYIHO-HCCICI0BATEIHCKOT0 KOLICKTHBA; 6 YACHIU CTIeOVIOMUX PE3YAbHIAMOE 00y YeHUR:

y4. yMeTb NUCMNO0Mb30BaTb METOAbI Bbl60pa paynoHa/IbHOro €nocob6a CHMKEHNS TEXHOreHHOro BO3,£I,el7ICTBVIFI
I'IDe,Cl,I'IDI/IFITVIIZ Ha OKPY)KaOLLYH0 cpefly 1 co3faHna 6e30TX0AHbIX M ManooTX0AHbIX MPOM3BOACTB
I\’omnemeuuuﬂ HI'TY: IIK.25.B cnocodnocrh OPHEHTUPOBATHCH B OCHOBHBIX METOAAX B CHCTEMaX obecreveHusI
IKOJIOrHIECKOI 0€30IACHOCTH opranmsanum, 000CHOBAHHO BblﬁﬂpaTb H3BECTHLIC yCTpOﬁCTBa, CHCTEMbI "
METOAbI 3AIIIMTHI Y€/ I0BCKA N le‘l)y?l{al{)l]],eﬁ cpeabl; ¢ uacmu c.fledymmux pe3yiabsmanos 06yuenu}1 :

y3. NPUMEHSTb METO/Ibl OUMCTKM BbIGPOCOB 1 COPOCOB /151 KOHKPETHBIX NPOU3BOACTBEHHBIX YC/I0BUIA

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbl OpraHmsalnm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

OxpaHa OKpy>KatoLLeii cpefbl B 1erkoi NPOMBbILLNEHHOCT K

OlMK.5.37 nMeTb NpefcTaB/eHNe 06 opraHmn3aLmm NPON3BOACTB NIEMr KO MPOMbILLIEHHOCTA U
NX 3KO/TIOMMYECKOI XapaKTeEPUCTMKE, 0 MeToAax Mosly4eHMs MHGopMaLmn 0 3arpsa3HEHUN
OKpY>KatoLLen cpefbl

1.06 Opranus’aliiyi MalIMHOCTPOUTEIBHOI'O IIPOU3BOICTBA U €10 IKOJIOTHIECKON j'|e|(|_|'|/||/|; |_|paKT|/|L|eC|([/|e 3aHATUA,
XapaKTepHUCTHKE CamocTosaTenbHas paborta

OlNK.5.y12 ymeTb MAEHTU(MMLNPOBATL 3KO/I0rMYeCKmMe NpobieMbl U BbIGNpaTb
3P (PEKTUBHbIE MHCTPYMEHTbI /19 UX YCTPaHEHNSA

2.0 METOJaXx NOJIYICHUA PIH(pOpMElI_II/II/I O 3arps3HCHMAX orcpyxca}omef/i Cpe bl ﬂeKU'MM; rlpaKT|/|l-|eCK[/|e 3aHATUA,
MaImuHOCTPOUTECIIHHOI'O IIPOU3BOACTBA CamocTodTenbHada pa6OTa

MK.19.35 3HaTb BaXKHENLLME XapaKTEPUCTUKN TEXHONOTMYECKUX MPOLLECCOB, ABNSAIOLLMXCA
OCHOBHbIMW UCTOYHMKAaMW 3ar psa3HeHUS OKPYXXKatoLLLEeN cpefbl

3. COJIEPIKaHUE BPEIHBIX BEINECTB B CTOYHBIX BOAAX _ﬂ e KLI'I/I n; CaM OCTOATENbHAA
paboTa

4.3a TPASHEHMS OKPYXKaro H.lefl Cpe bl I'a30BbIMY, JKUJAKUMHU U TBEPABIMH OTXOJaMHA j'| e KLI'I/I n, CaM oCTOoAaTeNbHasA

MaImuHOCTPOUTECIIHHOI'O IIPOU3BOACTBA pa60Ta

MK.21.y4 ymeTb MUCMoNb3oBaTb METOAbI Bbl6opa pauyoHasibHOro crocota CHUXeHUs
TEXHOrEeHHOr 0 BO3MENCTBMSA NPeLNPUATUNIA Ha OKPYXKaIOLLYIO Cpeay Y co3aaHnst 6e30TX04HbIX
N MaJI00TXOAHbIX MPOU3BOLACTB

S.OCYIIIEOTBJISITB BBI60p TEXHOJIOTHYECCKUX CXEM OYHUCTKHA HpOMbI]lU'IeHHbIX CTOYHBIX npaKqueCKme 3a|-|§:|T|/|;|;
BOJT CamocToaTenbHas paboTa

MK.25.B.y3 NPUMeEHATb METO/Abl 04MCTKM BbIGPOCOB 1 COPOCOB AN KOHKPETHbIX
NPOU3BOACTBEHHbIX YC/I0BUIA

6.HpI/IMCH$ITb METOABI OYUCTKH BbI6pOCOB u C6p000B, o6pa3yfomnxc51 Ha ﬂeKU'MM; rlpaKT|/|l-|eCK[/|e 3aHATUA,
MAIPHOCTPOUTEIIBHOM IIPOU3BOICTBE CamocTodTenbHada pa6OTa

3. CofiepykaHuie 1 CTPYKTypa y4e6HOI AnCUMNAVHbI



Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE
(hOopMbl, Yac.

Yacbl

CcbIIKK Ha
pesynbTaThl
006y4yeHuns

Cemectp: 7

AnpakTnyeckas eamHnLa: XapaKTepucTuKa 3arpssHUTeNeit NpeanpuaTUiA MallMHOCTPOEHNS

1. BeegeHue. MNpegMeT, Lenun 1 3agadm GUCUUNInNHGI.
Knaccugmkaums MaliMHOCTPOUTENbHbIX (aBUALMOHHbIX)
33B0O/0B MO OPraHn3aLMOHHO-TEXHOOMMYECKOMY NPU3HAKY.
KpaTkas xapakTepucTmKa CTOYHbIX BOS OCHOBHbIX LIEXOB
MaLLUMHOCTPOUTESIbHbLIX NPEANPUATUN

1,3

2. Knaccudmkalmsi NpoMBbILLNEHHbIX CTOYHbIX BOA MO
3arpAasHMTENAM. Y CN0oBUA BbINyCKa MPOMBbILLIEHHbIX CTOYHbIX
BOA, B FOPOACKY0 KaHanM3aLmto U B NPMPOAHbIe BOAOEMbI.
OueHKa KayecTBa CTOYHbIX Bog. OT60p Npob BoAbl Ans
onpeaeneHns eé XMMMYECKOro cocTasa M U3nNYecKmx
CBOWCTB.

AvpakTrnyeckas eagnHMLa: XMMUYecKne MeToabl O4MCTKM NPOMbILLIEHHBIX CTOUYHbIX BOZ,

3. HeirTpannsaums CTOKOB: CyLHOCTb METOAA HeMTpanusauuu,
HenTpanun3aumns cMeLLeHeM CTOKOB, peareHTHas
HelTpanusaums, HelTpann3aLms KUCbIX CTOYHbIX BOZ NyTeM
NX (UNbTPOBAHWS Yepe3 HeATPaNu3ytoLLMe MaTepuanbl,
HenTpanun3aums LWEeMOYHbIX CTOUHbIX BOJ, KUC/ILIMU rasamu.

4. OKUCINTENbHBIV METOZ, OUYMCTKM COYHbIX BO,. OKuUcneHme
3arpsA3HAOLLMX KOMMOHEHTOB peareHTamu, CoAepXKallymm
aKTVBHbIA X/10p, NEPOKCIAOM BOLOPOAA, KCIOPOLOM
BO34yXa, NepMaHraHaTom Kanms. O30H1pOBaHWe.

5. OUMCTKa CTOYHbIX BOJ, BOCCTAHOB/IEHNEM COEIMHEHWIA
MeAV, XpPOMa, HUKEeNS, PTYTU, MbILbAKa Havbosee LMPOKO
NPUMEHAEMbIMU MPU OUYUCTKE CTOUHBIX BOJ,
BOCCTaHOBUTENAMW (XKeNe3HbIN CKpar, HUKeNeBbIV MECOK,
CynbunT 1 ucynbUT HaTpus, cynbgat xenesa (11), guokeng
Cepbl, rMApasuH 1 ap.).

6. PeareHTHbIE METO/bl OUNCTKM CTOYHBIX BOA NyTEM
BblfieNeHNs 3arpA3HALLMX BELLECTB B BUAE
MasiopacTBOPUMbIX 1 HEPACTBOPUMbIX COEANHEHNI
(rnppokenao., KapboHATOB U CyNb(NA0B METAOB).
3HaueHwue pH pacTBOPOB, COOTBETCTBYHOLLNX HAYany
OCaXAEeHWNSA COeAMHEHNI METaNOB, NOSTHOMY UX OCAXKAEHNIO 1
Hayany pacTBOPeHUsA rMAPOKCUA0B aM(DOTEPHbLIX METa/IOB.
Vcnonb3oBaHMe KOaryfisiHToB 1 (D/10Ky/ISHTOB A1
NHTEHCU(MKALMKN NPOLLECCOB OUUCTKM CTOYHBIX BOA OT
3arpssHuTenei.

2,6

Anpaktuyeckada eanHuua: DPUNKO-XNMUNYECKNE MeTOAbl OYUCTKN CTOY

HbIX BOJ,

8. DNeKTPOKOArynsLMoHHas 1 ralbBaHOKOoary nsLMoHHast
OUNCTKA KMC/bIX CTOYHBIX BOJ OT MOHOB TSXKE/bIX METa/I0B.

0

2

10. SneKTpoananmns: CyLHOCTb MeToAa 0UNCTKU. OCHOBHbIE
XapaKTepUCTUKN MOHUTOBbLIX MeEMOPaH, MCMOosb3yeMbIX AN
OUMUCTKM NPOMbILLINEHHBIX CTOYHbIX BOZ, Y OTPab0oTaHHbIX
TEXHO/IOTMYECKNX PacTBOPOB

2,6

Tabnuua 3.2

AKTUBHbIE

Yacbl
hopMblI, yac.

Tembl NPaKTUYECKNX 3aHATUI

CcCblIKM Ha
pesynbTaThl
0by4yeHus

YyuebHas AesTeNbHOCTb

CemecTp: 7




Anpaktuyeckada eagnHuua: XapaKTepI/ICTI/IKa 3arps=|3H|/|Tene|‘/’| I'Ipe,D.I'IpI/IFITI/IVI MalLNHOCTPOEHUA

1. PacyeT cofep>xaHusa
3arpA3HAOLLMX BELLEeCTB B CTOKaX
ra/ibBaHMYeCcKnx LiexoB
MAaLLMHOCTPOUTESIbHBIX
npeanpusaTUiA

PeLleHvie npuknagHbIX 3a4a4

AvpakTnyeckas eanHMLa: XMMUYeCcKne MeToabl O4MCTKM NPOMbILLIEHHBIX CTOUHbIX BOJ,

3. Pacuet peareHToB Ans
HenTpanu3auum KUCbIX CTOKOB

ralbBaHNYeCKnX LIEX0B 5 PeLueHne npuknagHbIX 3a8a4
MaLLVMHOCTPOUTESTbHBIX

npeAnpuUATUIA

13. Bblbop oNTUMasIbHOro

OKWC/IMTENIbHOTO METOAA OYUCTKM 156 PacueT okucnuTenei ans
CTOYHbIX BOZ ra/lbBaHNYECKOro T OUMCTKM CTOYHBIX

Lexa.

14. PacueT peareHToB 4/14

yAaneHns TAXenblX MeTan10B U3 PeLlieHne pakTMYeCcKUX 3a4au.
CTOYHbIX BOA. Y Tnnunsaums 25 6 Bbi60p cnoco6os ytunusawmm

OTX0/10B, 06PA3YHOLLMXCA NPU
OUUCTKE CTOUHbIX BOJ JaHHbIM
METO/ZIOM

06Pa3yHOLLMXCS NPOMBILLINEHHBIX
OTXO/I0B

AvpakTnyeckas eanHmLa: PUNKO-XUMUYECKME METO/bl OUYMUCTKN CTOUHbIX BOJ,

7. MNpumeHeHve
3NIEKTPOXMMUYECKNX METOLOB NpU
OYMCTKE CTOYHbIX BOS.
Knaccugmkaums metonos

BbiGop onTUManbHoOl CXeMbl
OYMCTKU CTOUHBIX BOZ,

. 2,6 MaLLMHOCTPOUTENBHbIX
3/1IEKTPOXMMUYECKOI OUNCTKU .
NpesnpUATAIA C UCNOMb30BAHNEM
CTOYHbIX BOA. AHOAHOE OKUCNeHMe o
3N1EKTPOXMMUYECKOI OUNCTKM
N KaTOfHOe BOCCTaHOB/EHVE
3arpA3HALLMX BELLECTB.
9. AneKkTpodnoTaums: CyLHOCTb BbI60p 1 060CHOBaHMNE CXEMbI
MEeTO/a OUUCTKUN CTOUHBIX BOJ, 16 OYMCTKU CTOUHbIX BOJ C
[OCTOVMHCTBA U HE[OCTATKM. ’ NPUMEHEHKEM
MprMeHseMoe 060pyLoBaHne 3N1EeKTPO(I0TaTOPOB
11. MNpaKTUyeckoe UCcnosb3oBaHne
MEeTOZ0B 06paTHOro ocMoca u Bb160p onTMMasibHOi CXeMbl
yNbTpaUIbLTPALMMN MPU OUUCTKE OYMCTKU CTOUHbIX BOJ C
CTOYHbLIX BOA. NoHATHE O 2,5 npuMeHeHeM METO0B
MeMOpaHHbIX NpoLieccax. 06paTHOro ocmoca u
Knaccundmkaums ynbTpauibTpaLmm
NoNynpoHMLaeMbIX MeM6paH.
12. TepMmyecKas 04MCTKA CTOUHbIX
BoJ. KOHUEHTpUpOBaHMe CTOUHBIX
A HEHTPYP O6ocHoBaHe 1 BbIGOP
BOJ. BbleneHne pacTBOPEHHbIX
TEXHOMOrMYECKNX CXEM OYUCTKN
BELLECTB 3 KOHLIEHTPUPOBaHHbIX 1

pacTBOPOB. TePMOOKUC/IUTENbHbIE
MeTO/bl 06e3BPEXMNBAHMNSA CTOYHBIX
BOZ,

CTOYHbIX BOZ C 1CMO/b30BaHNEM
TEPMUYECKUX METO/I0B

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocst

CcbinkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATENbHOW PaboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
Cemectp: 7
1 |KypcoBasi paboTa 56 38 4




BbInosiHeHWe, odhopMieHVe 1 3awwmMTa KypcoBoi paboTsl: JlapuukrHa H. . MeToanuyeckre pekomeHLaumm
K HanmcaHuio KP «O4YmncTKa CTOUHbIX BOZ, OT 3arpsi3HeHWn NpeanpuaTii MaMHOCTPOEHNS»
[3nekTpoHHBIN pecypc] : yuebHO-MeToanYeckoe nocobue / H. W. MapunukuHa, P. B. Congbiwes ; HoBocuo.
roc. TexH. yH-T. - HoBocmbupck, [2016]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000233311. - 3arn. ¢ sKpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2,3,4 |10 |O

W3yyeHne MaTepunasioB NeKLMIA NO faHHON Teme. MOUCK CXeM U METOAO0B OUYUCTKM CTOYHBIX BOJ B
NepUOANYECKNX U3AaHNAX: XKYpPHaIaxX "OK0M0rmsa 1 NPOMbILLIEHHOCTL", MaTepuaiax KOH(epeHLuii no
akonorun: MaHoB B. IN. TeopeTnyeckne 0CHOBbI 3alLMThl OKPY>KatoLLeli cpefpl : [yuebHoe nocobue ans
BY30B M0 HanpaBneHuto "3awmuta okpyxarowei cpeabl] / B. M. MaHos, FO. A. HugoHTOoB, A. B. MNaHWH ;
nog pea. B. . MaHosa. - M., 2008. - 313, [1] c. : rpag.

3 |MNoparoTtoBka K atTectauun |1, 2,56 |15 |3

MofroToBKa K 3a4eTy Mo Bornpocam AucumnivHbl: MaHos B. . TeopeTnyecKre 0CHOBbI 3aLUnTbI
OKpY>KatoLLeii cpefbl : [yuebHOe Nocobume A5 By30B MO HamnpaBneHuto "3aluta okpyxatoLeli cpeapl™] / B.
M. MaHos, KO. A. HudoHToB, A. B. MNaHuH ; nog peg. B. M. MaHoBa. - M., 2008. - 313, [1] c. : rpad.

5. TexHosorns obyyeHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITE/IbHOV PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHAOTCSA MHDOPMaLOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMK (Tabn. 5.1).

Tabnmua 5.1
JeAatenbHoCTb MHdopmMayMOHHO-KOMMYHMKALNOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail:larichkina@corp.nstu.ru
KOHTposib e-mail:larichkina@corp.nstu.ru
EAZ?SS#:;OMBE y4ebHbIX 3EC

6. MpaBuna aTTecTalumm 06y4atoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe UCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBNSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHcopmaumsi o BPC npumseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. .
OueHunBaeMble BUAbI feATeIbHOCTU 06y4YaroLmMXcs 6ann MakcumManbHbIiA 6ann
Cemectp: 7
Jlexyusa: Tlocemenne, yaacTiue B OTBETax Ha BOMPOCHI IO TEME 10 15
JIEKITNH
Ipaxmuuecxue 3auamus: OOCyxaeHrne BEIOOPA ONMTUMAJTBHBIX 15 30
CXEM OYHCTKH CTOYHBIX BOJ, PEIISHUE 3a1a4
Ipaxmuuecrue 3auamus: Tlocemenue 5 15
Kypcoeasa paboma: Utoro 10 20
Kypcosas paboma: 50 100 (8 cocmae bannos 3a
KP)
3auem: 10 20




B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOHTpPO/SA
KOMMETEH Pesy/ibTaTbl 06Y4eHUs! P
umn 3awmTa
droc KM/KP 3auer

37. IMeTb NPeACTaBeHNE 06 OpraHM3aLmn NPOM3BOACTB NETKO MPOMbILLAEHHOCTM 1 UX
OTK.5 |3konoruyeckoit XxapakTepucTmke, 0 METOAAaX Moy4eHns MHHOPMaLMK O 3arps3HeHNN + +
OKpY>KatoLLeR cpefbl

y12. ymeTb MAEHTU(ULMPOBATL 3KOMOTMYecKne Npobiembl U BbIOMPaTh IPPEKTUBHbIE
WHCTPYMEHTbI 415 UX YCTPaHeHUs

35. 3HaTb BaKHeMLLNe XapaKTeEPUCTUKN TEXHOIOTMYECKNX MPOLIECCOB, ABNAOLLNXCA

MK.19 OCHOBHbIMMW UCTOYHMKAMI 3arPsi3HEHMSI OKPY>KaLOLLEl cpefpl

y4. yMeTb UCMO0/b30BaTb METOAbI BbIGOPA PaLMOHaIbHOM0 Cnocoba CHUKEHWS TEXHOTEHHOr0
MK.21 |Bo3gelicTBMA NPeANPUATUIA Ha OKPYXAIOLLYIO CPesy U co34aHnsA 6e30TXOAHbIX 1 + +
Maflo0TXOAHbIX NPOV3BOACTB

MK.25.B y3. NpyMeHATb METO/Ibl OUNCTKY BbIGPOCOB 11 COPOCOB /15 KOHKPETHbIX

o + +
MPOU3BO/CTBEHHBIX YCOBWIA

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHUn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nnTepaTypa

1. Beromkun A.T'. MHxkeHepHas 3amuTa rugpocdepsl OT COPOCOB CTOYHBIX BOJ [ DIEKTPOHHBIM
pecypc]: yuebHoe ocobue/ A.I'. BeTomkuH— DJIEKTPOH. TEKCTOBbIE NaHHbIE.— M.
HNudpa-Uuxenepus, 2016.— 296 ¢.— Pexum nocryna: http:// www.iprbookshop.ru/51722 html. —
OBC «IPRbooks»

2. Crapoctuna 1. B. TIpombiiuieHHas 3K0IOTHs [ DJIeKTPOHHBIN pecypc]: yueOHOoe mocodue/ M. B.
Crapoctuna, JL.M. Cmonenckas, C.B. Ceepry3oBa— DIeKTPOH. TEKCTOBbIE AaHHbIe.— benropos:
Bbenroponckuii rocynapcTBeHHbIN TexHOMoruueckui yausepcutet um. B.I'. Illyxosa, ObC ACB,
2015.— 288 ¢c.— Pexum goctyna: http:// www.iprbookshop.ru/66674 html.— 3bC «IPRbooks»

3. Kageirun B. I'. TIpombiiienHas sxojiorus ;| yaebHoe rmocooue miis By30B / B. I'. Kaneirus. - M.,
2006. - 430, [1] c. : mn., Tabm.

[lononHuTenbHasa nuTepaTypa

1. Aucepos 0. M. MamuHocTpoeHue 1 oxpaHa okpyxaromeit cpenst / HO. M. Auncepos, B. 1.
Hypues. - JI., 1979. - 222, [2] c. : un.

2. Xykos A. 1. MeTonbl OYMCTKH MPOW3BOICTBEHHBIX CTOYHBIX BOJ | CIIpaBO4HOe rocodue / A. U
Kyxos [u mp.]; mox pen. A. . Kykosa. - M., 1977. - 208 ¢. : u.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.




8. MeTonuecKoe 1 NPorpaMMHoe obecreyeHue

8.1 MeTopaunyeckoe obecneyeHme

1. Jlapmuxknaa H. 1. Metomudeckue pexkomennanuu k HamcaHuo KP «OuncTka cTOYHBIX BOI OT
3arpsi3HEHUH TIPEeaNPUSTHI MAIIHHOCTPOSHUS» [ DIIEKTPOHHBIHN pecypc] : yueOHO-MeToanYecKoe
nocobue / H. U. Jlapuuxuna, P. B. Connpeies ; HoBocu6. roc. Texn. yH-T. - HoBocubupck, [2016].
- Pexxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000233311. - 3aru. ¢ sxpasna.

2. I1anos B. I1. TeopeTrnueckne OCHOBBI 3aIIUTHI OKPYIKAKOIIEH cpembl : [yaeOHoe mocobue mis
BY30B I10 HanpasjieHUIO "3amura okpyxkaroruei cpensi'] / B. I1. ITanos, 0. A. Hudounros, A. B.
[ManuH ; mox pen. B. I Tanosa. - M., 2008. - 313, [1] c. : rpad.

8.2 CreumanmsnpoBaHHoe NporpaMMHoe obecrneyeHme

1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHwue Ha3HaueHune
1 |lNpe3eHTaUMOHHOE 060pYyaAOBaHME MpepocTasneHre N3yyaemoro matepvana B
(MynbTUMeAMa-NPOEKTOp, 3KpaH, KOMMNbIOTEP |((hopMe npe3eHTauuii (Ha NeKUmax u
AN ynpasieHuns) npakTuKax), s nyyLlero NoHUMaHus
mMaTepuana ctygeHTamu. lNposeaeHve 3amT
KYPCOBbIX paboT
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1. O60o6menHasi cTPyKTypa (GoHIa OLIEHOYHBIX CPEACTB Y4eOHOI U CIUIITTUHbI
OO6o06mieHHas cTpyKTypa (OHJA OIEHOYHBIX CPEACTB MO AUcHUIIHHE «OXpaHa OKpyKaromei
Cpe[Ibl B JIETKOW MPOMBIIIJICHHOCTH» MIpHBeieHa B Tabmulre.

Tabmumna

Tanbl OMEHKH KOMIETeHIHH

IMoka3atean
c¢(h)opMUPOBAHHOCTH MeponpusiTus
Dopmupyembie KOMIIETEeHIIH I Tembl TEKYLIEro ITpomexyTounas
KOMIETEHIUTH (3HaHMsA, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u ap.)
OIIK.5 ToTOBHOCTH K |37. IMETh Junaktidgeckas equaAma: 1 Kypcosas pabora, |3auer, Bompocsr: 1-5
BBITIOJTHEHHIO IIpeacTaBIeHAE 00 XapaKTepuCTHKa 3arps3HuTenei |pasaens: 1-3
npodeccroHaNbHBIX |OpTaHU3AINN MIPEANIPUATHNA MAIIMHOCTPOCHHS

¢$yHKImii npu padote
B KOJJIEKTHBE

MIPOU3BOJICTB JICTKOH
MIPOMBIIICHHOCTH U
HX DKOJIOTHYECKOM
XapaKTePUCTHKE, O
METO/1aX MOTYYCHUS
nuHpopmanuu o
3arps3HEHUHN
OKpY’Karomien cpeabl

1.1 Brenenue. IIpenmer, uenu u
3aJa4d JUCIIUILINHEL.
Knaccugukarus
MaITUHOCTPOUTENBHBIX
(aBHAILMOHHBIX) 3aBOJIOB 110
OpraHu3aIlMOHHO-
TEXHOJIOTMYECKOMY MPU3HAKY.
Kpatkas xapakrepuctuka
CTOYHBIX BOJT OCHOBHBIX IIEXOB
MAaIIMHOCTPOUTENBHBIX
npeanpusaTuit Junakruueckas
enuuna:2 XuMHUIEeCKHe
METObI OYHUCTKHU
MIPOMBIIIJIEHHBIX CTOYHBIX BOJI
2.13 Bri0op onTUManbHOTO
OKHMCIIMTEILHOIO METO/Ia
OYHCTKH CTOYHBIX BOJ
raJlbBAHHYECKOTO IIeXa.
JnmakTrdeckas equHANa:3
DU3NKO-XMMHYECKHE METOJIBI
OYHUCTKHU CTOYHBIX BOA 3.12
Tepmuueckas OUUCTKA CTOYHBIX
BoJ. KoHuentpupoBanue
CTOYHBIX BOJ. Brinenenue
PacTBOPEHHBIX BEIIECTB U3
KOHIIEHTPHUPOBAHHBIX
pacTBOpOB.
TepMOOKUCTUTETHHBIE METOTBI
00€3BpeKUBAHUS CTOYHBIX BOJ

OIIK.5

y12. ymets
UIeHTHOUINPOBATE
9KOJIOTHYECKHE
MPOOIEMEI 1
BEIOMpATh

3¢ QeKTUBHbIC
WHCTPYMEHTBI JJIS UX
yCTpaHeHus

Jnnaxktuueckas equHuUIA:2
XUMIYECKUE METOIBI OYHCTKU
MIPOMBIIIICHHBIX CTOYHBIX BOJI
2.6 PeareHTHBIE METOIBI
OYHUCTKH CTOYHBIX BOJ] ITyTEM
BBIACJICHUS 3arPS3HSIOMINX
BELLECTB B BUJIE
MaJIOpacTBOPUMBIX U
HEpPaCTBOPUMBIX COEAUHEHUHN
(TuapoxcuoB, KapOOHATOB U
CyITb(UIO0B METAJIIOB).
3nauenne pH pacTBopoB,
COOTBETCTBYIOILIUX HaYaIy
OCAXIECHHSI COEAMHEHU N
METaJJIOB, MOJIHOMY UX
OCXKIECHUIO Y Hayaly
pacTBOpPEHUs TUIPOKCHUIOB
aM(pOTEPHBIX METAILIOB.
Hcnonp30BaHue KOaryyisiHTOB U
(bIOKYISTHTOB TSI

3ayer, Bonpockl: 6-13




WHTCHCU(DUKAIMH TPOIIECCOB
OYHUCTKH CTOYHBIX BOJ OT
3arpsa3HuTeNe. 3.7
IIpumenenue
INEKTPOXUMHUIECKAX METOJIOB
TIPU OYUCTKE CTOYHBIX BOJI.
Knaccudukaius MeTo108B
SJIEKTPOXUMUYECKON OUUCTKH
CTOYHBIX BOJI. AHOZHOE
OKHCJIEHHE U KaTOJTHOE
BOCCTaHOBJICHUE 3aTrPSA3HSIONINX
BemecTB. JuaakTuueckas
enuHuna:3 OU3NKO-XUMHYECKUE
METOJIBI OYFCTKH CTOYHBIX BOJ
3.10 DnekTpoauain3: CymHOCTh
MeToaa o9nucTKH. OCHOBHBIE
XapaKTePUCTHKH HOHUTOBBIX
MeMOpaH, UCTIONIb3YEeMbIX IS
OYHUCTKH MPOMBIIIICHHBIX
CTOYHBIX BOJ M OTPabOTaHHBIX
TEXHOJOTHUECKHUX PacTBOPOB
3.11 Ilpaktuueckoe
HCTIOJIb30BaHNE METOJIOB
oOpaTHOTO OcMoOca 1
yIbTpadUIbTPaAN IPU
OYHUCTKE CTOYHBIX BoJ. [loHsTHE
0 MeMOpaHHBIX MPOIECCaXx.
Knaccudpukarms
TTOJTYITPOHHUIIAEMBIX MEMOpaH.

TIK.19/HU 36. 3HaTh BakHeimue | [{umakTrnaeckas equaumna:l 3auger, Bompocsr: 1-3
CHOCOOHOCTH XapaKTePUCTHKH XapaKTepuCTHKA 3arpsi3HATEICH
OPHUCHTUPOBATHCSA B | TEXHOJOTHUCCKUX MPEIIPUATHIA MAITHHOCTPOCHUS
OCHOBHBIX IIPOLIECCOB, 1.1 Brenenue. IIpenmer, uenu u
npobiemax SIBJISTFOIIIUX CST 3a/1a4d TACIUILTHHEIL.
TexHochepHoit OCHOBHBIMHU Knaccugukarus
6e3omacHOCTH HCTOYHUKAMU MAaIIMHOCTPOUTEIBHBIX
3arps3HEHUS (aBHAIIMOHHBIX) 3aBOJIOB 110
OKpY’KaIOIIeH Cpedbl |OpraHu3aIMOHHO-
TEXHOJIOTHYECKOMY MPHU3HAKY.
Kparkast xapakTepucTruka
CTOYHBIX BOJ] OCHOBHBIX LIEXOB
MAaIIHHOCTPOUTEITHHBIX
npeanpustuii 1.2
Knaccugukarust
NPOMBIIIJICHHBIX CTOYHBIX BOJI
0 3arpsI3HUTENSAM. Y CJIOBUS
BBIITYCKa MPOMBIIICHHBIX
CTOYHBIX BOJI B TOPOJICKYIO
KaHAJIHM3ALHUIO U B IPUPOIHEIC
BomoeMbl. OIleHKa KayecTBa
CTOYHEIX BOJ. OTOOP P00 BOIEI
JUTSL OTIpeIeIICHUS &
XAUMHYIECKOTO COCTaBa U
(pU3NIECKUX CBOMCTB.
[K.21/HN1 y4. ymeThb Junaktuueckas equHuNa:2 KypcoBas pabota, |3auer, Borpocsr: 6-13,
CIOCOOHOCTH pelaTh |MUCIOIb30BaTh XUMHUECKUE METOIBI OYMCTKH  |pasmenst 2, 4, 5 21-21
3a1a9u METOJIbI BBIOOpa MIPOMBINICHHBIX CTOYHBIX BOJI
mpodecCHOHATFHOW | palliOHAILHOTO 2.13 Boibop onTUMaIbHOTO
JIESITEIEHOCTH B croco0a CHIDKEHUSI | OKHCITUTEILHOTO METOa
COCTaBe Hay4HO- TEXHOTEHHOTO OYHUCTKH CTOYHBIX BOJI
HCCJIEIOBATEIHCKOTO |BO3ICHCTBUS rajgbpBaHUYECKOro 1exa. 2.14
KOJUICKTHBA MpeIIpUATHI Ha Pacuer peareHToOB 115 yoancHUS

OKPYXAIOIIYIO CPeay
U CO3JaHUs
0€30TXOIHBIX U
MAaJIOOTXOIHBIX
MIPOM3BOJICTB

TSDKEIIBIX METAJUIOB M3 CTOYHBIX
BOJA. YTWIH3ALHUS OTXO/IOB,
00pa3yIoMIKXCs IPH OYUCTKE
CTOYHBIX BOJ| TJAHHBIM METOJIOM
JunakTrueckas equHUIa:3
DU3MKO-XUMHUYECKHAE METOIBI




OYHCTKH CTOYHBIX BOJ 3.11
IIpakTHueckoe UCOIb30BaHUE
METOJIOB 0OpPaTHOTO OCMOCa |
YIbTpadUIBTPAIIH TTPH
OYHMCTKE CTOYHBIX BO. [loHsaTHe
0 MeMOpaHHBIX MPOIECCax.
Knaccugukarus
MOJTYITPOHUIIAEMBIX MEMOpaH.

TIK.25.B
CIIOCOOHOCTE
OpPUCHTUPOBATHCS B
OCHOBHBIX METOAX U
crucTeMax
obecrieueHus
3KOJIOTHYECKOI
0€301IacHOCTH
OpraHU3aIlHH,
000CHOBaHHO
BBIOMpPATh H3BECTHBIC
YCTPOMCTBa,
CHCTEMEBI U METO/IBI
3allUThI YCJIOBCKA U
OKpYy>Karouiei cpebl

y3. IpUMEHATh
METO/IbI OYMCTKU
BBIOPOCOB U COPOCOB
JUTsL KOHKPETHBIX
MPOU3BOACTBEHHBIX
YCIIOBUH

Junaktuueckas equHULA:2
XuMHUECKUE METObI OYUCTKU
MIPOMBIIIICHHBIX CTOYHBIX BOJ
2.3 HeliTpanu3anus CTOKOB:
CYILIHOCTb METOfa
HENTpanu3aluy, HEUTpalIn3auus
CMEIICHHEM CTOKOB, PeareHTHast
HEWTpanu3auus, HeuTpanuzanus
KHCJIBIX CTOYHBIX BOJ| ITyTEM HX
¢unbpTpOBaHUS Yepes3
HEWTpann3yrolIie MaTepHabl,
HelTpanu3amys meI0YHbIX
CTOYHBIX BOJ] KHCIIBIMU Ta3aMH.
2.4 OKHCIUTENLHBIIA METOL
OYHUCTKH COYHBIX BOJI.
OxwucieHne 3arps3HAOLIIIX
KOMIIOHEHTOB peareHTaMu,
COZIepIKalllIMU aKTUBHBIA XJIOD,
TIEPOKCUIOM BOJIOPO/ia,
KHCJIOPOZIOM BO3/yXa,
TIepMaHIaHATOM KaJTHsl.
O3zonupoBaHue. 2.6
PeareHTHBIE METO/IBI OYHUCTKH
CTOYHBIX BOJ| ITyT€M BBIJCJICHUS
3arpsA3HAIOLINX BEIIECTB B BUJE
MaJopacTBOPUMBIX U
HEpPaCcTBOPUMBIX COEAUHEHUN
(TUIpOKCHIOB, KAPOOHATOB U
CYTb(HUIOB METAIIIOB).
3nauenue pH pactBopoB,
COOTBETCTBYIOIIMX HAYATy
OCAXKIEHUSI COEANHEHUH
METaJJIOB, TOJTHOMY HX
OCKICHUIO U HAJaITy
pacTBOPEHUs THAPOKCHUIOB
amM(}OTEepHBIX METAIJIOB.
Hcnonb30Banue KoarysisiHTOB U
(GIIOKYISTHTOB ISt
MHTEHCU(HUKALUH POLIECCOB
OYHUCTKH CTOYHBIX BOJ OT
3arpszHuTenei. 3.7
[Ipumenenue
IIEKTPOXUMHUYECKHX METOJIOB
TIPY OYMCTKE CTOYHBIX BOJI.
Knaccudukanms meronos
3JIEKTPOXUMHUYECKON OYUCTKU
CTOYHBIX BOJ. AHOIHOE
OKHCJICHHE M KaTOIHOE
BOCCTAHOBJICHHE 3aTPSA3HAIOMINX
BemecTB. JuaakTuaeckas
ennnuIa:3 OU3NKO-XUMIYECKUE
METO/Ibl OYMCTKU CTOUHBIX BOJ
3.10 DnexkTpoauanus: CymHOCTh
MeToJa o4ucTKH. OCHOBHBIE
XapaKTEepUCTUKH HOHUTOBBIX
MeMOpaH, UCTIOIb3YEMBbIX JUIs
OUYHUCTKH MPOMBIIITIEHHBIX
CTOYHBIX BOJ M OTPaOOTaHHBIX
TEXHOJIOTHYECKUX PACTBOPOB

Kypcosas pabora,
pasgensr: 1-3

3ayer, Bonpockl: 6-26




2. Meroauka oueHKH 3TanoB GopMUPOBAHUS KOMIIETEHUMH B paMKaxX JUCUMUIIJIMHBI.

[IpomexxyTouHasi arrectanus MO AMCHMILIMHE IMPOBOAUTCS B 7 cemecTpe - B (opme 3ayera,
KOTOpPBII HampaBiieH Ha OleHKY chopmupoBanHocty kommereHumii OIIK.5, TIK.19/HU, TIK.21/HU,
[1K.25.B.

3aueT MpoBOIUTCS B YCTHOHM (hopme, 1o Ouiieram, COCTaBJICHHBIM U3 BOIIPOCOB, MPHUBEACHHBIX B
nacropre 3a4yeTa, M MO3BOJSIOMIMX OICHUTH MOKa3aTedn C(HOPMHUPOBAHHOCTH COOTBETCTBYIOIIMX
KOMIIETEHLINI

Kpome Ttoro, chopMupoBaHHOCTH KOMIIETEHLMN MPOBEPSETCS MPU MPOBEACHUH MEpPONPUATUI
TEKYIIEero KOHTPOJIs, YKa3aHHbIX B Tabuuie pazzaena 1.

B 7 cemectpe 00s3aTenbHBIM JTAllOM TEKYIIEW aTTeCTalluu SBISETCA KypcoBas paboTa.
TpeboBaHMsI K BBITOJHEHUIO KypCOBOM pabOThI, COCTAaB U MpaBUiIa OLCHKH c(hOpMyIUpOBaHBI B ACIOPTE
KypCOBOi1 pabOTHl.

OOmue mpaBuja BBICTABJICHUS OICHKH IO TUCHUIUIMHE OINPEAENSoTCs OauIbHO-PEeUTHUHTOBON
CUCTEMOM, IPUBECHHON B pabouell mporpaMmme yueOHON AUCLUILINHBI.

Ha ocHOBaHMM TpHUBENCHHBIX Jajee KPUTEPHUEB MOXHO CleNaTh OOMMH BBIBOA O
chopmupoBannoctu komnerennuii OINIK.5, TTK.19/HU, TIK.21/HU, TIK.25.B, 3a koTOphIe OTBEYAECT
JTUCIUIINHA, HA Pa3HBIX YPOBHSIX.

OO0mas xapakTepucTHKa YPOBHEH 0CBOCHHUSI KOMIIETEeHIMIi:

Huxe moporoBoro. YpoBeHb BBINIOJHEHHST pabOT HE OTBEYAET OOJBIIMHCTBY OCHOBHBIX
TpeOOBaHM, TEOPETUUECKOE COJIEPIKaHNE Kypca HE OCBOCHO.

IloporoBelii. YpoBeHb BBINNOJHEHUS PabOT OTBe4YaeT OOJBUIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE CO/IeP)KaHUE Kypca OCBOEHO YaCTUYHO, HO NMPOOEIbl HE HOCST CYIIECTBEHHOTO XapakTepa,
HEOOXOUMbIE NMPAKTUUYECKHE HABBIKM PabOThl C OCBOCHHBIM MaTepuajioM B OCHOBHOM C(HOPMHPOBAHBI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MporpamMmol oOyueHus y4yeOHBIX 3a/laHUi BBINOJIHEHO, HEKOTOpHIE
BU/IbI 33JTAHUH BBITIOJIHEHBI C OIIMOKAMHU.

Ba3oBblii. YpoBeHb BHINOIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSAM, TEOPETUUECKOE
coJiep’)KaHuEe Kypca OCBOEHO MOJHOCThIO, 0€3 MpoOesnoB, HEKOTOpPbhIE MPAKTUYECKHUE HABBIKM PadOTHI C
OCBOEHHBIM MaTepuaioM c(OPMUPOBAHBI HEJJOCTATOYHO, BCE NMPEAYCMOTPEHHBIE POrpaMMoi 00ydeHus
y4eOHbIe 3aJ]aHHs BBIIIOJHEHbI, KAYECTBO BBIMOJIHEHUS HU OJAHOTO M3 HUX HE OLEHEHO MHHHUMAJbHBIM
4UCIIOM 0alIoB, HEKOTOPBIE U3 BBIMOJHEHHBIX 33JaHNH, BO3MOKHO, COJIEPKAT OLUIHOKH.

IIpoaBuHyTHI. YpOBEHb BBHINOIHEHHUS pPabOT OTBEYAeT BCEM TPEOOBAHUSAM, TEOPETHUECKOE
coJIepaHue Kypca OCBOCHO TMOJIHOCTHIO, 0€3 Tpo0eoB, HEOOXOAMMBIE TTPAKTUUECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepuanoM c(opMUpOBaHbI, BCE MPEIyCMOTPEHHBIE MPOrpaMMol OOydeHHs YydeOHbIe

3aaHus BBIITOJIHCHBI, KAYCCTBO MX BBIIIOJIHCHUSA OICHCHO YU CJIOM 63.J'IJ'IOB, OJIM3KUM K MaKCUMAJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa nnxkeHepHbIX TPOOIIEM SKOJIOTHH

IHacnopr 3a4era
1o qucuumuinHe «OXpaHa OKpYKarolen cpe/ibl B JIErKOW MPOMBIIIIIEHHOCTHY, 7 CEMECTP

1. MeToauka oneHKn

B nepuon noarotoBku K 3adery 1o ydeOHoW quciuiuimHe «OXpaHa OKpyXKarolled cpesl B
JIETKOM IPOMBILUIEHHOCTH» CTYIEHTY CIELyeT CHCTEMAaTU3UpOBATh 3HAHUSA, IIOJIyYEHHBIE IIPU
W3yYCHUH JaHHOW y4eOHOH JMCHMIUIMHBI B TEUCHUE ceMecTpa. B 3TOM Ba)KHBI KOHCIEKTHI JICKIIHUIA,
3allUCH COBEPUICHHBIE JIMYHO HA CEMHUHAPAX, KOTOPbIE CTYAEHT JIOJDKEH BECTH B TEUEHHE BCETO
NIEPUOAA U3YUEHHUS TUCLIUTUINHBI.

3auer npoBOAUTCA B YCTHOU opme, 1o ouneram. dopma Ouiiera rpeacTaBieHa Huke. buner
(bopmupyeTcst 1O CIETyOLIEMY PaBIITY: MEPBbIM BOIIPOC BRIOMPAETCS U3 IMara3oHa BONpPOcoB 1 -
13, BTOpO# BOIIPOC M3 AUana3zoHa BOMpocoB 14 - 26 ( cucok BOMPOCOB MPHUBE/ICH B 11. 4).

Ha 3adere cryneHTy cieqyer KpaTKO M apryMEHTUPOBAHO M3JIOKMTb OTBETHI Ha
MIOCTaBJICHHBIE Ipero/iaBaTeseM Bonpockl. [Ipy Heo0X0qMMOCTH 1, BO3HUKHOBEHHUS! HEOOXOTMMOCTH
00/1lyMbIBaHUSI OTBETA HA BOIIPOC, CTYIAEHT MOXET HUCMOJIb30BATh BPeMs 3-5 MUHYT JUISl TOJrOTOBKH
otBeta. CTyIEHT AO0JKEH OBITh TOTOB U K JOMOJIHUTENIBHBIM (YTOUHSIIOIIMM) BOIPOCaM, KOTOpPbIE
MOXKET 3a71aTh MPenoiaBaTesb U3 O0ILIEro NepevHs BONPOCOB MO JUCHUILIMHE. [Ipo1omKUTenbHOCTD
OTBETA Ha BOIIPOCHI 3a4eTa OJHUM CTYIEHTOM COCTaBiAeT 15 MuHYT. [1on0XHUTENBHO OLlEHUBAETCA
SpYAMLIUS, IEMOHCTPUPYEMas CTYAEHTOM IIPU OTBETE Ha BOIIPOC.

3a4yeT MpOBOJAMTCS HAa 3aUETHOW HEJeJIe B TO BpeMsl, KOrja IO PpaclUCaHUIO 3aHSITUI
IPEAYCMOTPEHBI MPAKTUUECKHUE 3aHATHUS 110 TAHHOW TUCLIUIUIMHE.

CtyneHT fopKeH NpUOBITH HA 3a4eT C  3a4eTHOM KHIDKKOM M NMHUCbMEHHBIMU
MPUHAUICKHOCTSIMU.

WTorosas orieHka BbICTaBISETCS MO 00IIEMY KOJIMYECTBY 0ajlioB, HAOpaHHOMY CTY/IEHTOM B

TCUCHUEC CEMECCTPA U Ha 3a4CTC.



®opma IK3aMEeHAMOHHOI0 OMJIeTa

MunuctepcTBo 00pa3oBanus U Hayku PD

HOBOCHBUPCKHUH @DaKyJbTET JICTATEIbHBIX allllapaToB

T'OCYJIAPCTBEHHbIN

TEXHUYECKUU Buuer Me........

YHUBEPCUTET no aucuumuinae «OxXpaHa OKpyKaroIiei cpesl B JIETKOU
IPOMBIIIICHHOCTHY

1) OuncTKa CTOYHBIX BOJ OKHCIICHHEM BO3yXa.

2) KaTO,I[HOG BOCCTAHOBJICHHUC 3aIpA3HAIOIIHNX BCIICCTB.

Yr1Bepxknaato: 3aB. kadenpoit UT1D B.B. Jlapuukun
(moamnucs)
( mata)
2. Kpurepuu oueHku
o OtBer Ha Owier Ui 3a4eTa CYMTACTCS HEYA0BJIETBOPUTEIbHBIM, €CIIU CTYIEHT

Ipy OTBETE HAa BOMPOCHI HE JAeT OMNpPEACICHUWH OCHOBHBIX MOHSTHH, HE JAeT XapaKTEPUCTUK
METOJIOB OYHCTKH CTOYHBIX BOJ, JIOMYCKAeT MPUHIMITHAIBHBIE OIMMOKU MPH OMTUCAaHUH poIiecca
OYHCTKH C TIOMOIIBIO YPAaBHEHUH XMMHUUECKHX peaKIni, OlleHKa cocTaBiseT meree 10 6annos.

» OTBeT Ha OmJeT /Ui 3a4eTa 3aCUMTHIBAETCS HA MOPOTrOBOM YPOBHE, €CIIU CTYJCHT NpH
OTBET€ Ha BOMNPOCHI JaeT OIpPEIeNICHHE OCHOBHBIX ITOHATHHA, MOMKET TIOKa3aTh MPUYNHHO-
CIIC/ICTBEHHBIC CBSI3M SIBJICHWH, IMPH OIMCAHWH TMPOIEcCa OYUCTKH C TIOMOIIBIO ypaBHEHUMA
XMUMUYECKUX peaKkIMi JOMyCKaeT HEeNpPUHLUUIHAIbHBIE OMMOKH, HampuMep, BbIYMCIMTENIbHBIE,
olieHka coctaBisieT om 10 do 13 6annos.

« OTBeT Ha Oujer Ui 3adeTa 3aCUUThIBaeTCsl Ha 0a30BOM YpPOBHe, €CIIM CTYAEHT NpHU
OTBET€ Ha BOMPOCHI (OPMYIUPYET OCHOBHBIC TIOHATHUS M 3aKOHBL JlaeT XapaKTepHUCTHKY
IPOLIECCOB, SBJICHUH, MPOBOAUT aHAIN3 MPUYMH, YCJIOBHI, MOXET MpPEICTaBUTh KaueCTBEHHbIE
XapaKTePUCTUKHU TIPOLIECCOB, HE JIOMYCKAaeT OUIMOOK NpH MOSCHEHHWH MPOLIECCOB OUYUCTKH C
MIOMOILIBIO YPAaBHEHU peaklni, OlleHKa cocTaBisieT om 14 do 17 b6annos.

» OtBeT Ha OwieT IS 3a4eTa 3aCUMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIU CTYACHT
IpU OTBETE Ha BONPOCHI MPOBOIUT CPABHUTEIBbHBIA aHAJIM3 MOAXOIOB, MPOBOIUT KOMILIEKCHBIN
aHaJM3, BBIABIAET MPOOJEMBI, TpeUIaraeT MEXaHW3Mbl PELICHUs, CIIOCOOEH IpEeCTaBUTh
KOJINYECTBEHHBIE XAPAKTEPUCTHKH IPOLIECCOB OYMCTKU CTOYHBIX BOJ, NPUBOIUT KOHKpPETHBIE
MIPUMEPHI U3 MPAKTUKH, HE TOMYCKAET OMMOOK M CIIOCOOEH 000CHOBATh BEIOOP OYUCTKU CTOYHBIX

BOJI OT 3arpsi3HUTENS (3arps3HUTENe) ,0lleHKa cocTaBisier 18 - 20 6annos.



3. llIxana oneHku

Ecmu cymmapHOe KonmM4ecTBO OamioB, HaOpaHHOE CTYJASHTOM B ceMecTpe Ooblle HiH
paBHO 42 OayuiaM, CTYAEHT AOIMYCKaeTcs M0 3adera. Ecim KonmdecTBO HAOpaHHBIX CTYJICHTOM
OawioB mMeHbie 40, HO Oombie 25 - CTYACHT MOJDKCH JIMKBUIUPOBATh 33/I0JDKEHHOCTH, W TOJIBKO
MOCJIE 3TOTO OH JIOIYCKaeTcs K clade 3adera. B NMpPOTMBHOM Ciydae, CTYACHT K 3adeTy He
JIOMTYCKAEeTCsl U OCTAeTCs Ha MOBTOpHOE oOydeHue. KommuecTBo OayuioB, HAOpAaHHOE CTYICHTOM B
TEUEHHE CEMECTPA, PACCUUTHIBACTCS KaK CyMMa OAJIJIOB 32 BCE BUJIBI €TI0 JICSITEITHHOCTH.

Ecmu crygeHToM HaOpaHO MaKCHMMalbHOE KOJUYECTBO OaioB (80 OauIoB) CTyIEHTY
BBICTABJISICTCS 3a4eT «ABTOMATOM», IIPU YCJOBHM, 4YTO HAOpaHHOE KOJWYECTBO OaJlIoB
YIIOBJIICTBOPSET TPeOOBAHUSAM CTY/ICHTA. B pOTHBHOM ciydae, CTyAEHT caaer 3adeT. [locne caaum
3a4eTa eMy IPOCTABIISCTCS UTOrOBask OIICHKA.

3aveT cuMTaeTCs CHAAHHBIM, €CJIM CyMMa OajUIOB IO BCEM 3aJIaHUSIM OWIIeTa OCTABJISCT HE
MmeHee 10 6amtoB (13 20 BO3MOXKHBIX ).

B oOmieii omeHke 1Mo TUCHUIUIMHE OAUThI 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUH C
MpaBUIaMH OATUTEHO-PEUTHHTOBOM CHCTEMBI, IPUBEICHHBIME B paboueii mporpaMme JUCITUTLTHHEIL.

4. Bonpochbl Kk 3auery mo aucuumiuHe «OxpaHa okpy:kaiomieil cpeabl B JIerKoOM
NMPOMBIILTIEHHOCTH»

Paszpnen 1

1. Knaccudukaruss CTOUYHBIX BOJ IO BHIAM XUMHYECCKOTO 3arpsi3HCHUS TPEATIPUSTHSIMA
MAaIIMHOCTPOCHHS

2. TpeboBaHus, TpeAbSBIIEMble K CTOYHBIM BOJAaM, COpachlBA€MBIM B TOPOJICKYIO
KaHATM3AIIHIO

3. Kimaccugukaryst METOIOB OYMCTKH CTOYHBIX BOJ

4. XuMmu4yeckhe  METOJAbl  OYHCTKM  CTOUHBIX  BOJA  TaJbBAHUYECKUX  IIEXOB
MAaIIMHOCTPOUTEIBHBIX MPEANPUATAN U UX KIIaCCUDUKAIHS

5. [IpumeneHre MeToaa HeUTpaIn3aliy IPU OYMCTKE CTOUHBIX BOJT

6. OKHCITATENTFHBIC METO/IBI OUYUCTKH CTOYHBIX BOJ, UX XapaKTEePUCTHUKA U TIPUMECHEHHE

7. OurcTKa CTOYHBIX BOJ] peareHTaMu, COJeP KaIllMU aKTUBHBIN XJIOp

8. OurcTKa CTOYHBIX BOJ] IEPOKCUIIOM BOAOPO.IA

9. OumrcTKa CTOYHBIX BOJ] OKHCIICHUEM BO3TyXa

10. TIpmeHeHMEe 030HUPOBAHUS JUTSI OYMCTKU CTOYHBIX BOJI

11. Vicionp30BaHKe IepMaHTaHaTa KaJus Il OYUCTKU CTOYHBIX BOJI

12. OuncTtka CTOYHBIX BOJ ITyTEM BOCCTAHOBJICHHS 3arPSA3HSIOIINX KOMIIOHEHTOB

Paznen 2

13. PearenTHbie METOIBI OUYNCTKU CTOYHBIX BOJI



14, ®U3HKO-XMMHYECKHE METOIBI OYUCTKH CTOYHBIX BOJI
15. DAeKTpOXUMHYECKHE METO/IbI OUUCTKU CTOUHBIX BOJT
16. AHOTHOE OKHUCIICHHE 3arPs3HSIONINX BEIICCTB

17. KaroHOe BOCCTaHOBJICHUE 3arPSA3HSIOIINX BEIIECTB

18. cmonn3oBaHue OJICKTPOKOAryJsiluu  JIA  OYMCTKHM CTOKOB  ITPOMBINUICHHBIX

IIPEIIPUATUN

BOJI

19. DnekrpodnoTanus: JOCTOMHCTBA U HEAOCTATKU JAHHOTO METO/Ia TIPH OYUCTKE CTOYHBIX

20. [MprmeneHune >IEeKTPOUAT3a VISl OYUCTKU CTOYHBIX BOJ

21. TIpumeneHne 0OpaTHOTO OCMOCA ISl OYUCTKU CTOYHBIX BOJ

22. Ilpumenenne ynpTpadUIIbTPALUN TSI OYUCTKHA CTOYHBIX BOJ

23. Tepmuueckast 00pabOTKa CTOYHBIX BOA: JOCTOMHCTBA U HEIOCTATKU

24. O4nCTKa CTOYHBIX BOJI C BBIJICJICHUEM PACTBOPEHHBIX BEIIECTB

25. Brizienenre pacTBOPEHHBIX BEIIECTB W3 KOHIIEHTPUPOBAHHBIX PACTBOPOB

26. TepMOOKHCITUTEITLHBIC METOJIBI 00€3BPEKUBAHUS CTOYHBIX BOJT



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa nnxkeHepHbIX MPOOIIEM SKOJIOTHH

IHacnopr
KYPCOBOii padoThI

1o qucuuiuiiae «OXpaHa OKpyXKarollel cpesibl B JIETKOUW IMPOMBIIIIEHHOCTHY, 7 CEMECTP

1. MeToaNKA OLEHKH.

Ilenv u 3a0auu evinoanenus Kypcoeoii padoomaol

Brinonnenue kypcoBoii paOoThl B paMKax JUCHUILIMHBL «OXpaHa OKpy’Karolleil cpesibl B
JIErKOM IPOMBIIUIEHHOCTH Y, IIPECIIENYET CIEAYIOINE LEu:

3aKpEeIUICHUE M PACIIMPEHUE 3HAHWM, IMIOJIYYEHHBIX CTYAEHTAaMU I[pU HU3YYCHUH
JUCUHUIIIMHBI «OXpaHa OKpYXarollel cpe/ibl B MAIIMHOCTPOCHUNY, a TAKXKE JIPYTUM CIIELIKYPCOB
(«ITpoueccyl M ammapaTbl 3allUThl OKpYXaromied cpenb», «l[IpoMbliieHHass 3KOJI0THs,
«OKOJIOTUYECKUN MOHUTOPUHI», «OLIeHKa BO3/IEHCTBUS HA OKPYKAIOLIYIO CPEAY» U JIp.),

oOyueHue CTyAeHTa MpueMaMm paboThl ¢ MEpBUYHON HH(MOpMaLKEl, cO crelnuaIbHON
Hay4YHON ¥ TEXHUUYECKOM JINTEPATYPOH;

yIIIyOJIGHHOE M3yY€HHE PA3IMYHBIX METOJIOB BOJOOYMCTKH B POCCHUHCKOW U MHPOBOM
IIPOMBILIUIEHHOCTH;

pa3BUTHE Yy CTyAEHTa CHOCOOHOCTH CaMOCTOATEIbHO IMPHUHUMATh U OOOCHOBBIBATH
peleHss Mo BBIOOPY TEXHOJOTMM M 000pyNOBaHMS IJIi OYMCTKM CTOYHBIX BOJI pa3iIMYHBIX
OTpacyieil TPOMBIILIEHHOCTH.

OcHosHbIMU 3a0ayamu KypCcosol pabombl sAGIAIOMCA:

CucremaTtuzanus, 3aKpeIUIEHUE W PAcIIMPEHUE 3HAHWW, TOJYYEHHBIX CTyJIEHTaMH IpU
n3ydeHnn «OxXpaHa OKpYKaroule cpesibl B MAIIMHOCTPOECHUN.

OBnanenue MeToI0B pabOThl CO CHELMATLHOM JIUTEPATypOl, B TOM UKCie HOPMaTUBHOU
JOKyMEHTaIuel, cucTeMaTH3alui U CHHTEe3a MOMy4YeHHOUW HH(OopMaluu.

Pa3BuTHe HaBBHIKOB aHalu3a HCTOYHUKOB OOpa3oBaHMs M COCTaBa CTOYHBIX BOJ
HNPEANPUATHM, TEXHOJIOIMYECKOr0 AaHAJIM3a M PacyeTOB OCHOBHBIX XMMHUYECKMX MaTEpHaJIOB,
UCIIOJIB3YEMBIX IIPH OUUCTKE CTOYHBIX BOJL.

N3yueHne  TEXHOJIOTMMI  OYMCTKM  KOMIUIEKCHBIX  CTOYHBIX  BOJ  Pa3jIMYHOTO
IIPOUCXO0XKICHMUS.

AHanu3 npoOJEMHBIX BOIPOCOB M MOUCK MyTEH UX pelIeHusl.

BrimonHenue KypcoBoil paboThl BKITIOYAET UCCIEA0BAHUE CAMOCTOSITEIHHO COOPaHHOTO



MPAKTUYECKOT0 MaTepuana U MOXKET B JajbHEHIIeM CTaThb COCTaBHOW YacThbiO IUIIJIOMHOTO
npoekTa (paboTsl), 1100 YacThio HAYYHOH paboTHI cTyneHTa B iepuo o0yyenus B BY 3e.
3aoanusa u memovl Kypcoewlx pabom

KypcoBas pabora 3aBepuiaeT caMOCTOSITENIBHYIO padOTy CTYIEHTOB, H3y4YaloluX
muciuminay «OxpaHa OKpysKarolei cpeibl B IeTKOW MPOMBIIIICHHOCTH.

Temoil KypcoBOil pabOTHl sBISETCS pa3padOTKa TEXHOJIOTUYECKOH CXEMBbI OYHCTKHU
CTOYHBIX BOJI TaJIbBAHMUECKUX LIEXOB MAIIMHOCTPOUTEIBHBIX MPEeNnpuaTuii. TeMbl KypCOBBIX
paboT BBIOMPAIOTCS CTyJEHTAMH M3 CIKCKA, MpeasiaraeMoro pykosoaurenem (1. 4). BoamoxHo
BBINIOJIHEHHE Pa0OT Ha TeMy, NpeIaraeMyl0 CTYIEHTOM, B T.4. B MOPSAIKE MPOJOJLKEHUS
MpPOBOJUBINEHCS paHee paboTbl. TemMbl KypcOBBIX palOT yTBepkHawTcs  Kadeapoid
(ITpunoxxenne A). 3aganue Ha KypcoBYI0 paboTy Bbaaércs npenogasarenem (Ilpunoxenue b).

3amanue BbIIAETCS B Hayalle ceMecTpa He mosgHee 3 Hexenu. Pabota BeImonHsETCS B
TeYeHue ceMecTpa 1o 3a4€THoi Hemenu. Cpok cmaun rotoBoil paboTel Ha Kadempy 16-17
HEJIeIs..

Cmpyxkmypa Kypcoeoit pabomul:

. TUTyAbHBINA TucT (ITpunoxenue B),

o coJiepKaHue,

o BBEJICHUE,

o OCHOBHas 4acTh (IJIaBbl, Pa3/ieibl, OIPA3AEIbI. .. ),
o 3aKJII0YEHUE,

o CIIMCOK HMCTIOJIb30BaHHBIX HCTOUYHUKOB.

Bseoenue

Bo BBeeHMM CTYAEHT YeTKO OOOCHOBBIBAET BBIOOP TEMBI, CTENEHb €€ Pa3paboTaHHOCTH
U aKTyaJlbHOCThb HccienoBaHusi. Beenenue oobemoMm B 1-1,5 crpaHuibsl JOKHO OBITH camoi
€MKOH U coJiepKaTeIbHOM 4acThio paboThl. B 3TOM paszene kpaTko NpeAcTaBIIsiOTCs MpoOIeMbl
OUYNCTKH CTOYHBIX BOJI MAIIMHOCTPOMUTENBHBIX IPEAIPUITHNA U IEPCIIEKTUBHBIE MEPOTIPUSATHS.

BBeneHne [JOMKHO KpaTKO XapaKTepU30BaTh COBPEMEHHOE COCTOSIHUE BOIPOCa,
perraemMoro B KypcoBoii paboTe, a TakyKe 1eb padOThI.

s BBeneHuss oOs3aTenbHa CIEAYOMIAs CTPYKTypa U3JIOKEHUS: aKMydalbHOCHb
8bl0panHou memuvl (JOCTATOYHO KpaTKo (oauH-ABa ab3aima)). M3mararoTcst akTyaabHOCTh U
3HaYMMOCTh BBIOPaHHOM TeMBbl A1 OXpaHbl OKpyxkaromel cpenabl. [IpencraBnsercs oOrias
XapaKTepUCTHKA pacCMaTPHUBAEMOT0 B KYpCOBOM paboTe MpPOM3BOACTBA, M CBSI3aHHbIE C HUMH
9KOJIOTUYECKHE MTPOOIJICMBI.

L]env gvinonnsemoti pabomoi

Lenpto BBIMOMHSAEMON pabOTHI SBISETCA PACKPBITHE BBHIOPAHHOM TEMbI, TOITOMY IIElb,



KaK TPaBUjI0, COBIMAIACT C HA3BAHUEM PaOOTHI.

3aoauu uccneoosamnus

Ucxonst u3 1enu vccieqoBaHusi, CTaBsITCS COOTBETCTBYIOUIUE 3a/1auyu. DaKTUUECKU OHU
chopMyIUpOBaHbI B HA3BAHMAX Pa3/IeIOB TJIaB paOOTHI.

Pazoen 1. KauvecTBeHHass U KOJMYECTBEHHAs XapaKTePUCTUKA 3arps3HSIONINX
KOMITIOHEHTOB, UX BJIMSIHUE HA OKPY>KAIOIIYIO IPUPOJAHYIO CPELY.

KauecTtBeHHbIi cOCTaB CTOYHBIX BOJ IPOU3BOJCTBA (COAEpkKAHUE OCHOBHBIX
KOMITOHEHTOB, MI/J1 Wi %). XUMHUYECKHE, (PU3NKO-XUMHUUYECKHE WM (PU3UKO-MEXaHUUYECKUE
XapaKTEPUCTUKH M3BJIEKAEMBIX KOMIIOHEHTOB, BIUSIONINE HA BHIOOP METOJIa OYUCTKU. AHAIU3 U
OIICHKA BJIMSIHUS KOHKPETHBIX BHUOB 3arpsi3HEHUM HAa COCTOSIHUE TMPUPOJIHBIX M TOPOJCKHX
9KOCcHCTEeM (0OCOOCHHO YUeCTh BO3JICHCTBHE Ha 37I0POBbE YCIIOBEKA).

Pazoen 2. Bpribop m 000CHOBaHME ONTHMAJIBHOTO CIOCO0A OYMCTKH IMPOMBIIIJICHHBIX
CTOYHBIX BOJI OT 3arpsi3HUTENEH, yKa3aHHbIX B 3aganuu KP.

B paznene npuBoaurcs

° ananumuyeckull 00630p Pa3BUTUS METOJIOB M IMOAXOJOB IO 3aIIUTe THAPOCHEPHI
OT TPOMBINUICHHBIX 3arps3HCHUM, NPUMEHSIEMBIX JUIS OYHCTKH CTOYHBIX BOJl JAHHOTO
MPOU3BOJICTBA. AHAIM3UPYIOTCS OCHOBHBIC TEHACHIIMU PA3BUTUS TEXHOJIIOTHMH B JIaHHOU
o0nacTv, TPUBOJATCS TMPUMEPHI TPUMEHEHHUS TEXHOJIOTUH M O0OpYyIOBaHMS Ha MpPHUMEpE
pa3MYHBIX MPOMBINUICHHBIX MPEANPUATHN ¥ BHeIpeHueckux ¢upm. KemareabHo
MPOAHAIIM3UPOBATh M 3apyOEKHBIM OIBIT, CACIAB CPAaBHUTEIbHBIN aHaM3 3((PEKTUBHOCTH
MPUMEHEHUS JaHHBIX TeXHOJorui B Poccuu u 3a pyodexxom. Heo6Xo1uMo BeIIETUTH KITFOUEBHIS
npoOJieMbl OYHCTKH CTOYHBIX BOJ  MAIIMHOCTPOUTENBHBIX MPEANPHUATHA, WX NPUYUHBI U
BO3MOJKHBIE TTOCIEACTBHS, TPEIJIOKUTh MyTH pelIeHUs. AKIIEHTUPYETCSl BHUMAaHHUE HA TTIaBHBIX
HKOJIOTHYECKUX TTPOoOIeMax OTpaciid U BO3MOXKHBIX HAMPABICHUSX UX PEIICHUSI.

° KIacCU(pUKallMsg METOJOB OYHUCTKM CTOYHBIX BOJ, JaeTcs OIHCaHUE
TEOPETHYECKUX OCHOB ATHUX METOJOB, MPUBOJIUTCA CpaBHEHUE d(PPEKTUBHOCTH METOAOB MPH
OYMCTKE CTOYHBIX BOJ OT YKa3aHHBIX B 3aJIaHUM 3arpsi3HUTENICH, TPUBOASTCS TEXHOJIOTHIECCKUE
CXEMBI OYMCTKU CTOYHBIX BOJ| MPEANPUATHN MAIIUHOCTPOCHHUS.

Pe3ynbrarom sBiIsIeTCS TEXHOJIOTHYECKAst CXeMa OYHCTKH MPOMBIIIIEHHBIX CTOKOB.

Pazoen 3. Onucanne TEXHOJIOTHUECKON CXEMBI

B pazgene momkna OBITH NMpUBENEHA MpejyiaraeMas TEXHOJOTHYECKass CXeMa OYMCTKH
CTOYHBIX BOJI POU3BO/ICTBA.

Ha cxeMe mOJKHEI OBITH ITOKA3aHbL:

° MOCJIEIOBATEIbHOCTh M HA3HAYEHUE OTEePALINii;

J Ha3BaHMUs allllapaToOB U COOPYKEHUI;



J Ha3BaHMUs TEXHOJOIMYECKMX TIOTOKOB (CTOYHas BOJAA, OYMIICHHas BOJa,
00€3B0’KEHHBIN 0Ca/10K, AKTUBHBIN W U T.11.);

J KAaUECTBCHHbBIC XaPAKTCPUCTUKU MOJIYYarOIIMXCs MPOAYKTOB U OTXOJOB Ha BCEX
CTausX.

B omnuncaHum TEXHOJIOIMYECKOM CXEMbl JIOJKHBI MOCJIEI0BAaTEIbHO ONMCHIBAThCSA BCE
CTaguM BBIOPAHHOTO Tpolecca OYUCTKH (00E3BPEKHUBAHMSA, YTHIM3AIMH) CTOYHBIX BOJ C
yKa3aHHEM Ha3HAYeHMs omepanuil, QU3UKO -XUMHUYECKHUE OCHOBBI NPOLIECCOB, almapaTypHOe
oopmieHue omnepauui, XapaKTepUCTUKU IOJIYYAIOIMXCA HPOAYKTOB U OTXOJOB Ha BCEX
CTa/IUsX OIEpalH.

Pa3zoen 4. Pacdyetr He0OXOAMMBIX MaTEPUAJIOB JIJISi OUMCTKH CTOYHBIX BOJI.

B pa3nene npuonsaTcs HEOOXoaUMbIE (GOPMYIbI (XUMUYECKUE U MaTeMaTHYEeCKHUe) Iis
pacuera peareHTOB. Pacuer peareHTOB HpPOBOJUTCS Ha CYTOYHOE M TOAOBOE MOTpediieHHe
npeanpustieM. McxonaHple naHHbIE IS pacyeta (MaccoBbIii WM OOBEMHBIH pPacxof,
KOHIICHTpAIIMH1 ) TIPEICTABIICHBI B 33JIaHUU KYPCOBOM pabOTHI.

Paszoen 5. CriocoObl yTUaM3alMU OTXO/A0B, 00Pa3yIOIIUXCS PU OYMCTKE CTOYHBIX BOJ
IPEIITPUATHSL.

B nanHOM pazzene Ha OCHOBE KPaTKOrO0 pacCCMOTPEHMSI KaYECTBEHHOI'O COCTaBa OTXO/IOB,
aHaiM3a MX (QOPMHUPOBAaHUS B MPOU3BOJACTBE, a TAKKE OCHOBHBIX METOJOB OYHUCTKH U
00e3BpeKMBaHMs OTX0J10B HEOOXOAMMO ITPOBECTH 000CHOBaHHUE BHIOOPA OIPEICIIEHHOI'0 METO/1a
U TEXHOJOTHM mepepaboTku. OIeHKa pa3iMyHBIX BapUAaHTOB METOJIOB OYMCTKH KOHKPETHBIX
CTOYHBIX BOJI MPOU3BOAMTCS C MCIOJIb30BAaHUEM MaTEpHUANIOB JIEHCTBYIOIIMX MPOM3BOJACTB U
JIUTEpaTypHBIX JaHHbIX. OOOCHOBaHHWE MOXKET OBITH MPEJCTABIEHO B BHJIE CPaBHUTENIBHBIX
XapaKTEPUCTHK BBHIOPAHHOTO METOAA C APYTUMH, MOKAa30M €ro MPEeUMYIIECTB ¢ TOUYKH 3pEHHS
3(pPEKTUBHOCTH OYMCTKH, JEHIEBU3HBI, yNOOCTBa HKCIUIyaTallud, Oe30macHOCTH Tpyna. B
ONMCAHUU JOJHKHBI MOCIEI0BATENIbHO OMUCHIBATHCS BCE CTaJMM BHIOPAHHOTO MPOIIECCa OUUCTKH,
00€3BpeKMBAHUS OTXO/IOB.

[Ipy omucaHuM TEXHOJIOTUYECKUX OIepaluii HeoOXOAMMO YKa3blBaTh: Ha3HAUYECHUE
onepauui; (QU3MKO-XMMHUYECKHE OCHOBBI IPOLIECCA; XAPAKTEPUCTUKH  MOJYYAIOUIUXCS
IIPOAYKTOB M OTXOJIOB HAa BCEX CTAJUAX ONEPALIUU.

B kaxnoil riaBe CTyIEHT JAeNaeT aHajdu3 HUCIHOJb3YEeMbIX HMCTOYHMKOB U OTpa)KaeT
COOCTBEHHYIO TOUKY 3pEHUs M0 UcciieyeMoi pobiieMe. B KoHIle r1aBbl 1at0TCs BBIBOIBI.

3axnouenue

B stom paszzpene mpoBoauTcs 0000IIEHNE U aHATU3 PE3yJIbTaToOB paboTHI, U JIENAI0TCA
BBIBOJIBI, SIBJIIOIMECS PE3YJIbTaTaMU BBINOJIHEHMS IIOCTAaBICHHBIX 3a7a4. BeIBOIBI IO KypCcOBOM

paboTe AOHKHBI OBITh KOHKPETHBIMH, MaKCUMAJIbHO PACKPBIBAIOIIMMU OCHOBHBIE PE3YJIbTAThI,



MOJIyYeHHBIE B XOJE BBINIOJHEHUS KypcoBOM paOoThl. [Ipu u310XKEeHHH BBIBOJOB JIOJDKHA
coOiroaaTbesl JOTMKa U MOCIEA0BATENbHOCTh U310KEHUS. CTYIEHT JODKEH OLIEHUTh CTENEHb
HKOJIOTMYHOCTH IPUMEHSAEMOIN TEXHOJOTMM OYMCTKHM M OOOpYyHOBaHUS, a TAaKKE yKa3aTb Ha
BO3MOXXHOCTh IPUMEHEHUS aJIbTEPHATUBHBIX METOJIOB OUUCTKHU.

Cnucox ucnonb308aHHbIX UCHOYHUKO8

B cnucok MCnonab30BaHHOW HMCTOYHUKOB HYKHO BKJIIOYUTH T€ MCTOYHUKU, KOTOPBIE
UCTIOJIb30BAIMCh TPU HAIMCAHUU PAaOOTHl M HA KOTOPBIE €CTh CCBUIKH B TEKCTE. B 3TOT crmcok
HEOOXOUMO BKJIIOUYHUTH HOBEHIIINE MCTOYHUKU MO OYHMCTKE MPOMBIIUICHHBIX CTOYHBIX BOJ, a
TaK)Ke€ MaTepualibl MEXIyHApOIHBIX JOKyMeHTOB. Ilpu Hamucanuum paboThl 00s3aTeNbHBI
CCBUIKM Ha MCHOJb3yeMble UCTOUYHUKH, HOpMaTuBHbIE HOKyMeHTHl (I'OCTri, OCTri, TV, ...),
HOPMAaTUBHO-TIPAaBOBbIE AaKThl (3aKOHBI, NpPHUKa3bl, ...), YTO HpHUIaeT padoTe Hay4dHO-
UCCIIeIoBaTeNbCKUl XapakTep. CIHCOK HCIOJIb30BAHHBIX MCTOYHUKOB O(OPMIIIETCS COTIIACHO
['OCT 7.1-2003 «bubnuorpaduueckas 3anuch. bubnanorpadpuueckoe onucanue».

KypcoBass pabGora momkHa ObiTh oOdopmiena cormacao [OCT  7.32-2001
«MexrocynapcTBeHHBIH cranaapt. Cucrema craHaapToB mo uHGopManuu, OMOINOTEYHOMY U
uzzatenbekoMy gaeny. OTueT o Hay4yHO-HccienoBaTelnbckold pabore. CTpykTypa W mpaBuia
opopmienus» (BBeneH [locranosiennem ['occrangapra Poccuu ot 04.09.2001 Ne 367-ct) (pen.
Ot 07.09.205). O6veM KypcoBOW pabOTHI B Tpeleiax MedaTHOro Jjucra cocraBiuser 15 — 20
MalIMHONUCHBIX cTpaHulbl ¢opmata A4. Tekct neuaraercs mpudptom Times New Roman,
pa3mep mpudTa — 12, uHTEpBaAN - MOMYTOpHBIH. [loNs meyaTHOro MUCTa: CBEpXy U CHHU3Y IO 2
cM, cieBa — 2,5 cM, cipasa — ot 0,8 10 1,5 cm.

Omanut evlnonHenuUA U 3auiUMblL:

Cocmasnenue niana u onpedenenue CmpyKmypvl pabomol

[Tocne o3HakoMyIeHHMsS C 3aJJaHUEM U YKa3aHUSIMHU IPENnoAaBaTeNsl CTYAEHT COCTABIISIET
IIaH paloThI, BBIMOJHEHUE KOTOPOTO KOHTPOJHpyeTcs pykoBoauTeneM. OT MpaBUILHOCTU
COCTaBJICHUS IJJaHa M OMNpeAeNieHUus CTPYKTYpbl paboThl BO MHOTOM 3aBHCHUT PpacCKphITHE
BbIOpaHHOW TeMbl KypcoBOM paloThl. Ompenenss CTPYKTypy, HEOOXOIUMO HCXOIUTh U3
NPUHIIMIIA €€ ONTHUMaTbHOCTH. [ImaH JomKeH OBITh CIOXKHBIM, T. €. KaXKJas Ii1aBa JOJKHA
COCTOSITh U3 HECKOJIBKHMX Pa3/IeJIOB.

Koncynemayuu

Koncynpranum no kypcoBoii pabote (TpynnoBble) MPOBOJSTCS OJUH pa3 B Hexemto. Llens
KOHCYJITAIIM COCTOUT HE TOJILKO B TOM, YTOOBI MOMOYb CTYJAEHTY B BBIIIOJIHEHUU KYpPCOBOM
paboThl, HO ¥ B TOM, YTOOBI Pa3BUTh y HETO MHUIIMATUBY U UHTEpEC K TeMe pabOThl, TOMOYb C
o100pOM JIUTEPATYpPHI IO TEME, BOCCTAHOBUTH 3HAHUS 110 PaHee MPOCITYIIAHHBIM CIIELIKYpPCaM.

3awuma xypcosoii pabomol



[locrne BbIMIOJNIHEHUS KypCOBOW pabOThl CTYIEHT M MpenojaBaTelb IMOAMHCHIBAIOT
NOSCHUTENBHYIO 3anmucKy. [IpemonaBaTens maéT 3aKIOYEHHE O MOJHOTE M THIATEIBHOCTH
npopabOTKN MaTepUaNIOB, CTEIIEHH CAMOCTOSATENBHOCTH CTYIEHTA TPHU BBIIOJIHEHUH DPAOOTHI,
WHUIMATHBE U aKTUBHOCTHU CTYACHTA. 3aBeplIeHHasi KypcoBasi padoTa rnepenaercsi CTyJeHTOM Ha
kadenpy 3a HelIenro 10 3allUThl UIA €€ MPOBEpKH IpernojaBaTesneM. Jlata 3amuThl KypcoBOi
paboThI ompeensaeTcs mpernoaaBareiaeM 3abaaroBpeMeHHo 3a 1-2 Hemenu.

3amyTa KypcoBoi paboThl HOCUT ITyOIMYHBINA XapaKTep U BKIIOYACT:

noknax crygeHta (10-15 wmwmn.). CoxepkaHue KypcoBOW pabOThI MOXKET OBITh
MPEJICTAaBICHO B BUJIE MYJIbTUMEIUWHON Npe3eHTalluu, BBINOJIHEHHOH B 1000 mporpamme
(Power Point, Flash, Swish u 1.11.);

OTBETHI CTYJICHTA Ha BOIMPOCH WICHOB KOMHCCHH W JPYTHX JIUI, MPUCYTCTBYIOIINX Ha
3amuTe (BpeMs He peraaMeHTHPYeTCs);

BBICTYIUICHHE PYKOBOAMTETIS,

JTUCKYCCHIO T10 3alllUIIaeMOi KypcoBO pabdore.

Pemenne 00 oOleHKe KypcoBOW pabOThl MPUHUMACTCS UWICHAMH KOMHCCHU TIO
pe3ylbTaTaM aHajau3a MpeIbsBICHHON KypCOBOM pabOThl, JOKIIaa U €ro OTBETOB Ha BOIIPOCHI.

KypcoBas pabGota Moxker ObITh HE [OMyIIeHAa K 3alllUTe TMPU HEBBINOJIHEHUH
CYILIECTBEHHBIX pa3AesioB “3agaHus’, a TaKkKe NpU rpyObIX HapyLIEHHSIX NMpaBuil opopMIIeHUs
paboTHL.

Ouenueaemvle no3uyuu:

KypcoBas paboTa orieHUBaeTCs 1O CIEAYIOMIUM MO3UIUSIM:

o comepxkanue 25 - 50 OamnoB (OlEHUBAETCS TMOJHOTA PACKPBITUS TEMBI,
npopaboOTaHHOCTh MaTepuana U3 HCTOYHMKOB HH(OpMAIMH: YYeOHUKOB, CTaTei, TE3UCOB U
T.1.);

. odopmienue 5 — 10 6annos;

o npe3eHTanus (OLIEHWBAETCS KOPPEKTHOCTh M HATMSTHOCTh  MPEACTABIECHHOTO

Matepuana) 5 — 10 6amios;

) nmoxnazn 5 — 10 6amios;
. oTBeThI Ha Bonpockl 10 — 20 6asmios.
2. Kpurepun onenkn

* paboTa cuMTaeTCsS He BbINMOJHEHHOM, €CITU CTYJEHTOM HE PAacKphiTa TeMa W CyMMa
OaJLIOB 110 OIIEHUBAEMBIM ITO3UIIMSIM COCTABIISIET MeHee 50 bannoe.

* paboTa cuuTaeTCs BBHIIIOJHCHHON HA MOPOrOBOM YPOBHE, €CITH TEMa PACKpPhITa, HO HET
KOHKPETHBIX TPHUMEPOB, MPAKTUYECKAsh YacTh COJEPXKUT OMHUCATENbHBIM XapakTep, padbora

obopmiiena ¢ Hapymenuem TpeboBanuii ['OCT 7.32-2001 (2005) m cymma O0amioB Mo



OLICHMBAEMBIM ITO3UIIMAM OLIEHKA cocTaBisieT om 50 0o 72 bannos.

* pabota cuuTaeTcs BBINOJIHEHHOM HAa 0a30BOM YPOBHe, €CIM TEMa pacKphITa
MOJIHOCTBIO, B MPAKTUYCCKOW YaCTH TMPUBEACHBI PEHICHHUS 337a4 JTUOO0 IKCIEPUMEHTaTbHBIC
paboThI, €CTh HE3HAYUTENIbHBIC 3aMeuaHus 1O o(opmieHHI0 PabOThl, ¥ CymMMma OaioB IO
OLICHMBAEMBIM ITO3ULIUAM COCTABIAET om 73 0o 86 bannos.

* paboTa cUMTaeTCsl BBIIIOJIHCHHOW Ha MPOJABHMHYTOM YPOBHE, €CIIU MPU PACKPBITUH
TEMBI HCIIOJIH30BAINCH MaTEPHAIIBI HOBEUIITNX pa3paboOTOK, TEKCT U3JI0KEH KOPPEKTHO, HAIMCAH
rpaMoTHO. B mpakThyeckoil 4acTH TMOKa3aHbl PEIICHUS 3a/Jad CO BCEMHU TMOSICHEHHSAMHU JIHOO
OTMCaH JKCIEPUMEHT, OOCYXKJEHBI PE3yIbTaThl UCCICIOBAHUN M NMPHUBEIICHBI BBIBOJIBI, paboTa
odpopmiiena cormacHo 'OCT 7.32-1001 (2005), cymma 6auioB MO OLICHUBAEMBIM TO3HUIUSM
cocrasisgeT om 87 0o 100 bannos.

3. I kanxa oueHKH

Breimonnenue, odopmieHre M 3amuTa KypcoBOW pabOThl OIIEHUBAETCS COTJIACHO
OambHO-peiTuHroBoi cucreme ot 50 1o 100 GamtoB. OueHKa NPOCTaBIAETCS B 3a4UETKY.

B o0mieii onenke mo aucuuruinHe Oamisl 32 pabOThl  yYUTHIBAIOTCS B COOTBETCTBHH C
npaBujaaMu  OaTbHO-PEHTHHTOBOM CHUCTEMBbI, TPHUBCJICHHBIMH B pabouyell mporpamMme
mucturuivHel. [Ipy 3amure CTyAeHTOM KypcoBOM paboOThl Ha «OTJIIMYHO», B OOIIYI0 CyMMY
O6aymoB mo maucruruimHe nob6asmsiercss 20 OamtoB. Ecnm paborta 3amuiineHa Ha «XOpOIIO» WU
«YIOBJIETBOPUTETLHO», TOTJA K OOIIel cymMMme OaiuioB Mo AucHHIUIMHE foOasnsercs 15 u 10
0aJuIoB, COOTBETCTBEHHO.

4. IIpumepHBIi epeYeHb TeM KypPCOBOIo NMPoeKTa (padoTsl)

1. Pa3paboTka CXeMBl OYMCTKHA CTOYHBIX BOJI TIbBAHMYECKOTO Iexa [ OphbKOBCKOTO
aBTOMOOMJIBHOI'O 3aB0JIa OT THOLIHAHHUIOB

2. Pa3paboTka cxeMbl OYHCTKH CTOYHBIX BOJ TalbBaHUYecKoro nexa HoBocuOupckoro
aBHaIIMOHHOTO 3aBoja uM. B.I1. UkanoBa oT coequHeHUI Xelie3a U HUKEIIs

3. Pa3paboTka cXeMbl OYHCTKH CTOYHBIX BOJ TaTbBAHUYECKOTO IeXa YIJIbSTHOBCKOTO
aBTOMOOMJIBHOT'O 3aBOJA OT IHaHUJIOB

4. Pa3zpaboTka cXeMbl OYHCTKH CTOYHBIX BOJ| TaJlbBAHUYECKOTO IieXa [ OpbKOBCKOTO
aBTOMOOMIIBHOTO 3aBOJa OT COCAUHEHUN IIMHKA U MEJIH

5. Pa3paboTka CXeMbl OYHCTKH CTOYHBIX BOJ TaJlbBaHUYECKOro Iexa [ OphbKOBCKOTO
aBTOMOOMJIBHOT'O 3aBOJIa OT COCAMHEHMH IIMHKA U KeJie3a

6. PazpaboTka cXeMbl OYHCTKH CTOYHBIX BOJ TanbBaHuueckoro mnexa HA3 um. B.IL
UkaiioBa OT LIMAHUIOB

7. Pa3paboTka cXxeMbl OYHCTKM CTOYHBIX BOJ| TrajbBaHMuYeckoro iexa YA3a or

COEIUHEHUI MEIH U [IUHKA



8. Pa3paboTka cxembl OYMCTKH CTOYHBIX BOJ TajJbBaHUYECKOro IieXxa | OpbKOBCKOTO
aBTOMOOWJIBHOT'O 3aBOJia OT HUKEJIA U KOOalbTa

9. Pa3paboTka CXeMBl OYMCTKH CTOYHBIX BOJ TaJIIbBAHWYECKOTO Iiexa [ OpbKOBCKOTO
aBTOMOOMIJIBHOTO 3aBOJIa OT TUOI[MAHH]IOB

10. Pa3paboTka cxeMbl OYUCTKH CTOYHBIX BOJI TalbBaHUYECKOrO IieXa YIbSHOBCKOTO
aBTOMOOMJIBHOTO 3aBOJIa OT COCMHEHUH IMHKA M KOOAJIbTa

11. Pa3paboTka cXeMbl OYMCTKH CTOYHBIX BOJ T'ajibBaHWYecKoro nexa ABToBA3a ot
COETMHEHUI HUKEIIA U KeJie3a

12. Pa3paboTka cXxembl OYMCTKH CTOYHBIX BOJI TajJbBaHWYECKOro Iexa ['OpbKOBCKOTO
aBTOMOOMIJIBHOTO 3aBOJIa OT COCJMHEHNI KOOAIbTA M ATFOMHHUS

13. Pa3paboTka cXeMbl OYMCTKH CTOYHBIX BOJ TambBaHmdeckoro mexa HA3 um. B.II.
YkasioBa OT HUAHUIOB

14. Pa3paboTka cXeMbl OYHMCTKH CTOYHBIX BOJ| rajbBaHHuYecKoro nexa ABToBA3a ot
COEIMHEHUH Xpoma

15. Pa3paboTka cXeMbl OUYUCTKH CTOYHBIX BOJ rajlbBAHUYECKOTo mexa CeprryXoBCKO OT
aBTOMOOMJIBHOTO 3aBOJIa OT COSAMHEHUN ITUHKA U JKese3a

16. Pa3paboTka cxembl OYHMCTKH CTOYHBIX BOJ TraimbBaHuyeckoro 1exa HA3 um. B.IL
YkayioBa OT COETMHEHU Xpoma

17. Pa3paGoTka cxeMbl OUYMCTKHM CTOYHBIX BOJ| TajbBaHHWYeckoro 1exa YA3a or
TUOLMAHU]IOB

S. ITepedyenb BONPOCOB K 3aIMTE KYPCOBOI0 NpoeKTa (padoTsr)

1. B Buje Kakux CO€AMHEHUN MPUCYTCTBYIOT 3arpsi3HUTENN B CTOUHBIX BOJAX?

2. B oOkHCIeHHOW WM BOCCTAaHOBJIECHHOW (opMe MPHUCYTCTBYIOT 3arps3HSIOIINAC
BELIECTBA B CTOYHBIX BOAAX?

3. HazoBure 3HaueHUS HOPMATUBHBIX MapaMeTpPOB JJS OUUIICHHBIX BOJ, KOTOpHIE
MO3KHO cOpachIiBaTh B IPUPO/IHBIE BOJOEMBI?

4. Ha3oBuTe 3Hau€HUs HOPMATUBHBIX IapaMeTpPOB JJis OYMILIEHHBIX BOJ, KOTOpHIE
MOYKHO cOpachIBaTh B IPUPOIHBIE BOJOEMBbI?

5. Uem 00ycnoBiieH BBIOOP METO/]a OUUCTKH CTOYHBIX BOJ] OT JAHHBIX 3arps3HUTENICH?

6. Kakne u3 XUMHUYECKUX METOI0B OYMCTKH CTOYHBIX BOJI MOYKHO OBLTO OBI CTIOIH30BATh
B Bameii pabote?

7. HazoBute 3Hauenue pH, mpu KoTOpoM 3arpsi3HUTENs OyAeT yAaleH B BHJE
HEpacTBOPUMOTO coeTMHeHUs (THAPOKCHIA, KapOoHaTa Min Cynb(uaa) 3arpsa3HUTeINs?

8. Uem o0yciioBIeHAa MHOTOCTAUHAS OYMCTKA TIPOMBITINICHHBIX CTOKOB?

9. Ha3zoBute kak Hambosee palMOHAILHO MOXXHO YTHJIM3UPOBATh 0Opasyromuecs Mmpu



OYHCTKE CTOYHBIX BOJ OTXOIBI?

10. ........



I[MPUJIOKEHUE A

DenepanbHOE roCyIapCTBEHHOE O0/KETHOE 00pa30BaTEeIbHOE YUPEKIACHUES

BEICIIIETO TIPO(ECCHOHATIBHOTO 00pa30BaHMUS

«HOBOCUBUPCKU IT'OCYJAPCTBEHHBIM TEXHUYECKUI YHUBEPCUTET»

Kadenpa mmxeHepHBIX IPo0OIeM SKOJIOTHH

PACIIOPSKEHUE

Hwxe nepeuncnenHsM cryaeHTaM 4-ro kypea rpynmst II1-** nanpasienust : 05.03.06 Dxonorus
U TIPUPOJIOTIOIIB30BaHKE, TPOPHIB: DKOJOrHYecKas 0€30MacHOCTh YTBEPAUTH TEMBI KyPCOBBIX paloT 110
mucuuiuinHe «OXpaHa OKpYsKarollel cpeibl B JIETKOH NPOMBIIIJICHHOCTH) 110 Kadeape MHkeHepHbIX mpobieM

9KOJIOTHH:

Ne ®UO crynenra Tema

ILII.

1 Pa3paboTka cXeMbI OYHUCTKH CTOYHBIX BOJI TATbBAHUIECKOTO 11eXa [ OpbKOBCKOTO
aBTOMOOMJILHOI'O 3aBOJIa OT THOLIMAHKIOB

2 Pa3paboTka cXxeMbI OYHCTKH CTOYHBIX BOJ TalbBaHMUYECKOro Iexa HoBocnbupckoro
aBuanoHHoro 3aBoja uM. B.I1. UkaoBa oT coeuHEHHI Kelle3a 1 HUKEIST

3 Pa3paboTka cXxeMbl OYMCTKM CTOYHBIX BOJ TajJbBAaHHMYECKOTO IieXa YJIIbIHOBCKOIO
aBTOMOOMJILHOI'O 3aBOJIa OT IIMAHU/IOB

4 Pa3paboTka CXeMbl OYHUCTKH CTOYHBIX BOJl TajbBAaHMYECKOrO IeXa [ 'OpbKOBCKOTO
aBTOMOOMJILHOI'O 3aBOJIa OT COEIMHEHNN [IMHKA U MEIH

5 Pa3paboTka CXeMbl OYHCTKH CTOYHBIX BOJ TaJibBAHHMUYECKOrO Iexa [ OpbKOBCKOTO
aBTOMOOMJILHOI'O 3aB0OJIa OT COEIMHEHUN IMHKA U JKeje3a

6 Pa3paboTka cxeMBI OYHCTKH CTOYHBIX BOJ TanbBaHH4eckoro mexa HA3 wm. B.IL
YkanoBa OT IMAHUIOB

7 Pa3paboTka cXeMBl OYHCTKHM CTOYHBIX BOJ TallbBaHMYECKoro mexa YA3a or
COEIMHEHUI MEIU U [INHKA

8 Pa3paboTka cXeMBl OYHCTKH CTOYHBIX BOJI TalbBaHMYECKOTO IeXa [ OpbKOBCKOTO
aBTOMOOMJILHOI'O 3aB0OJIa OT HUKEJIA U KoOaabTa

9 Pa3paboTka cXeMbl OYHMCTKH CTOYHBIX BOJ TajbBaHUYECKOTrO 1exa [ OphbKOBCKOTO
aBTOMOOMJILHOI'O 3aBOJIa OT THOL[HAHKIOB

10 Pa3paboTka cXeMbl OYMCTKH CTOYHBIX BOJ TajbBaHUYECKOTO IieXa YIbSHOBCKOTO
aBTOMOOMJILHOI'O 3aBOJIa OT COEIMHEHNH [IMHKA U KOOaJlbTa

11 Pa3paboTka cXeMBI OYHCTKH CTOYHBIX BOJI rajbBaHHYECKOro Iexa ABToBA3a ot
COEMHEHUN HUKEIIS U JKele3a

12 Pa3paboTka CXeMBl OYHCTKH CTOYHBIX BOJ[ TaJbBAaHHYECKOrO IeXa [ OpbKOBCKOTO
aBTOMOOMJILHOI'O 3aB0OJIa OT COEIMHEHNN KOOAIbTa U aJJFOMHAHUS

13 Pa3paboTka cXeMbl OYHCTKHM CTOYHBIX BOJ TaibBaHu4eckoro mexa HA3 wum. B.IIL
YkajioBa OT I[HaHHIOB

14 Pa3paboTka cxeMbl OYHCTKH CTOYHBIX BOJ| TaldbBaHWYecKoro Iexa ABToBA3a ot
COEIMHEHUI XpoMa

15 Pa3paboTka cxemMbl OUYMCTKH CTOYHBIX BOJI TallbBaHUIECKOTO Iexa CepIyXOBCKO OT
aBTOMOOMJILHOI'O 3aBOJIa OT COEIMHEHNN LIMHKA H JKeje3a

16 Pa3paboTka cxemMbl OYHCTKH CTOYHBIX BOJ TaibBaHWdyeckoro mexa HA3 umm. B.IL

YkasoBa OT COeTMHEHU Xpoma
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Pa3pa60TKa CXC€MBbI OYUCTKHU CTOYHBIX BOJ TIaJlbBAaHHYCCKOI'O I€Xa VA3a or
THOIIMAHHUI0B

OcHoBanme: nmpeacrasicHne NonkHoCcTh, DMO npenogasarens

3aB. kadeapoi,
J.T.H., ipodeccop

B.B. Jlapuukun
«01» cenrsiopst 2017 1.
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BapuanTel 320aHHI HA BRINOAHEHHE KYPCOBOH paboTel o AHCUHILIHHE

wlxpaHa OKpy#aomei cpeibl B MATHHOC TPOCH HH»

BAPH
HHTHA

Tema kyprosod padors

:'I-il.l'Fl‘.l{H-llHH.'lJJ.'IJH.' BCLCCTEL HX KOHUCHTPALHK, M r/n

Fnaae
HHE

CHW

Cu”

T

s

N

Fi-'qu-ﬁm.|

o AT o | pa

Pxipaborsa cxesid vaEcTER
CTORCHLIR 0] T LRI ECKOr
wexa Nopreosckoea

AR T LR T JanagaE oT
THIH AR

10,0

| £%]

Paipaforka cxesi 09 cTEs
CTIMHLX B0 FUIEBIHHY ECKTD
wexa Hom oo pokang
ARHALHOHHOrG Sanoss s, BT
Heanona oT coegmse i Kenes n
HHKETE

0.4

PaspaBore cxesi 09 cTes
CTOMHLER. B FLIL BN ECEOr D
uexa Yienosckoro

anTos ofILILIEONe AT 0T
IHEHHACE

Pxipaborsa cxesid vaEcTER
CTORCHLIR 0] T LRI ECKOr
wexa Nopreosckoea

EA T LR OO SRBOTE T
MRS LK B S

24,05

915

50

Poipafiona ¢xesig oumcTen
CTIMHLX B0 FUIEBIHHY ECKTD
wexa Nopukanckora

AR TOM IR O SANOTE O
COETTIEHINT K H REne

56.0

EQ.0

30

Paipaforsa cxesid oaecTEn
CTOMEHLEX. ] T ECKOr
wexa HAT s, B.IL Ysanona or
IHEHL N

1105

B9

Pripafionc ¢ xesig o crem
CTOMEHIER. ] T ECKOr
wexa Y ASa or coupmennA MeIn |
IHHER

154

16,8

(]

Paipaforka cxesi 09 cTEs
CTIMHLX B0 FUIEBIHHY ECKTD
wexa Nopuxonckonra

AR TOM IR OO MR OT K ens
I KOELIL T

98 (]

Papafiorsa cxesiu o cTER
CTOMEHIER. ] T ECKOr
wexa Fopueasckora

A TUEILILE O SANE OT
THIH AR

245

a3

Paipaforka cxesi 09 cTEs
CTOAEHAER A T LB ECKOr D
wexa Y menosckoro

AR TOM IR OO MR O
COSTI eI Ik B RehaanTa

5,2

Paipafoma ¢ xesid o6 cTes
CTOMEHLEX. ] T ECKOr
wexa AnmoBAda or coempmenii
HHKETS | KenEsa

|

Paipaforka cxesi 09 cTEs
CTOEHLER B AL ECKOr
wexa Nopukanckora

AR TOM IR O SANOTE O

COLTTI eI KOHUIL T 3 AIs0MEHE

T 58

Paipaforsa cxesid oaecTEn
CTOMEHLEX. ] T ECKOr
wexa HAT s, B.IL Ysanona or
I HEHHIOE

5.3

Pripafionc ¢ xesig o crem
CTOMEHIER. ] T ECKOr
wexa AnmoBAda or coenmmpennil
XA

104 2.0

T
Pacxon crounsx Bog B cyren cocrasnaer 350 m™/eyrin.
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