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Ha4dYaJIbHUK TCXHHUYCCKOI'O OTACIIA,
I'JI. TCXHOJIOT IO MHXXCHCPHBIM

AKT COTJIACOBAHUA

Ha METOAMYECKHUE PEKOMEHIAIIUH IO BHIMOIHEHUIO IPAKTHUECKUX paboT 1o y4eOHOM

quctuiuInHe «I [poMbIIIEHHAs SKOJIOTUSD),

pa3zpaboTaHHble nipenoaaBareneM FOxHo-Y paibCKOro rocy 1apCTBEHHOTO

TEXHUYECKOTO Koyutemka ["'abbacoBoii H.B.

ABTOpPOM MPEACTABICHbI METOJAMYECKUE PEKOMEHIAIMU IO BBIMOJIHEHUIO U
obopmiennto 4 MPaKTUYECKUX pabOT, KOTOPHIE BKIIYEHBI B COCTaB
muctuIiiHbl «IIpOMBITIUIEHHAsT IKOJIOTHS», PACCUMTAHHBIX Ha & ayJIUTOPHBIX
gacoB. B kaxjoil mpakTUdyeckoi paboTe ompenereHbl 3HAHUS U YMEHUS
CTyJ€HTa, KOTOpbie OyAyT cPOpMHUpPOBaHBI B MPOILIECCE UX CAMOCTOSTEIHLHOMN
NneAaTebHOCTH. Pa3paboTaHbl KOHTPOILHBIE BOMPOCHI JJIS MPOBEPKH.

3ajmaHusi pa3pabOTaHbl C YYETOM pPa3BHBAIOMIETOCS TMPOM3BOACTBA U
OTBEYAIOT TPEeOOBaHMUSIM K 3HAHUSM M YMEHMSIM, KOTOPBIMHU JOJDKEH BJIAJIETh
CTYACHT KoJule/ka, oOydaromwuiicas mno crnenuanbHoctu 22.02.03 Jlutelinoe
MIPOU3BOACTBO YEPHBIX U LIBETHBIX METAJLJIOB.

BrinmonHeHnne npakTUYECKUX paboT CIMOCOOCTBYET MOATOTOBKE CTYJICHTOB K
MPOM3BOJICTBEHHON JIESITEIHbHOCTH B COBPEMEHHBIX YCIOBHUAX, a Takke Oolee
MIOJTHOMY YCBOECHHIO TEOPETUUECKOT0 MaTepuaa.

ConepxaHue W CTPYKTypa METOJMYECKUX PEKOMEHJAIUN YJOBJIETBOPSET

TpeOOBaHUSIM, TPEIBSIBISIEMBIM K TAKOTO PO/Ia METOIUIECKUM pa3pabOTKaM.

Kypoukun A.A.

MaIIMHaM TEXHOJIOTHYECKOTO IIEHTpa
00O «UT3- Ypantpak»



I. HOACHUTEJBHASA 3AIINCKA

MeTtoanueckne peKOMEHIaluuU MO BHIIIOJHEHUIO TPAKTHUECKUX paboT Mo y4eOHOi
mucuumiuHe «lIpomblliuieHHass 3KOJIOTUs MpeaHa3HaueHbl JUIsi 00ydaroluxcsl Mo
cnenuranbHOCTH 22.02.03 JInTeliHOE NPOU3BOACTBO YEPHBIX M LIBETHBIX METAJUIOB
0a30BOM IOJTOTOBKHU.

[IpakTrueckue 3aHATHUS SBISIOTCS BAXHBIM 3JIEMEHTOM YYEOHOW TUCUMILIMHBEL B
IPOLIECCE BBIMOJIHEHUS! MPAKTUYECKUX padoT 00ydaroluecss CUCTEMATU3UPYIOT U
3aKpEIUIAIOT NOJyYEHHbIE TEOPETUYECKHE 3HAHUS, Pa3BUBAIOT MHTEIUIEKTyaJIbHBIC U
npodeccruoHanbHble YMEHHs, (QOPMHUPYIOT DSJIEMEHTHl KOMIETEHUUH OyIyIImnx

CIICOuaJInuCTOB.

Meroauyeckne  peKOMEHJALMM  NPEAHA3HAYEHbl  JUIl  OPraHM3alUU
BBINIOJIHEHUS MPAKTUYECKUX PAa0oT mo ydeOHol nucuumimHe «lIpomblieHHas

OKOJIOTHA.

[Tporpammoit  yueOHOM  mucuuruinHbl  «IIpoMbIlITIEHHAsT — 3KOJOTHSD)
IPELYCMOTPEHO BBINOJHEHUE 4 MPAaKTHUYECKUMX pPabOT, HaNpaBiICHHBIX Ha

(hopmMupoBaHue I1eMEHMO8 C1EOYIOUIUX KOMNEmEeHWUIL:

OK 3. [IpuHumaTe pemeHuss B CTaHAAPTHBIX M HECTAHIAPTHBIX

CuTyalusax 1 HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4. OcymiecTBnaATh MOUCK W  UCIOJIb30BaHUE HWH(MOpMaIuu,
HE0OX0AUMOU ISl 3P(HEKTUBHOIO BBIIOJHEHUS MPOPECCUOHATBHBIX 3aad,

po¢eCCHOHATILHOTO M JIMYHOCTHOI'O Pa3BUTHSI.

OK 5. Ucnonp30BatTh UH(GOPMAIIMOHHO-KOMMYHHUKAILIMOHHbIE

TEXHOJIOTUHU B MPO(HECCUOHATBHOM JAESITEIHLHOCTH.

OK 9. OpueHTHpoBaThCi B YCJIOBHUSIX 4YaCTOW CMEHBI TEXHOJIOTMH B

1po(heCCUOHATIbHON JESATENBHOCTH.

[1K 3.4 OGecrnieunBath 0€30MACHOCTH TPyJa Ha MPOU3BOJICTBEHHOM y4YacTKe.
YMEHU:

- AHaJIN3UPOBATH u IMIPpOTHO3HUPOBATH 3KOJIOIrH4€CKUC IMOCIICACTBHUA



Pa3IMYHBIX BHUIAOB ACATEIBHOCTH;
- WCIOJIb30BaTh B MPOGECCUOHATBLHOMN JCATEIHPHOCTH MPEICTABICHUS O B3aUMOCBSI3U
OpPraHU3MOB U CpeJbl OOUTAHMS;

- coOmomath B Mpo(EeCCHOHANBHON JIESITSIHPHOCTH PETJIaMEHTHl 3KOJIOTHYSCKOM

0e30IacHOCTH;

0000111eHHEe, CUCTEMATHU3AUI0, YIVIY0JIeHHe U 3aKpellJIeHUue 3HaHUlL:

- 0 B3aHMOCBS3HM JKOJIOTHUYECKUX MPOOJIEM C TEXHHYECKHMH, OpraHW3aIlMOHHBIMU
¥ DKOHOMHUYECKHUMH MPoOIeMaMi KOHKPETHOT'O MPOU3BOACTBA;

- OCHOBHBIE HMCTOYHUKHM 3arpsi3HEHUS OKPYXKAIoIIEH Cpeapl B pe3ylibTaTe
MPOU3BOJACTBEHHOW M XO3SIMCTBEHHOW JMIESITEIbHOCTH; MEXAaHU3M BO3JICHCTBUS
IIPOM3BO/ICTBA HA KOMIIOHEHTHI OHOChEpHI;

- OpraHM3alMOHHBIE OCHOBBI OCYILECTBICHUS MEPONPUATUNA MO NPEAYNPEKICHUIO
Y JJUKBUJIAIIMU BJIUSHHUS aHTPOIIOTEHHOTO XapaKTepa Ha MPEANPUATHASIX OTPACIIH.

OmnucaHue Kaxjaoro MpakKTHYECKOTO 3aHATHSA COACPKUT HOMEpP, Ha3BaHUE U IICNb
paboThl, ¢GopMHUpPYEeMbI€ B TIPOILIECCE BBIMOJHEHUS] 3aJaHUsl 3HAHMS, YMEHHS,

TEOPETUUYECKOE M3JI0KEHUE HEeoOXOoauMoro wmarepuana (mpu HEOOXOAUMOCTH

NpUMEphbl  BBITIOJHEHUS 3aJlaHWi), BapUaHThl 3aJaHUM, OIHMCAHUE aJTOpUTMa

BBITIOJTHEHUS Pa0OThl M KOHTPOJIbHBIC BOIMPOCHI (C IO BBISIBUTh U YCTPAHUTH

HEJI0UYEThl B OCBOCHUHU MaTepuana).

Jljis mostydeHust TOMOJIHUTENBHOM, OoJiee o1poOHON MHGOPMAIIMH 110 OCHOBHBIM
BOIIPOCaM Y4eOHOW MUCIUIIIMHBI B KOHIIE METOAMYECKUX PEKOMEHIAIUNA MPUBEICH

IICPCUYCHDb I/IH(l)OpMaHI/IOHHBIX HNCTOYHHNKOB.

OTtuyeTsl CTYACHTOB IIO0 IMPAKTHYCCKHUM pa60TaM AOJDKHBI COJACPKATH HOMCED,
HAa3BaHUC U IICJIb pa6OTBI, BBIIIOJIHCHHBIC 3aJaHUsA W HUX PE3YJIbTATbhl, OTBCTHI Ha
KOHTPOJIBHBIC BOIIPOCBI WM BbBIBOJBI IIO HpOI[GJIaHHOI;’I pa60Te. TPITy.IIBHBIﬁ JIUCT

JIOJDKEH ObITh 0(hOpPMJIEH B COOTBETCTBUU C MIPUIIOKEHHEM B.


http://www.pandia.ru/text/category/yekonomicheskaya_problematika/

II. HEPEYEHDb IPAKTUYECKUX PABOT

Ne I13 TeMa pakTU4eCKOro 3aHATUS KonunuectBo
4acoB

IIpakTuueckoe Onpenenenue NpoyKTOB CrOpaHus

3aHsaTHe Nel OpPraHUYECKOro TOIIJIMBA» 2
[IpakTrueckoe Pacuer xapakrepuctuk cOpocos

3aHsaTHE Ne2 CTOYHBIX BOJ IPEANPUITUI B BOJTOEMBI 2
[IpakTueckoe Onenka 3 PeKTUBHOCTHU yJIaBIUBAHUS

3aHsaTHE N3 MPOMBIIUIEHHBIX BEIOPOCOB. 2
[TpakTrnyeckoe CocraBnenue Kiaccupuxarmii

3aHsiTue Ned 3arpsI3HEHUN OKPYKAIOLIEN Cpebl 2

Hroro:




IIT. METOAUKA BBIITIOJIHEHUS 3A TAHUA
INPAKTHYECKOE 3AHATHE Nel

Ha3Banue npakTuuyeckoro 3anatTusi: OnpeieneHue npoayKToB
CrOpaHus OPraHUYECKOro TOIUIMBA.
Heas padorei: POpMHUPOBAHWE YMEHUHN ONPEIECIATH 30HY,
3alOJTHEHHYI0 YTapHbIM ra3oM.
yMeHMus:
- BBIMOJIHATH PACUETHI MTPU MOJIHOM CTOpPaHUU OPTaHUYECKOTO TOILJIMBA;
- OTIPEJIEIIATH BBICOTY (30HY, 3aIIOJTHEHHYIO YTapHBIM T'a30M);
- co0Mo1aTh B MPO(PECCUOHATBHON EATEbHOCTH PErIAMEHTBI IKOJIOTMYECKOU
0e30IacHOCTH;
3HAHMsI (aKTyaJIn3aIus):
- OCHOBHBICE HCTOYHUKHM 3arpsi3HCHUSI OKpYyXKarolled cpeiapl B  pe3yJibTare
XO3SMCTBECHHOMN ACSITEIbHOCTH;
- NpoUIAKTUYECKUE MEPONPUITUS TI0 OXpaHE OKPYXKAIOIIeH Cpelbl, TEXHUKE
0€30MacCHOCTH U MTPOU3BOICTBEHHOW CAHUTAPUHU.
Teopernueckuii Marepuasl
C npobnemoil «ynylmieHUs» CTAJKUBAJIMCh BCE HAIM TMPEAKH, TOIUBIIHME Tak
Ha3bIBaeMble «OaHBKU 1O YEPHOMY» HIJIM YTOpaBIIKME B CBOMX M30aX MPHU 3aKPBITON
neyHoi 3acionke. (Ee 3akppiBaiiv, 4TOOBI TEIJIO U3 JIOMa MOCJIE OKOHYAHUS TOMKHU
MeYn He YyJIEeTyYMBAJIOCh 4Yepe3 IMeYHyr TpyOy cimmkoM ObICTpo). M3BecTHO, 4TO
IIpU CTOPAHUU JPEBECHHBI WJIM KaMEHHOTO YISl moMuUMO yriekucioro rasza (C0»)
MOxkeT oOpa3zoBbiBaThcsi W yrapubiii ra3 (C0,). IlocnegHuit Jerko OKHUCIsSETCS
KHCJIOPOJIOM BO3JyXa W TIPU CrOpaHUM TOIUIMBA HA OTKPBITOM BO3AYXE WIM MpPU
HaJU4YUU UHTEHCUBHOW TATM OMACHOCTH ISl YeJoBeKa He mpencrasiseT. OIHako B
3aKPBITOM MTOMEIIEHUH yTapHBIN ra3 BEChMa OMaceH M MOXET MPUBECTH K THKEIOMY
OTPABJICHUIO U JIa’K€ CMEPTH. DTO NPOUCXOAUT OTOMY, YTO MOJIEKYJIa yrapHOTro ra3a

JIMIb HE3HAYHUTCIIBHO IIPCBOCXOJUT IIO pasMEpaM MOJICKYIY KHCJIOpOaAd. HOI‘[aIlaﬂ



IIPY JIBIXaHUHW B OPTaHW3M, OHa HEOOPATUMO BCTPAUBAETCSI B MOJIEKYJTy T€MOTJIO0MHA
(cocraBmsiromiasi  KpoBH), KOTOpass B  HOPMAJbHBIX  YCIIOBUAX  SIBJISIETCS
«TPAHCHOPTOM», JOCTABJSIONMIMM KHUCIOPOJ, U BBIBOJSINAS MPOAYKThl OKHCICHUS
(yrapHbIii Ta3) U3 BCEX TKaHEW Tena 4eloBeka. B pe3ynbrare cHaOXKEeHHE OpraHu3Ma
KHCIIOPOJIOM HapyIIaeTcsl - MECTO Ha «TpaHCropTepe» 3aHiATo. Kak BUAHO u3
CKa3aHHOI'0, MEXJYy MpOoIeCCaMU TOPEHUS U JIbIXaHUs MPOCMATPUBAETCA MpsiMast
aHaJIOTHs.

[TockONMBKY IUIOTHOCTH YTapHOTO ra3a MEHbBIIE IJIOTHOCTH BO3/yXa, TO B
MOMENICHUSIX 0€3 BEeHTWJISIIMM OH CKAIUIUBAeTCs TMOJ| MOTOJKOM. W yrapHbii u
VIJIEKUCTBIM Ta3bl HE MMEIT HU 1[BETa, Ha 3amaxa, MO3TOMY IOBBIIIEHUE HX
KOHIEHTPAIIMA JO OINACHBIX YPOBHEHM MPOUCXOAUT HE3AMETHO IS JIFOAEH,
HaxoJsIIuXcsl B noMmenieHuu. Kpome Toro, npu MpoXoxXJIEHUU HaJl PacKaJ€HHBIMU
VIJISIMU YTJIEKUCIBIM Ta3 BoccTaHaBiauBaeTcs 1o yrapHoro (C0, + C = 2CO), uro
MPEJCTABISACT JOMOJHUTEIBHYI0 OMNACHOCTb, IMOCKOJBKY MPEICIbHO JONMyCTUMAs
koHuentparus (IIJIK) yraproro raza 3HauMuTeNIbHO MEHBIIIE, YEM YTIEKHUCIIOTO.

3aganme. OnpeaenauTh BHICOTY 30HbI, 3aMIOJIHEHHAS YyTaAPHBIM T'a30M.

Xoa padoTbl
1. BeiOparth aHHbIe 71 pacyeTa, COTJIaCHO BapUaHTy

Tabmuua 1 - JlanHble 1715 pacyeTa 1o BapuaHTam

Ne | m,kr | Ty, °C P, K WV, Y, I,m | M| hMm
MM.DT.CT.
1 15 42 780 0,75 0,11 015 2 4 2
2 25 46 784 0,83 | 0,18 | 0,17 | 2,5 5 3,7
3 17 50 786 0,82 | 0,19 | 0,18 8 3 2,75
4 24 54 785 0,76 | 0,17 | 0,19 3 6 2,7
5 19 40 788 0,79 0,21 014 3 3 3
6 31 58 787 0,77 031 012 2 4 2
7 26 52 783 0,78 | 0,21 | 0,13 | 2,5 5 3,7
8 10 48 782 0,84 | 0,16 | 0,11 8 3 2,75
9 21 44 789 0,85 | 0,14 0,1 3 6 2,7
10 37 56 781 08 | 015 0,2 3 3 3

2. Paccumrtath Macchl yraepojga m,, ms U ms;



A O

Haiit Mmaccy oOpa3oBaBiierocst yrapHoro rasa m co,
Haiitu nuctunnelil 00bem yrapHoro rasza npu T=313K;
OrnpenenuTs BHICOTY 30HBI, 3aMIOJTHEHHON yTapHBIM ra3oM;
J1aTh OLIEHKY MOMEIIEHUIO, 3alI0JIHEHHOTO YTaAPHBIM Fa30M.

Hpumep
Ycaosue 3agaun: Kakoil 00beM 3aliMeT yrapHblid ra3, BBIACISIONINIICS MPU TOJTHOM
CrOpaHUM JIPEBECUHBI, YIJIsI WM JAPYroro TOIUIMBA B TMOMeENIEHHWU (OaHbKa «I10
YEPHOMY») CO CJICIYIOIIMMU TapaMeTpaMu:
1=4,0 m - qauHA TOMEIECHUS,;
n=2,0 m -IIUpUHA TOMEIIICHUS;
h=3,0 m - BICOTa MOMEIICHUS.
Macca tornuBa m=12ke;
kod(ppunment cropanus k=0,8;
KOd(pUIIMEHT, OTBEUAIOIINN KOJUYECTBY YIJIEPOJIa, MMOJIBEPraloIIerocs HEMOJIHOMY
cropanuto (oopaszytomemy CO) y;=0,1;
KOod(phULIMEHT, OTBEUAIOIIMN KOJIMYECTBY yriepoja, obpasywiero CO Bo
BTOPHUYHOM Tiporiecce, Y>=0,15.
T,=40°C=313K; P,=780mm.pm.cm.
OnpenenuThb, ¢ KakOM BBICOTHI MOMENIEHUs OyJET HAYMHATHCS 30HA, 3alOJIHCHHAs
yrapHbIM ra3oM. YIPOILEHHO MOJiaraéM, YTO YrapHbIil ra3 pacrojaraeTcsi BBEpXy U
HE CMEIIIUBAETCS C IPYTUMH ra3aMHu.

Pemenne:

CuuTtaeM, YTO BCE CropeBllee TOIUIMBO - YHUCTHIM yriepoa. Torma ero
KOJIMYECTBO ONpPEACISIETCS MPOU3BEACHUEM MacChl TOIUIMBA Ha KOA(DPHUIIUEHT
CrOpaHusi:

m;=m.k (1)
mmmm, =12 . 0,8 =9,6 kr.
[Ipu cropanuu ToIIMBa NapaieIbHO UIYT JABa Mpollecca:
C+02—C0,7 (2)
2C + 0,—2CO1 3)



YacTp yrieKuciioro ra3a BCTYHAaeT BO BTOPUYHYK) PEAKIMUIO C PACKaJICHHBIMU

YIJISIMU:

C0,+ C=2CO. (4)
Macca yriepoja, y4acTBYIOLIEro B peakuu# (2), paBHa
m,=m; -y, (5)
i m,=9,6 - 0,1 =0,96 kr.
Macca yriepoja, yuacTBytouiero B peakuuu (3), paBHa
m; = m; - s, (6)
mwm ms = 9,6 x0,15=1,44 kr.
O6mas macca yriepoaa, oopasytromero CO, paBHa
ms=m,+m; (7)
mwm my= 0,96 + 1,44 =2 4 kr.

Jljis mpocTOTHI OyJIEM CUUTATh, YTO BECH MPOIECC 0Opa30BaHUs YyrapHOIo rasa

unet no peakiuu (3). Mcxons U3 COOTHOIIEHUS MAcC, YYaCTBYIOIINX B XMMUYECKOU

PCAKOHUHU , HAXOOAUM MACCY 06pasoBaBmeroc;1 YrapHOTIO ra3sa.

m co—_m C-M@ (8)
Mc

WM  mco=24.28=15,6kr
12
(monekynsipayto maccy CO HaxoJuM Kak CyMMYy aTOMHBIX Macc yrjiepoja u

kucinopoaa; kodpouuuentel nepenq CO u C B ypaBHeHuu (3) B3auMHO
YHUUTOXKAIOTCS).
OObeM, KOTOpBIM 3aliMET 3TO KOJIMYECTBO YrapHOTO ra3a IMpH HOPMaJlbHBIX

YCI0BUAX, COCTABJIACT:

Vco= 5.6 kr - 22,41 = 4480n wnm 4,480 m° .
0,028kr
(0,028 kr - macca oxnoro mons CO; 22,4 1 - oObeM, 3aHUMAeMbIM OJHUM

MOJIEM Ta3a MPU HOPMAIbHBIX YCIOBHUSX ).
[To ypaBHEHHMIO OOBEAMHEHHOTO Ta30BOT0 3aKOHA HaMJIEM UCTUHHBIA 00BEM
yrapsoro rasa npu T=313K:

Viuer = PoVoT; (9)

10



7. P, Ty
rneVo=Vco=4, 480M3,' To=273K; Py=760 MM.PT.CT

Vicr =760mm.pr.cT. - 4,480.m° 313 K = 5,0 M’
780 mm.pT.cT. 273 K
[Tnomans nomenienus pasaa S =1'n=4 - 2 = 8m°.

Ornpenenum BBICOTY 30HBI, 3aII0JTHEHHON YTapHBIM ra30M:

he= _Vucm = 5.0m° =0,625m
S 8’
CnenoBartenibHO, yrapHbli ras3 3amoJHUT noMeueHue Bbie ypoBHs (h - hy)

mwm 3 M- 0,625m = 2,375 m.

30Ha, 3all0JTHEHHAs YrapHbIM Ia30M, HAXOJIUTCS BbIIIE YPOBHS 2,375 M.
[Ipn BBIMOJHEHHM 3alaHUS HEOOXOJAMMO TOHUMATh, 4YTO HE BCE JOIYIICHUS,
MPUHATHIE B 00pasiie pemeHns, UMEIT MECTO B peajbHBIX yCIOBUSX. B wacTHOCTH,
VIJIGKUCTBI W yTapHBIA Ta3bl, HaXOJSICh B 3aKPbITOM IOMEIICHUH, XOTA H
pacroiaratoTcs Apyr HaJl IPyroM M3-3a HEOJUHAKOBOU MJIOTHOCTH, HO TIPU STOM HET

YETKOU I'paHUIbI pa3aciia, a CYmeCTBYCT HEKHUM CJIOM CMEIIMBaHUS.

KoHnTpo/ibHbIE BONIPOCHI
l. Yto npou30oHIeT ¢ HCTUHHBIM 00BbEMOM YTapHOIO Ta3a MpH YBEIMUYECHUH
TEMIIEpaTypbl B IOMELICHUN?
2. Kakas Habmro1aercst 3aBUCUMOCTh ¢ 00bEMOM MOMELIEHUS IIPU YBEIUYEHUN
ero iomaan?

3. Kakune nyT npoueccsl Ipu CropaHuy TOIUIABA?

11



IMPAKTUYECKAS PABOTA Ne 2

Ha3zBanue paGorbl: PacyeTr xapakTepuCTHUK COPOCOB CTOYHBIX BOJ MPEANPHUSITHI B

BOJOCMBI

Heab: GopMupoBaHre yMEHUN BBIMOIHATH pacyeT MpeesibHO-I0MyCTUMOTO
cOpoca CTOYHBIX BOJI B BOJIOEMBI.

3HAHMsI (aKTyaJIn3aIus):

- 0 B3aMMOCBSI3U JKOJIOTHYECKHUX MPOOJIEM C TEXHUUECKUMHU, OPraHU3AIMOHHBIMU U
IKOHOMHYECKUMU TTPoOIeMaMu KOHKPETHOTO ITPOU3BOJICTBA;

- OCHOBHBIE HCTOYHHMKH 3arpsi3HEHUS OKPYXKAIOLIEW Cpeapl B pe3yJibTaTe

MMPOU3BOJCTBEHHON U XO35MCTBEHHOMN JAEATEIbHOCTH;

YMEHUA:

- cobmogarh B MPO(ECCHOHANBHON NEATEIbHOCTH PETrJIAMEHThl SKOJOTMYECKON

0Ce30IacCHOCTH;

- OMPEEIATh KOJTUYECTBO 3arPS3HSIONINX BEIIECTB, KOTOPOE MOXKET ObITH COPOIIEHO

NpEeANpUATHEM B BOAOEM, 4TOObI He mpeBbimarh HopMatusbl -IIJIK (mpenensHO

JOIyCTUMAasi KOHIIEHTpaIus);

- BBITMIOJIHATh PacyeT MpeIeIbHO-A0MYyCTUMOTO COpOCa CTOYHBIX BOJI B BOJIOEMBI.
Teopernyeckuii MmaTepuas:

TexHonMOrMYeCKUH WHUKJI OJHOTO W3 TMPEeanpusTHid TpeOdyeT moTpediIeHus
3HAUYUTCIBbHBIX KOJIUYECTB BOIBI. HUcTounukom sBIIsieTCs PacCIoJIOKCHHAaA HCAAICKO OT
npeanpusaTus  peka. Ilpoins TEXHOJOTMYECKMM LMKJ, BOJA IOYTH ITOJHOCTHEO
BO3BpAIIIAETCs B PEKY B BUJIE CTOUYHBIX BOJI TPOMBIIIJICHHOTO PEANpHTUs. B 3aBrcuMocTH
OoT HpO(bI/IJ'IH npeaAnpusaTrA CTOYHBIC BOAbI MOTYT COACPKATh CaMbIC PA3JIMYHBIC BPCIHBIC 110
CaAHUTAPHO-TOKCHUKOJIIOTHYCCKOMY IMMPHU3HAKY XUMHUUYCCKNEC KOMITOHCHTEI. Nx KOHICHTpaNus,
KaK MpaBWJIO, BO MHOTO Pa3 IMPEBBIIACT KOHIEHTPAIMIO dTHX KOMIIOHEHTOB B peke. Ha
HEKOTOPOM PAacCTOSIHUU OT MecTa cOpoca CTOYHBIX BOJ BOAA PEKU Oepercst M HYKA
MECTHOTO  BOJIONOJIB30BAHUSI CaAMOTO Pa3HOrO Xapakrepa (Hampumep, OBITOBOTO,
CEeNTbCKOXO3HMCTBEHHOr0). B 3amaye HE0OXOAWMO BBIYUCIUTH KOHIICHTPAILMIO Hanboiee
BPEIHOTO KOMIIOHEHTa IOCJe pa30aBlICHHs] BOJOW PEKH CTOYHOW BOJBI MPEINPHUSTHS B

MeCT€ BOJIOTIOJIb30BAHUS U TPOCIEIUTh MU3MEHEHHE STON KOHIEHTpaluu 1o ¢apBarepy
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peku. A Takxke omnpeaenuth npenenpbHo aomyctuMbiii ctok (IIJC) mo 3amanHOMY

KOMIIOHEHTY B CTOKE.
XapakTepuCTHUKAa PEKU: CKOPOCTh TeueHus - V, cpeaHss riayOuHa Ha ydvactke -H,
paccTosiHue 10 MecTa BOJOMNOJIb30BaHus - L, pacxoa BoAbl BOJOTOKA B MECTe BOJi03a00pa -
Q, mar, ¢ KOTOpPhIM HEOOXOAWMO NPOCIEAUTH HU3MEHEHHE KOHIIEHTPAIMd TOKCHYHOTO
KOMITOHEHTa 10 dapBarepy peku - LS. XapakrtepucTuka cToKa: BpEIHBIM KOMIIOHEHT,
pacxos BOABI TpeanpusTHeM (00bEM CTOYHOW BOJBI) -, KOHICHTpPAIUS BPEIHOTO
KoMIoHeHTa - C, mpeaensHo gonyctuMas konueHTpauus -111K.

3apanue. BeIOTHUTE pacyeT NpeaesbHO-I0MyCTUMOTO cOpoca CTOUYHBIX
BOJI B BOJOEM.

Xoa paéoTbI:

1. BeiOpaTh naHHbIe 14 pacyeTa, COrIaCHO BapHaAHTY

TabOmuma 2

JlaHHBIE U151 pacyera 1o BapuaHTaM

[Tapamerp NoNe
1 2 3 4 5 6 7 8 9 0

Bpennsiii |[Kepo- | Cu | Cr |®Pe- Pb | Zn | C1 |[NaOH| Hg | H,PO;
KOMIIO-  |CHH HOJI
HEHT
NAKmr/a| 0,7 10,020,001 ] 0,35 {0,001 [0,02] 1 0,5 10,01 1

Q,M/c 20 30 | 40 50 60 | 70 | 80 10 50 30

q, M/c 1 Jos]o7] 12 ] 1 Josg8] 1 o4 1] 08
V, M/c 12 | ,1]10] 09 [08]07]06] 15| 1| 07
H, M 05 (07009 1,1 [13]15] 2 o5 ] 2 15
L, M 500 [1000]1500] 2000 [1000]3000]1500] 500 [1000] 1500
LS, M LS=L/5

C, mr/n 1,5 10,1 ]006] 2,0 | 0,04 0,18/ 55| 1,5 [0,06] 6,0
s Bcex e=1; Lo/L,,=1

BapuaH-

TOB

2. Paccunrate ko3 duimeHT TypoyiaenTHou nuddysuu, D
3. Paccuutath  KO3()(PUIMEHTHI, YUYUTHIBAIOIIME TUAPOJOTUYECKUE (HAKTOPHI
CMeIMBaHus, 0. U 3

4. Paccuntath KO3 PUITUEHT pa30aBICHHs] CTOYHBIX BOJ B BojioeMe, X

5. PaccunTaTh KpaTHOCTh pa3daBieHus cToka Bojou, K
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6. Paccuntath MakcuManbHYIO (MpPEAEIbHYIO0) KOHIIEHTPAIMIO MO CaHUTAPHO-
TOKCHUJIOTUYECKOMY IIOKA3aTeJII0 BPEJHOCTH MW pEaJlbHYH KOHIICHTPALUSIO
BpPEAHOT0 KOMIIOHEHTA B BOJIOEME B MecTe Oymxkainero Boao3adopa, Cermper ¥ Cy
7. PaccunTaTh npenenbHo- 1onycTuMblid cTok, ITC

8. Iloctpouth rpaduk (YHKIUM pacrpenesieHus KOHLEHTpAalUuu BPEIHOIO
KOMITOHEHTa B 3aBUCHUMOCTH OT paccTOsiHUS 710 MecTa copoca CB 1o pyciy peku ¢

marom LS, F=C(L).

IIpumep
Mmuorue (akTOphl: COCTOSIHHE PEKH, OEperoB W CTOYHBIX BOJ| BIHSIOT Ha OBICTPOTY
nepeMenieHrs BOAHBIX MAacC U OMPEENSIOT PAaCCTOSHUE OT MECTa BBIMyCKa CTOYHBIX BOJ
(CB) 5o nmyHKTa MOJIHOTO CMEIIMBaHUs. BBIMYCK B BOJOEMBbI CTOYHBIX BOJ JOJKEH, Kak
MPaBUJIO, OCYIIECTBIATHCS TaKUM oOOpa3oM, 4YTOObl Obla oOecreueHa BO3MOXKHOCTh
MOJTHOTO CMEIIMBAaHMS CTOYHBIX BOJI C BOJOW BOJOEMa B MECTE UX CITycKa (CreruaabHbIe
BBIMIYCKH, PEKUMBI, KOHCTpYKInH). OAHAKO NPUXOJUTCA CUUTATHCA C TeM (DaKTOM, YTO
Ha HEKOTOPOM paccTossHMM Huxe crnycka CB cmemmuBanue OyJeT HemnojaHbM. B

CBSI3M C O3TUM pEaJIbHYK KpaTHOCTh pa30aBieHHMs B OOLIEM cllydae CIeayeT

onpenensaTs no Gpopmyre:

rae ¥ - koahUIKMeHT, cTerneHb pa30aBieHus: CTOYHBIX BOJI B BOJOEME.

YcnoBus CIycka CTOYHBIX BOJI B BOJIOEM IPHUHATO OLICHHUBATH C YYETOM HX
BIUSHUSA Yy ONmKalmiero mMyHKTa BOJOIOJB30BAHUS, TJ/I€ CIEIYET OMPENesITh

KpaTHOCTh pa3OamieHus. Pacuer BeaeTcs o opmynam:

Y = _ 1B .
1+(0/q) B
B=EXP (-a-(L)"),

rze o - KodhGUIMEHT, YYUTHIBAIONIUN THAPOIOTHYECKre PaKkTOpbl cMemrBanus; L -
paccTosiHue 10 MecTa Bojo3abopa.

a=g(La/Ly) (D/q",
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rne € - Ko3(QpQGUIUEHT, 3aBUCSIIMNA OT MECTa CTOKa BOJABI B PEKY: MpPH BBIMYCKE Y
Oepera € =1, mpu BBIITyCKE B CTEPXKEHb PEKU (MECTO HAMOOJBIIUX CKOPOCTEH) €
=1,5; Ly/L,p - K03 DUIMEHT U3BWIMCTOCTH PEKU, PABHBI OTHOLUIEHUIO PAaCCTOSHUS
no dapBaTepy MOJHOW UMHBI pycia oT Beimycka CB mo mecra Ommkaiiiero
BOJ03a00pa K pPAacCCTOSHHMIO MEXIYy ASTUMHU JIByMs NyHKTaMu Mo mnpsmou; D -

ko3 pureHT TypOyneHTHoU 1udPys3umu,

D=V-H- g,
2'm-c
rae V - cpenHsis CKopocTh TeueHus1, M/c; H - cpennsisa rmyouHa, M; g -

YCKOPEHUE CBOOOIHOIO MajgeHus, M/c*; m - koddpuimenT ByccuHcKkoro, paBHblii 24;
¢ -koaddurment Ille3n, KoTophIi BEIOMparOT 1Mo TabiauiaM. OIHaKO B JaHHOM 3a/1ade
MPEANoaraeTcs, 4YTO HCCICAyEeMbIE PEKH SBISIOTCS PAaBHUHHBIMU, ITOATOMY

CIPABELJIMBO MPUOJIMKEHUE

200

PeanbHass KOHLEHTpalMsT BPEOHOIO KOMIIOHEHTa B BOJOEME B MECTE

Onvkaiiero Bogo3adbopa BeIUUCISETCS 10 popMyIie:
Cs=C/K, mr/n

Orta BenMuuMHa He nAobkHa mnpesblmath [IJIK (mpenenbHO pomyctumas
KOHIICHTpAIus).

Heobxoaumo Takxke ompeennTh, KaKoe KOJIMUECTBO 3arps3HSIONINX BEIIECTB
MOXET ObITh COPOIICHO MPEANPUITHEM, YTOOBI HE MPEBBIIIATH HOPMATUBBI. PacyeTsl
MPOBOJATCS TOJBKO JIJII KOHCEPBATUBHBIX BEUIECTB, KOHIIEHTPALMS KOTOPBIX B BOJE
U3MEHSETCS TOJBKO TMyTeM pa30aBieHUs, MO CAHUTAPHO- TOKCHJIOTHYECKOMY
nokasaresnto BpeHocTH. Pacuer Benercs no ¢popmyse:

Cermper. . K ¢ ITIK, mr/m
1€ Cernpen - MaKCUMallbHasi (TpeieibHasi) KOHLIGHTpAIUsl, KOTOpask MOXKET OBbITh
nonyuieHa B CB unu ToT ypoBeHb ouncTku CB, mpu KOTOpOM MOcCIie uX CMEIINBAHUS
C BOJIOM y mepBOro (pacyeTHOro) MyHKTa BOJOMOJIb30BAHUS CTEIICHb 3arps3HEHUS HE

npesbimaet [1/IK.
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[IpenenbHO AOMYCTUMBIN CTOK PACCUUTHIBAETCS 1O (HOPMYJIE:

ITJC = Cernpen ® q/ C, Mr/c

KoHnTposabHbIie Bonmpockl
1. OT xakux mokazaresnei 3aBUCUT KO3PPUIEHT TypOyneHTHON auddy3uun D?

2. Kax onpenemnsror ITJIC B cToke?

3. Ilo KaKOMY ITOKAa3aTC/II0 BEACTCA paCUdCT KOJIMYCCTBA 3aTrPA3HAIONINX BCIICCTB,

COpOILIEHHBIX MPEANPUATHEM B BOAOEM?

IHPAKTHUYECKAS PABOTA Ne 3

Hassanue padorbi: OueHka >3(QQEKTUBHOCTH YJIABIMBAHUS IPOMBIIIJIEHHBIX
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BBIOPOCOB.

Heab: @opMHUpOBaHME YMEHHI BBINOJHATH OLIEHKY 3()P(PEKTUBHOCTH BBIOPAHHOIO
TUIA LIUKJIOHA
3HAHMS (aKTyaJIu3aIus):

- 0 B3aUMOCBSI3U SKOJIOTMUECKUX MPOOJIEM C TEXHUYECKHMMH, OpraHU3allMOHHBIMU
¥ SKOHOMHUYECKUMHU MPOOIeMaMHi KOHKPETHOTO MMPOU3BOJICTBA;

- OCHOBHBIE HMCTOYHUKH 3arpsi3HEHHsS] OKpy)Karoulell cpeiapl B pe3ylibTare
POU3BOJICTBEHHOM JEATEIBHOCTH;

- 2(]QQeKTuBHbIE METOABl OUYMCTKU BO3IyXa OT TBEPIbIX B3BELIEHHBIX YACTHUI[ Ha
IPOMBILUICHHBIX MPEAIPUATHSAX;

YMEHUS:

aHaJIU3UpPOBATh U MPOrHO3UPOBAThH JKOJIOTUYECKHUE MOCJIEICTBUS
Pa3JIMUHBIX BUJOB JIEATEIBHOCTU;;
- BBIOMpaTh TpeOyeMblid TUII IMKIJIOHA, COIJIACHO TPEOYEMBIM YCIOBUSIM.

Teopernuecknit MaTepuas:

JIIst OYMCTKM BO3QyXa OT TBEPABIX B3BEUICHHBIX YACTHUIl HA IMPOMBIIIJICHHBIX
OPEINPUITUAX HIMPOKO HCIONB3YIOTCS IUKIOHBL. L{ukioH mnpencraBiser coboit
HWIMHAPUYECKUN pe3epByap ¢ KOHYCOM BHU3Y. HeouuleHHbI BO3MyX IMOCTYNAeT
BHYTPb LWJIHHJpPA B €r0 BEPXHEM 4YacTH, IZI€ BO3AYIIHBIM NOTOK 3aKpy4YHBAETCA
BOKpYT UeHTpanbHOW TpyObl. Ilom nedicTBMEM LEHTPOOEKHON CHIIBI TBEpAbIC
MBUIEBbIE YACTULBI YAAPSIOTCS O CTEHKH, W, TEpsAs CBOK HHEPIHI0, IMANAIOT B
HUKHIOIO TOJIOBHHY KOHYCOOOpa3HOM 4YacTM LMKJIOHA, TJ€ pacrojiaraercs
NbUIeCOOPHUK. XOTSI BO3YIIHBIN (Ta30BbIil) MOTOK U TEPSIET CBOIO MOIIHOCTb, €0
JABJICHUE OCTAETCS MOCTOSHHBIM 34 CUET CYKEHUS IMOIMEPEYHOTO CEYEHUs B HUKHEM
yacth nukioHa. OUHWIIEHHBIH BO3AYX M0 UEHTPalIbHOW TpyOe ynamsercs B
atMocepy WM IMOCTyHmaeT B JpYyroe YCTpPOICTBO, MpeaHa3HaueHHoe Hjs Oojee
TOHKON OYMCTKH.

3aganue. BeimonHuTh pacuer 3GEeKTUBHOCTH ITUKIIOHA.

Xoa padoThI:
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1. BoiOpath maHHbIC IS pacyeTa, COTJIaCHO BapUaHTy

Tabmuma 3
JlaHHBIC JUTS pacyeTa Mo BapuaHTaM

0 HanmenoBanue Q P M d,, lgd | Cux | p n
Bap. o0opy1oBaHuUs
1 O6sxurosas ne4pb 20 1,29 (17,3 (23 |0,501 {30 |20000,85
2 26 |1.29 |17,3 |20 (0,602 (10 {2000 (0,80
3 10 (1,29 (17,3 |14 0,535 (25 {2000 (0,80
4 16 [1,29 |17,3 |9 0.497 |20 ]200010.80
5 [MMaxTHag meapuuma (0.1 1,29 [17,3 |56 10,97 (100 |2240(0,80
6 |KpekuHr yctaHoBka |2 1,29 {17,3 |16 10,250 {10 {2600 (0,85
7 10 (1,29 |17,3 |14 0,250 (20 {2600 (0,85
8 10 |1,29 |17,3 |7 0,301 |15 |260010,85
9 |VruecymuibHbIN 5 1,29 (17,3 |15 (0,334 (50 |1350(0.80

Oapaban
10 |IllapoBas meapHHUIIA 1 (1,29 |17,3 |6 0.468 (20 29000,80
11 |Bpamaromascs 10 |1,29 |17,3 |7 0,345 |40 200010.80
12 |MCMCHTHAA l1edh 10 (1,29 [17,3 [18 0,652 [20 [2000/0,85
13 |DnekTponusep 5 1.29 {17,3 |10 10,352 |1 2700 (0,85
AJIFOMUHUS
14 |Bpawmarormasics neusb |2 1,29 (17,3 |13 {0.215 ({100 |2900 (0,85
15 | obxura 3 (1290173 18 0,506 |40 [2650/0.80
16 |PacmbutnrenbHast 10 |1,29 |17,3 |8 0,210 |4 1800 (0.80
CYIIIMJIKA
17 |bapabannas cymmika (10 (1,29 (17,3 |15 ]0,360 [10 {1800(0,80
18 12 (1,29 |17.3 |11 |0.360 (20 [1800 (0,80
19 8 1,29 (17,3 |20 {0,352 (10 |27000,85
20 |LlemeHTHas MebHULA |5 1,29 (17,3 |12 {0,468 [60 2900 (0,85
21 |Haxmauneiii ctavok (0,5 |(1.29 (17,3 |38 [0.214 [10 |25000.85
22 |lHapoBas menmbHuIA |3 1,29 17,3 |9 0,385 {10 |290010,80
23 2 1,29 17,3 |6 0,268 |10 |290010.80
24 |JmekTponusep 8 1,29 (17,3 {10 |0.468 |2 2700(0.85
AJTIOMHHHUS

25 |Haxpausbli craok (0.6 (1,29 {17,3 [30 [0.312 |15 [2500[0,85

2. BeiOparts HUKIIOH, 171 KOTOporo crpaeaauso dy > 2d7 s,
(ITpunosxxenne Nel)

3. OnpenenuTh ONTUMAIBHYK CKOPOCTh JBHKEHUS T'a3a Mo,

4. Paccunrtath nuametp mukiaoHa D, M, OKpyriauB A0 OJMKAWIIETO THUIIOBOTO

3HA4YCHHMAI.

5. HaiiTu neiicCTBUTENBHYIO CKOPOCTh JBUKEHUS ra3a B LIUKIIOHE, ®, M/C
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6. Ompenenuts KOIQPUIMEHT TUIPABINYECKOTO COMPOTHBICHHUS TOYHOTO
LMKJIOHA,

7.0npenenuTh 3HaYCHUE TUAPABINYECKOr0 CONPOTUBIICHUS LHKIIoHA AP, [1a

8. Onpenenuth 3PHEKTUBHOCTh OYUCTKU Ta30B B IIUKIIOHE 1)

9. OnpenenuTh KOHIEHTPALMIO MBI Ha BHIXOJE U3 HUKIOHA Cypx T/M’

Hpumep
IIpennonokum, 4To I pacdyera LUKIOHA UMEHOTCA CIEAYIOIIUE HUCXOAHBIC

JTaHHEIE:

" 00beM ounmmaemoro rasa Q=1,5m */c
" IUIOTHOCTD ra3a Ipu paboyrx ycIoBHsax p=1,7kr/m’
" IUIOTHOCTH YaCTHI MbLTA Ps=2000Kr/M’
" nucnepcHbli coctaB nblu dy 20MkM 1 1g6=0,8
" BxoaHas KoHueHTpanus mbiid Cy=10r/m>
" BA3KOCTh IIpy paboueii t° p=17,5-10° ITa-c.
Tpebyercs paccunuTaTh LUKIIOH JUIS 33JaHHOTO MUCTOYHMKA BBIJICJICHHUS MIBLIH C

s dexTuBHOCTHIO ountenus n=0,8.

Pacuer nukioHa npoBOAMUTCS B CIEIYIOLIEM MOPSJIKE.
1. Beioupaem nuxion (Ilpunoxxenune Nel), mist KOTOPOro auaMeTp YacTUIl MbUIA
opueHTupoBouHo dv > 2d'so (MkM). dum-MeIMaHHBIA pasMep 4YacTHIl, KOTOPbIH
MPE/ICTABIIAECT TAKOW pa3mep, MPU KOTOPOM KOJUYECTBO HACTHUIl KpyrnHee dv, paBHO
KOJIMYECTBY YacCTHI] MeJbue du.
2.1lo BbIOpaHHOMY THUITy LIMKJIOHA, OMpPEJEIsieM ONTUMAIbHYIO CKOPOCTh JIBUXKEHUS
ra3a @, B CEYEHUM ULMKIOHA JuaMeTpoM D ¢ yd4eToM [JaHHBIX TaOIHIIbI
(ITpunoxxenne Nel).

HH-24 => ®.. =4,5M/c.
3. PaccunreiBaeM guaMmerp mukiiona D, M, o gopmyne D= (4 Q/( @on))"?

[TonyyenHoe 3Hauenwe D okpyrisieM g0 OMDKaWIIEro TUIIOBOTO 3HAYEHUS

BHYTPCHHEIO AWaMETpa HHUKIIOHA. Ecmu pvaeTHBIﬁ ANaMETPp HOHUKJIIOHA ITPCBBINIACT
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C¢Ir0 MaKCUMAJIbHO AOIIYCTUMOC 3HAUCHHUC, TO HCO6XOI[I/IMO IIPUMCHATD ABa UJIN Ooiee

MapauiCJIbHO YCTAHOBJICHHBIX UKJIOHA.
D =(4 1,5/(3,14-4,5))"> = 0,655m = 655Mm.

TunoBoe 3HaueHue BHyTpeHHUX auamerpoB D, mm: 200, 300, 400, 500, 700,
800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.
bnuxkaiiiliee THIIOBOE 3HaYE€HUE BHYTPEHHEr0 quaMeTpa nukiaoHa D=700 mm.
[lo guaMeTpy NIMKIOHAa HAaXOIUM JEUCTBUTEIBHYIO CKOPOCTh JBHXKEHUSI Ta3a B
LUKJIOHE 10 (popmyiie

o=4"0/(nnD?),

II€ N - YUCJIO UMKJIOHOB. JleHcTBUTENIbHAS CKOPOCTh B IHMKJIOHE HE JOJDKHA
OTKJIOHSTHCA OT ONTUMaJIbHOU Oosiee ueM Ha 15%.

®=4 -1,5/(3,14:1-0,7%) = 3.9v/c.

4. OmnpenensgeM Ko3()(PUUMEHT THIPABIUYECKOTO COIMNPOTUBIEHUS TOYHOTO
LUKJIOHA

C:kf k,- Csoo N
rie ki - mnonpaBouyHbBIM KO3(p(UUMEHT, YUYUTHIBAIOIIMA JHAaMETp LHMKIOHA

(ITpunoxenne Ne2), k, - monpaBouHblif KO3()HUIUEHT, YIUTHIBAIOLINI 3aTIBITICHHOCTh
raza (Ilpunoxenne No3); (so- KOIPPHUIUEHT TUAPABINYECKOTO COMPOTUBICHUS
nukiioHa auametrpom 500 mm (Ilpunoxenue Nel)
£=1,0- 0,95 75=71,25.
5. OmnpenensgeM 3HAa4eHHE TUIAPABIMYECKOTO CONPOTUBIEHUS LHUKIOHA IO
dbopmye
AP =Py -Pux=(" p '@°/2,
rIe p - IUIOTHOCTh ra3a B PAacueTHOM CEUYCHHH afapara; ® - CKOPOCTh raza B
pacueTHOM CEYCHHH arapara.
AP =71,25"1,7-3,9%/2=921,15 Ila.
6. OmpenensieM 3QPEeKTUBHOCTh OUUCTKH Ta30B B IIUKJIOHE O (opMyIie
n=0,5[1+D(X)],
rne X=Ig(du/dso) ____1
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(1g* 8.+ 1g*9)

o(x) = 0,3762°X + 0,5 (0 < X < 0,6)

l- 1
58X +0,5 (X > 0,6)

3uauenus 1g8, u d’sy, npusenennsie B Tabnuue ([Ipunoxenue Ne 1), onpeneneHsl
M0 yCJIOBUSIM paOOThl TUMIOBOTO IUKJIOHA, JUIsl KOTOPOTO CIIPABEIJIMBBI CIICIYIOIINE
sgavenus: Dr=0,6M; p=1930kr/M’; 1,=22,2 - 10°I1a'c; ®.=3,5m/c.

B ciiyyae oTkioHeHu ycia0BUui pabOTHI IIUKJIOHA OT THUIIOBBIX
do=d"s (D/D1) " (pa/ pa) * (/) " (@ /)

[Tonyuennoe 3HaueHue dso 10HKHO ObITH MeHbIE dy (3amanHoro). Eciu 3To He

BBITIOJIHAETCS, HEOOXOAMMO BEIOPATH IPYroi HUKIOH ¢ MEHbIIMM 3HaueHneM d's

X=1g(20/ 7,587) 1 =0491, BX)0,685,
(0,3082+ 0,8?)
n = 0,5[1+0,685] = 0,842.

Ecnu pacyeTHOE 3HaUCHHUE 1) OKAXKETCSI MEHBIIIEC 3HAYCHHS, TPEOYEeMOro 1Mo
YCJIOBHSIM JIOITyCTHMOTO BBIOpOCA MBUTH B aTMOc(epy, To He0OX0IUMO BBIOpATh
JIPYTO¥ THUII IUKJIOHA ¢ OOIBIIUM 3HaAUeHUEM KO3 duUleHTa THAPABINYECKOTO

COIIPOTHUBIICHUS. KOHHeHTpaHI/IH IIbJIM HAa BBIXOJC M3 MUKJIOHA OIIPECACIIACTCA 110

bopmyie Cox =Cox(1 —n)=10+0,16=1,6 r/nr’.

KoHnTposibHbIE BONIPOCHI
1. Kakoit mapameTp xapaktepusyet 3QpPeKTuBHYIO pabOTy IUKIOHA ?
2. Kax onpesiesisiroT KOHIISHTPAIMIO IMTHUTA HA BBIXOJIE W3 IIMKIIOHA ?

3. Kak onpenensiercs 3¢ (peKTUBHOCTh BEIOPAHHOTO LIUKJIOHA?

IMMPAKTUYECKAS PABOTA Ne 4

HazBanue padorbi: CocraBieHue Kiaccu(UKAIUMN 3arpsA3HEHUN OKpyKarouen

Cpenpbl.
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Heanb: ®opMupoBaHUE YMEHHUMN ONPEAENATh OMACHBIE 3arPA3HUTENH, OCTYAOIIIE
B OKPY’KAIOLIYIO CPEAY U UX BIMSHUSA HA OPTaHU3M 4YEJIOBEKA.

3HAHUA (AKTyaJu3aLus):
- OCHOBHBIE WCTOYHUKHM 3arpsi3HEHUs OKpYXXarollled Cpeapl B  pe3yJibTaTe
MPOU3BOJACTBEHHOMN U XO3SAWCTBEHHOU JAEATEIBHOCTH;
- HauOoJiee OMacCHbIEC 3arpsS3HUTENHU, MOCTYMAIOUIME B OKPYXKAIOIIYIO CpEely U MX
BIIMSHUS HA OPTaHU3M YEJIOBEKA;

YMEHUSA:
- KIaccu(PUITMPOBATH 3arpsI3HEHUST OKPYIKAIOIIEH CPEIbI;
- coOmroaaTh B Mpo(ecCuOHAIBHOM IeATeTbHOCTH PErIaMEHThI HKOJIOTHYECKOM
0€30MacHOCTH.

Teopernuecknit MaTepuas:

Cy1ecTBYIOT HEOOXOJMMBIC ISl JKU3HU DJIEMEHTHI - ATO KaJblIMM M MarHuu.
Ecth BemiecTBa, moJie3HbIE B MajbIX J103aX, HO BpeaHble B Oonbimiux. K HuM
OTHOCHUTCSI Mellb. M, HaKOHell, LeNblid psii JIEMEHTOB HE UMEET HUKAKOW LEHHOCTHU
JUIS OpraHu3Ma U SIBJISIETCS  SJIOBUTHIM B JIFOOBIX KoyimuecTBax. K mocienneit rpyime
OTHOCSITCSl CBHHEN, KaJMHI, PTyTh U ATIOMHHUN. JTU METAJUIBI MOTYT CEPhE3HO
HapylaTh COCTOSIHME 3JI0pOBbsl 4YenoBeka. I[loatomy criemyer OOpoThes ¢

MMOCTYIINICHUCM B OPraHU3M TOKCHUYHBIX MCTAJIJIOB.

I/ICTO‘-IHI/IKI/I, BCI)CI)CKTLI, 34U THBIC CPCACTBA OT CBUHIIA ITPCICTABJICHBI B

tabnuue 4

Ta6numa 4 - CBuHell: UICTOYHUKH, 3G (PEKTHI, 3alIUTHBIE CPEJICTBA

NCTOYHUKU

- BBIOPOCHI ABUALIMOHHBIX JBUTATENICH - HHCEKTHIIU/IEI

- MacCJIIHBIC KpaCKHW Ha CBHHHOBOﬁ - TPY6BI U3 CBHHIIA UJIM CO CBHHIIOBBIM
OCHOBC ITOKPBITUCM

- aBTOMOOWJIbHBIE aKKYMYJISITOPBI - IPOLIECC MMOJYYEHHUsI CBUHIA U3 PYIbI
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- y10OpeHust U3 KOCTHOM MyKH - aBTOMOOUJILHOE TOILJIMBO c
NOBBIILIEHHBIM  COJIEp)KaHUEM  CBUHIIA
(BBIXJIOITHBIE T'a3bl)

- KepaMHueCKHe NOKpbITUs Ha dhapdope | - mpurnoun

- AbIM CUT'apCT

- OBOIIM, BBIpAIllEHHbIE BOJIM3U aBTO-
MarucCTpaIn

- MbUIb W YaCTHULIBI
CBUHIIOBOM OCHOBE

OT KpaCOK Ha

I[TOTEHIWAJIBHBIE DOPEKTDHI

- crlacThyeckue 00N B O0JIACTH KUBOTA | -  HApPYyIIEHHWE pocTa U Pa3BUTHUA
HOBOPOKJICHHBIX

- aHEeMUs - BIUSIHUE HA CUHTE3 BUuTamMuHa D

- apTPUT - IOPAKEHHE MTOYEK

- IOBBIIICHHAs] BO30YJIMMOCTh - IOPAKEHHE NEYEHU

- IepeHanpsHKEHUEe - ICUXUYECKHUE 3a00JIeBaHUS

- BJIUSTHUE HA CUHTE3 reMOIJI00MHa

- HOTCPSA alllICTUTA

- HapylIeHHUEe IETOPOJAHON (DYHKIMH Y
YKCHILWH

- HEBPOJIOTMYECKUE HAPYIICHUS
- 00mas cimadocTh

- MapaAJI4u - oca0JeHue UMMYHUTETA
SAIIWUTHBIE CPEJICTBA
- BATAMUHBI Ipynnsl B - ButamMuH C - BUTaMuH D
- KaJIbIIUH - Maruuu - IUHK
- ICKTHHOBBIE COCTUHCHMUS - aJIbTUHAT HATPHS - pa3IUYHBIE COpTa
KalyCThbI

Hcrounnku, 3 GeKTsl, 3aIUTHBIE CPEACTBA OT PTYTH MPEACTABICHBI B TAOIHIIE

5.

Tabnuua 5 - PTyTh: UCTOUHUKH, 3 (PEKTHI, 3aIUTHBIE CPEJICTBA
NCTOYHUKHU

- XUMHUYECKHE y100peHust - Masu

- 3arpsiI3HEHHBIEC BUJIBI KPYITHBIX PHIO

- HEKOTOpbIE KOCMETUYECKHE CPEICTBA
(0c0OEHHO KpeMBbl JJIsI CMSITYEHUST KOXKH )

- IIOMOBI U3 aMaJIbraMbl

- ICCTUI MBI

- B3pBIBUATHIC BEMIECTBA - IeKapCTBa
- GyHrUIIMABI - GOTOIICHKHU
- IPOMBIIIIJICHHBIE OTXOIbI - MJIACTMACCHI

- BOJIOAMYJIbCUOHHBIE KPACKHU

I[TOTEHIOMAJIBHBIE DOPEKTHI

PaznoobOpa3Hbie AJUIEPTUYECKUE | - TIOPAXKEHUE MOUYEK
peakIuu
- apTPHT - IOTepsi Beca

- BPOXKJICHHBIC JIe(DEKThI

- HCBPOJIOTHMYCCKHUC HAPYIICHUA,
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MIPUBO/ISIINE K SMWICTICUU, UHCYJIBTY U
OOIIMPHOMY CKJIEPO3Y

- HAPYIIEHUS MO3TOBOM JIESITEIbHOCTH

- ocnabJeHue UMMYHHOM CHCTEMBI

HapylLICHUE CTPYKTYpPBbI
COCIMHUTEIBPHOU TKaHW JIOKTEBOIO U
KOJICHHOTO CYCTAaBOB

- BpeJIHOE BO3/ICHCTBUE HA PA3BUTHE
miojia

- YXyAUIEHHE 3pEHHs, KaTapakTa, | -yMEHbIICHHE KOJINYECTBA JEUKOLNUTOB
CJIEernoTa
- IEIPECCUBHBIE COCTOSHUS

SAIIMTHBIE CPEJICTBA

- IIMIIICBBIC BOJIOKHA

- XOpouiee NUTaHUue

- pa3JIMyYHbIE COPTa KAIlyCThI

- CCJICH

I/ICTOIIHI/IKI/I, 3(1)(1)CKTBI, 3aIIUTHBIC CPCACTBA OT KaAMUA IPEACTABJICHLI B

tabune 6

Ta6muma 6 - Kagmuii: ucrouauku, 3G eKTsl, 3alUTHRIE CPEICTBA

NCTOYHUKHU
- IIM cUTrap - IPOMBIIIICHHOE 3arpsI3HEHUE
BO3/yXa
- IIM CUTapeT - METAJUTYPIUs

- ynoOpeHusl

- JIBIM U3 TICYHBIX TPYO

- TUIOJIOPOAHBIN CIION MTOYBBI

- 00paboTaHHbIE 3€pHA 3JIaKOB

ITIOTEHIHHWAJIBHBIE OOPEKTDI

- IIOAAaBJICHHUC aHTHUTCJI

- HapylIieHue MeTaboan3ma
KaJbLUsA

- MICOYIICHNUC KOKHU

- IHOPAKCHHUC ITOYCK

- cepJieuHble 3a00J1€BaHMs

- BIITaACHUEC BOJIOC

- THIICPTOHUA

- HOTCPs IMHKA OPraHu3MOM

3AIUTHBIE CPEJICTBA

- Butamud C u APYIUC aHTHOKCHUAAHTHI

- IMIICBBIC BOJIOKHA

- KaJIBIIUH

- pa3JIMYHBIC COPTA KaITyCThI

- CCJICH

- IUHK

I/ICTO‘IHI/IKI/I, 3(1)(1)CKTBI, 3allIUTHBIC CPCACTBA OT aJIIOMHUHUS IIPCACTABIICHBI B

tabmuiie 7

Tabmuua 7 - ANIOMUHUN: HCTOYHHUKH, 3P (QEKTHI, 3aLUTHBIE CPEACTBA

NCTOYHUKU

- 0AHKHU U3 AJTFOMHUHUS

-KyXOHHas 1ocyjia

- I€30JJOPAHTHI

- a;moMuHHueBas (ombra
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- AHTHOKUCIIUTCIIb - IMTBECBAasA BOJAA

- IPECCOBOYHBIE MTOPOILKH C - COJIOHMHA
AIIOMOCYJIb(ATOM HATPUS - IPOTUBHU U CKOBOPOJKHU

- IOCTOSIHHOE YIOTPEOJICHHE CTOJIOBOM COJIM | - CTAOMIM3UPOBAHHBIN aCTUPHUH
- HEKOTOpbIE COPTa ChIpa

[TOTEHIMAJIBHBIE DOPEKTHI

- aHEeMUs - HapyleHue QPyHKInit
IIIATOBUIHOMN KEJIE3bI

- Oone3Hp Amnireiimepa - I3MCHEHHUS B KJIETKaX MO3Ta U

- KOJIUT HEPBHOM CUCTEMBI

- arpe€CCUBHOCTH MOAPOCTKOB - MIOBBINIICHHAS BO30OYIUMOCTD Y
neren

- yrHeTeHHEe (PyHKIIMH TapaiiuTOBUIHOMN - THAJIN3HOE cl1aboyMue

JKEJIC3bI - TOJIOBHBIE 00N

- HEBPOJIOTUYECKUE U3MEHEHUS - HU3KHI YPOBEHb KaJIbIIUs

3aganme. KnaccupuuupoBath 3arpsi3HEHUsT OKPY KaIOIEN Cpeibl.
Xox padoThI:

1. 3anonHuTe TAOIUILY

Tabmuma 8
OcHOBHBIE HICTOYHUKHU 3arpsI3HEHUS] IPUPOJTHON CPeIbl
Ne ni/m Otpacab OCHOBHBIE 3arpsS3HUTENN
ounochepsl
1. | Ouepreruka (1o 57%)
Mertamutyprus
3. Tpaucnopr, B YaCTHOCTH
ABTOMOOUJIBHBIN
4. | Yrne- u HerenepepaboTKa

()

CenbCKoe X03SUCTBO

2. MHcnonw3yss mnpuBENCHHBIE BBIINIE CBEACHUS O Haubojee MUPOKO
paclpOCTPAHEHHBIX TOKCUYHBIX METa/UlaX, HAYEPTUTE CXEMY B3aMMOCBS3H
VMCTOYHHKOB TOKCHYHBIX BELIECTB, IPUPOAHOM CPEIBI U YETOBEKA.

Hcrounnkn
TOKCUYHBIX
BEIIECTB

Bosnyx Bona

IlouBa

25



Pacrenusa

JKUBOTHEBIE

YenoBek

Cxema 1 - B3auMOCBsA3b HCTOYHUKOB TOKCUYHBIX BEIIECTB, MPUPOJTHOU CPeJIbl

H 4CJIOBCKA.

3. N3yunte comep:KaHHE OCHOBHBIX SKOTOKCHMKAHTOB OKPYKArOLIEW Cpeabl B

tabuie (

Tabnmua 9 - OCHOBHBIE 3KOTOKCUKAHTBI OKPYXKAIOLIEN Cpeibl

HazBanue HUctounnkn [IposiBnenue Bo3necTBus Ha | PexkoMennanuu
OpraHu3m IO 3aIIUTEe OT
OTIACHBIX
BEIIICCTB
1. Jleryune | PacTBOpuTENMH, XJopcoaepxKaliue
OpraHu- YUCTSIIME PacTBOPUTENM- OITYXOJIH, PaK;
YECKue CpPEeACTBa, rajoreHcoAepKalme
COeIMHE- JNE3UH(PUITUPYIONIN | YTIIEBOIOPOILI — MOPAKCHHE
HUS e CpPEACTBa, | HEPBHOM 151 CepAECYHO-
KpacKH, KJIEH, | COCYAUCTOM CUCTEM, IOYEK U
TIECTHIIA I, TIEYCHHU; oOpa3oBaHue B
KOHCEPBAHTHI OpraHu3me JTMOKCUHOB,
JIPEBECUHBI BBI3BIBAIOIINX CHIKCHUE
MMMYHHTETA, NOSIBJICHHE
YPOJICTB M MyTallui
2.@opmansb- | [IpeccoBaHHbie Pak, 3aboneBaHuss oOpraHoB
Jeru TUTUTKH, KJIEH, | AbIXaHUS, TOJIOBOKPYKEHHUE.
KOBPOBBIE
MTOKPBITUS
3.Ilectuuun- | Bee BUAbI | B opranumsMe BCTynmaroT B
JTbI MECTULIN]IOB peakuui0 €  MHOXKECTBOM
BEIIIECTB, JaBasi HEU3BECTHbBIC
COCTMHEHUS MHorue
ABJISIIOTCS] KAHLIEPOTr€HAMHU
4 ITponyk- | CuraperHblid U | BozHukHOBEHME
ThI MAIUPOCHBIN  JIbIM; | 3a00J1eBaHMU CHUCTEMBI
CropaHus ra3oBbl€  IUIMTHI, | OPTAHOB JBIXaHUs, T'OJIOBHBIC
CO, BBIXJION-HBIE Ta3bl | 00H, pak
CO2,NO2, | aBTOMOOMIICH
SO2 u np.
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5. IIb11b JIn3eabHbIN Auneprun, 3a00J1CBaHUS
TpaHcniopT; TOLl; | opraHoB AbIXaHUs
C)KHUTaHHUE MYCODa;
npeanpusitus  0e3
OYHCTHBIX
YCTaHOBOK.

6. Acbect CrpoutenbHbie Annepruu, 3a00J1eBaHUs
MaTepualbl; JIbIXaTEeJIbHOW CHUCTEMBI, pak
TEITOU30JISATOPbI (oTrcpouenHslil ahdext yepes

10-30 zer)

7.bonesne- | 3arps3HeHHble U | JKenyIOYHO-KMIIEYHBIE

TBOPHbIE 3arnblJICHHBIC 3a00sIeBaHUS

OakTepuu MTOMEIIEHUS

4. JlomoJIHUTE TMOCHEaHIO Tpady TaOauIbl 9 peKOMEHIalUsSMU MO 3alluTe OT
OMacCHBIX BEUIECTB.
KoHTposibHBIE BOIIPOCHI
1. Kakue HCTOYHUKM CHOCOOCTBYIOT HAKOIUICHHIO CBUHIIA B OpraHu3Me
yejoBeKka?
2. KaxoBbl OCEACTBUSA 3arPsSI3HEHHS] OpraHU3Ma YeI0BeKa KaaMUuem?
3. Kakue cpencrtsa cieayer NpUMEHSTh IJIs 3alIUThI OpraHu3Ma OT MOMaIaHus B

HEro pryTu?
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KPUTEPUU OLIEHUBAHUS IPAKTUYECKOM PABOTHI

Ne Kpurepuu onenku «5» «» «3» 2»
(OTJIM4YHO) (xopomo) |[(yxoB.uerTB.) (HeymoBJ1.)
1. |Cpok BeInonHeHus 3ananus |B cpok B cpok B cpok [Tozxke cpoka
2. |KadectBo ohopmienus AKKyparHo, AKKypaTHO, HO  |Be3 crapanus |HeGpexHo
paboThI CTapaTesIbHO 0e3 ocoboro
CTapaHus
3. |KauectBo odhopmueHus Kavecrsenno  |HekadecTBeHHO |HeGpexHO He
rpaduKoB, TabIuULI, (akkypatHo, (aKKypaTHo, HO ¢ BBITONHEHEI
PUCYHKOB 0e3 o1MooK) OIMOKaMM)
4. BLIBOI[ (O6’LeM u HOHHBIﬁ, Ipa- HOJ‘[HBH\/’I, (¢ HeHOHHBIﬁ, C |He clenad
IPaMOTHOCTD) MOTHBIH HEOOBIIUMU OIIHOKAMH
omroKaMu
5. |OTBeTHI Ha BOMPOCHI 100% 80% 60% Menee 40%
(0OBeEM)
6. |KauectBo 0TBETOB Ha Honued, rpa- | ITomHsIi, ¢ Henounusiit, ¢ |C rpyGeivu
BOTIPOCHI MOTHBIH HEOOIBIIMU OIMOKaMHu OLINOKAM
olnoKamMu
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V.JIUTEPATYPA
Ocnoenvle ucmounuku:

1. DKkosiornueckrne OCHOBBI PUPOJAOUCIIONB30BaAHUS [ DIIEKTPOHHBIN pecypce] :
yue0. mocobue/ E. K. Xannoruna, H. A. I'epacumona, A. B. Xannoruna,. - 2-¢ u3 . -
M. : ®OPYM : UTHOPA-M, 2017. - 160 c. — Pexxum jtocTyna: www.znanium.com .

2. I'anpniepun, M. B. Dkonorndeckue 0CHOBBI IPUPOIONIOIB30BAHMS
[DnexkTpoHHBIN pecypce] : yueOnuk/ M. B. l'anbnepun. - 2-e uzn., ucnp. . - M.: U]]
OOPYM : UHOPA-M, 2017. - 256 ¢. — PexxuM gocTyna: www.znanium.com .

/JlononnumensvHovle UCHOYHUKU:

3. ScoBeeB, M. I'. Dxonorust yp6baHH3UPOBAHHBIX TEPPUTOPUIA
[DnexTponnsiil pecypc] / M. I'. Scosees , H. JI. Ctpexa , JI. A. Ilaupikaiinuk . - M. :
NH®PA-M, 2015. - 293 c. — Pexum goctyna: www.znanium.com - (Beicmiee
oOpazoBanue: bakanaspuar) -Pexum noctyna:http://znanium.com / catalog
/product/483202

4. Meronnueckrue peKOMEHAAMHU 110 OpraHU3allud BHEAY AUTOPHOU
CaMOCTOATENIBHOM paboThl 0 yueOHoU quciuruinHe "[IpombliiieHHas 3K010rus "
JU1sl CTyAeHTOB 4 Kypca cnenuanbHoctu 22.02.03 JIuTeliHoe Mpou3BOJICTBO YEPHBIX U
I[BETHBIX MeTaJIoB (0a3zoBas nmoaroroska) [Texcer] / H.B. 'ab6acona ; FOYpI'TK. -
Yensaounck : PUO, 2018. - 27 c.

5. Metonuueckue peKOMEHAAIMU IO BBIMOTHEHUIO MPaKTHUUYECKUX PadoT 1Mo
yueOHo guctuumuinHe "lTlpombinuieHHass skoyiorus" I CTYJIEHTOB 4 Kypca
cnennanbHOCTH 22.02.03 JIuTeliHOE NPOU3BOACTBO YEPHBIX M IIBETHBIX METAJIOB
(6azoBas moarotoBka) [Tekcr] / H.B. Copokuna ; FOYpI'TK. - Uensbunck : PUO,
2018.-31c.
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Tumel HUKIOHOB

Ilpunoscenue A

Tun [IH-24 |[IH-15Y |QH-15 |0H-11 |CAK-I{H- |CK-IIH- |CK-ITH-

[IHKIIOHA 33 34 34m
®on  |4,5 3,5 3,5 3,5 2,0 1,7 2,0
d'so [85 6,0 45 3,65 2,31 1,95 1,3
Igér (0,308 0,283 0,352 10,352 |0,364 0,308 0,340
Cso0 |75 155 155 245 520 1050 1050

Ilpunoscenue b

Ilonpasounbslit KoIhpuyuenm, yuumuolearouyuii ouamemp YUKIOHA

Tum mukIioHa

3nauenus k; mig D, mm

150 200 300 450 |500 u >
IIH-11 0,94 0,95 0,96 0,99 (1,0
I[MH-15VY, I1H-15, IIH-24 0,85 0,9 0,93 1,0 (1,0
CJK-11H-33, CK-11H-34, CK-IIH-| 1,0 1,0 1,0 1,0 (1,0
34m
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Ilpunoscenue B

MunncrepcTBo 00pa3oBaHus U Haykd YelssOMHCKOM 001acTi
lNocynapcTBeHHOE 610 KETHOE MMPOGECCHOHATTEHOE 00pa30BaTEILHOE YUPEKICHUE
«HOxHO0-Ypanbckuii rocyIapcTBeHHBIH TEXHUYECKHI KOJIEIK»

OTYET

10 BBITIOJIHEHUIO MPAKTUYECKOTO 3aHATHS
1o yueOHOU JUCIUILIINHE

«HpOMbIIIIJ'leHHaﬂ IKOJIOTHUA»

BbinoHWI: Heanoe A.C.
rpynna: JI1-373/6
nposepun: I'aboacosa H.B.

Yensgounck, 2020r.
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