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1. IEJIM OCBOEHUSA

].le.]]]) AUCHUIIJIMHBI — MOATOTOBKA 06yqa101u1/1xca B 00JIaCTH OYHMCTKH ra30B U BOJIbI, (bOpMPIpOBaHI/Ie y
OGy‘-IaIOIlII/IXCH CIIOCOOHOCTHU AHAJIU3UPOBAThH 3(1)(1)CKTI/IBHOCTI) pa3-JINYHbIX METOAOB U CPEACTB OUUCTKU
TIPOU3BOJACTBEHHBIX 3allbIJICHHBIX I'a-30B U CTOYHBIX BOJ, BBIGI/IpaTL, pacCUUTBIBaTh CTAHAAPTHBIE Ta300YNCTHBIC
amraparbl 1 YCTAaHOBKHU U1 OYUCTKHA BOABI C YYE€TOM CTENECHU OUYMUCTKH JIA NMPEAOTBPAIICHUSA OTPULATEIIBHOT O
BO3JICHCTBUS Ha OKPYKAIOLIYIO CPEeay.

3agaya AMCHUIJIMHBL HAYYUTh OCHOBaM (DU3MYECKON CYIIIHOCTH MPOIIECCOB, MPOTSKAIOIINX B
anmaparax M yCTaHOBKAX I OUMCTKH T'a30B U BOJbL, & TAKKE O3HAKOMUTh C METOAUKAMHU UX pacyeTa
Y BBIOOpA C YI€TOM TEXHOJIOTHIECKUX apaMeTPOB.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOU ITIPOT'PAMMBbI

Yacts OIOIT BO (6a3oBas1, BaprnaTuBHasi) | Bazogas

2.1 TpeOoBaHus K NpeIBAPUTEIBHOM NOATOTOBKE 00Y4aIOIIHXCS

2.1.1 | Anrebpa, aHanuTHyecKas reoMeTpus, nuddepeHnnansHpIe HCIUCTICHHS

2.1.2 | dusnueckrie OCHOBBI MEXaHUKH

2.1.3 | TopHO-TIpOMBIIITIEHHAS SKOJIOTHS

2.1.4 | TunpoauHamuka qyx¢ha3HbIX CHCTEM

2.2 Jucuuniaunsl (Mmoayan), npakruku u HUP, 11 KOTopbIX He00X01UMO 0CBOEHHE JAHHOMI
AUCHUILUIMHBI HE00X0JUMO KaK NpeAllecTBYIOLIee

2.2.1 | IIpoexTupoBaHue 000TaTUTEIBHBIX (HaOpUK

2.2.2 | DHepro- 1 pecypcocOepeKeHre B TOPHOM JIeIie

2.2.3 | HayuHo-uccnenoBatenbsckas pabora

2.2.4 | llpon3BoJCTBeHHAS MTPAKTHKA I10 TMOJYICHUIO MPO(ECCHOHATBHBIX YMEHUH 1 HaBBIKOB -3

2.2.5 | llpenmumnioMHas MpakTHKA TSI BRITIOTHEHHS BEITYCKHON KBATM()UKAIIMOHHON pabOTHI

2.2.6 | 3amuTa BBITYCKHOW KBaTHU(PHUKAIIMOHHOM PabOThI, BKJIOYAs MOArOTOBKY K IPOIICIype 3aIUTES
U TIPOLICTYPY 3alTUThI

3. AHIUKATOPBI ®OPMUPOBAHU S KOMIIETEHIINNA,
COBMEHIEHHBIE C PE3YJIBTATAMU OBYYEHMUA 110 JUCIUITJIMHE

OIIK 9.1 ciocobHOCTE BEIOMPATH ¥ (MITH) pa3pabaThiBaTh 00ecTieYeHuEe HHTETPUPOBAHHBIX
TEXHOJIOTHYECKUX CHCTEM SKCIUTYaTal[HOHHOW pa3BelIKH, JOOBIYH M NePepadOTKH TBEPIBIX MOJIE3HBIX
MCKONAEMBbIX, a TAKXKE IPEIIPHUATHHA 10 CTPOUTEIBCTBY M AKCILTyaTalluy MOJA3EMHBIX 00BEKTOB
TEXHUYECKUMH CPEJICTBAMH C BBICOKHM YPOBHEM aBTOMATH3AIIUH YIIPABICHHS

3HaTh: 3-1: ¢pu3uUeCcKyr0 CYIHOCTh MPOIIECCOB, MPOTEKAOIINX B arlliapaTax U YCTAHOBKAX JIsI
OYHMCTKHU Ta30B M BOJIBI, & TAK)KE METOJIbI UX MATEMATHUYCCKOTO OTHUCAHUS;

3-2 BO3MOXKHBIC BAPUAHThI CXEM CHCTEM OUUCTKH I'a3a M BOJIbI [T HOBBIX MPOU3BOJICTB
WM pEKOHCTPYKIUHN CYHICCTBYIOIHUX CUCTEM OUMCTKH B YCIIOBUAX ):[eﬁCTBYIOIHI/IX
MTPOU3BOJICTB; CIIOCOOBI MOATOTOBKH MOTOKOB TEePel OYHCTKOM.

YMers: V-1. npoBOAMTE aHAJIHU3 BIMSHUSA Pa3IMYHbIX (PaKTOPOB HA apameTphbl,
XapakTepu3yIolHe paboTy TEXHOJIOTUIECKOT0 000PYI0BaHHUS JIJIsl OYUCTKH I'a30B M BOJIBL.
V-2 BBISBIIATH METO/IbI TIOBBIIICHUS 3()(HEKTUBHOCTH U SKOHOMHUYHOCTH MPOIIECCOB
OYHCTKH T'a30B U BOJIbI HA OCHOBE MCIIOJIb30BaHMS (PyHIaMEHTAIILHBIX 3aKOHOB (PU3UKH C
PUMEHEHHEeM MaTeMaTHYeCKOro armapara

Bnanmers | H-1. camocTosiTenbHOM paboThl ¢ OONBIINM 00beMOM HH(DOPMAIH B YCIIOBHIX
HaBBIKOM: | MHOTOOOpa3usl MPUMEHSIEMbIX TEPMUHOB, ONPECICHUI 1 IOHSATHI C LIENBIO ee
000011IeHHS ¥ aHANIK3a 1715l UCTIONBb30BaHMS B TIPAKTHUECKOHN NI TETbHOCTH.

H-2: meronamu pa3paboTKu allrOPUTMOB JIJIsI BBITIOJIHEHHST BAPUAHTHBIX Pacy&éToB
OYHCTHOTO 00OPY/TOBAHHS

4. CTPYKTYPA U COAEPKAHHUE

Kon Kox-Bo Jlutepa- | Ilpume-
HaumeHoBaHue pa3/ie/10B U TeM /B 3aHATHS/ Cemectp Komnerenuun
3aHATHS 4acoB Typa YyaHue
1 Paszgen 1. O0mue cBegeHus 10 51
11 Beenenue u od0mue npodJjeMbl 04HCTKH I'a30B Jq1.1
H BOABI 10 1 OIIK-9.1 1.2
J12.1




1.1. 'a3oouncTHBIE anmapatsl - Haubonee 3 hek-
THUBHOE CPENICTBO 3alHTH aTMOCHEpHI OT
3arpsizHeHnii. [IpeabsBisieMbie K HIM
TpedoBanust. OCHOBBI KJIacCU(pUKALHN
ra3004MCTHBIX anmnapaToB. OleHka

3¢ PEKTUBHOCTH PaOOThI Ta3004UCTHBIX
anmnaparos.

1.2. Kiraccuduxarys METO0B OUHCTKH CTOYHBIX
BOJI, YCJIOBHS OTBEJIEHUS CTOYHBIX BOJI B BOJIHBIE
00BEKTHI.

[nexuus/
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JJIeKTpUYecKasi 0YMCTKA ra3oB

2.1. MoHu3anus ra3oB 1 KOPOHHBIH paspsa. dusu-
YECKHE OCHOBBI 3JIEKTPHYECKOIT OUMCTKH Ta30B.
BosnbTaMiepHsie XapaKTEePUCTUKH AIEKTPODHITb-
TpoB. Teoperndeckas 3pHeKTHBHOCTD NEKTPHUIEC-
cKoii ounctku raza. @opmysna Jleiiya.

2.2. OCHOBBI KJIaCCH(PUKAIINH U STTEMEHTBI
KOHCTPYKLHH 351eKTpOGHIbTPoB. OIHO30HHBIE
YHHOULHUPOBAHHBIE CYXHE IEKTPODUIBTPHI.
Moxpsle TpyOUaTsie OTHO30HHBIS
NeKTPOMHIBTPHL. J[BYX30HHBIE JIEKTPODHIBTPEL.
2.3. DrekTpuieckoe 000pyaoBaHHE
9neKTpoGHIETPOB. CIIOCOOBI OBBIICHHS HAIIPSI-
XKEHHS U BBIIPSMIICHHS TOKa. MeTobl
peryiupoBaHUs HAIPSDKEHUS Ha JIEKTPOJIax.
Arperartsl IHTaHHUSI SIEKTPO(HILTPOB.
IIpeoGpa3oBarenbHbIe TOACTAHLIUH.

2.4. DneKTpuYecKue PEXUMbI TUTAHUS
3NeKTPOHIBTPOB. BinsiHre pasinyHbx
(haxTopoB Ha paboTy AMEKTPODHILTPA.
DkcmtyaTaus a1eKTpodHIbTPOB. Boibop u
pacuér 3 PEeKTUBHOCTH EKTPOPHIBTPA.
[nexuus/
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OIIK-9.1

J1.1
1.2
J21

1.3

Ou4HCTKA ra30B ¢ NPUMeHEeHHeM KHAKOCTH

3.1. ®uspueckre OCHOBBI U 00JIACTH IPHUMEHEHHS
MOKPOH OYMCTKHM Ta30B. 3aXBaT 4acTHI] IIbLIU
JKUJKOCTBIO. DHEPreTUUECKUI METOJ| pacuéra Ibl-
neynoBuTenei. Temno- 1 MaccooOMEH B MOKPBIX
bUICYJIOBUTEIISAX.

3.2. ®opcyHounble ckpyOOepsl. VX ycTpoiicTBO 1
pabora.  TemoBoii  pacuér  (HOPCYHOUHBIX
ckpy00epoB. OnperneneHue CTeNeH: OYUCTKU [a30B
oT MBUIN. OcobeHHocTH KOHCTPYKLIUH
(opcyHOUHBIX CKPyOOEpOB.

3.3. Cxpy006epsl Bentypu. YcrpoiictBo u padora.
JlpoOnenue kamenb B Ta30BOM IOTOKE. 3axBar
YaCTHUII ITBUTH KaIULIMU BOZBI. TeriooOMeH B TpyOe
Bentypu. Opranusanust opouieHus. Pasmuunble
TUNBI CKpyOOepoB BeHtypu. YHubHUIMpOBaHHBIE
TUIIOpPa3MepHBIE PSIBl. DKEKTOPHBIE CKPyOOepsI
Bentypu. Bei6op u pacuér ckpydoepos Bentypu.
3.4. BciomoraTtenbHOe 000pyJOBaHUE U XO3IHCTBO
MOKPBIX T'a3009HCTOK. Y CTPOHCTBA IS IUCIICPTH-
POBaHUsL KUIKOCTH. THIIBI HCHOIB3YeMBIX (opcy-
HOK. BpbI3royHoc u cenapanust Kareib U3 ra30BOro
0TOKa. BotHOE X0351CTBO MOKPBIX Fa300YHCTOK U
€ro dKCILTyaTalHs.

[nexuus/
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OIIK-9.1

Jq1.1
JT12
J2.1

14

OuucTKa razoB GuIbTPOBaHUEM

4.1. Tporiecc GpUIBTPOBAHUS U €T0 OCOOEHHOCTH.
XapaKkTepucTHKa TOPUCTOH MEPEropoIKu.
MexaHn3MBI Iporiecca GHIBTPOBAHMSL.

4.2. AHanuTnyecKoe ornpeaeeHne

3¢ (heKTUBHOCTH U I'HIPABIHIECKOTO
COTNPOTHBIICHHUSI TIOPUCTOTO (PUITBTPA.
Bonoknucteie GuibTphI.

4.3. TkaneBble GUIbTPHL. OUIBTPOBATBHBIE
Matepraibl. CHocoOBI pereHepayy TKaHH.
Pacuérel TKkaHeBBIX GUIBTPOB. THITBI 1
KOHCTPYKIIHU TKAHEBBIX (DUIBTPOB.

4.4. 3epaucTbie QUIBTPBI C HEMOJBIKHBIM 1
IBIDKymuMcs coeM. OCHOBBI pacdéTa 3epHHCTBIX
¢$uabTpoB. TUIEI 1 KOHCTPYKIUH 3EPHHCTHIX
¢$unbTpoB. MeTamiokepaMudeckie QHIbTPHI.
DubTpbl TyMaHOYyI0BUTENH. Bo3ayminbie
¢unpTpsl 1, 2, 3 KIIaccos.

[nexkuus/
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I'paBUTAMOHHBIE, HHEePIHOHHbIE U
LIeHTPOOe:KHbIE MbLIEYJI0BUTETH

5.1. JIBW>KCHHE YACTHUIBI MBUIH B HEMOABIIKHOMN
cpene. OcaxeHue NBUIM B OCAJUTENBHBIX KaMe-
pax U ra30xojlaXx H OCHOBBI €ro pacuéra.

5.2. Cenapanust YaCTHUIIBI TIBLTH u3
KPMBOJIMHEHHOrO 10-Toka Tra3a. JKamrosuiiHble
[bUICYJIOBUTENH. PanuanbHble IbUICYTOBUTENN
(TIBLIEBBIE MEIIIKH) U OCHOBEI HX pacuéra.

5.3. IlpuHuun NedCTBUS U TEOPETUYECKUE OCHOBBI
paboThl LUKIOHA. THIBI LMKIOHOB M OCHOBHbIE
IpaBWiIa HX OKCIUTyaTalud. BBIOOp LHUKIOHOB,
orpeiesieHIE ux TUAPABITYECKOTO
CONPOTHBIICHUS. Pacuér 3¢ heKTHBHOCTH
IUKJIOHOB.

5.4. barapeiiHble LHKJIOHBI, UX BBIOOP, pacuyér u
SKCILTyaTalus. Konctpykuuu GarapeitHbIX
LUKIOHOB. BuxpeBble mbuteynoButenn. Pora-
LHOHHBIE NbLICYJOBUTEN.

[nexuus/
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OIIK-9.1

J1.1
1.2
J21

1.6

Iponecchl W  anmapaTbhl  CMeIIeHHs M
yCpeAHeHHsI CTOUHBIX BOJ

6.1. Cmecurenu Uil CMELIMBAHUS Pa3IMYHbIX BU-
JIOB CTOYHBIX BOJ M CTOYHBIX BOJ C PEareHTaMH.
Hasnavenue, npuHLuUnbl paboThl, THIIBI CMECUTE-
JIeid, 00JacTu UX NpUMeHeHUs. KOHCTpYKTHBHBIE
OCOOEGHHOCTH W pacyeThl EepIIOBBIX, IBIPYATHIX,
BUXPEBBIX BEPTUKAIBHBIX CMECHTENEi, cMecHTe-
JIeH-pEaKTOPOB C MEIIAIKAMH.

6.2. Ycpemnurtenu crouyHbIX Boj. HaznaueHnwe,
THIIbI, HPUHIMUIBI PabOTHI, 00NACTH IPUMECHEHHUSL.
VpenHUTEIN KOHLEHTPAUMM CTOYHBIX BOJ -
IIPSIMOYTOJIBHBIE, KPYTJIbIE (B IUIAHE), YCPEIHUTEIN
pacxoma CTOYHBIX BOA. IlpuHuumbl pacdera
yCpeaHuTenei.

[nexuus/
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OIIK-9.1

J1.1
12
2.1

1.7

IIpoueccsl M annapaThbl AJIsl MeXaHUYECKOi
OYHCTKH CTOYHBIX BOJ

7.1. Ilpoueccsl 1 antmapaThl JUIsl IPOLIEKUBAHUS
cTouHBIX BoA. Ha3HaueHue, CyImHOCTb IPOLIECCOB,
IIPUMEHAEMOE TEXHOJIOTHUeCKoe 000pyI0BaHUE:
pELIeTKH, CeTKH.

7.2. Ilporiecchl U anmapaThbl Ui OCBETICHHS
CTOYHBIX BOJ OTcTauBaHueM. HasHauenue u
CYIIIHOCTB IIPOLIECCOB. XapaKTEePHCTUKA JIHIC-
MEPCHBIX CHCTEM: CyCIIEH3UH, SMYIbCUH, MYTH U
T.J1. 3aKOHOMEPHOCTH OCAXKACHHUS M BCILIBITUS
JcHepcHsIX acTull. Koarymsmus u dokymsms
KaK Croco0bl HHTEHCH(HKAIIMH IPOLIECCOB
orcTauBaHus. TexHomoruueckoe 060pynoBaHUE
JUISL OTCTAMBaHHS CTOUHBIX BOA. ITeckonoBky;
OTCTOMHUKH TOPU30HTAIbHEIE, pafuaibHbIE,
BepTUKAJbHBIE, TOHKOCIOWHbIE; OCBETIUTENH;
crycrureny. KoHCTpyKkTHBHBIE 0COOEHHOCTH,
MIPUHINI AEHCTBUS, IPUHIUILI PACIETOB.

7.3. Ilporiecchl BbIAEIEHHS TPy00-ANCTIEPCHBIX
npumeceii (I'IIT) B meHTpoOEKHOM TTOITE.
Hasnauenue u cymuocts npomeccos. TexHo-
nornyeckoe odopyznosanue s Beiaenenns I'/II1 B
LEeHTPOOESKHOM HoJie. [ HAPOIUKIIOHE! OTKPHITEIE,
MHOTOSIpYCHBIE, HATIOPHBIE; IEHTPHYTH.
TIpunuuns! 1eiicTBUs, KOHCTPYKTUBHBIE
0COOEHHOCTH, TIPUHIHIIBI PACIETOB.

7.4. Ilponeccsl U 000pyAOBaHUE IS
(hIIOTAIIOHHOIT OYHCTKH CTOYHBIX BOJI.
Ha3naueHue 1 CyIHOCTB IPOLECCOB (IOTAIHH.
[THeBMaTHUECKas, HAIOPHAS, BAKYyMHAas!
(norarms, snextpodoranns. GakTopsl,
BJIMSIOIINE HA MPOLIECCHI (PIIOTAIHOHHOTO
pasnenenus cmeceit. Tunsl (uotaTopos:
OTCTOMHUK-(]I0TATOp, UMIIEIUIEPHBIE (IOTATOPHI,
anektpoduoTaTopsl. OGIaCTH IPHMEHEHH,
KOHCTPYKTHBHBIE 0OCOOEHHOCTH, 3()(EKTUBHOCTD,
MIPUHIHIBI PACIETOB.

7.5. Tlponecchl 1 anmapatsl 1715 GHIBTPOBAHUSL
CTOUHBIX BoA. HasHaueHne U CymHOCTh METOAA.
®dakropsl, onpeaenstonye 3GpHEeKTUBHOCTH
OYHCTKHU BOJIBI (PHIBTPOBAHHEM, CKOPOCTh

10

OINK-9.1

J1.1
JT12
J21




¢dunbrpoBanus. Knaccuduxanms GpuiabTpos:
ME/UICHHBIE, CKOPbIE, HATIOPHBIC 1 O€3HAMIOPHBIC
(HITBTPBI C 3ePHICTOM 3arpy3Koit; GUIBTPHI C
IUTaBAIOIIIECH 3arpy3KOii, TATPOHHBIEC (PUIIBTPBI,
npecc-OHIbTPHI, OapabaHHbIC 1 AUCKOBBIE
BakyyM-(GuibTpbl. KOHCTpyKTHBHBIE
0COOEHHOCTH, TIPUHLIUITBI JeHCTBHUS, 00NacTH
IIPHUMEHEHHS, IPUHIHUIIBI PACYETOB

[nexuus/
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IIpoueccnl ¥ annapaTbl XHMHYECKOW H
Gu3uK0-XUMHYECKOH 0YHCTKH CTOYHBIX BOJ
8.1. IIpoueccs! U anmapaThl AT HEUTpaIu3auu
cTouHbIX BoA. Ha3HaueHue U CylHOCTH mporecca
HeHWTpanu3aluuy, HeUTPAIU3YIOLIUE PEareHThl,
pacyer pacxojia peareHTOB U alliapaToB, BIMSHUAC
BHEIIHHX (PaKTOPOB Ha MPOLIECChI HEUTPAIU3ALMH.
8.2. IIpouecchl peareHTHOM OYMCTKU CTOYHBIX BOJ|
U BEIJICTICHUSI BPEIHBIX BEIECTB B BUMIE
TPYIHOPACTBOPMBIX COECAMHEHUH. Boiienenue
HOHOB TSDKEJIBIX METaJlIoB, (hTOPHIOB,
COCTMHEHHUHI MBIIIBIKA U CYpPbMEI IpH 00paboTKe
CTOYHBIX BOJ LIIE€II0YaMHU, COJISIMU KaJIbLIHs,
AKeJle3a, CEpHUCTBIMU COEIMHEHUAMU.

8.3. IIpoueccs! U anmapaThl ISl OKUCIUTENBHBIX
METOIOB OUHCTKH CTOUHBIX BoA. OKHCIIeHHEe
XJIOPOM H XJIOPCOJEPIKAIIMH PeareHTaMH,
MIEPOKCHIOM BOZOPOJa, 030HOM, KaTATATHIECKOE
OKHCIIEHHE KUCTI0poaoM. CyIHOCT METOIOB,
YCTaHOBKH H 000pyIOBaHUE, IIPUMEPHI
[IPOMBIIUICHHOTO IpuMeHeHus. OYHCTKa OT
LMaHUJI0B, poaaHuI0B, henonos, CIIAB u npyrux
OpraHUYeCKUX coeanHeHui. [IpuHuunbl pacuera
pacxojia peareHTOB.

8.4. TIpouecchl 1 anmnaparsl aJICOPOLIUOHHON
OUYMCTKHU CTOYHBIX BoA. HasHaueHue, cymHocTb U
o0sacTy npUMeHeHusl. THIIBI COpOEHTOB,
BEJIMYMHA aJICOPOLIUH, U30TEPMBbI COPOLIHH.
IIpouecch! 1 annapaThl pereHepauu cCopoeHTOB.
8.5. TIporecchl U anmapaThl Uil HOHOOOMEHHON
OYMCTKHU CTOYHBIX BoA. HazHaueHue, cymHocTb
MPOLIECCOB HOHHOIO 0OMEHa, 001acTh
[IPUMEHEHUs], THITBI HOHUTOB. IIpuposHbIe u
CHHTETHYEeCKHE HOHOOOMEHHUKH, KATUOHUTHI 1
aHHOHUTBL. OOMEHHasi eMKOCTh HOHHUTOB,
perenepanyst HOHUTOB. [IprHIMIIEI pacueTa
HMOHOOOMEHHBIX IIPOLECCOB U alnapaToB.

8.6. TIpouecchl 1 anmapartsl 3JIEKTPOXHUMHUYECKOIT
OYHCTKH CTOYHBIX BoA. Kitaccugukanus MeTonoB
JNEKTPO-XUMHUYECKOI 00paOOTKH CTOUHBIX BOJ:
9NIEKTPOKOAT YIS, IEKTPO(IOTALHS,
JJIEKTPOOKHUCIICHHE, JTEKTPOOCAKIACHHE,
9JIEKTPOBOCCTAHOBIICHHE. DIIEKTPOAUAIN3, TAlTb-
BaHOXMMMYECKasi OYUCTKA CTOYHBIX BOJ.
CyIIHOCTh METO/IOB, 00JIACTH MPUMEHEHHS ¥ MX
CpaBHUTEIbHAS XapaKTePUCTHKA.

8.7. MeMOpaHHbIe IPOLECCHI B TEXHOJIOTUH
OYHCTKHU CTOYHBIX BOA. YIbTpadIbTpars,
HaHO(UIBTpanys, runepduIbTpamnus (0OpaTHBIH
ocMoc). XapaKkTepucTHKa MeMOpaH, UX
CEJIeKTHBHOCTD, IPUHIMIHAIBHBIE KOHCTPYKIUH
annapaToB MEMOPaHHOH OYNCTKH CTOYHBIX BOA.
[nexuus/

10

OINK-9.1

JT1.1
12
J21

1.9

IIpouecchl H coopy:kenHst 6M0I0THYecKOit
OYHCTKH CTOYHBIX BOJ

9.1. HazHaueHue, CylIHOCTb, 00J1aCTh
MIPUMEHEHWS], IPUHIMIHAIBHBIE CXEMbI, OCHOBHBIC
3JIEMEHTBI COOPYKEHUIT OMOOTNYECKOI OUMCTKH,
OCHOBHBIE (h)aKTOPBI, BIUSIONIHE Ha IPOLECCH
OHMOIOrHYECKON OYHMCTKH.

9.2. Asporerku. [Ipuniun neicTus,
KOHCTPYKTHBHBIE OCOOCHHOCTH, IIPUHIUITBI pacye-
TOB, IIPUMEPHI IPOMBIIIICHHOTO IPUMEHEHUSL.

9.3. buodunbtpsl. [IpuHnun geicteus,
KOHCTPYKTHBHBIE OCOOCHHOCTH, IPHHIIUIIBI
pacueros.

9.4. OkcuteHku u 6rnocopOepsl. [TpuHIMIBI
JICHCTBHS, KOHCTPYKTHBHBIE OCOOCHHOCTH.

10

OIIK-9.1

J1.1
JT12
J21




9.5. Ilons opoleHus, a3pOLUPKYJISLUOHHbIE
OacceliHbl U KaHaiIbl; MEHAaTeHKH. [IpUHIAITBI
neiicTBust, obnactu

[nexuus/

1.10 Jq1.1
Br160op u pacueT TpyO4aTOro 3MeKTpOGHIBTPa 10 2 OIIK-9.1 JT12
/mpakTHKa/ J12.1

111 Jq1.1
Br160p 1 pacueT moaoro popcyHOUHOro cKpyooepa 10 2 OIIK-9.1 JT12
/mpaxTHKa/ J12.1

112 Jq1.1
Br160p 1 pacueTr pykaBHOTO (QHIBTpa 10 2 OIIK-9.1 JT12
/mpakTHKa/ J12.1

1.13 Jq1.1
Pacuer 1[UK/I0HA C BOASHON MIJIEHKOMN 10 2 OIIK-9.1 1.2
/mpaxTHKa/ J12.1

1.14 Jq1.1
Be160p 1 pacuer ycpeqHUuTeNel CTOYHBIX BOL 10 2 OIIK-9.1 1.2
/mpaxTHKa/ J12.1

1.15 Be160p U pacuer OTCTOHHMKOB (BEPTHKAIBHBIX U J1.1
TOPH30HTAIBHBIX) 10 2 OIIK-9.1 1.2
/mpakTHKa/ J2.1

1.16 PacdeT HOHHO-0OMEHHBIX IIPOLECCOB IIPU OUHCTKE J1.1
CTOYHBIX BOJ OT BPEIHBIX IPUMECEi 10 2 OIIK-9.1 1.2
/mpakTHKa/ JI2.1

1.17 Bbeibop u pacyer coopyxeHHUH OHMOIOrHYECcKOM J1.1
OYHCTKU 10 3 OIIK-9.1 1.2
/mpakTHKa/ JI2.1

1.18 HccnenoBanue XxapakKTepUCTUK KOPOHHOTO pa3psizia
U TPOLECCOB 3apsiKU MCIEPCHBIX YacTUI B J1.1
JNIEKTPOAHON cucreme 2NIeKTpoUIBTpa 10 3 OIIK-9.1 112
(MonenupoBanue Ha DBM) J2.1
/naGopaTopHasi pa6ora/

1.19 UccnenoBanne paboTel  ckpyOOepa Benrtypu J1.1
(monenupoBanue nHa IBM) 10 3 OIIK-9.1 1.2
/naGopaTopHas padora/ J12.1

1.20 VccenenoBanue paboTh! MUKIIOHA (MOJEIUPOBaHUE J1.1
Ha DBM) 10 3 OINK-9.1 a12
/nadopaTopHas padora/ JI2.1

121 VccnenoBanue pabOTEI CMecUTeNel CTOYHBIX BOJ J1.1
(monenupoBanue Ha IBM) 10 2 OIIK-9.1 1.2
/nadopaTopHas padora/ JI2.1

1.22 HccnenoBanue paboThl OYUCTHOTO 00OPYIOBAHUS 11
IpH  HpoLecce HEWTpalM3alMid CTOYHBIX BOJ
(MonemupoBanue Ha OBM) 10 2 OTK-9.1 Jj} é%
/nadopaTtopHas padora/ )

1.23 HUccnenoBanue paboThl OYUCTHOTO 00OPYIOBAHUS T11
IIPH  TIPOIleCCE€ OKHCJICHUS — BOCCTAHOBIICHHS 10 2 OITK-9 1 b 1'2
(MonenupoBanue Ha DBM) ' '

Jq2.1
/nadopaTopHas padora/

1.24 HccnenoBanue paboTEI COOpYKEHUH 11
Guonorn4eckoit OYHCTKH CTOYHBIX BOJ 10 2 OIK-9 1 12
(MonenupoBanue Ha DBM)

J2.1
/naGopatopHas padora/
2 CamocTosiTeTbHAs pa60Ta CTyeHTa 10 57
2.1 Pabota ¢ NeKIMOHHBIM MaTepUaIoM, IIOUCK 1 11
0030p IHTEPATYPHI U HIEKTPOHHBIX HCTOYHHKOB 10 17 OITK-9.1 b 1'2
nH(OpMAIHH [0 TeMaM Kypca, yKa3aHHEIM B ' T 2'1
paszzene 4 PITJI. ’
2.2 BrITIonnHEHNE KOHTPOIBHBIX PabOT J1.1
10 33 OIIK-9.1 Jq12
J2.1
2.3 BerinonHenue 1oManIHero 3aiaHus J1.1
10 7 OIIK-9.1 Jq12
J2.1
3 Konrtpoas 10 36

5. ®OHJI ONEHOYHbBIX MATEPHAJIOB

KoHTposabHbIe BOIPOCHI 1JI51 CAMOCTOSITEILHOM MOATOTOBKH K TEKYyIel U MPOMeKyTOYHOM
aTTecTAllMU N0 UTOraM M3YYeHHUs] JUCHUIITHHbI

KOHTpOJ’lLHLIe BOIPOCHI 1J1s1 CaMOCTOSITEIbHOM MOJATOTOBKH K TeKyll[eﬁ aTrecranum




1 'azoouncTHbIe anmapatsl - Hanbosee YPPEKTUBHOE CPEACTBO 3aALIUTHI aTMOC(HEPHI OT 3arpsI3HEHUH.
[IpenssBisieMble K Ta3009UCTHBIM alapaTaM TPeOOBaHMUS.

2 OcHOBHI KJTaccH(pUKAIMK TA300YUCTHBIX anmapaTtoB. OreHka 3QGeKTHBHOCTH PabOThI Ta300YNCTHBIX
anmnapaTos.

3. Kimaccuduxaryst METOI0B OYMCTKH CTOYHBIX BOJI, YCIOBHS OTBEICHHUS CTOYHBIX BOJ B BOAHBIC OOBEKTHL.

4 Vonn3anus ra30B U KOPOHHBIA pa3psii MPH NEKTPUIECKOH 0UHCTKE Ta30B. DU3HMUECKHE OCHOBBI
NIEKTPUUECKOI OUMCTKH ra3oB. BonpTaMnepHbie XapaKTEPHCTHKH AIIEKTPODHIBTPOB.

5 Teopetuueckas 3pPEKTUBHOCTD ICKTPUIECKOM OUNCTKY ra3a. @opmyna Jleiiua.

6 OcHOBBHI KJaccU(UKAIMU U JIEMEHTHI KOHCTPYKIUH 351eKTpoGriibTpoB. OHO30HHBIE YHUPHUIIMPOBAaHHbIE
CyXHe 3JIEKTPOPUIBTPEL.

7 OcHOBBHI KJacCU(UKAIIMK U JIEMEHTHI KOHCTPYKIUH 351eKTpoQriibTpoB. MoKpbie TpyOUaThie 0THO30HHBIE
NEKTPOUIIBTPHI.

8 OcHOBBI KiTacCH(UKAINU U 3JIEMEHTBI KOHCTPYKLUH 3JIEKTPOGMILTPOB. [IBYX30HHBIE 3JEKTPOPUIBTPEL.

9 Dnexrpuueckoe 00opyaoBaHKE IMEKTPOGUIHTPOB. CIIOCOOB! NOBBIMICHHUS HAIPSKCHAS U BHITIPSMIICHHUS TOKA.
10 Metosl peryupoBaHus HalIPSHKEHHS Ha AIEKTPOAax. ArperaTsl HHTaHUS SIEKTPO(QUIBTPOB.
ITpeoOpazoBaTenbHbIE MOACTAHIMN. DICKTPUIECKUE PEKUMBI IINTAHUS INEKTPOPUIBETPOB

11 Bausiaue pa3nuvHbIX GaKkTOpPOB Ha padoTy 3MeKTpoduiIbTpa. DKCIUTyaTaus 3JIeKTpopuiabTpoB. Beidop u
pacuéT 3¢ HeKTHBHOCTH MIEKTPODUIBTPA.

12 ®usnueckne OCHOBHI U 001aCTh MPUMEHEHNS MOKPOH OYHCTKH Ta30B. 3aXBaT YACTHIL ITBUTH XKHUIKOCTHIO.

13 DHeprerudeckuii MeTo pacuéra neleynoBuTeneil. Temno- 1 MaccooOMEH B MOKPBIX MBUICYJIOBUTENAX.

14 ®dopcynounsle ckpy06epbl. Mx yctpoiicTBo 1 padoTa. TennoBoii pacu€r popcyHOUHBIX CKpyOOEepoB.
OmnpeneneHue CTENEHU OYUCTKH Ta30B OT MbUTH. OCOOEHHOCTH KOHCTPYKLUH (POPCYHOUHBIX CKPYOOEpOB.

15 Cxpy606epst Bentypu. YcrpoiicTBo u padota. JIpoOieHue Kamenb B ra30BOM MOTOKE. 3axXBaT YACTHI] MU
KaIlJISIMHA BOJIBL.

16 TermooOmeH B Tpy6e Bentypu. Opranmusanus oporieHus. Pa3nmuansie THIel ckpy00epoB Bentypu.
YHnpuunpoBaHHbIe TUIIOPa3MEPHbIE psiabl. Be1Oop 1 pacuér ckpydoepoB BenTypu.

17 BenomorarenbHOE 000pyIOBaHHE M XO3SHCTBO MOKPBIX Ta300YMCTOK. Y CTPOMCTBA AJISl JUCHIEPTUPOBAHUS
XKHUIKOCTH. THITBI HCTIONB3YEMBIX (POPCYHOK.

18 BprI3royHoc n cenapanusi Karelb U3 Ta30BOT0 ITOTOKA B MOKPBIX I'a30-04NCTKaX. BogHOE X035 CTBO MOKPBIX
Ta3004YHCTOK M €T0 HKCILTyaTaIys.

19 IIponecc ¢unpTpoBaHus 1 €ro 0COOEHHOCTH. XapaKTEPUCTHUKA MIOPUCTON MEPEropoaki. MexaHH3MBbI
npouecca GUIABTPOBAHUSL.

20 AHanuTnyeckoe onpenesieHne 3pGEKTUBHOCTH U THAPABIMYECKOTO COIPOTUBIICHHS TIOPUCTOTO (BHUIBTPA.
BosiokHUCTBIE UIBTPEL.

21 TkaneBbie GunbTpbl. OUIBTPOBaTIBbHBIE MaTepHanbl. COCOObI pereHepalyy TKaHu. PacyéThl TKaHEBBIX
¢GubTpoB. THUIBI U KOHCTPYKINHU TKAaHEBBIX (UIBTPOB.

22 3epHHCTBIE QUILTPBI C HETTOABIKHBIM M JBIDKYIIUMCS ciioeM. OCHOBBI pacuéra 3epHUCTHIX GUILTPOB. THITEI
1 KOHCTPYKIIMU 3€pPHUCTHIX GpUIbTpoB. MeTaiutokepaMudeckie GuiabTpbl. OUIBTPEl TYMaHOYJIOBUTEIIH.
Bozaymabie punbTps! 1, 2, 3 Ki1accos.

23 Cenapanus 4acTULbI IBLUIM U3 KPUBOJUMHEHHOr0 MOTOKA ras3a. JKanto3uiiHble nbuieynoBUTENN. PaguanbHble
TIBUICYJIOBUTEINH (ITBUIEBBIE MEIIKH) U OCHOBBI X PacyéTa.

24 TTpuHIMI ASHCTBHS U TEOPETHUECKUE OCHOBBI PA0OTHI ITMKIOHA. THITHI IUKIOHOB M OCHOBHBIE IIPAaBUIIA UX
9KCIUTyaTaIuy. BIOOp MKIIOHOB, ONpeieNeHHe UX THAPABINYECKOro conpoTuBieHus. Pacuér addexruHoCTH
LUKJIOHOB.

25 batapeiiHble IIUKIOHBI, UX BBIOOp, pacuéT M skcmryaTanus. KoHcTpykiuy 6atapelHBIX IUKIOHOB. Buxpessie
MBIICYIOBUTENH. POTAIMOHHBIE TBUICYIOBUTEIIH.

26 Cmecurenu A CMEIIMBAHUS Pa3IMYHBIX BUAOB CTOYHBIX BOJ M CTOYHBIX BOJ ¢ peareHTamMu. HasHauenue,
TIPUHIUIIBI pabOTHI, THUITEI CMECUTEINEH, 00J1aCTH UX MPUMEHEHHSI.

27 KoHCTpYKTHBHBIE OCOOCHHOCTH U pacyeThl €pPIIOBbIX, ABIPYATHIX, BUXPEBBIX BEPTUKAIBHBIX CMECHTEIIEH,
CMecHUTeNel-peakTopoB ¢ MeIalIKaMu.

28 YcpenHuTenu cTOYHBIX BoA. HazHaueHne, THITBI, MPUHIMIIB paOOThI, 00JIaCTH NPUMEHEHNUS. Y peTHUTENN
KOHIIEHTPAIIH CTOYHBIX BOJ - MPSIMOYTOJIbHBIE, KPYTJIble (B IIaHE), YCPEIHUTEIN PacXo/ia CTOYHBIX BOJI.
[MpuHIMIBI pacyeTra ycpeaHUTeNeH.

29 TIpoiiecchl 1 armaparsl JAJIst MPOLIEKUBAHUS CTOYHBIX BOJI. HazHaueHue, CYIIHOCTh IPOLIECCOB, IIPUMEHIEMOE
TEXHOJIOTHYECKOE 000pyIOBaHHUE: PEIIETKH, CETKH.

30 IIpomeccs! u anmapatsl Ui OCBETIICHHUS CTOYHBIX BOJ OTCTanBaHKWeM. HazHaueHue 1 CyIIHOCTh IPOIIECCOB.
31 XapakTepucTHKa AUCHEPCHBIX CUCTEM: CYCIICH3HUH, SMYIBCUH, MYTH U T.JI. 3aKOHOMEPHOCTH OCaXICHUS U
BCIUTBITHS AUCHIEPCHBIX dacTull. Koarymsamust n QuIoKymsmus Kak CiocoOsI MHTEHCU(HUKAIINN TIPOIIECCOB
OTCTaNBaHMS.

32 TexHostornyeckoe 000py10BaHKE /sl OTCTANBAHUS CTOYHBIX BOJ. [1€CKONOBKH; OTCTONHHUKH
TOPU3OHTAJIbHBIE, paJiiajbHble, BEPTUKAJIbHBIE, TOHKOCIOHHbIE; OCBETINTENH; CrycTUTeNn. KOHCTpYyKTHBHbIC
0COOCHHOCTH, IPUHIMII ISHCTBUSI, NPUHIUIIEI PACUYETOB.




33 Tlpoueccs! BeiAeneHus rpyooaucepcubix npumeceit (A1) B uenTpoOexuoM mosne. HazHadeHue U CyIIHOCTh
nporieccoB. TexHosoruaeckoe obopynoBanue ams Beiaenenus ['JII1 B ieHTpoOeKHOM IToJIe.

34 I'uapOLUKIOHB! OTKPBITHIE, MHOTOSIPYCHBIC, HAIOPHBIE; NeHTPU(yTH. IIpHHINIEI 1eHCTBHS, KOHCTPYKTHBHBIC
0COOEHHOCTH, IPUHIIUIIEI PACIETOB.

35 Ilpoueccs! u 00opynoBaHue It (IIOTAMOHHOW OYUCTKH CTOYHBIX BOJ. Ha3HadueHne 1 CynTHOCTB MPOIIECCOB
¢roranu. [THeBMaTH4eckast, HaropHAas, BakyyMHasi (iaoTanust, 3nekrpoduioranys. PakTopsl, BIUAIOMINE HA
Iponecchl (HIOTAIIMOHHOTO Pa3ACIeHHs CMECEH.

36 Tumsl (p10TaTOPOB: OTCTOMHUK-(IOTATOP, UMIIEIIIEPHBIE (IIOTATOPHI, AneKkTpodiaoTaropsl. ObnacTH
MIPUMEHEHNS1, KOHCTPYKTUBHBIE 0COOCHHOCTH, () (PEKTUBHOCTD, IIPHHIUITBI PACUETOB.

37 Ipoueccel u armapats! A1t GUIBTPOBAHMS CTOYHBIX BoA. HazHaueHue u cymHocTh Merona. dakTopsl,
omnpezensronie 3hpHEeKTHBHOCTh OYUCTKU BOJIBI (PHIBTPOBAHUEM, CKOPOCTh (PHIIBTPOBaHMUSI.

38 Knaccudukanus ¢puiabTpoB Uit GUIBTPOBAHUS CTOYHBIX BOJ: MEIJICHHBIE, CKOPBIE, HAIIOPHBIC U
Oe3HanopHble (PUIIBTPBI C 3EPHUCTON 3arpy3Koi; GUIBTPHI C IUIaBaloOIeH 3arpy3Koi, TaTPOHHbBIE (DUIIBTPHI,
npecc-puabTpEI, OapabaHHBIE U TUCKOBEIC BaKyyM-(HIBTPEIL.

39 KoHCTpyKTHBHBIE OCOOCHHOCTH, IPHHIIUIIBI ACHCTBUS, 00JIACTH IPUMEHEHHS, IPUHIIMIIB PacUeTOB (DHIIBTPOB
IU1s1 QUITBTPOBAHUSI CTOYHBIX BOJI.

40 IMpomeccs! U armmapaThl IS HEHTpalIn3aIiy CTOYHBIX BoJ. Ha3zHaueHue u CYIIHOCTD mporiecca
HEWTpanu3alun, HeUTPaInu3yoIIue PEeareHThl, pacieT pacXxo/ia peareHTOB U alllapaToB, BIMSIHUE BHEITHAX
(hakTOpPOB Ha MPOIIECCHl HEUTPATH3aNH.

41 Ilpoueccsl peareHTHON OYUCTKU CTOYHBIX BOJ U BBIAETICHUS BPEIHBIX BEIIECTB B BUJIE TPYIHOPACTBOPMBIX
coeiMHeHUil. Brinenene HOHOB TXKEJbIX METaJUIOB, (PTOPUIOB, COETUHEHUI MBIIIbSIKA U CypbMbI IPU
00paboTKe CTOYHBIX BOJ IIEIOYAMH, COJISIMU KaJIbIIMs, XKeJle3a, CEPHUCTBIMHU COCAMHEHUSIMH.

42 Ilpomueccs U anmapaThl ISl OKUCIUTEIBHBIX METOA0B OYHCTKU CTOUHBIX BOA. OKUCIIEHHE XJIOPOM U
XJIOPCOJIeP KAIIMMHU peareHTaMU, TIEPOKCHUIOM BOJOPOA, O30HOM, KaTaAJIUTHYECKOE OKUCIICHHE KUCIOPOIOM.
CyImHOCTh METO/IOB, YCTAHOBKH M 000pY0BAHHUE, IPHUMEPHI IPOMBIIIIICHHOTO IPUMEHEHHS.

43 O4uncTKa CTOYHBIX BOJ OT IIHAHUIOB, POAaHuaoB, peronos, CITIAB u mpyrux opraHI4ecKuX COCTUHEHUH.
[TpuHOMIBI pacdera pacxoa pearcHTOB.

44 TIponeccsl 1 anmapatsl aicopOIMOHHON OYNCTKH CTOYHBIX BoJ. Ha3HaueHwe, CyIIHOCTh M 00IacTH
MIPUMEHEHNS.

45 Twumsl cOpOEHTOB, BENWYMHA a1cOpOIMHN, H30TepMBI copouuu. IIporieccs! 1 anmapaTsl pereHepaun
COpOEHTOB.

46 TIponeccel 1 anmnaparsl A5l HOHOOOMEHHON OYMCTKU CTOYHBIX BOoJ. HazHaueHue, CYIIHOCTh MPOLIECCOB
HOHHOTO 00OMEHa, 00JIaCTh IPUMEHEHHUS, TUITBI HOHUTOB.

47 TlpupoaHbIe ¥ CHHTETHYECKHE HOHOOOMEHHUKH, KATHOHUTHI U aHUOHUTHL. OOMEHHAasi eMKOCTh HOHUTOB,
pereHeparyst HOHUTOB. IIpHHIMITEI pacdeTa HOHOOOMEHHBIX IPOLIECCOB U aNapaToB.

48 Ilpomueccs! U anmapaThl 3IEKTPOXUMUIECKOH OYHCTKU CTOYHBIX BOJ,.

49 Knaccudukaryst METOJI0B 3JIEKTPOXUMHIECKOH 00pabOTKM CTOYHBIX BOJI: 3JEKTPOKOATYJISIHS,
AEKTPODIIOTAINS, 3TEKTPOOKUCIICHNE, IIEKTPOOCAKACHHIE, 3JIEKTPOBOCCTAHOBICHHE. HIICKTPOIUAIIN3, Tallb-
BaHOXHMHYECKasi OYNCTKA CTOYHBIX BOA. CyIIHOCTh METO/I0B, 00JIACTh IIPUMEHEHUS U UX CPaBHHUTEIIbHAS
XapaKTepUCTHKA.

50 MeMOpaHHBIE TPOILIECCHI B TEXHOJIOTHH OYUCTKH CTOYHBIX BOJ. YIbTpadmIbTpanus, HaHO(QHUIbTPALHS,
runepduiabTpanys (00paTHbIN ocMoc). XapakTepuCTHKa MEMOpPaH, UX CEeJIEKTUBHOCTh, IPHHIUITHAIIEHBIE
KOHCTPYKIIMH aNapaToB MEMOPaHHOM OUYMCTKH CTOYHBIX BOJ.

51 Ha3nadeHue, CynHOCTb, 00IAaCTh NPUMEHEHHS, TPUHIUITHAIEHBIE CXEMBI, OCHOBHBIE 3JIEMEHTHI COOPYXESHUN
OMOJIOrN4YECKON OYUCTKH, OCHOBHBIE (DaKTOPBI, BIMSIOIINE HA ITPOLECCHl OMOIIOTMYECKOH OUMCTKH.

52 Aspotenku. [IpuHnun nefcTBHsL, KOHCTPYKTUBHBIE OCOOCHHOCTH, IPHHIUIIB PACYETOB, IPUMEPHI
MIPOMBIIIJICHHOTO ITPUMEHEHHS.

53 buoduneTpsl. [IpuHIMI NeHCTBYSA, KOHCTPYKTHBHBIE OCOOCHHOCTH, IPHUHIIUITEI PACUETOB,

54 OxcureHku u 6nocopOepbl. [IpHHIHIE NeiicTBUS, KOHCTPYKTHBHBIE 0COOCHHOCTH.

55 Tlons opomieHns1, a3pOIUPKYIIIUOHHBIE 0ACCEHHBI U KaHaJbl; MCHATCHKH. [[pHHIUITE eiicTBUsA, 00MacTu

KoMmnuiekT BonpocoB 1Jisl NPoBeAeHUs] KOHTPOJIbHBIX padoT

Kontpomnsnas padora Ne 1

Bapmnanr 1

1 OcHOBBHI KJTacCH(HUKAIINU TA3009UCTHRIX anmapaToB. OrneHka 3¢ (HeKTHBHOCTH PabOThI ra3009HNCTHBIX
anmnapaToB

2 ®opcyHouHBIE CKpy0Oeps!l. X ycTpoiicTBO U paboTa. OCHOBBI TEIUIOBOTO pacdéTa GOPCYHOUHBIX CKPyOOepoB
3 Ilpomecc GpUIBTPOBAHNUS U €r0 OCOOCHHOCTH. XapaKTePUCTHKA IIOPUCTOM MeperopoIki. MexaHHu3MBI
npouecca GUILTPOBAHUS

BapuanT 2
1 Knaccudukanys MeToJ10B OYMCTKY CTOYHBIX BOJ, YCJIOBHS OTBEJICHHUS] CTOYHBIX BOJI B BOJIHBbIE O0OBEKTHI.




2 Ckpy06epsr Bentypu. YerpoiictBo u pabora. [IpoOieHue Kamneib B ra30BOM IMOTOKE. 3aXBaT YaCTHUII MTBLTA
KarusiMH BOJIbI.

3 TkaneBbie GMIBTPHL. OUILTPOBANBLHBIC MaTepraibl. CIIOCOOBI pereHepany TKaHu. PacuéThl TKaHEeBbBIX
¢mIBETPOB

BapuanT 3

1 MoHu3anus ra3oB U KOPOHHBIN pa3psa. PU3ndecKue OCHOBBI AIEKTPUUECKON OUMCTKU ra3oB. BoapTamnepHble
XapaKTEePUCTUKH ANEKTPOPUIBETPOB

2 VYcrpolcTBa It AUCTIEPTUPOBaHUS )KUAKOCTU. THITBI HCIoIbp3yeMbIX opcyHOK. BprisroyHoc u cenaparys
Karenb U3 Ta30BOro Notoka. BomHoe X034HCTBO MOKPBIX Fa3004YUCTOK U €T0 3KCILTyaTalus

3 3epHuUCTBIC UIBTPHI C HETOABMKHBIM M ABIOKYIIMMCS ci1oeM. OCHOBBI pacuéra 3epHUCTHIX GHUIBTPOB. THITHI 1
KOHCTPYKIMH 3€PHUCTHIX (PUIIETPOB

Kontponsras padorta Ne 2

Bapuanr 1

1 JIBmKeHHE YacTHIIBI BIIH B HENOABIKHON cpene. OcaxIeHne MBIIH B OCaJUTENIFHBIX KAMEPAX U ra30xo1ax u
OCHOBBI €T0 pacdéra

2 CMecHTeNH AJIsl CMEIIMBAHUS PA3IMIHBIX BUOB CTOYHBIX BOJ M CTOYHBIX BOJ ¢ pearcHTamMu. HazHaueHne,
TIPUHITUITEI pabOTHI

3 Hpoueccm U armapartsl JJ1d OPOUC)KUBAHUA CTOYHBIX BOI. Ha3Haqu1/1e, CYHIHOCTB IMPOLECCOB, IPUMCHACMOC
TEXHOJIOTUYEeCKOoe 000pyL0OBaHUE

Bapmnanr 2

1 [IpuHUMT NEHCTBHS U TEOPETUYECKUE OCHOBBI paOOThI LIMKJIOHA. THITBI IIMKIOHOB M OCHOBHBIE MPaBHJIa UX
9KCIITyaTaIHy.

2 YcpenHuTeNnH CTOUHBIX BoJ. HasHadueHue, THIIBI, NPUHIUIIB! paboThI, 001aCTH NPUMEHEHNSI.

3 Ilpouecchl U anmapaTsl Uil OCBETICHHS CTOYHBIX BOJ OTCTanBaHWeM. Ha3HaueHue 1 CyIIHOCTh MPOLECCOB

BapuanT 3

1 BarapefiHple IUKIOHBI, KX BBIOOD, PacdéT U AKCIuTyaTarys. KoHcTpyKkinu OaTapeHBIX IUKIOHOB. BUxpeBsie
IBIICYIOBUTEIH

2 YpeaHuTenau KOHIIEHTPAIIMUA CTOUHBIX BOJI - MPSMOYTOJIbHBIE, KPYTJIbIE (B IJIaHE), yCPEAHUTEIN PacXoaa
CTOYHBIX BOJ. [IpHHIIUIIEI pacdeTa ycpeaHuTeneit

3 I[Iporecch Beinenenus rpyooaucnepcHbix mpumeceit (I'J111) B nenTpobexHoM nosie. HazHaueHue U CyIHOCTh
nporeccoB. TexHosoruueckoe obopynoBanue aius Beiaenenus ['II1 B ieHTpoOeKHOM ToJIe

KontponpHas padora Ne 3

BapuanT 1

1 Ipouecch! u anmapartsl JUId HEWTpaIM3aluy CTOYHBIX BOJI. HasHaueHHe U CynIHOCTh Mpoliecca HeHTpalu3annu
2 [pouecchl u anmapatsl acOPOIMOHHON OYUCTKN CTOYHBIX BoA. HazHaueHne, cymHocTh 1 001acTu
TIPUMEHEHNSI.

3 Ha3naueHwue, CyIIHOCTh, 00J1aCTh IPUMEHEHHUS, IPHHIUIHAIBHBIE CXEMbI, OCHOBHBIE 3JIEMEHTHI COOPYKEHUI
OMOJIOrN4YeCKON OYUCTKH, OCHOBHBIE (DAKTOPBI, BIMSIOIINE HA MPOLIECCHl OHMOIIOrMYECKOH OYHCTKH

Bapmnanr 2

1 TIporiecchl peareHTHO OYMCTKH CTOYHBIX BOJ U BBIIETICHUS BPEIHBIX BEIIECTB B BUIE TPYAHOPACTBOPMBIX
COCIUHECHUM.

2 TIpormecchl 1 anmapatsl AJ1s1 HOHOOOMEHHOH OYHCTKU CTOYHBIX BOJ. Ha3HadueHne, CyITHOCTh MPOIECCOB
HOHHOTO 00MEHa, 00JIACTh MIPUMEHEHHSI, THITHI HOHUTOB

3 Anporenku. [IpuHIUT NeHCTBUS, KOHCTPYKTUBHBIE 0COOCHHOCTH, IPUHIIHITEI PACYECTOB, IIPUMEPHI
MIPOMBIIIJIEHHOT'O TPUMEHEHUS

BapuanT 3

1 TIpotiecchl u anmapathl IJIs1 OKHCIUTEILHBIX METOIOB OYMCTKH CTOYHBIX BOJ.

2 TIporecchl U anmaparthl JIEKTPOXUMUUECKONH OUYUCTKH CTOYHBIX BO. Kitaccuukamnus MeTo10B
AJIEKTPOXUMHUYIECKOH 00pabOTKH CTOYHBIX BOJI

3 buodunbTpel. [IpuHIUN 1EeHCTBUS, KOHCTPYKTHBHBIE OCOOCHHOCTH, MIPUHIIMITEI PACYETOB

IlepedyeHb MCXOHBIX JAHHBIX IS BHINOJTHEHUS JTOMAIIHUX 3aJaHMI, MPAKTHYECKUX H
Ja00paTOPHBIX padoT




B peky ¢ pacxonoM Bombl (Qe, M/c) cOpachIBAIOTCS CTOYHBIE BOJIBI

coziepxanme (EHoN, KOTOPOro HeT B peKe. 3a00p BOABI

MPEeINPUsATHEM POUCXOIUT BhIle copoca. KakoBa nomyctumast koHueHTpaus denona B crokax, eciu [1JIK ¢enona cocrasmser 0,001 mr/a

JAOCTUTACTCA B CTBOPE «IIOJTHOT'O CMCIIUBAHUA», a4 pacXxo CTOYHBIX BOJ COCTABIIACT (an M3/C)?

Ne Bap 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Qe 10 11 15 16 17 18 19 20 21 22 23 24 25 26
Qe 1 1 1 2 2 2 2 2 2 3 3 3 2 2

Ne Bap 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Qe 26 27 28 29 30 28 31 32 33 23 23 24 25 26
Qe 1 1 1 2 2 2 2 2 2 1 3 2 3 4

OrmpeienuTh pa3Mepsl TOPHU3OHTAIBHOMN MECKOJIOBKH JJIsSi OYMCTKHA CTOYHBIX BOJI FOPOJIA C HaceaeHneM (A) THICSY YETOBEK MPH (max
= (B) M®/cex u 1pH qmin = (B) M%/cek. I'iy6uHa Bo/IbI B IIOABOMAIEM KaHANE IPH MAKCHMAILHOM IIputoke h = 0,9M. B neckosoBke T0KHbI
OBbITh 3a/IeP)KaHbl YACTHULIBI TecKa KpymHOCTho (I) MM.

Ne Bapuanta q”Cﬂe“HOCT’; e;‘(;“eﬂeﬂ, (TBIC. Qrmax, M°/C Cminy M%/c KpynHocTb Hecka, MM
1 110 0,7 0,2 0,15
2 120 0,7 0,2 0,15
3 130 0,7 0,2 0,15
4 140 0,7 0,2 0,15
5 150 0,7 0,2 0,15
6 160 0,75 0,2 0,15
7 170 0,75 0,3 0,15
8 180 0,75 0,3 0,15
9 190 0,7 0,3 0,15
10 200 0,75 0,3 0,25
11 115 0,8 0,3 0,25
12 118 0,8 0,4 0,25
13 121 0,65 0,3 0,15
14 122 0,6 0,4 0,25
15 125 0,75 0,3 0,25
16 221 0,65 0,4 0,15
17 222 0,7 0,3 0,25
18 230 0,65 0,4 0,15
19 240 0,6 0,4 0,25
20 235 0,7 0,4 0,25
21 123 0,6 0,4 0,25
22 142 0,6 0,3 0,15
23 99 0,6 0,3 0,15
24 101 0,7 0,4 0,25
25 105 0,65 0,3 0,15
26 111 0,7 0,4 0,25
27 132 0,7 0,3 0,15
28 133 0,8 0,4 0,25
29 203 0,7 0,3 0,15

OnpeeuTh pa3Mepbl PEMETKU JUI OYUCTKH CTOYHBIX BOJ ¢ MaKCHMAlbHBIM pacxojoM q = (A) M%/cek Mpu pacdeTHOM yucIie
xuteneit roposa (b) Teicsd sxureneit. CToYHbIC BOABI MOIXOMAT K OYHCTHON CTaHINH 1Mo Kanany mmpunoi 0,8 m. [lpu namonuenuu h, = 0,87
M co ckopocThio 1,09 m/cex. CTep)KHH pelIeTKH BBIIOIHEHBI i3 MOI0COoBOM ctaimd S X 1 ==8 x 50 mm. Pemetka ycranoBmena nox yriom 60° k

JIHY KaHaJa.
Ne BapnanTa 1 2 3 4 5 6 7 8 9
g, mM¥/cex 08 0,8 0,8 0,8 0,8 0.8 0,8 0,6 0,6
Yucino sxuteneit, 10° 100 150 200 300 140 155 125 132 123
Ne BapuaHTa 10 11 12 13 14 15 16 17 18
g, M%/cex 0,6 0,6 0,65 0,7 0,7 0,6 0,6 0,65 0,7
Yucno xurenei, 103 142 125 143 144 121 142 125 143 144
Ne BapuaHTa 19 20 21 22 23 24 25 26 27
g, mM/cex 0,75 0,8 0,8 0,75 0,65 0,65 0,65 0,65 0,7
Yucno xuteneid, 10° 200 210 220 230 233 234 245 264 278

PaccuuraTh ropu30HTAIBbHBIN OTCTONHHK FOPOACKON OYUCTHOMN CTAHIIUY 10 CIEAYIONTHM JAHHBIM.
CpenHsisi IPOU3BOAUTEIBHOCTD Konuenrparus s3semeiiyix
Ne Bapuanra Qu, M cyTRH yactur C,, DodexT ocBeTnenns I, %
MI/71
1 10000 400 50




2 15000 400 50
3 20000 400 50
4 21000 400 50
5 22000 400 50
6 23000 400 50
7 24000 400 50
8 25000 400 50
9 26000 300 50
10 27000 300 50
11 28000 300 50
12 29000 300 50
13 30000 300 50
14 31000 300 50
15 32000 300 50
16 33000 300 40
17 34000 300 40
18 35000 300 40
19 36000 300 40
20 37000 300 40
21 38000 300 40
22 39000 200 40
23 40000 200 40
24 41000 200 40
25 42000 200 40
26 43000 200 40
28 44111 200 40
29 42500 200 40

Paccunrath 6I/IOd)I/IJ'IBTp, HCIOJIB3Ysl CJICAYIOIINE NCXOOHBIC TaHHBIC

Ne Qu, BIIK o BIIK on Cpenne- BIK o Bupn 6uopunsrpa
M3/CyT Len, Le><1 Tw aj,
MI/1T MI/TT r/4en-
CYT.
1 100 185 15 12 40 KamnenbHblit
2 200 180 15 12 40 KanenpHblit
3 300 150 15 12 40 KanenbHbIi
4 400 200 15 12 40 KanenpHblit
5 500 210 15 12 40 KanenbHbIi
6 600 180 12 12 40 KanenpHblit
7 700 200 14 12 40 KanenpHblit
8 800 180 12 12 40 KanenbHbIit
9 1000 200 20 12 40 BbICOKOHATPYKEHHBII
10 2000 250 20 12 40 BbIcOKOHATPYKEHHBIH
11 3000 220 20 12 40 BbICOKOHATPYKEHHBII
12 4000 240 22 12 40 BricokoHarpyKeHHBIH
13 5000 260 25 12 40 BpICOKOHATPYKEHHBII
14 6000 280 28 12 40 BbICOKOHATPY)KEHHBIH
15 7000 150 20 12 40 BbICOKOHATPYKEHHBII
16 10000 120 16 12 40 C mockoii 3arpy3koi
17 15000 120 16 12 40 C II0CKO# 3arpy3Koii
18 20000 120 16 12 40 C II0CKO# 3arpy3Koii
19 21000 120 16 12 40 C 1mIocKkoi 3arpy3koi
20 22000 120 16 12 40 C II0CKO# 3arpy3Koii
21 23000 120 16 12 40 C 1mockoit 3arpy3koi
22 24000 120 16 13 40 C II0CKO# 3arpy3Koii
23 25000 120 16 13 40 C 1mIockoit 3arpy3koi
24 25100 120 16 13 40 C II0CKO# 3arpy3Koii
25 25200 120 16 13 40 C miockoi 3arpy3koi
26 25300 120 16 13 40 C II0CKO# 3arpy3Koii
27 25400 120 16 14 40 C miockoii 3arpy3koi
28 26000 120 11 14 40 C II0CKOH 3arpy3Koii
29 25500 120 11 14 40 C II0CKO# 3arpy3Koii
PaccynTaTh a9pOTEHK 7151 TOPOJCKHX CTOYHBIX BOJ, HCIIONB3Ys CICAYIOIHE HCXOAHbIC TaHHbIC
Ne BapuaHTa Tun Qw Q BITK om BIIK oms Cedp,
a’poTeHKa M/ m¥/cyT Len, MI/0T Lex, MI/T M/
10° 103
1 CwmecHr. 1,0 60 100 15 120
2 CmecHr. 11 60 110 15 120
3 Cwmecur. 1,2 60 120 15 120
4 CwmecHr. 1,3 60 110 15 120
5 Cwmecur. 1,4 60 120 15 120
6 Cwmecur. 15 60 130 15 120




7 CMmecur. 1,6 60 110 15 120
8 CwMmecur. 1,7 60 100 15 120
9 CMecur. 1,8 60 110 20 120
10 CmMmecur. 1,9 70 120 20 120
11 CMmecur. 2,0 70 120 20 120
12 CmMmecur. 2,1 70 130 20 120
13 CmMmecur. 2,2 70 140 20 120
14 CmMmecur. 2,3 70 130 20 120
15 CmMmecur. 2,4 80 120 20 120
16 CmMmecur. 2,5 80 120 20 120
17 BeirecHut 1 50 140 15 140
18 BeitecHuT 15 50 120 15 140
19 BriTecHuT 2,0 50 130 15 140
20 BeitecHuT 25 50 110 15 140
21 BriTecHuT 3,0 100 125 15 140
22 BeitecHuT 3,1 100 140 15 140
23 BeitecHuT 3,2 100 110 20 140
24 BriTecHuT 2,0 70 100 20 140
25 BeitecHuT 2,7 70 140 20 140
26 BriTecHuT 2,8 70 140 20 140
27 BeitecHuT 3,3 100 140 20 140
28 BriTecHuT 2,9 100 140 20 140
29 BeitecHuT 2,9 111 140 20 140

PaccuuraTe Ouonoruyeckue npy/apl ryOOKOH OUYMCTKHU, UCTIONb3YsSl CIEAYIOLINE UCXOIHBIE JaHHBIE

1.1. Ilpumep HCXOAHBIX JaHHBIX K PacyeTy TPyO4aToro 1IeKTpopHIbTpa
Bapuant Ne 1.2: [Tbu1b e4d KaJbUHHAMY ATIOMUHUEBOrO 3aBoja. IIpo6a oTo6paHa U3 ra3oxo/a nepej CUCTeMOU ra3004HUCTKU.

Mopdgonozus wacmuy nein. OcHOBHas Macca 4acTHI] UMeeT GopMy OKpYrIEHHBIX 3€peH. Cpean JacTHIl MeTbue 5 MKM BCTPEYaroTCs
YaCTHIIBI IIACTUHYATOH (opMer; 1BeT mbutH Genbrii (d50=9,6 MkM; 6=2,6; Syﬂ=8560 CMZ/F).
Jlucnepchuiii cocmas (cepuMeHTalys B OCH3UHe):

d, MKM 2,5 4,0 6,3 10 16 25
g, % (mo wmacce wacrun |95 88 73 48 14 2,5
kpynaee d)

v, cM/c 0,06 0,15 0,38 0,96 2,46 6,0

Mexanuueckue ceoticmea nwinu: Yy =3220 KF/MS; Yr.y=889 Kr/M3;

Yy:1263 KF/M3; 0cp=66 °; 0;=49 °; P=403 Ila.
Xumuueckuii cocmag notiu (pH BoastHOM BBITsDKKH 8,0):

KoMrioHeHTbI ILILIL. SiOy Al»0O3 FepO3
Conepxxanue, % (1o macce) 3,1 21,1 72,2 0,6
IMponomxenne
KommoneHTs! CaO MgO NapO KoO
Conepxxanue, % (1o macce) 0,7 0,1 0,8 0,2
Pagnosecnas enasicnocmo neiii @ IPU Pa3IMIHON OTHOCUTENBHON BIXKHOCTH BO3YyXa @p

o % 1,35 1,7 2,55 39 6,25 10,5
¢g, % 10 20 40 60 80 95

3

Xapaxmepucmuka eaza—nocumens: t=200 °C; z=600 r/m°; conepikanue B rase, % (0066éMmH.): 9,0 CO2; 1,0 O9; caexst CO; 90,0 No.

1.2. TIpumep UCXOAHBIX JAHHBIX K PACUETY INIACTUHYATOTO AIEKTPOPHUILTPA

Bapuant Ne 1.14: TIsuth MapTeHOBCKOM meu (Bec cagku 600 T, ChIpbe: METAJUIONOM, Py/a, YyryH, H3BECTh, U3BECTHAK, JIOJIOMHUT,
MarHesHT, OKHCh XpoMa, THTaH 1 1p.). [Ipoba oroOpana u3 Gynkepa snekrpodunsrpa tTuna IITJIC—4—70 (=96 %).

Mopdghonoeus uacmuy neiu. YacTHIB! ¢ pa3BUTONH MOBEPXHOCTHIO, 3EPHUCTOH WM IUIACTUHYATOW (OPMBI ¢ BKIFOYEHHEM MEIKHX
BOJIOKHUCTHIX gacTuil. Okpacka G0NBIIMHCTBA YacTUIl KpymHee 10 MKM I'ycTo KOpHYHEBasi, TOYTH Hempo3padHas. bonee Menkue yacTuis! B
MPOXOASIIEM CBETE UMEIOT OKPACKY OT JKENTOBATO—KPACHOM /10 KopuuHeBOW. [TbuIb CKIIOHHA K 00pa3oBaHMIO arperatoB pasmepoM 1o 200

MiM (d50=6,9; 6=2,6; Ssz:I 1200 CM2/F).
Jlucnepchulii cocmag (CEAUMEHTALMS B STUIIOBOM CIIUPTE):

d, MkM 1,0 1,6 2,5 4,0 6,3 10 16 25
g, % (mo wmacce wyactun | 96 92 86 72 54 38 16 7
kpynaee d)

v, cM/c 0,012 0,032 0,078 0,21 0,49 1,24 3,19 7,8

Mexanuueckue ceoticmea noiau: yy=4160 KF/M3; Yr.y=480 Kr/M3;

1y=840 kr/a>; 017 =66 °; ;=52 °; P=904 Ia; K, < 0,510 2 m/ar.




Xumuueckuii cocmas noiau (pH BogHOMN BBITSIKKY 4,5):

Kommnonentst SiOy FepO3 FeO Cao MgO
Conepxanue, % (1o macce) 0,3 57,9 22,3 1,59 1,04
KomrmoneHnTst KO MnO P205 S
Conepxxanue, % (1o macce) 3,32 0,52 0,18 4,07

Pasnosecnas enadicnocms noiiu @ IPH Pa3IMYHOM OTHOCHTENIBHOMN BIAKHOCTH BO3/yXa ¢p (cMaunBaemocts 100 %):
QI % 0,1 0,3 0,8 1,8 4.4 16,7
¢g, % 10 20 40 60 80 95

Xapaxmepucmuxa eaza—nocumens: t=620 °C; z=1,51 F/M3; cojepxkanue B rase, % (00béMH.): 12,0-14,0 O9; 5,5-7,0 CO2; no 0,0023
CO; 7,3 HpO; ocranmsroe No.

1.3. Ilpumep HCXOHBIX JAHHBIX K pacdeTy pyKaBHOro GpuibTpa

BapuanT Ne 1.9: TTbuth IUTEHHOT0 ABOpA METAJLTYPrHYECKOTO 3aBojia. [Ipoba — CMETHI ¢ METAJUIOKOHCTPYKIMIA JINTEHHOTO TBOPA.

Mopdgonoeus uacmuy nviau. bospiuas yacTs yacTur kpynHee 10 MKkM uMeeT popMy JIHCTOYKOB, @ YacTUIEI Menbye 10 MkM — dopmy
3épeH. KpymnHble 4acTHIBI B OTpaXEHHOM CBeTe OyiecTsAInue cepble, YacTHIBI MeHee 15 MKM KopH4Hero IBeTa. B obmieil Macce IBeT NbLIH

uéphblii (d50=30 mxM; 6=1,76; Syﬂ:3350 CMZ/F).

Jlucnepcrulii cocmas (pOTaLMOHHAS cenapalys B Ja0OpaTOPHbIX YCIOBHSX):

d, MKM 6,3 10 16 25 40
g, % (1o macce yactui kpynsee d) | 99 96,5 86 60 30
v, cM/c 0,32 0,81 2,08 5,07 12,0
Mexanuueckue ceoticmea noinu: Yy =2710 KF/MS; Yry=471 Kr/M3;
yy=585 kM50, =49 °; 03=39 °; P=122 Tla; Ko < 051012 w2k
Xumuuecxuii cocmag nviau (pH BoHOM BBITSIKKY 7,6):
KoMIoHeHTsI ILILIL SiOy FepoO3 FeO
Conepsxanue, % (110 Macce) 21,7 41 47,3 20,1
IponomxeHue
KommonenTs! CaO Al>03 S MgO MnO
Coneprxanue, % (110 Macce) 3,8 0,33 0,15 0,2 0,2

Pasnosecnas enasicrocms noiay @ IpH pa3THIHON OTHOCHTEILHOM BIAXKHOCTH BO3AYyXa @ (cMauuBaeMoCTh 2 %):
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1.4. IlpuMep HCXOMHBIX JaHHBIX K PacdeTy CKOPOCTHBIX HBUISYIOBUTENEH ¢ TpyOamu Bentypu

Bapuant No 2.2: Tlpuib, Bbuiensitolasics 0P BBIIABKE CTanud B 3aekTpoayroBoit meun JICII—3A cranenyiaBHILHOIO Iiexa

MallIMHOCTPOUTENBHOTO 3aBosia. [Ipoba oToOpana u3 OyHkepa pykasHoro ¢uibstpa (1=99,4 %).

Mopdghonoeus yacmuy notnu. YacTHIBI B OCHOBHON Macce OBAIBHOM M 3epHUCTOH (GopMbl. Cpenut gacThl 6oiee 15 MKM BeTpedaroTcs
KpYIHbIE TIOPUCTBIE YACTHIBI YEPHOTO IIBETA, a CPeJH YACTHI] MeHee 2 MKM — YaCTHUIIbl BOJIOKHUCTON M IIACTHHYATOH (GOpMBI XKEITOTO,
3€/IEHOBaTO—KOPHYHEBOTO M KENTO—KOPUYHEBOrO I1BeTOB. B o0melt macce mper mbutn TéMHO—KopudHeBBIH (d50=3,0 MxMm; 0=3,1;

Syx=16000 c?/r).

Hucnepcnviii cocmag (POTaLMOHHAS cerapalyst B JIAOOpaTopHH):

d, MKM 1,6 2,5 4,0 6,3 10 16 25
g, % (1o macce) 72 57 40 26 14 8 3
v, cM/C 0,03 0,07 0,18 0,44 1,12 2,88 7,0

Mexanuyeckue ceoticmea nwvinu: Yy =3980 KF/M3; yH.y:762 Kr/M3;

yy=950 kr/3: 01y =51 °; ;=42 ©; P=330 Ila.
Xumuueckuti cocmag noiau (pH BOJHOM BBITSIKKH):

KommoneHTsI ILILIL. SiOy FeoO3 Crp03 MnO2 NiO

Copnepxanue, % (1o macce) 3,2 15,7 30 8,7 9,1 1,9
IIponomxkenue

KommoneHTs! V705 TiOp WO3 Al>03 NapO K20

Coneprxanue, % (1o Macce) 2,2 25 11 1,6 0,8 0,8




Pasnosecnas énaxcrocms nwiau G PH Pa3IUIHOH OTHOCHTEIBHOH BIXXHOCTH BO3IyXa (g
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Xapaxmepucmuxka caza—nocumens: t=45 °C; z=0,136—0,496 /S,

IlepeyeHb pa6oT, BHINMOJHAEMBIX B Ipoliecce H3yYeHHsI TMCUHMILIMHBI (MoayJisi, mpakTuku, HUP)

1. TIIpaxTtudeckue pabOTH B ceMeCTpe
2. Jlomaminee 3aganue (pedepar)

OueHouHble MaTEPUAJBI (OLIEHOYHbIE CPEICTBA), HCHOJIb3YyeMble ISl 3a4eTa

OK3aMeHaIOHHBII OMIIeT BKIIFOYaeT B ces 2 BOIpoca N3 yCTAaHOBJIEHHOTO MIEPEYHs IO TeMaM, W3JI0KEeHHBIM B 4
paznene nannou PIT/I.
bunets! XxpaHsTcs Ha Kadenpe U YTBEPXKICHbI 3aBeAYIONNM Kadeapon

MeTonuka OLleHKH Pe3yJabTATOB 00yUeHHs N0 JUcHMILInHE (Moayai0, npakTuke, HUP)

TpeboBaHus K OLICHUBAHMIO B COOTBETCTBUH C Y4E€OHBIM IIJIAHOM: dK3aMeH B 9 cemecTpe.

Cuctema OLIGHMBAHHMS, HCIOJIb3yeMas IperojaBaTesieM Ul TeKyLled OLEHKH yCIeBaeMocTH B 9

ceMecTpe - OayuIbHO-PEHTHHIOBAs:

- mocenieHue Jekuuii — 1 6at 3a 1 3anstue (Bcero 17 3ansrtuii), ntoro He 6osee 17 6aioB;

- BBITIOJIHEHHUE MPAKTHYECKUX paboT — o 4 Oama (Bcero 8 padot), utoro He 6osee 32 0aoB;

- BBIIIOJIHEHHE pedepara Ha TeMY VI CAMOCTOSITEIbHON TPopaboTku — He Gonee 11 Oamios.

HUTOI'O ne 6onee 60 6awioB B cemecTpe.
e  VYcioBHe I0IycKa K 9K3aMEHY [0 AUCLHUIUINHE — HATMYHE He MeHee 33 GaioB ceMecTpOBOH paboTEL
e Meroauka pacyeTa OLCHKH Ha 3K3aMeHe.
e  OrBer Ha 9k3aMeHe oneHuBaetcs B 40 6amnoB. Kpurepun onpeneneHus OLeHOK Ha SK3aMEHE HU3JI0KEHbI

B paznene S [lonoxeHus o mpoMeKyTouHol aTTectanuu crynentoB ®I'AOY BO HUTY «MUCuC» (I1

239.09-14)

JUCHUILINHBI

. YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemasi JinTeparypa

6.1.1 OcHoBHas1 JIUTEpPaTypa

0603H ABTOpBI, 3ariaBue bubauoreka HN3paresbeTB
ayeHHe | COCTaABUTEJH 0, I'oJt
JI'1.1 | Kapmanos TexHoorus OUUCTKU YHuBepcHUTETCKAS Mocksa ;
AL, CTOYHBIX BOJ : y4eOHOE oubmmorexa ONLINE Bomoraa :
[Homuua U.H. nmocooue URL: Wndpa-
2-€ U3J1., UCTIP. U JIOII. https://biblioclub.ru/index.| Wmxenepus,
php?page=book&id=49388 2018.-213 c.
8 ISBN 978-5-
9729-0238-5
JI1.2 | MyxXyTIuHOB DU3HKO-XUMUYECKUE YHuBepcHUTETCKAS Kazans :
AA., METOBI OYHNCTKH I'a30B: ounommorexka ONLINE KHUTY,
CremnanoBa (;1TabopaTOpHBIN TPAKTHKYM ) URL: 2012. - 138 c.
CB., https://biblioclub.ru/ind : WL, Tab.,
ConpsimuHOBa ex.php?page=book&id= CXEM.
O.A. 259039 ISBN 978-5-
7882-1254-8
6.1.2 lonmonHuTEIbHAS JTUTEPATYPA
00603124 ABTOpBI, 3ariaBue bubauoreka HN3naTeancTB
eHue COCTaBHTE] 0, IojX
U
J2.1 CremnaHoBa, An Introduction to YHuBepCHTETCKAs CaHkr-
H.A. Environmental oubimorexka ONLINE | TTerepOypr
Awareness=3HaKOMCTBO C URL.: AwnTomorus,
OCHOBHBIMHU TIPOOIEMaMu https://biblioclub.ru/ind | 2006. — 128 c.
OXpaHBl OKpyXKaromei cpeasl | ex.php?page=book&id= | ISBN 5-
. yuebHOE ocobue 220161 94962-116-6
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6.1.3 MeToanueckne MaTepHaJIbl

O6o3Haue ABTODBHI, 3arnmaBue bubnuroTeka M3marenscTBO
HUE COCTaBHUTENN , TOJ]
M 1
M2

6.2. IlepeyeHb pecypcoB MH(pOPMAIMOHHO-TeIeKOMMYHHKAIIMOHHOM ceTH «HTEepHET»

D1 www.google.ru
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33
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6.3. IlepeyeHb MPOrpaMMHOro odecrevYeHust

111 Office Professional Plus 2016 RUS OLP NL Acdmc.

I12 WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

6.4. IlepeyeHb HHPOPMAIMOHHBIX CNIPABOYHBIX CHCTEM H MPO(ecCHOHATBHBIX 0a3 TAaHHBIX

ni

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE INCHUIIJINHBbI

7.1 Ayn. 115. JTaboparopust «O0oramieHne moyie3HbIx uckonaemMeix» [lomemenue 2.
JlexumoHHas ayAUTOpHA. AyIUTOPUS VISl IPOBEIEHHS 1a00PATOPHBIX U MPAKTUIECKUX
pabor.

[Tepevens OCHOBHOTO 000pPYIOBaHUS, yUeOHO-HATIISTHBIX TOCOOHIA:

1. Cemaparop anekrpoMarHuTHbI DbM-32/20 ¢ mynbToM ynpaBieHus — 2 IIT.;
2. Cokpaturens pudenbusiii 934PM — 1 mir.;

3. Cemaparop annekrpocratrueckuii DJIKOP-1 — 1 mit.;

4. AHanu3zaTop rpanyjaoMerpuueckoro cocrapa ®CX-5— 1 .

5. TpyOuaterit MarauTHBIH aHanm3aTop 25-CTO — 1 mT.

6. YapTpasBykoBas moitka RK — 1 .

7. Konmnexkuus pyn;

8. Habop cut — 3 mr.;

9. CymmnpHbIN mkag — 2 mrT.;

10. Becwr BJIT3-500 — 1 mit.;

11. Becst BT-300 — 1 1mur.;

12. Mukpockon pyaHbii — 1 wr.;

13. bunokynspHas ayna — 1 mrT.;

14. Habop XxumuuecKo# mocyabl — 2 miT.;

15. Uentpudyra LIJIK-1 — 1 mT.;

16. Dxcukarop — 4 mir.;

17. Habop xon6 V=250; 0,5; 1 1.

18. KommnekT yueOHOoM Mebenu Ha 36 TOCaTOYHBIX MECT.

8. METOJIMYECKUE YKA3AHMS 111 OBYUAIOILMXCSI IO U3YUEHUIO
JACHUTLINHBI

VYueOHast paboTa CTYJICHTOB 0 U3YUYCHHUIO TUCIUIUIMHBI 0a3UpyeTcsl Ha ayIMTOPHBIX M BHEAYTUTOPHBIX
3aHATUAX. AyJIUTOPHBIE 3aHATHUS COCTOSIT U3 JIEKLUI U IPAKTUYECKUX 3aHATUI, KOTOPBIE IPOBOAATCS 10
pacnucanuio. BueaynuropHas (camocTosiTenbHas ) paboTa IpeaycMaTpUBaeT U3yUYeHHE TEOPETHUECKIX
OCHOB JHUCLHUIUIMHBI 110 YUeOHUKaM M HayYHO-TEXHHUUECKON JIuTeparype.

B nporpaMmMe aucuuMIUIMHBI IPUBEACHO HAUMEHOBAHUE U COJEP)KAHUE TEM, MOMJIEKAIINX U3YUEHUIO.
Tembl TUCHUILIMHBI, KOTOPBIE CTYJAEHTHI JOJDKHBI M3YyYHUTh CaMOCTOSITENIBHO, YKa3aHbl B pasfeiie
«CamocrositenbHas paboTay.

3HaHUs, YMEHUS U HaBBIKH, MPUOOPETEHHBIC CTYJCHTAMH Ha JIEKIHSIX, MPAKTHYSCKHX 3aHATHAX H
CaMOCTOSITEIbHO, IIPEI0AaBaTeNlb KOHTPOIUPYET IPU cljaue 3a4eTa U BHIIOJIHEHUM pedepaTa Ha OJHY
13 BBIOPAHHBIX TEM.
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