Hpunoxenne 2 k PII/{ ®aoTanmoHHbIe MeTOAbI 000rallleHU s
CnenuajabHoctb- 21.05.04 I'opHoe aesio

cnenuaan3anus: Ne6 QéorameHue mojie3HbIX HCKOMaeMbIX
®opma 00yUyeHUsT — OUHAS

I'ox nadopa - 2019

OLIEHOYHBIE CPEJICTBA JUIS IPOBEJEHUAS TPOMEKYTOYHOM
ATTECTAIIAM OBYYAIOIIMXCS MO JUCIHUATIIAHE (MOIY.JIIO)

1. O01mue cBenenus

I'opHoro aena, Hayk o 3emJie u

Kadenpa o
enp NPHUPOI000yCTPOIicCTBA
CrenuanbHOCTD 21.05.04 T'opHoe neso
Ne 6 «O0oramenue moJjie3sHLIX
Crenuanusanus
HCKOIIAEMBIX)»

JIHCIAIIIMHA (MOJTyITB) b1.5.41.4 ®norauuonnsle MeTOABI

odorameHus
dopma 00yyeHus ouyHad
I'ox Habopa 2019

1. IlepeueHb KOMNeETEHIUMH

— CIOCOOHOCTBIO aHAIM3UPOBATH TOPHO-TEOJIOTHYECKYI0 HMH(GOPMAIMIO O CBOMCTBaX M
XapaKTePUCTHKAX MUHEPATLHOTO ChIPbs U BMelnaronmx nopoy (ITCK-6.1)

— CHOCOOHOCTBIO BBIOMpaTh TEXHOJOTHIO MPOU3BOJACTBA pabOT MO OOOTalEHUIO MOJIE3HBIX
HCKOIAeMbIX, COCTABIIATh HeoOXxoaumyto qokymenTaiiio (IICK-6.2);

— CIIOCOOHOCTBIO BBIOMpaTh W PACCUMTHIBATH OCHOBHBIC TEXHOJIOTHUYECKHE IapaMeTphl
3pPEKTUBHOTO U SKOJIOTHUECKH O€30MacHOro IMpOM3BOJCTBa padoT Mo mnepepaboTke U
O0OTrallleHNI0 MUHEPAJbHOTO ChIPbS HAa OCHOBE 3HAHUI MPUHIMIIOB IMPOEKTUPOBAHUS
TEXHOJIOTHYECKHX CXEM OO0OTaTHTENIFHOTO TIPOM3BOJCTBA W BHIOOpa OCHOBHOTO W
BCIIOMOTaTeNbHOro odoratutensHoro obopynosanus (IICK-6.3);

— CIOCOOHOCTBIO — aHANM3MPOBaThb W ONTHMH3UPOBATH  CTPYKTYPY,  B3aUMOCBSI3H,
(GYHKIIMOHATbHOE Ha3HAYeHHWE KOMIUIEKCOB MO JI00bIYe, NepepaboTke M 0OOTralieHUIo
TIOJIE3HBIX HMCKOMAEMBIX W  COOTBETCTBYIOIIMX IPOM3BOACTBEHHBIX OOBEKTOB TIPH
CTPOUTENIBCTBE U PEKOHCTPYKIIMHU C yIETOM TpeOOBAaHHUN MPOMBIIIIIEHHOH U 3KOJIOTHUECKOM
6e3onacHocty (ITICK-6-6).




2. Kpurtepuu u nokasare/u OlleHUBAHUSI KOMIIETEeHIIMiIi HA Pa3JIHYHbIX ITaNax UX (JOPMHUPOBAHUS

dopmu Kpurepuu u noka3areju OHeHUBAHUSA KOMIIETCHIUMI DopmbI
Jran (popmMHUpOBAHUS
KoOMIleTeHUuM (pa3aesibl, TeMbI pyema 3HaTh: YMerh: Baaners: KOHTPOJIS
KOMIIEeT copmMupoBaHHoC
JHMCIHTLITHHDY) eHLIMSsI TH KOMIIeTEHIM I
1. Bseemenme. Teopernueckue | ICK-6.1 | pop u mecTo YcTHbIi onpoc,
OCHOBBI dnoranuu, ggE% (bI0TAITMOHHBIX METOJIOB pedepar
AJIEMEHTApHBIN akT (IoTauu [ICK-6.6 | oOorameHus
[ICK-6.1 | posp u KIaccuduKaIuo BBIOMPATH U METOMKON Pedepar, pemenue
ESE% (bI0TAIMOHHBIX PEareHTOB; | 00OCHOBHIBATH onpeaeICHUs 3ajad4,
[ICK-6.6 | XapaKTEPUCTUKY PEAreHTOB | IPUMEHEHUE KOHIICHTpAIUHU nabopatopHas
2. DIOTALNOHHbIE PEarcHTHI Y TIPUHITUTT ICUCTBUS KOHerTHO‘I‘O BHJIa | p€arcHTOB pabora,
PEareHToB; Mpe3eHTaIus,
PacCUUTHIBATH YCTHBIN OIPOC
KOHIIEHTPALINIO
peareHTOB
[ICK-6.1 | ocobeHHOCTH BBIOMPATH U METOIHKOI YcTHbIi ompoc,
ggE% (bI0TaIMOHHOTO TIPOIecca | OMPEETATh rPaMOTHOTO pelieHue 3aaay,
[ICK-6.6 ONTHMAaJIbHbIC BBIOOpA naboparopHas
PEXKUMBI BEJICHUSI | TEXHOJIOTUU C pabora,
TEXHOJIOTHYECKOTO | Y4ETOM Mpe3eHTaIus
mpoiiecca ¢ 0COOEHHOCTEM
3. Texnonoruss (aOTaAMOHHOTO yueTOM BEIICCTREHHOTO
rpotecea 0COOEHHOCTEM cocTaBa U
BEIIIECTBEHHOTO HEO0OXOIUMOCTH
COCTaBa ChIPhS; KOMILJIEKCHOT'O
pa3pabaTeIBaTh HCTIOJIb30BaHUS
KOMILJICKCHBIC

TCXHOJIOTHUYCCKUEC




IIPpOLCCCHI,

o0ecreynBaroIIme
MaJIOOTXOJIHbIE U
HKOJIOTUYECKU
YUCTHIC
TEXHOJIOTHH;
MIPOBOIUTH
CPaBHUTEIbHBIN
aHaIn3
TEXHOJIOTHUECKUX
pelIeHUN
[ICK-6.1 | knaccupukarmio u BBIOMPATH U METOAUKOMN YcTHbIl ompoc,
ggﬁgg Ha3HAYEHHE MaIlIuH; 000CHOBBIBATh oTnpeeIeHUs nabopaTopHas
[ICK-6.6 | KOHCTPYKTHUBHBIC MpUMEHEHUE OCHOBHBIX pabota, pedepar
0COOEHHOCTH, 00J1acTH KOHKPETHOTO TUTA | KOHCTPYKTHUBHBIX
MPUMEHEHUS U PaCUCTHBIE | MAlllWH; U PEKUMHBIX
XapaKTEPUCTUKN MaITHH pPacCUYUTHIBATH napaMeTpoB
XapaKTEPUCTHKH | MAIIMH UX
pa3IMYHOTO TUTA | IPOU3BOIUTENBH
4, ®OnoTanMoOHHBIC MAIIUHBI U MaIuH OCTH U
BCIIOMOTaTeNIbHOE 000PYAOBaHUE 3¢ hexkTUBHOCTH
B TOPHO-
000oraTUTEILHOM
MIPOU3BOJICTBE;
METOIUKOU
OLIEHKH
TEXHUYECKOTO
COCTOSIHUS

MalluH U UX




HaJCKHOCTHU B

nporiecce
DKCIUTyaTaIH
TICK-6.1 | opranu3aruro pas3pabaTbIBaTh METOUKOM YCTHBIH ompoc,
ggﬁgg MIPOU3BOJICTBA, KOHTPOJIS U | MEPOTIPUSATHS, IrPaMOTHOTO pedepar
[ICK-6.6 | YTPaBJICHH MpolleccaMu U | oOecreunBaronme | Bpioopa
MOKa3aTeJIsIMU 00OTaIeHUs | TOBBIIICHUE TEXHOJIOTHH C
Ha 000raTUTENIbHBIX 3¢ (heKTUBHOCTH Y4ETOM
dhabpukax nepepadoTKu O0COOCHHOCTEM
5 Oprasmnsaius paGOTHI MUHEPATHEHOTO BEIICCTBEHHOTO
(IIOTAIMOHHOTO OTACICHUSI. CPIpRA Ha coctasa i
00OraTUTENIbHBIX | HEOOXOAMMOCTH
babpukax u KOMILIEKCHOT'O
IPOU3BOCTBAX UCIIOJIb30BaHUs
npu
MUHUMAaJTBHBIX
3aTpaTax Ha
oOoraiieHue
[ICK-6.1 | pce BBIIEU3TI0KEHHOE BCE HaBbIKaMu Bcero | KypcoBoit mpoekr,
6. I[IpoexTnpoBaHHEe MEIHHHUYHO- ggE% BBIIICU3IIOKEHHOE | BBIIICU3JIOKEHHO | MPE3EHTAIHS,
(bIOTAIIMOHHOTO OTIEIEHNUS | [1CK-6.6 ro YCTHBIH Ompoc,
oboratutenbHON (hadpUKu OTIOPHBIN

KOHCIICKT




3. KpuTtepuu u mkajabl OeHUBAHUS

Kpurtepuu u mkaJbl olleHMBaHUS

1. YcrHblii onpoc

[TporieHT NpaBUIBHBIX OTBETOB Jlo 60 61-80 81-100

KomnyecTBo 0aJI0B 33 OTBETHI 0,5 1 2

2. Pemenue 3agau

5 Oaya BBICTABIISCTCS, €CIU CTYIEHT PEUIMJI BCE PEKOMEHJIOBAHHBIC 3a]la4, MPABHILHO
U3JI0KHUJI BCE BapUaHTBl HMX PEIICHUS, apryMEHTHUPOBAB WX, C 00s3aTeIbHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPKAHUIO ITO HEOOXOIMMO).

3 Oayima BBICTABIIACTCS, €CIM CTYACHT peIIryl HEe MeHee 85% pEeKOMEHIIOBaHHBIX 3ajiad,
NPaBUJIBHO M3JIOKUJI BCE BAPHAHTHI PEIICHHS, apT'YMEHTHPOBAB UX, C 0053aTEIbHOM CCHIJIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU M0 COAECPHKAHUIO 3TO HEOOXOIUMO).

2 Gamna BBICTABISIETCS, €CIM CTYIACHT PEUIw He MeHee 65% peKoMeHJOBaHHBIX 3ajad,
NPaBUIHHO M3JI0KWJ BCE BAPUAHTHI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJEPIKAHUIO 3TO HEOOXOAUMO).

0 6ayu10B - eciM CTyJeHT BHIMOTHUI MeHee 50% 3amanus, /Wi HeBEPHO yKa3al BAPHAHTHI

PCLICHUS.

3.

Kputepuu onieHk# BbICTYIIEHHE CTYA€HTOB ¢ pedepaToM

Banabl

XapaKTepuchm O0TBE€TA CTYJACHTA

2

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOMII MPOOJIEMY;

- YBEPEHHO, JIOTUYHO, TTOCTIEI0BATENBHO ¥ TPAMOTHO €T0 U3JIaraeT;

- ONMHpPAsCh HA 3HAHWS OCHOBHOW W JIOTIOJHUTEIHHOW JINTEPATYPHI, TECHO
MPUBSI3BIBAET  YCBOCHHBIE HAy4yHbIE TMOJOXKEHUS C  MPAKTUYECKOU
JESATEIIEHOCTBIO;

- yMeJo 0O0OCHOBBIBAET U aPTYMEHTHPYET BbIIBUTAEMbIE UM UJICH,

- JeJaeT BRIBOJBI K 0000IICHHS,

- CBOOOJTHO BIIAJCET MOHITHIIMH

1,5

- CTYJEHT TBEpPAO YCBOWJ TE€MYy, TPAMOTHO W TIO CYIIECTBY HW3JIaraeTr ee,
OMHMpPAasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHUECKOH IeATEIhHOCTHIO;

- apPrYMEHTHPYET HAyUHBIC ITOJIOKCHHSI,

- JeJaeT BEIBOIBI K 0000IIEHN;

- BJIQJIEET CUCTEMON OCHOBHBIX ITOHSTUI

- TeMa pacKpbITa HEJOCTATOYHO YETKO U TOJHO, TO €CTh CTYJEHT OCBOMII
npobieMy, MO CYIIECTBY U3JaraeT €€, ONHpasch Ha 3HAHUS TOJBKO
OCHOBHOMH JIUTEpaTyphI;

- JIONyCKaeT HeCyIIeCTBEHHBIC OMTMOKH U HETOUHOCTH;

- CTIBITHIBACT 3aTPYJHEHUS B IPAKTUUYECKOM ITPUMEHEHHH 3HAaHUI;

- c1ab0 apryMEHTHPYET HAYYHBIC TIOJIOKECHHUS;

- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BBHIBOJOB U 000OIICHHIA;

- YaCTUYHO BJIAJEET CUCTEMOM ITOHITUN

- CTYJICHT HE YCBOWJI 3HAYUTEIHHOIN YacTu poOJIeMbl,
- IOITYCKAaeT CYLIECTBEHHbIE OIIMOKU M HETOUHOCTH IIPU PACCMOTPEHHH €€;
- UCIIBITBIBAET TPYAHOCTH B IMPAKTUYECKOM IPUMEHEHUY 3HAHUN;




- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;
- He (hOpMYIIUPYET BBIBOJIOB M 00OOIICHUI;
- HE BJIAJICCT MOHSATHIHBIM anmnapaToM

4. JlaGopatopHas padora

MakcumaJibHoe
Cmpykmypa nabopamopnoii padomut KOJIH1€CTBO
0aJ1l10B
Conepxanue

CdopmynupoBaHa 11eiib padboThI 1
ITonsiTHBI 3a71a4n ¥ X0/ pabOTHI 1
BrimonHenune paboThl B 0TYETE H3JI0KEHO MOJIHO, YETKO U MPABHIIBHO 1
Wnnmroctpanmu ycninuBaroT 3G (EKT BOCIPUATHS TEKCTOBON YaCTH 1
nHpopmanuu

Crienanbl BBIBOJBI

MakcumaJjibHOe KOJIH4eCTBO 0aJ10B

5. Kypcooii npoekTt

Banasl

Kpurepum ouenkn

25

IIPOEKT BBIMOJIHEH B COOTBETCTBUM C YTBEP)KJIECHHBIM IIJIAHOM, MOJIHOCTBIO
PAaCKpBITO COJEpkKaHUE KaKJOro BOIPOCA, CTYAEHTOM CQOPMYJIHPOBAHBI
cOoOCTBEHHBIE apIryMEHTUPOBAaHHBIE BHIBO/IBI IO TeMe npoekTa. OpopmiieHne
IPOEKTa COOTBETCTBYET MpeAbsBIsieMbIM TpeboBaHusMm. [Ipu 3ammre
IPOEKTA CTYJEHT CBOOOHO BJIaJIe€T MaTEPUAIOM U OTBEYAET Ha BONPOCHIL.

20

IMPOCKT BBIMMOJIHCH B COOTBCTCTBHUH C YTBCPKACHHBIM IIJIAHOM, IMOJHOCTBHIO
PACKPBITO COACPIKAHHUE KaXAOTI'0 BOIIpOCA. He3nauurtenpHbIC 3aMeYaHHS K
Oq)OpMJ'IeHI/II-O IIPOCKTA. HpI/I 3alUTC MPOCKTA CTYACHT BJIAACCT MATCPUAIIOM,
HO OTBCYACT HC HA BCC BONPOCEHI.

IIPOEKT BBINIOJIHEH B COOTBETCTBUM C YTBEPKJICHHBIM IUIAHOM, HO HE
IIOJIHOCTBIO PACKPBITO COAEpkKaHUE Kaxaoro Bompoca. CTyIeHTOM He
clenaHbl COOCTBEHHbIE BBIBOJIBI MO TeMe mpoekTa. ['pyOble HemocTaTku B
opopmuenun mnpoekta. Ilpum 3ammurTe mnpoekra cTyaeHT ciabo BlaaeeT
MaTEpHUAJIOM, OTBEYAET HE HA BCE BONPOCHI.

MPOEKT BBINOJHEH HE B COOTBETCTBUU C YTBEPKACHHBIM IUIAHOM, HE
PACKpBITO cojiep)aHue KaXaoro Bompoca. CTyIeHTOM He C/eJIaHbl BBIBOJIBI
o TeMe npoekTa. ['pyosie HenocTaTku B opopmienuu npoekta. [Ipu 3ammre
MIPOEKTa CTYJEHT HE BJIaJIeeT MaTepuaioM, He OTBEYAET Ha BONPOCHI.

6. Ilpe3enTanus (KpUTEPUHU OIICHKH ITPE3CHTAIINH )

MakcumaabHoe

CTpyKTYpAa Hpe3eHTALNA
PYKTYypa np I KOJHYECTBO GALIOB

Conepxanue
CdopmynupoBana 1nenb paboThl 0,5
TTOHATHEI 337]a4U U XOJ] pPaOOTHI 0,5

WHpopMaiys M3/105KeHa HOJTHO M YETKO 0,5




WnmocTpanuy yeuauBaoT d3GGeKT BOCIPUATHSL 0,5
TEKCTOBOM YacTH UH(OPMALHUH

Crenanbl BEIBOJIBI 0,5

Od¢opmiieHue npe3eHTALMU

Enuseii ctunes opopmiteHus 0,5

Texct erko unraercs, (POH COUETAETCS C TEKCTOM U 05
rpaduKoit

Bce mapamerpsl mpugra Xxopouio nogodpaHsl, pasmep 0,5

mpudTa ONTUMAIBHBIA U OJMHAKOBBIN Ha BCEX cilaigax

KiroueBble cioBa B TEKCTE BBIJICIICHBI 015

¢ deKT npezeHTANNH

OO111ee BrieyataeHne OT MPOCMOTPA MPEe3ECHTAINH 0,5

Max KoJIM4ecTBO 0AJLJI0B 5

7. IloaAroToBKa OMOPHOI0 KOHCIEKTA
Onopuvlii.  KOHCheKm- M0 COKPAWEHHAA 3anuUcb  KPYRHO20 0J10KA U3YUAEMO20
Mamepuana, KOMopas NOMOM}Cen CHMYOeHmam CMmpPYKmypupoeams 3HAHUA, ZPAMOMHO U
MOYHO 80CNPOU3BECMU U3YUEHHBLIL MAMEPUATI RPU NOO20MOBKE K 3a4ent).

banabl Conepmalme KOHCIICKTA
8 3alluCaHbl BCC TCMbI; BBIACIICHBI I''TABHBIC (KJ'IIO‘IGBBIC CJ'IOBa); HCIIOJIb30BaHbI
CHUCTCMbI YCJIOBHBIX 0603Ha‘-ICHI/II\/'I, CHMBOJIOB U T.[.
5 3allMCaHbl BCC TEMBbI; BBIACICHBI I''TABHBIC (I(J'IIO‘IGBBIC CJ'IOBa)
2 3aIliMCaHbl BCC TCMbI

Tunoevie KOHmMpoObHble 3A0AHUA U MEMOOUUECKUe MAmepuanvl, onpeoensiioujue
npoueoypvl OUEHUBAHUA 3HAHUI, YMEHUl, HA6LIKO6 U (U1u) onvima OeamenbHOCHmU,
XapaKmepusylowux 3Imanvt  QOpMUPOBAHUA KOMNEMEHYUNl 6 npoyecce 0CE0CHUSA
odpazoeamenvHoll NPOPAMMBL

1) Tunogwie 6onpocwi kK ycmuomy onpocy

1. Kak Ha3bpIBaeTCs MPOIIECC CIUTIaHUS YaCTHIl IO AeicTBreM cuil Ban-nep-Baanbsca?

2. Yro mnpoucxoauT ¢ TruApoGOOHBIMH MHUHEpAIbHBIMH YacTHUIIAMU B TIpoliecce
baoramuu?

3. Uro npoucxogur ¢ TUAPOGUIBHBIMM MHMHEPAJbHBIMH YaCTHIIAMU B TpOLEcce
baoramuu?

4. Kaxolf BenmuunmHOW xapakrepuzyercs CMauMBaeMOCTh MOBEPXHOCTH TBEPAOIO IMpH
CONPUKOCHOBEHHHU Tpex ¢a3 (T,k,I)?

5. Yro sBisIeTCS OCHOBHOM MPUYMHOM HU3KOM BEPOSTHOCTH yIAEp)KaHUS YACTHIL B CI0O€
TIeHbI?

2) IIpumepwt 3a0au

Bo ¢noTannoHHOM mpoliecce MCIONb3YIOT padoyre pacTBOPHI C HU3KUM COJEpPKAHUEM

BElIEeCTBa, Kak npaBuio - 1-3%. KoHueHTpamnus BemecTsa B pacTBope (@ - MaccoBas A0, %)

paccuuThiBaeTcs o popmyse:



@ (%) = Dezsa_ %1000
mP‘Pa

rae My, — Macca peareHTa B rpaMMax (WM KuWiIorpammax), M,.,, — Macca pacTBopa B
rpaMmax (Mau KAJorpaMMmax).

MaccoBast 015 (B IpOLIEHTaX IO Macce) IMOKa3blBaeT, CKOJIBKO I'PaMMOB JaHHOI'O
BelecTBa pactBopeHo B 100 rpammax pacTBopa.

Crnenyer ydecTb, 4TO NPU PACTBOPEHUH B BOJAE KPHUCTAIOTHIpATa CONHU (HAmpuMmep,
CaCl,;6H20) HeoOXOauMO Y4YUTHIBaTh, YTO AKTHBHBIM KOMIIOHEHTOM (IO KOTOPOMY
paccYMTHIBACTCS KOHLIEHTPAIHS PacTBOPA) SBISICTCS OE3BOIHAS COJIb.

Heo6xoauMo 3HaTh, YTO JUISl TOZACYETa MACChl BEIIECTBA, B3SATOIO B MOJSIX, CIEIyeT
OIpENIeIUTh MOJISIPHYIO MacCy JaHHOTO BEIECTBA, T.€. Maccy OJHOIO MOJIs, BBIPAKEHHYIO B
rpammax (M, T/mMoJb).

[TnoTHOCTH BOABI BO BCEX 3ajjauyax NpUHUMAETCs paBHOU p=1 r/mi.

1. PaccuuTaiite, Kakoe KOJIMYECTBO €IKOT0 HaTpa HEOOXOIUMO JUIsl IPUTOTOBJICHUS 5

1 1%-Horo pacTBOpa, UMErMEero mioTHocTs 1.01 r/mir.

2. Kakoii 00beM KOHIICHTPUPOBAHHON CepHOU KHUCIOTH (p=1.83 1/MI1) HEOOXOaMM
st ipurotoBiieHus 0.2 n 2%-noro pacteopa (p=1.012 r/mm)?

3. llpm BelmapuBaHuM 2 KI pacTBopa Xjopuia Kaiublus noiayyman 30 T
kpucramtorgapara CaCly 6H,O. KakoBa ObUia KOHIIEHTpAIUsl COJM B HCXOJHOM
pactBope?

4. Kakoe KOIMYeCTBO KayCTUUECKOU COJbI, coAepxkaiien 2% npumeceid, HEOOX0UMO
B3sTh 1151 ipurotoBieHus 350 r 25%-Horo pactBopa NaOH?

5. IIpu BemapuBanuu 2 1 pactBopa pearenra (p=1,001 r/mi) nonyumnu 18 r cyxoro
octatka. KakoBa ncxomHasi KOHIIEHTpalus pactBopa peareHta (%)?

6. CKOJIbKO MUJUTMITUTPOB OJIEMHOBOU KUCIOTHI (p=0.9 r/Mi1) HE0OX0AUMO B3SITh AJIs
npurotoienus 100 r 1%-noro pactBopa?

7. PactBop kakoil koHueHTtpauuu (%) momyuutcs npu pactBopeHuu 0.01 momns
CuSOq4 B 100 r BogwI?

8. Kakoil Oynmer KoHIEHTpauus pacTBopa cyib(ara Meau, MOIY4EHHOTO IpH
pactBopenuu 10 r mennoro kymopoca (CuSO, ' 5 H20) B 300 M Boas1?

9. Kakyto maccy Texnuueckoro cynbdara sxenesa (I1), conepxkamero 1.5% npumeceit
cienyet B3saTh it npurotosieHust 300 r 1.5%-Horo pactBopa FeSO,4?

10. Cxonbko Heo0x0auMO B34Th coabl Na,COs3, uToOBI pu pacTBOpeHnH ee B 150 mi
BOJBI OTYyYuTh 1%-HbIi1 pacTBOp?

Jlnst onpeneneHuss HEOOXOAMMBIX Macc pPacTBOPOB MPH pa30aBIEHUU MPUTOTOBICHHOTO
pactBopa 110 TpeOyeMoW KOHLEHTpAlMM WJIM TpH MOJYyYEeHUU pacTBopa Tpedyemoit
KOHIIEHTpalu# (B % IO Macce) CMEIIeHHEM JIByX pacTBOPOB My cMerienueM yuctoro (100%-
Horo) BeuiectBa U Bojbl (0% BemiecTBa) MOXKHO BOCIIONIB30BAThCA MPAaBHIIOM KpecTa. B aTom
ciyyae TpeOyeMass KOHIEHTpalMs pacTBOpa 3allMChIBAETCS B MECTE IE€PecedyeHust JBYX
JMaroHalbHbIX JMHUN, a KOHLEHTPAlMM MMEIOUIMXCS PAacTBOPOB - y KOHIIOB JIMHMM cIEBa,
npuyeM Oosiblasi KOHIIEHTPAUs MUIIETCs] BBEPXY, a MEHbIIasi — BHU3Y (B ciiyyae pa30aBieHuUs
Bozoi BHU3Y nuiryT ). Ha kaxmoil nuaroHanbHOM JIMHAUM BBIYUTAIOT W3 OOJBIIErO 4HCIIa
MEHbIIIEE, U Pa3HOCTh 3alIUCBIBAIOT Ha TOH ke JMHUHU cipaBa. [loaydeHHbIE Yncia MOKa3bIBaoT,



CKOJIBKO MACCOBBIX HacTel Ka)kKJJOro KOMIIOHEHTA CJIEAYET B3SATh ISl IPUTOTOBJICHUS PacTBOPA
TpeOyeMoli KOHIEHTPALUH.

Hampumep, nns npurortoBiieHuss pactBopa 20%-HOM KOHLEHTpauuu Hajno B3ATh 10
MacCOBBIX yacTeit 55%-Horo pactBopa u 35 BecoBbix uacteit 10%-Horo pactBopa.

55% 10%
20%

10% 35%

PaccuuTaiite no npaBuily Kpecra:

1. Kakue macchl pacTBOpoB C KoHIeHTpaiueil peareHta 80% u 20% HeoOxonumo
cMmemath i npurotosiieHus 20 r 50%-Horo pacTBopa.

2. Cxompko TBepAod conmu Hamo noOaButh K 10 T ee 10%-HOro pactBopa, 4TOOBI
MPUTOTOBUTH 25%-HBbII PacTBOP.

3. Ckonpko Boawl (r) TpeOyercs mo6aButh k 10 T 50%-HOrOo  pactBOpa ans
npurorosieHus 10%-Horo pactBopa.

4. CKOJIBbKO IpaMMOB KOHIIEHTPUPOBaHHOH cepHoit kucioTsl (100%) cnenyeT 106aBUTH K
12 r 15%-H0r0 pacTBOpa, 4TOOBI MOTYYUTH 2%-HBIN PACTBOP.

5. Kakme xommuectBa (r) 40%-HOTO pacTBOpa M BOJBI CIENYET CMeEIaTh IS
npurotoBieHus 15 r 5%-Horo pactBopa.

6. CKOJIBbKO rpamMM BOJBI HAJO B35Th, YTOOBI U3 8 T 3.6%-HOro pacrBopa NpUroTOBUTH
1%-nw1i1 pacTBOp.

7. Kakme Maccel pacTBOpoB ¢ KoHUeHTpauusMu 5% u 1% craenyer B3sTh A
npurotosieHus 45 r 2%-HOro pacTeopa.

8. Kakoe kommuectBo BoAbl (r) ciexayer nobGaButh k 10 r 15%-HOro pacrBopa s
npurotosieHus 1%-Horo pactsopa.

9. Kakue xommuectBa (T) 15%-HOro m 1%-Horo pactBopa cieayeT cMmelarb JUIs
nosyderust 10 r 2%-Horo pacTBopa.

10. Ckonbko BoAbl (r) Heo6xoAMMO B3ATb, YTOOLI NPUroToBUTL 3.5%-HbIN pacTBop M3 7 T
10%-Horo pacTBsopa.

1. Cxewmsl ¢uotanun, ux nocrpoenue. [lpuBenure npumep cxeMbl QIIOTAIIMH MOJIE3HOTO
HMCKOIIaeMOT'0 corjracHo tadu. 1.

ITog cxemoil (QuoTanuu TOHUMAIOT OIPEACIICHHYIO TOCJIENIOBATEILHOCTh OlepaIui
doTanuu U UX COYETAHUE C ONMEpalHusIMH H3MeNbueHus: u kinaccudukanuu. [lepBas onepanus
(GJIOTAIIMOHHOTO M3BJICYEHUSI IIEHHOTO KOMIIOHEHTAa HAa3bIBAETCS OCHOBHOHW (proTaruei.
Omnepanys MOBTOPHOU (IIOTAI[MM KOHIIEHTPAaTa OCHOBHOW (DJIOTAIlMU HA3BIBAETCS TIEPEUNCTHOM,
orepaiusi MOBTOPHOU (IOTAIMM XBOCTOB — KOHTPOJbHOW. UHCIIO MEpEeYnCcTOK KOHIIEHTpaTa U
KOHTPOJIBHBIX ()IOTAIMI 3aBUCHT OT COACpkKaHHS (DIOTUPYEMBIX KOMIIOHEHTOB B HCXOJIHOM
MaTepuaie, ux (GJI0TUPYEMOCTH U TpeOOBaHUM, MPEIbIBISIEMbIX K KOHIIEHTpATy U XBocTaM. Bce
MIEHHBIC IPOAYKTHI B cXxeMme (hIoTanuu Bcerjaa n300paxkaroTcs cieBa, a KaMepHbIE — CIpaBa OT
HauMEHOBaHUs onepanuu Quotauuu. KoHEUHBIMM MNPOAYKTaMU (JIOTAUU  SIBISIFOTCS
KOHILIGHTpaThl M XBOCThl. Bce ocranmbHble NPOAYKTHI, LUPKYJIUPYIOIIUE BHYTPH CXEMBI,
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Puc.6. Cxemsl (hioTammu ¢ Tpems NepedrcTKaMu KOHIIEHTpaTa
Y OJTHOW KOHTPOJIbHOM (hroTaruei:
a — IIPOMITPOYKTHI BO3BPAIAIOTCS U3 MOCIEIYIONIEH onepaliy B IPEIbIAYIIYIO;
0 — IPOMIIPOAYKTHI OOBETUHSIOTCS U BO3BPAILAIOTCS B OCHOBHYIO ()JIOTALIUIO

@noTanyy MOABEPraloT ILUIAMBI TPABUTAIIMOHHOTO OOOTAIlEHUS BCEX KOKCYIOIIMXCS
yIJIeH ¥ 3HAYUTEIIPHON YacTH ra30oBbIX yriiei u anTpanutoB (puc.7). [Ipu aToM obecrieunBaeTcst
HE TOJIbKO MX 00OraiieHue, HO ¥ CBOCBPEMEHHBIM BBIBOJ TOHKUX HIIMCTBIX YACTHIl M3 BOJHO-
[IUTAMOBBIX CXEM IMepepabOTKH YIIIEH.

Ha OonpmmHcTBe (haOpUK TPUMEHSIOT <«IIpsIMbIe» CXEeMbl (IOTaluU, MO KOTOPBIM
MIEHHBIA MPOAYKT BCEX KaMmep OOBEIUHSIOT B OOMIMK KOHIICHTPAT, a XBOCTHI YIAISIIOT W3
nocneanei kamepsl. [lpu daoranuu yroiapHbIX UTAMOB MOBBIIIEHHOHN 301bHOCTH (O0mee 18-20
%) Haubosiee pacIpOCTPAHCHHOW SIBJSETCS CXeMa C MEPEYUCTKON KOHIIEHTpaTa IMOCIEIHUX

kamep. ['opazmo pexe HUCHONB3YIOT CXEMy C MEpeYHCTKON BCEro KOHIICHTpaTa OCHOBHOM
daorammu.

IlopHas macca
Q=6451/M
Y= 100%
Qdaf = 9.5 MJx/xr

Knaccudmxauns

i > - =10 =4305

>125mm| Q=214 <125 mm| ¥ ° 4,"'3
v =332 y—. 66,8

O -h 10/ =104
OGoraiuctme Knacendmranus

Konuenrpat | OTX0/mbt >25 MM
0 Q=118,5 Q=221,5

<

Q=83 QDdf =126

Jpobiienne 1

R e eSS |
KJlaccHbuKams O0ecunaMinBaHHe {
Y Y - o
> MM <Z5MM Linam 1-25 MM 25-125 mM
=109 =94 Q=204,2]
7 Y= 1.4 y= 2 [
) =77 = daf — 5 h
¢ “/," ,l 29 11.9 Qda 93 Qda/ =81}
y=121 y=a '
>
N A ;
Oboratenme :
OTxow! Knlmculp;n
@=114,1 Q=871
Y=174 =13,5
1af = 2 7 45
Odaf =37 © 13.9
o = : |
|
N |
Lllnam OrTxomm! ; I .
0=16.1 =7 6 IKoHuenTpal Ciauen
y=12 5 = LoD 25125 mm 0-25 mm
- v=36 o < =211 13
bar= 119 Odal =26 Q=165 Q=131.3
= n ‘ y=125,6 X— 359
dal = 14,9 Ddaf =12,6

Puc.7. Cxema ¢rotarimoHHOro 000raIeHus yrojbHbIX IUIaMOB



Tab6muna 1
[Tose3Hble UCKOTIAEMBIE

Bapuant HanmeHoBaHME TI0JI€3HOTO HCKOMTAEMOTO
1 YronapHbIE NUIaMBbl
2 Mennas pyna
3 CBUHIIOBO-IIMHKOBASI pyJia
4 Boabsdpamo-monubaeHoBas pyna
5 I'paduroBas pyna

2.

TexHonornueckue mokaszarenu ¢uoranuu. Oopmynbl, MPUMEHIEMbIE MPH pacyeTe.
CnenaiiTe pacueT mokasatelield oOoramieHusi (oTolexa; pe3yJabTaTbl CBEAUTE B

tabiuiy. JlaHHbIe 1715 pacdyeTa B3sTh U3 Ta0m.2.
Hcxonnsie nanusie: cogepxanue Cu B pyae — 0,9 %, B konuerpate — 20 %, B XBocTax —

0,1 %.

K TexHOJIOrHYecKuM IT0Ka3aTeIsaM 00oraiieHus OTHOCITC:
- COJep)KaHHE€ IIEHHOIO0 KOMIIOHEHTa B MCXOIHOM pyae (o), a TakkKe IPOAYKTax
oboramienus — koHmeHTpare () u xBocrax (0);
- BBIXOJIa MPOJIYKTOB oborameHus (y);
- U3BJICUCHUE [ICHHOTO KOMIIOHEHTA B MPOXYKThI 0OOTameHus (g).
Dopmynbl Ui pacdeta: Yx + Yxs = Yuex = 100 %0; € + € x5 = € nex = 100 %;

1000 = v B + vxs 0;

ex=7x B/ a

Exs=Vxs 0/ 05

Yxs = (B- @) / (B- 6) *100%;
&= ((B- @) 0 / (B-0) @)*100%;

Y = (a- 0) / (B- 6) *100%;
&= (B(a-0) / (B-0) a)*100%
PesynbTathl pacuera

ITponykr Copepxanue, % Beixon, % W3Bneuenue, %
KonmenTpar 20 4,02 89,33
XBOCTEI 0,1 95,98 10,67
Pyna 0,9 100 100
Tabmuma 2
KauectBennbie nokazaTesu 00oranieHus py/asl
Bapuant
1 | 2 | 3 | 4 | 5
IIponyKThI Copepxanue, %
Cu WO;3 Pb Zn Mo
Konmenrpar 20 65 70 50 51
XBOCTBI 0,1 0,03 0,4 0,5 0,005
Pyna 0,9 0,4 2,5 3,0 0,05

3.

Bribpate u 0o0ocHOBaTh cxemy oboramieHusi pyasl. Crnenath pacdeT KaueCTBEHHO-
KOJINYECTBEHHOM M BOJOLUIAMOBOM CXEM, a TaKXe OCHOBHOIO 000pyIOBaHUS
(¢oToMarMHbl, KOHTAaKTHbIE 4YaHbl). KpymHOCTH W3MEIbUYEHHON pyIbl B3SITH IO

Ta0mI.3,

coziep)KaHue

TTOJIC3HBIX

MIPOU3BOIUTENIBHOCTD 110 Ta01.5.
HcxonHble JaHHBIE: COAEpkKaHUE B U3MeENbUeHHOHU pyae kiacca -0,074 MM — 60 %; conepkanue
Cu B pyme — 1,0 %; pynusiii muHepan — xampkonupuT (CuFeS;), 6opuut (CusFeSy);
IPOU3BOIUTENHHOCT (PIIOTOPaOPUKH — 5 MIIH.T/TOI.

KOMIIOHCHTOB B

pyae

— 1o Tabm4,

Menp B pyaax, B OCHOBHOM, mpezacraBieHa xanbkonuputoM (CuFeS;), GopHuTOM
(CusFeS,), xanbko3unoM (Cu,S) u HeOoNbIUM KONMUIeCTBOM (5-15 %) OKHCICHHBIX MEIHBIX



MUHepasioB. HeM3MEHHBIMH CITyTHUKAMH SBISIOTCS Cynb(uabl sxene3a (muput FeS,, muppoTun
FeS).

OcHoBHOM 3amauell mpu OOOTAIIEHWH MEAHBIX PYA SIBISETCS OTACICHHE CYIb(UIOB
Meau OT cyab(huaoB xene3a. Cynbduanble MUHEpAIbl MeIU 00J1aat0T BEICOKOH (hI0TAllMOHHOM
aKTUBHOCTBIO B HpoKoM auanazoHe pH (ot 6 go 13-14). [Ipuuem BTOpHYHBIE CYIb(GUABI METU
broTUpYIOTCS Jydllle MEPBUYHBIX U JENpecCUpyloTcs mpu Oosiee BBICOKHMX 3HaueHusix pH
OyJbIbl. DTO OOBSACHSIETCA TEM, YTO MHUHUMAJIBHO HEOOXOauMas JUIs TOJHOM ¢uoTanuu
BTOPUYHBIX CYIb(UIOB KOHLEHTpAlWs coOMparenss 3HAYUTENbHO MEHbIIE, YeM JUIs
xanpkonupuTa. Korga KOHIEHTpamus KCaHTOIeHaTa B IMyJIblIe paBHa MHUHUMAJIbHO
HEOOXOMUMON [UIsi MHUpUTa — JUIsl BTOPHUYHBIX CyJIb(QUIOB MEAM OHAa B HECKOJIBKO pa3
npesbiieHa. /s nenpeccun cynb(uIoB xkeneza (MUpUTa) NPUMEHSIOT U3BECTh, ¢ HEOOIbIINMU
no0aBKaMM LIMAaHU/A, HE BBI3BIBAIOIIUMU JeNpeccuu (IIOTalli METHBIX MHHEPAJIOB.

Ha ocHoBe pe3ynbTaTOB HUCHBITAHUNH OOOTaTUMOCTH PyAbl U IO JaHHBIM pPabOTHI
habpuk, nepepa6aTL$afomnx aHAJIOTUYHOE CBIPhE, IPUHUMAaeM cxemy (diotanuu (puc.8).

228822 >

KOHIICHTpa ‘ KJIaCCUpHUKaALIS I
a

} grosmey

XBOCT

Puc.8. Cxema menHoil QuioTanuu

Pacuet npon3BoiuM B CAEAYIOIIEM MMOPSJIKE:
1. Onpez[emleM HCO6XOI[I/IM06 1 JOCTATOYHOC YHCJIO HCXOOHBIX MokKaz3aTesei:
N =c(n, - a,+1)-1, 1)

rac N - gucio HCXOAHBIX HOKaSaTeHCﬁ; C - 4UCJIO PACYCTHBIX KOMIIOHCHTOB. OO0BIYHO
HAJI0 pacCYMTaTh Macchl (BBIXOJ) MPOIYKTOB U MOKa3aTeNn MO KaXJA0My pacueTHOMY METaslly,
T.¢.C =1+ €, IAC €- YUCIIO KOMIIOHCHTOB, Ha KOTOPOC PACCUUTBIBACTCA CXEMaA, np - YUCJIO0
IPOAYKTOB Pa3JICNIEHus; a,~ YUCIIO onepaunui pasaencHus. [Ipy pacdere 1o BEIXOJaM M 11O
OIHOMY LICHHOMY KOMIIOHCHTY C =2 u ynucno HCXOOHBIX rmokazaresei

N =c(n, - a,+1)-1 = 2(12-6+1)-1=13.

2. OmnpenensieM YUCIIO HCXOIHBIX MTOKA3aTeNei, OTHOCSIIUXCS K TPOAYKTaM
00paboTKu:
N n= C( np - ap)v (2)
N ; = 2(12-6) = 12, T. e. I KCXOJHOTO HYXXHO 3a/1aTh OJWH IMOKA3aTellb COMACPIKAHUS
P
3. OmpenenseM MaKCHUMaJIbHO BO3MOXKHOE YHCIIO MCXOJHBIX TOKa3aresei
N3BJICUCHUS .

N ¢ max= N, - a, = 12-6=6.
4, Ilokazarenu BBIXOJO0B HEC 3a4a€M, TaK KaK OHU MCHEC YCTOﬁqHBBI " 3aBHUCAT OT
CoAEpKaHUs B pyJe, TOrJa MOXHO OMNPEACIIUTh YUCJIO MOKaszaTeled CcoAep)KaHus, KOTOpbIE
MOXXHO 3a44aThb:



Ny =Ny+Ncmax+ Ng=0+6+Ng;
N s = 12-6=6.
5. Ha OCHOBaHHUHU pe3YHBTaTOB I/ICHBITaHI/If/'I Ha3HAa4YacM 4YHUCJICHHBIC 3HAYCHUIA
1oKazarejieii M3BJICUCHHS M COJACPXKAHMS TOJIBKO IO KOHIIEHTPATHBIM MPOAYyKTaM. JIJIs cXeMbl
CJIeIyeT Ha3HAUUTh Cleayromue mokazarenu: B1; Be; Pr7; Pio; B11; B2o; Pis M €65 €7; €115 €185 €195 €

20-

6. PaccunThIBacM 10 ypaBHEHHIM OajlaHCa BCE M3BJICUCHHUS 110 CXEME, HAIPUMED: € 21 = €1
—€6, €17=€19 1 €20, €15=€17 1 €18, €12= €15t €1 U T.A.
7. PaccunThiBaeM BBIXObI TE€X MPOJYKTOB, /I KOTOPHIX M3BECTHBI COJACPKAHUSA: Y

= B1 &/ Bn.

OcTanbHbIC 3HAUCHUS BBIXOOB OIIPECACIIACM 110 YPABHCHUAM Oananca.

8. PaccuntheiBaeM Bce HemocTaronme coaepxanus: Bn = €y B1/ vn.

9. I[JISI pacqua CXEMBI B a6COJIIOTHBIX ITOKaA3aTCIIsX Hy)KHO JOITOJIHUTCIIBbHO 3HATh
Maccy XoTst 01 0fHOTO MpoaykTa Qn. Tormaa MOXKHO ONpPEAEIUTh BCe OCTalbHbIe Macchl: Q1 = Q;
/vi; Qn = Q1 yn. Macca nennoro kommnonenta P, = Qp Bn.

10. Pe3ynbraThl pacueTa cXeMbl CBOAMM B Ta0I. 1.

Tabnumna 1
Ne | HaumenoBanmne Qr1ua [B,% |v,% g, % P,, /4
onepanuu(IIpoIyKTa)
| | OcHoBHas ¢aotanus
IToctynaer:
1 | I3sMenbueHHas pyna 685,32 | 1,0 100,00 | 100,00 | 6,85
7 | KamepHslii p-T miepBoi 228,41 |0,9 33,33 | 30,00 6,17
EePEUYNCTKH
11 | IlennsIit p-T MEpBOM 202,37 |0,85 29,53 (25,10 5,82
KOHTPOJIbHOM (hII-11uun
2 Hroro | 1116,10 | 0,95 162,86 | 155,10 |6,51
Brxoaur:
3 | IlenHslii ip-T 278,58 | 2,58 40,65 | 105,00 |17,68
4 | KamepHbIil p-T 837,52 |0,41 122,21 | 50,10 2,81
2 Hroro | 1116,10 | 0,95 162,86 | 155,10 | 6,51
Il | ITepBas nepeuncrka
ITocrymaer:
3 | [lennslit p-T 278,58 |2,58 40,65 | 105,00 |17,68
19 | Ilennslit np-T TpeThEH 20,49 2,51 2,99 7,50 17,20
MIePEYNCTKHU
5 Hroro | 299,07 | 2,58 43,64 |112,50 | 17,68
Brixogur:
6 | Ilennslii np-T 70,66 8,0 10,31 | 82,50 54,82
7 | KamepHslii np-T1 228,41 |0,9 33,33 | 30,00 6,17
5 Hroro | 299,07 | 2,58 43,64 |112,50 |17,68
Il | [TepBast KOHTpOIBbHAS
dnoranus
IToctynaer:
9 | lIpoxykT knaccudukanum 837,51 |0,41 122,21 | 50,10 2,81
9 Hroro | 837,51 |0,41 122,21 | 50,10 2,81




Brixoaur:
11 | Ilenns1it np-T1 202,37 10,85 29,53 (25,10 5,82
12 | KamepHbIii TIp-T 635,14 | 0,27 92,68 | 25,00 1,85
9 uroro | 837,51 | 0,41 122,21 | 50,10 2,81
IV | Bropast koHTpobHas
droranus
Iloctynaer:
12 | KamepHbIii TIp-T TEpBOi 635,14 | 0,27 92,68 | 25,00 1,85
KOHTP.DJI-1Iun
12 Hroro | 635,14 | 0,27 92,68 | 25,00 1,85
Bexoaur:
15 | I1enHsrit np-T 188,80 | 0,6 27,55 (16,40 4,11
16 | KamepHsbrit ip-T 446,34 | 0,13 65,13 | 8,60 0,89
12 Hroro | 635,14 | 0,27 92,68 | 25,00 1,85
V | Bropas nepeuncrka
ITocrymaer:
15 | IlennsIit mp-T BTOpOH 188,80 | 0,6 27,55 116,40 411
KOHTPOJIbHOM (hII-1Tuu
15 Hroro | 188,80 | 0,6 27,55 |16,40 4,11
Bexoaur:
17 | Ilennsrit np-T 59,62 1,32 8,7 11,50 9,05
18 | XBocThI 129,18 | 0,26 18,85 |4,90 1,78
15 Hroro | 188,80 | 0,6 27,55 (16,40 4,11
VI | Tpetbst nepeuncTka
IToctynaer:
17 | IlenHbI# TIP-T BTOPOU 59,62 1,32 8,7 11,50 9,05
MIePEUYNCTKU
17 Hroro | 59,62 1,32 8,7 11,50 9,05
Brixogur:
19 | Konnentpar 20,49 2,51 2,99 7,50 17,20
20 | KamepHslii np-T1 39,13 0,7 571 4,00 4,80
17 Hroro | 59,62 1,32 8,7 11,50 9,05

Jlnst pacueta BOAHO-IIIIAMOBOM cXeMbI (puc.9) MpHHUMAEM CIIEAYIONe 0003HAYCHUS:
Rn- oTHOIIEHHE KUAKOTO K TBEPAOMY IO Macce, YUCIEHHO paBHO | M~ BOJbI HA 1 T TBEpIOTO;
W, - KOJIMYEeCTBO BOJBI B OTEpAIlUU IIA TPOIYKTE, M B eIMHUIY BpeMeHH; L,- KommdaecTBo
no0aBIsieMOl BOJIBI B OMEPALMIO WM K MPOIYKTY, M~ B €IUHUILY BPEMEHHU; Sp- BIAXKHOCTb
MPOJIYKTA, JIOJIU €11.; Op- TUIOTHOCTH TBEPOTO B MPOIYKTE, T/M3; V- 00beM MyJBITBI B MPOAYKTE,
Mz B €AMHHILY BpeMeHU; L,- yaenbHbIN pacxoj BOAIbI, 100aBIsIeMOil B OTAEIbHBIC OIMEpaIluH,
M/T.
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1 KOHTDOJIbHA

KOHLIEHTpPA ﬁ I

XBOCT
Puc.9. Bogno-mnamoBast cxema
OCHOBHBIE COOTHOIIEHHUS:
W, =R, Qn; Rn =W/ Qn; (3)
Rn =Sn/1-Sn; (4)
Sn=Rn/1+ Ry =W,/ Qn+ W,; (5)

Vn:Wn+Qn/6n:RnQn+Qn/6n;
V,=0Qn (Rn + 1/9). (6)

A. McxoHbIe TOKa3aTeNn JIs pacyeTa NjIaMOBOM CXEMBI.

[lepBas rpymnmna: mokasaTenu, KOTOPbIE MOXKHO PEryIupoBaTh (ONTHMAalbHBIE 3HAYCHUS
R B oTnenbHbBIX onepanusax U NpoAyKTax 00OTramieHus).

Bropas rpynmna: mokaszaTenu, KOTOpPbIe HENb3sl PETyIUPOBaTH B MPOIEcCe 00OTaIeHUs
(BTOXXHOCTh HMCXOJHOM pyIbl, TIECKOB MEXaHMYECKHX KJIaCCU(PUKATOPOB, BIAKHOCTDH
(bIOTAIMOHHBIX KOHIIEHTPATOB, KOHIIEHTPATOB CO CTOJOB, OTCAJAKH, MPOMBIBKH, MarHUTHOM
cemnaparun).

Tpetss Tpymma: HOPMBI pacxoda IOMOJHUTEIBHOW BOABI Ha | T oOpabaThiBaeMOro
MPOJIYKTa, KOTOPasi IOJIaeTCs B HEKOTOPHIE ONEpaIiu MpH BEJASCHUHU Tporiecca (Hampumep, s
CMBIBa (PIIOTAIIMOHHBIX KOHIIEHTPATOB U T. I1.).

Hcxonnple mokazaTenw JOHKHBI YCTAHABIMBATHCS HAa OCHOBAaHWU PE3YJIbTAaTOB
HCCIIEIOBATELCKUX PabOT M C Y4eTOM OMbITa ACHCTBYIONIMX OOOTaTHTENbHBIX (adpuk. [[is
OPUEHTHPOBOYHBIX PACYETOB MOXKHO TOJIb30BAThCS TAHHBIMU Ta0J.2 M1 HOpMaMH OOABKUA BOJIBI
B oTeparusx o0padoTKH (AOMOIHUTENBHO K BOJIE, IOCTYIAIOIIEH C TUTAHUEM).

Pacxon Bozbl Ha 1 T TBEpAOTO CAEAYIONINA, M:

CwMmbIBKa (hIIOTAIMOHHBIX KOHIIEHTPATOB TIO kKelobam 0,5-1,5

OO6mmit pacxoa Boasl Ha (DIOTAITMOHHBIX (hadpHKax 3-6

Tabmuma 2
OpuEeHTUPOBOYHBIE COAEPKAHMS TBEPIOIO 10 MACCE B HEKOTOPBIX ONEpalusix U
MPOJYKTAaX 00OTaIICHUS

HanmenoBanue onepaunii 1 NpogyKTOB Copneprxanne
TBEPJOro, %




B nurtanun B
Ollepalyy | TPOIYKT
ax
H3menbueHue B CTEP)KHEBBIX U IIAPOBBIX MEMbHHUIIAX 65-80 -
CnuB KiraccuGuKaToOpoB IIPH U3METBUCHHH J0:
0,3 MM - 28-50
0,2 MM - 25-45
0,15 MM - 20-35
0,10 MM 15-30
Ileckn:
CHHpPANILHBIX KJIaCCU(PHUKATOPOB - 80-85
THAPOLMKIOHOB - 60-80
OcHoBHas (hoTanus NepBod CTAJNU MPH JBYXCTATHATBHBIX 30-50 -
cxemax
OcHoBHas (hroTanus Uit Py TPy OAHOCTAAHATBHBIX CXeMaxX | 20-35 -
OCHOBHOM (DJIOTAITNK BTOPOH CTaIHH 15-30 -
[TepeuncTka KOHIEHTPATOB (PIOTAUH
Konuenrtpars! dioranuu: - 25-45
OCHOBHOM - 25-35
KOHTPOJIBHOM - 30-50
MIEPEUYHUCTHBIX ONEPALUIA
Cry1ieHHble POAYKTHI CTyCTUTENCH Tiepel (PIIOTHPOBAHUEM - 50-70
PYIHBIX KOHIIEHTPATOB - 25-35
YrOJBHBIX HIJTAMOB
OunbTpoBanue (HIOTALMOHHBIX YTOJIBHBIX KOHLIEHTPATOB 0€3 30-40 82-76
MPEIBAPUTEIHHOTO CTYIIEHUS 25-35 80-76
@uibTpoBaHUE YTOJBHBIX IIIAMOB MOCIIE CIYIICHUS
OunbTpOBaHUE CTYIIEHHBIX PYTHBIX (IOTAMOHHBIX 50-70 90-85
KOHIICHTPATOB

[Ipu sTOM cremyeT y4YUTHIBaTh, YTO ISl MaTEpHUaIOB BBICOKOW IUIOTHOCTH, IS
KPYITHBIX U 3€PHUCTBIX MATEPHAIIOB COJEP)KAaHUE TBEPJOTO B MUTAHUU W MPOAYKTAX OICPAIIHIA
JOJKHO OBITH BBINIE, YeM JUIsl MaT€pHallOB HU3KOW TJIOTHOCTH, MENKUX W HUIaMHUCTBIX. [Ipu
¢otaruu 00TaTHIX MPOAYKTOB C JIETKOPIOTUPYIONTUMUICS MHHEPAIAMHU COJIEPIKaHUE TBEPJIOTO
B MIEHHBIX MPOAYKTaX OyJET BBIIIE, YEM MPU OOPATHBIX YCIOBUSIX.

b. ITopsinok pacyeTa NUIaMOBOM CXEMBI.

1. Bri6upaem uncieHHbIe 3HaYSHHs] HCXOIHBIX TToKa3aTenei (Tabm.2).

2. ITo popmyne W, = R, Qn paccunThiBaeM U 3ammcChiBaeM B Ta0JI.3 KOJTUIECTBO
BOABI I TeX MPOAYKTOB M OMEpaluid, i KOTOPHIX COTJACHO HCXOIHBIM IOKa3aTessmM
M3BECTHBI 3HaYeHHS R.

Tabnuua 3

Ne | HaumenoBanue onepauun(npoaykra) | Q, /4 R W, M4 | V, M1
| | OcHoBHas ¢norauus

IlocTynaer:

Csexas Boga L, 665,99 | 665,99
1 | M3menbueHHas pyaa 685,32 | 2,45 1679,03 | 1905,19
7 | Kamepnsiii ip-T nepBoi nepeunctkn | 228,41 | 6,6 1512,27 | 1582,88
11 | [TeHHsIi Op-T MEPBOM KOHTPOJILHOU 202,37 |3 607,11 | 673,89

ba-1uu
2 Wroro | 1116,10 | 4 4464,40 | 4827,95

Brixonur:
3 | [lennsrit p-T 278,58 |3 835,74 | 927,67




4 | KamepHslil np-T1 837,52 4,33 3628,66 | 3900,28
2 Hroro | 1116,10 | 4 4464,40 | 4827,95
Il | IlepBas nepeuncTka
[Toctymaer:
Csexas Boga L 808,31 | 808,31
3 | [lennsrit np-T 278,58 |3 835,74 | 927,67
19 | [TennsIit np-T TpEThEH NEPEUUCTKU 20,49 15 30,74 37,50
5 Hroro | 299,07 | 5,6 1674,79 | 1773,48
Brixoaur:
6 | [lennsrit np-t 70,66 2,3 162,52 | 185,84
7 | KamepHsblii ip-T 22841 |6,6 1512,27 | 1587,64
5 Hroro | 299,07 | 5,6 1674,79 | 1773,48
Il | TlepBas koHTpOIBHAS aoTaLUs
ITocrymaer:
Csexas Boaa Ly 393,63 | 393,63
9 | IlpoaykT knaccudukanum 837,51 |4,33 3626,42 | 3902,80
9 Hroro | 837,51 | 4,8 4020,05 | 4296,43
Breixomur:
11 | Ilennsrit mp-T 202,37 |3 607,11 |673,89
12 | KamepHbIii ip-T 635,14 |54 3412,94 | 3622,54
9 uroro | 837,51 |4,8 4020,05 | 4296,43
IV | Bropas kontposbHast ¢uoTanus
[locTynaer:
12 | KamepHsbIit ip-T TIEpBOM KOHTP.DHII- 635,14 |54 3412,94 | 3622,54
807051
12 Hroro | 635,14 |54 3412,94 | 3622,54
Breixoaur:
15 | [Tennsrit np-t 188,80 |2,3 434,24 | 496,54
16 | KamepHsrit ip-T 446,34 | 6,7 2978,70 | 3126,00
12 Hroro | 635,14 |5,4 3412,94 | 3622,54
V | Bropas nepeuucTka
ITocrynaer:
Csexas Boga Ly 320,96 | 320,96
15 | [IeHHsIit Ip-T BTOPOM KOHTPOJIBHOM 188,80 | 2,3 434,24 | 496,54
ba-1un
15 Hroro | 188,80 |4 755,20 |817,40
Brixoaur:
17 | [Tennsriit np-T1 59,62 19 113,28 | 132,95
18 | XBocThI 129,18 [5,0 641,92 | 684,45
15 Hroro | 188,80 |4,0 755,20 |817,40
VI | Tperps nepeuncria
ITocTtymaer:
Csexag Boaa Ly, 65,58 65,58




17 | [TenHsIil np-T BTOPOI NEPEUUCTKH 59,62 19 113,28 | 132,95

17 Hroro | 59,62 3,0 178,86 | 198,53
Brixoaur:

19 | Konnentpat 20,49 15 30,74 37,50

20 | Kamepsslii ip-T 39,13 3,8 148,12 | 161,03

17 Hroro | 59,62 3 178,86 | 198,53

1. TIlo ypaBHeHusM OajiaHCa OIpPEEINIsieM KOJIMYECTBO BOJIbI, KOTOPOE HEOOXOIMMO
n00aBUTh B OTACIBHBIC OINEpAallMl WM B OTICIbHBIE MPOAYKTHl, M OJHOBPEMEHHO
MOJICYMTHIBAEM KOJIMUECTBO BOJIBI BO BCEX MPOIYKTax cxeMbl. Hampuwmep,

Wi+ W7+ Wyt L= W, ; Wy = Wat+ Wy,
Li=Wiu—Wu-Ws; Lin=Wpy-Wy—-Wpurtna.

2. Ilo ¢popmyne (3) moacunTbiBaeM 3HaueHue Ry U1 BceX MPOAYKTOB U ONEpaLnii.

3. Ilo c¢dopmyne (6) momcuuTbiBaeM 00BEM MYNbIBI Uil BCEX MPOAYKTOB H
oneparuii. [Ipu pacuere oObemMa MyJbIBI MPUHAMAEM IIOTHOCTH TBEPJOTO OJUHAKOBOM IS
BCEX IPOAYKTOB U PABHOIA 3 T/cM’,

4.  Pe3ynbTarhl pacyera NUIAMOBOM CXeMBbI 0OpMIISIEM B BHJIE TaOIUIIGI (Ta0:1.3)

5. CocrapisieM O6ajlaHC BOJIbI O 0OoraTUTENbHOM hadbpuke (Tadn.4).
Tabmuma 4
[Toctymnaer B mporecce, M /g YX0auT U3 mporiecca, M /g
C m3menpueHHoit pynon  Wj 1679,03 | C konnentparom Wp 162,52
B ocHoBHy10 dnoramuio L 665,99 C xBoctamu  Wog 2978,70
B 1 mepeunctky Ly 808,31 C xBoctamun  Wog 641,92
B 1 konTposbHyto uotamuio Ly, 393,63 C xBoctamu Wy 148,12
Bo 2 nepeunctky Ly 320,96
B 3 nepeunctky Ly, 65,58
Bcero mocrynmaer  Wj; + XL 3931,26 | Bcero yxoaut 3931,26

bamanc O6H.I€I>i BOJBI BBIPAKACTCS PABCHCTBOM:

W+ L= W,
raec Wl - KOJIMYCCTBO BOJbI, TOCTYINAOIICE C UCXOAHBIM ChIPEEM;

Z L - cymMmmapHOE KOJUYECTBO BOJIBI, 100aBIsIEMOM B MIPOIIECC;

ZWK - CYMMApHO€ KOJIMYECTBO BOABI ,YXOAAIICE U3 TpOoLeCCa C KOHCYHBIMHA ITPOJAYKTAMH.

D L=D>W,-W,
"L =3931,26-1679,03 = 2252,23(ni* / )

PaccuutbiBaem y,[[eJ'IBHHﬁ pacxo BOAbBI HA 1 TOHHY PYIbI:
q=YW/Q =3931,26/1116,10 = 3,52 Mm%/t pymsr

COBpCMCHHBIﬁ OTall B pa3BUTUU (I)JIOTaI_[I/IOHHBIX MallvH XapaKTCPU3YCTCA YBCINYCHHUEM
o0Bbema KaMephl.

OCHOBHEBIE npeuMynieCTBa (I)JIOTE[LII/IOHHBIX MallrvH C KaMCpaMu 60J'IBIJ_IOTO OG’BCMaI

— YMEHBIIIAETCS YUCIIO KaMep (adpaTopoB) IMIPH TE€X KE TEXHOJOTUUECKHUX TTOKA3ATEIAX;

— YMCHBIIANOTCA 3aTpaTbl Ha an06peTeHHe U MOHTaxX (I)J'IOTaI_II/IOHHLIX MalllluH,
3JIEKTPOOOOPYAOBAHUS, CPEJICTB AaBTOMATHU3AINH;

— COKpalaroTCd Iiomaiu u OG’bGMH IEXO0B (I)JIOTaI_[I/II/I N KallUTAJIbHBIC 3aTpaTbl Ha
CTPOUTECIIBCTBO,

— COKpalarTcs LITATHI 00CITy>)KHBAIOIIETO rnepcoHana, 5 BO3pacTacT
MMPOU3BOAUTCIILHOCTL Tpyda.




[Tpoektupyem k ycraHoBke (hrnotannorHble MamuHbl THa «OKy», mpeaHazHaueHHbIE IS
oboramieHuss pya MeEToJoM TeHHOW duotamuu. Jlydmee agucreprupoBaHHE BO3IyXa U
BEePTHKAIBbHAS HUPKYJISALUS TYyIbIbI 00CCHEYHBAIOT IMOJTYYCHHE BBICOKHX TEXHOJIOTHUECKUX
MOKa3aTeJIeH MPH OOJBITUX MPOU3BOIUTEIBLHOCTSIX 110 TOTOKY ITYJIBII.

Omnpenenrm HEOOXOAUMOE YHUCIIO Kamep U pazmep (IIOTalMOHHON MalllMHBI.

V-t Q/60-(R+1/6)-t
v -k v -k
rje N — TpedyeMoe JUIsl Onepanuii 9YUCIIo Kamep;
V — oObeMHast IPOU3BOAUTEIBHOCTD TI0 ITYJIbIIE, M3/MI/IH;
t — MPOIOIKUTENLHOCTH (PIIOTAIIMK B pacCMaTPUBAEMON OTIEpaIluy, MUH;
Vx — TEOMETPUUYECKHI 00BEM KaMephl, M™;
kK — oTHomieHme oObeMa MyJbIbl B Kamepe Npu pabore (IOTAIMOHHOW MAIIMHBI K
reomeTpuieckoMy oowemy kamepsl, K = 0,7-0,8; Q — gyacoBast mpoOU3BOAUTEIBHOCTH MAIITHHBI 110
TBEPIOMY, T/4;
O - INIOTHOCTh TBEPIOH (ha3bl, T/M3;
R - oTHOIIEHKE KUAKOTO K TBEpAOMY (110 Macce) B MyJIbIIe.

[IpyHrMaeM K YCTaHOBKE [JIi OCHOBHOW, KOHTPOJIbHON (QuoTamuii M TEpedrCcTOK

MAIIHHBI ¢ 00BeMoM Kamepst 100, 50 1 38 M°,

n

JUIS OCHOBHOM (piroTarum
4827,95-9.5
n=————=10
100-0,8-60
11 | KoHTposIbHOM (pitoTaruu
4296,43-6.4
nNn=————=6
100-0,8-60
s | KoHTpoIBHOM (roTaruu
3622,54-6.4
n=————=5
100-0,8-60
uist | mepeuncTku
1773,48-8.2
nN=———=06
50-0,8-60
st |l mepeuncTku
817,40-16,6
n=———"-=8
38-0,8-60
st | mepeuncrku
198,53-44
n=—=4—-=5
38-0,8-60
Br10OpanHbIii 00beM KaMmep YIAOBIETBOPSET YCIOBHIO: JUTS TOJNydeHHUsT OCTHBIX XBOCTOB

CYMMapHO€ YHCIIO KaMep ISt OCHOBHON M KOHTPOJBHBIX (IOTAIHI TOMKHO OBITH HE MeHee 10 u
He Ooutee 40.

Tabmma 3
TOHKOCTh U3MENIbYEHUS PYJIbI
Bapuant Conepxanue knacca -0,074 mm, %
1 60
2 70
3 80
4 85
5 90




Ta0mura 4
CopepkaHue MOJIC3HBIX KOMIIOHCHTOB B PY/Ie

Bapuant Coneprxanue B pyze, % Pynnbie Munepasl
Cu Mo Pb Sn WO;
1 1,0 - - - - XabKOIMUPUT, OOPHUT
2 - 0,8 - - - Monubnenur
3 - - 2,0 - - ["anenur, nepyccur
4 - - - 0,5 - Kaccurepur
5 - - - - 0,4 | lleeaur
Tabnuma 5
ITpon3BoauTebHOCTH GIOTOhAOPHKH
Bapuant 1 2 3 4 S)
ITpon3BOIUTENHHOCTD, MITH.T/TO/T 5,0 7,0 80 | 10,0 | 9,0

[Tpumeuyanue. Ilpyu BHINOJHEHHMH KOHTPOJBHOM pabOThl HEOOXOAWMO 3HATh
nokazaTteiu 00oraieHus, cXeMsl (pJIoTaluu U UX OCTPOEHUE.

Boei6op cxembl oOoramieHus: 00OCHOBaTh: 1) BEIIECTBEHHBIM COCTaBOM
pyIbl; 2) colaep)KaHHEM II0JIE3HOTO KOMIIOHEHTa B pynae; 3) TpeOOBaHUSM,
IPEBABISIEMbIM K KAYECTBY KOHIIEHTpaTa (MapKu, TEXHUUECKUE YCIOBUS) U T.1.

3) IIpumepnvie memul peghepamos

1. Yro Takoe KpuTHUECKasi KOHLIEHTpalus munemuiooopazoBanus (KKM) noBepxHOCTHO-
aKTUBHBIX coenuHeHui. 3aBucumoctb KKM or Temneparypbl pacTBopa, NPUCYTCTBHS
anexTponuToB. KKM cmeceit [TAB.

2. BiusHue Ha 3HAYCHHWE KPUTHUYECKOW KOHIEHTparun MmuremniooopazoBanus (KKM)
BEJIMYMHBI U CTPOEHUS YIIIEBOJOPOIHOTO pajKaja U MOJI0KEHUSI HOHOT€HHBIX TPYII, HATNIHs
MOJIIPHBIX 3aMECTUTENIEH B LIETIH.

3. Onummre 2-3 u3BecTHBIX BaM MeTona ompeneneHuss KPUTHYECKON KOHIIEHTPALUU
mutenoodpazoanus (KKM).

4. OxapakTepu3yiiTe U3BecTHbIe BaMm THIIbI aficopOium peareHTa Ha MUHEpae.

5. Knaccudukanus ¢aoranonHsix peareHToB. [IpuBenuTe npuMepsl.

6. Kinaccudukanus peareHToB-cooupareneil. [lpueanre npumepsi.

7. OxcuruapuiabHbIE COOUpPATENH, TPEACTABUTENH.

8. CBolicTBa )KUPHOKHUCIIOTHBIX cOOMpaTeel.

9. Mexanu3m JieicTBuUs Npu (HI0TAUU )KUPHOKUCIOTHBIX COOMpaTENeH.

10. Mepsl Tpe10CTOPOKHOCTH TpH padoTe ¢ (PIOTAIIMOHHBIMUA PEareHTaMH.

4) IIpumep naana munogozo 3a0anus Ha 1aO6OPAmopHyIo padomy
1. Lenb

2. Teopernueckasi 4aCTh

3. Metoauka pacuera

4. Ilpumep pereHus

5. 3agaHue cTyJIeHTam

6. BeiBobI



IIpumepHbIe TeMBbI JIA00PATOPHBIX padoT

Ne JlaboparopHas pabota Homep | Komn-Bo
n/n TEMBI 4acoB
1. | U3ydyeHue XapakTepUCTHKU pEAareHTOB M MEXaHU3MOB HX 2 8

HeﬁCTBHH IIpu nepepa60TKe ITOJIC3HOT'O UCKOITa€MOI'0

2. | ®noTtanys MOJIMMETAIUINIECKON Py/IbI 3 16

3 O0oraineHne NerMaTUTOBBIX MUPOXJIOPOBBIX Py 3 10

4, Oboramienue anatut-HedeTMHOBOMN Py/IbI 3 12

5 W3ydeHne KOHCTPYKUUHU (HIOTOMAIINHBI 4 2
48 yac.

moeo

5) /lna evinonnenus Kypcoeoco NpOeKmMa CHMYOCHMAM RpPeOazaromca cieoyujue
membl:

1. Pyna crutomnas kxomdenaHHas ¢ cojepxanueM wMend. 6%. [lonme3Hslid KOMIOHEHT
npeAcTaBieH XaiapkonuputoMm. Mamenbuenus pyael 70% - 0,074 mM. [Ipon3BoauTenbHOCTb
babpuku - 2 MITH.T/TO/I.

2. Pyna cBHHIIOBO-IIMHKOBas O cojep:kanueM cBuHIA 2%, runka 3%. PynHbie MuHEpabl:
rajieHuT, caaepuT U HeOOJIbIIOe KOJIMUECTBE LIEPyCcCUTa. aHTJIe3UuTa, CMUTCOHUTA. KpymHOCTh
u3mensucHus 85%- 0,074 mwm. [IpousBoautesHOCTS (haOPUKH 7 MITH.T/TOJ.

3. 3omotoconepxkamias pyna ¢ coxaepkanmeMm 3oiota 10 1/T. CaMOpPOIKOB 30JI0TO
TOHKOBKparuieHHoe. M3menbuenne pyasl B e craaun g0 90% - 0,074 wum.
[IpousBoauTenbHOCTH PabpUKH S5 MITH.T/ TOJI.

4. Mennas pyna c coiepxkanueM wmeau 2%. V3Biekaemble MMHEpaja: XalbKO3HUH,
OOPHHUT, XaIbKOMUPUT B HEOOJBIINX KoJdHuecTBax. M3menvuenue pynsl 10 60% - 0,074 mm.
[TpousBonuTensHOCTh PaOPUKH 3 MITH.T/TOA.

5. Pyna memno-monuOaeHoBas c coaepkanueM wmenu 1%. momubnena - 0,08%.
[Tone3Hple KOMIOHEHTHI: XOBEJUIMH, XaJbKOIHPHT, MOJMOJCHUT ; BKPAIUICHHOCTH
HepaBHOMepHas. [IpemycMorperh u3MenbueHHe B jaBe craguu jgo 90% - 0,074 wmwm.
[TpousBoauTenpbHOCTH pabpuku 10 MIH.T/TO.

6. Pyma pochopurnas ¢ conepxkanneM P05 — 10%. KpymHocTs n3MensueHHoi pynsr 0,3

mMm. [IpousBoauTenbHOCTh aOPUKHU 5 MITH,T/TOJ

7. Pyna BonbdpaMoBas C cojaepkaHHMeM Tpexokucu Bonbppama0,5% Ilone3nsiit
KOMIIOHEHT MpezacTasieH meenutoM. KpymHocte u3menbuenus pyast 70% - 0,074 M.
[TpousBoauTensHOCTH adpuKu/

6 MIIH,T/TOJI,

8. YrompHbIe HITaMbl KpymHOCTHIO 0,5 MM 0 coneprkanueM 3ombHOCTH 20%. KoHIeHTpar
- U151 11enert kokcoBaHus. [Ipon3BoauTebHOCTh (PaOpPUKH 8 MITH.T/TO/I.

9. Pyna wmemHo-HHKeneBas o coxaepxkanueM wMeau 0,5%, Huxens -0,2%. Pynnbie
MUHEPAJBL:  XAIbKOIUPHUT, TMEHTIAaHIUT. M3menpuenue pyabsl  758%- 0,074  wmwm.
[Tpon3BoauTensHOCTH (GaOpUKH 4 MITH.T/TOJ.



10. Pyna onoBsinHas ¢ cogepxkanueM oiioBa 0,6%. Ilosie3HbI KOMIIOHEHT MPEIOCTABIICH
kaccutepuroMm, KpynHocte usmenbuenus pyael 750 - 0,074 mm. IlpousBoauTENbHOCTH
babpuku 6 MITH.T/TOJ.

6) Ilpesenmayua: aneopumm u peKOMEHOAUUU NO CO30AHUIO NPE3EHMaUUU
AJTOpUTM CO3JaHUS TPE3CHTALINN
1 aTan — onpeaeneHune Lenu npeseHTaumm
2 aTan — nogpobHoe packpbiTue nHdopmauun,
3 aTan - OCHOBHbIE TE€3M1Cbl, BbIBOAbI.
Crnenyer ucnons3zoBarb 10-15 cnaiinos.
[Ipu sTOM:
- IEPBBINA Clail] — TUTYJbHBINA. [IpenHazHaueH ais pasMeneHus Ha3BaHUs IPE3CHTAIUU, UMEHU
JOKJIaTYMKa ¥ €r0 KOHTAaKTHOM HH(OpMaLINK;
- Ha BTOPOM cJaiiie HeoOX0IMMO Pa3MeCTUTh COAEpKaHUE MPE3EHTALUH, a TAKXKE KPAaTKOe
ONMCaHUE OCHOBHBIX BOIIPOCOB;
- C€ OCTaBIIHUECS Claiabl UMEIOT HHPOPMATUBHBIN XapaKTep.
OO6b1yHO TO/1a49a UH(POPMALIMK OCYIIIECTBIISCTCS 10 MJIaHY: TE3UC — apTyMEHTAIIHS — BBIBO/I.

PexoMeHIalMM 1O CO3AHUIO NTPE3eHTANN

1. YwurabenbHOCTH (BUAMMOCTD U3 CAMBIX JaJbHUX YTOJIKOB IIOMELICHUS U C Pa3IMNIHBIX

YCTPOKMCTB), TEKCT AOJDKEH ObITh HaOpaH 24-30-pM mpudTOM.

TmarensHO CTpYKTypHpOBaHHAsE HH(pOpMAaLHs.

3. Hanmnume KOPOTKUX U JAKOHUYHBIX 3aT0JIOBKOB, MAPKUPOBAHHBIX U HYMEPOBAHHBIX
CIHCKOB.

no

4. Kaxnomy MoJIoXKEeHHUIO (Kee) HaJ0 OTBECTH OT/IENbHBIN ab3all.

5. T'maBHyo nzero Haao BBIIOKHUTH B IEPBOM CTpoke ab3ara.

6. Hcnonp3oBarek TabnmuyHbIe (GOPMBI TpecTaBIeHIS HHGOPMAIMH (IUarPaMMBI, CXEMBI)
JUIS WITIOCTPAIMK BaXKHEHIINX (PAKTOB, YTO AACT BOSMOXKHOCTb IIOJaTh MaTepHal
KOMIIAKTHO U HarJIAHO.

7. TI'paduxka 101KHA OPraHUYHO JTOTIOJIHATH TEKCT.

8. BeicTynnenue c npeseHTtanueil jures He 6onee 10 MUHYT.

Bomnpocsl k 3auery

Onpenenenne NOHATUS «(IOTAMOHHBIHN Mpoiiecc 000TaleHUS.
I'maBHBIE 0COOEHHOCTH (HIOTALIMOHHOTO MpolLiecca.
PaznoBugHOCTH M KiTaccudukanms GI0TallMOHHBIX MTPOIIECCOB.
3HayeHue GIIOTAMOHHOTO MpoIecca.
Kpatkas uctopus pa3BuTHs QJIOTAlIMOHHOTO MPOLIECCa.
CBoiicTBa mOBEpXHOCTH pa3zziena (a3, MOBEpXHOCTHAS SHEPrUsl HAa TpaHMLIe IBYX (as3.
O0630p rUMoOTE3 PIAEMEHTAPHOTO aKTa (IIOTAIIHH.
l'unore3a cMauyuBaHMs WM KPAEBOTO yIiia (OCHOBHBIE TIOHSATHS).
MaxkcruManbHBIN pa3Mep 4acTUllbl, (proTupyromeics Ha MOBEPXHOCTH My3bIPbKOB MPH
NEHHOH (roTaruu.
10. TepmogmHamuyeckoe 0OBICHEHHUE JIEMEHTAPHOTO aKTa (hIOoTaI|H.
11. T'uctepe3uc cMauMBaHUs M €r0 3HAUEHUE MPH (HIOTAIHH.
12. TlonsiTHe O TUAPATHBIX CIOSIX.
13. KoanecueHTHBIN MEXaHNU3M JIEMEHTAPHOTO akTa (DIoTaIuu.
14. Hasznauenwue u kinaccuuranys GpaoTalMOHHBIX PEareHTOB.
15. CpolicTBa MHUHEPAJIOB, BIHUSIONINE HA TTPOIIECC B3aUMOACHCTBHUS UX C pearecHTaMHu.

©CoNoR~WNE



16. JIBOitHOM >NEKTPUUECKUIA CIIOM.

17. OcHoBHbIE (hOpPMBI B3aUMOICUCTBUS PEareHTOB C MUHEPaJaMHU.

18. Crpoenue u knaccuduKaius KOLIEKTOPOB.

19. CynbpdruapuiabHble KOJUIEKTOPBI.

20. BzaumopneiicTBre CyabPTUAPUIBHBIX KOJUIEKTOPOB € (IIOTHPYEMBIMUA MHUHEPAJIAMH.
21. OxkcuruapuibHbIC KOJUIEKTOPA.

22. MexaHU3M 3aKpeIICHNs] OKCUTHIPUIIBHBIX KOJIJIEKTOPOB HA MUHEpaJIax.
23. KaTuoHHBIE KOJUIEKTOPBI.

24. MexaHU3M 3aKpeIJICHNs] KATHOHHBIX KOJUIEKTOPOB HAa MUHEpaJax.

25. AnoJisipHBIE KOJUIEKTOPBI.

26. OcHOBHBIC MEXaHU3MBI JICHCTBUS ICTIPECCOPOB (OCHOBHBIC YETHIPE).

27. Heopranuyeckue JIerpeccophbl.

28. HuskomomneKkyIsspHbIe OpraHHYECKUE ACTIPECCOPHI.

29. AKTHBATOpBI, OCHOBHBIE MEXaHU3MBI JICHCTBUS aKTUBATOPOB.

30. Perymnstopsl cpensl.

31. TpeboBanus, npeabsIBIseMble K pa3MepPy My3bIPHKOB U MPOUYHOCTH MEHBI.
32. Ponb u MEXaHU3M JICHCTBHSI BCTICHUBATEIICH.

33. Du3uKO-XUMHUYECKHE CBOWCTBA BCIICHUBATEIICH.

34. BcrienuBarenu, mpuMeEHseMbIe Ha TIPAKTHKE.

35. KpymHocTh u3MenbyeHust pysl nepen (haoranuen.

36. BnusHHE IUIOTHOCTH MYJIBIIBI HA PE3YNIBTATHl (MIIOTAINH.

37. PeareHTHBIN peKUM.

38. Anspanus U nepeMenMBaHue MyJIbITbL.

39. Kuneruka dmoTarumu.

40. VHTEeHCHBHOCTBH CheMa ITyJIBITBL.

41. Temmneparypa ImyJbIIbl.

42. OnTUMaIbHBIN MTOTOK MYJIBITHI.

43. Cxema rmoranumu.

44. Knaccudukanus MUHEPAJIOB TIO (JIOTUPYEMOCTH.

45. ®noTanus MUHEPAJIOB C BBICOKOW €CTECTBEHHOM r'UAPO(POOHOCTHIO.

46. dnoTanus OKMCICHHBIX Pyl IIBETHBIX METAJIIOB.

47. ®notauus cynbPpUIHBIX PYA.

48. ®noTanus anmaTuTOBBIX, POCHOPUTOBBIX, (DIFOOPUTOBBIX U MICCTUTOBBIX PY/.
49. dnotanus OKMUCIOB MeTaIIOB. DIOTAIMS CUITUKATOB.

Bonpocsl k 3k3ameny

1. TpeGoanus, npenbsBiIsieMble K (I0TAMOHHBIM ManiiHaM. Kiaccudukarus
(IOTAIMOHHBIX MAIIIHH.
Mexannueckue GproTaluoHHbIe MAITHBI.
[THeBMOMexaHnveckre GIIOTAMOHHBIC MAIIUHBIL.
[THeBMaTH4eckue (IOTallMOHHBIE MAIIUHBL.
BakyyMHBIE 1 KOMITPECCHOHHBIE (DIOTAIIMOHHBIE MAIIWHBI.
BcnomorarensHoe 000py1oBaHueE.
OCHOBHBIE ~ TEXHUKO-d)KOHOMHYECKHE  TIOKa3aTrenn  paboThI (ITOTaIIMOHHBIX
o0oraTuTeNbHbIX (adpHK.
8. IlepcnexTHBHI pa3BUTHs (IIOTAIMOHHOTO MpOIlecca.

Nogakown



TEXHOJOI'MYECKASA KAPTA JUCIHUIIJIMHBI

OCHOBHAS OBPA30OBATEJ/IBHAS ITPOIT'PAMMA
21.05.04 I'opHoe aeJ10
cnenuagauzanua Ne 6 «Oooramenune moje3HbIX HCKONMAeMBIX>
(xox, HampaByIeHHE, TPOHIIH)

TEXHOJIOI'MYECKAS KAPTA
HIudp auctmrmumnet mo PYIT | b1.6.41.4

Jucrumiaaa \ djoTanuoHHBIE METOALI 000 AICHUS
Kypc |45 |cemectp |89
Kadenpa | I'opHoro nesia, Hayk 0 3emJie 1 IPUPOI000YyCTPOIicTBA

Tepewenko C.B., A.T.H.,
3aB. Ka)eIpoil TOPHOTO JIeNa, HayK O 3eMJIe ’
pUpoa000yCTpoiicTBa

®.1.0. npemnoaasartens, 3BaHUE, JOIKHOCTb

| Kon-Bo cemectpoB | 2 | WuTepakTuBHBIE POPMBI o6y rex. co. | 6/6

3auer,
HP/CMOGIH./TEK. ceM. 14/14 /- IK3aMeH

DOIII. TPYJAOEMKOCTbyac/3ET | 252/7
6/6

HKoﬁLu./Te}c. ceM. HEOGm./TeK. ceM.

®opMa KOHTPOJIA

CIIOCOOHOCTBIO aHATM3UPOBATH TOPHO-TEOJIOTHYECKYIO HH(POPMALIIIO O CBOWCTBAX U
XapaKTEePUCTUKAX MUHEPALHOTO ChIpbs U BMemiatonux mopox (ITICK-6.1)
CIIOCOOHOCTBIO BBIOMPATH TEXHOJIOTHIO MTPOM3BOICTBA PAOOT MO 0OOTAIICHHUIO TTOJIE3HBIX
MCKOIAeMbIX, COCTaBIIATh HeoOXoumyto nokymenTaiuio (IICK-6.2);

CIIOCOOHOCTBIO BBIOMPATh U PAaCCUMTHIBATH OCHOBHBIE TEXHOJIOTMUECKUE TTAPAMETPBI
3 PEKTUBHOTO U FIKOJIOTUYECKH OE30IMaCHOT0 MPOU3BOJICTBA paboT 1o nepepaboTke U
000TaIEeHNI0 MUHEPATBHOTO CHIPhsi HA OCHOBE 3HAHHUH IMPHHIIAITOB IPOCKTHPOBAHUS
TEXHOJIOTMYECKHX CXE€M 000TaTUTENbHOIO MPOM3BOACTBA U BEIOOpA OCHOBHOTO U
BCIIOMOTaTeIbHOr0 oboratutebHoro obopynoanus (IICK-6.3);

CIOCOOHOCTBIO AaHATTM3UPOBATH U ONITUMHU3UPOBATH CTPYKTYPY, B3aUMOCBS3H,
(GyHKIMOHAIBbHOE Ha3HAYEHHE KOMILJIEKCOB 110 10ObIYe, epepaboTKe U 000raIleHnIo
MOJIE3HBIX UCKOIIAEMBIX U COOTBETCTBYIOIIMX MTPOU3BOICTBEHHBIX OOBEKTOB ITPU

CTPOUTENILCTBE U PEKOHCTPYKIIMH C YU€TOM TpeOOBaHUM MPOMBIIIUIEHHON M SKOJIOTHUECKON
6e3omacHoctu (ITICK-6-6).

Koa ¢opmupyemoii
KOMIIeTeHIINH

Coaepxanue 3agaHus

KoaunuecTBo

MepOnpUATHI

MaxkcumajibHoe
KOJMY€eCTBO 0aJ1JI0B

Cpok
NpeaocTaBIeHUS

Beoownwtii onox

He npenycmotpen

OcHo6eHOil 010K

TICK-6.1, TICK-6.2, [ICK- |YcTHBI# OIpoc 2 16 B treuenue cemectpa
6.3, TICK-6.6
TICK-6.1, TICK-6.2, IICK- [[ToxrotoBka peheparos 1mo 2 16 B teuenue cemecrpa
6.3, IICK-6.6 TeMe
TICK-6.1, TICK-6.2, IICK- |Pemenue 3agau 2 10
6.3, TICK-6.6
TICK-6.1, TICK-6.2, [ICK- [[Ipe3eHTanus y) 10
6.3, TICK-6.6
TICK-6.1, TICK-6.2, [ICK- [[TonroroBKa OmopHOTO 1 8
6.3, IICK-6.6 KOHCIIEKTA
Bcero: 60
IICK-6.1, TICK-6.2, IICK- Bauer Bompoc 1 20 o pacrcario
6.3, TICK-6.6 Bomnpoc 2 20
Bcero: 40
Hroro: 100

[IIkana oneHUBaHUS B paMKax OamibHO-peUTHHToBON cucteMbl MAI'Y: «2» - 60 6amioB
" MeHee, «3» - 61-80 0amos, «4» - 81-90 6amos, «5» - 91-100 6amIoB.




TEXHOJOI'MYECKASA KAPTA

MMudp aucuumiuast o PYII l

b1.5.40.4

JucrumimHa

\ djjoTanuoHHBIE METOALI 000 aAICHUS

Kypce |4,5 |ceMeCTp

17,89

Kadempa

| I'opHoro nena, Hayk 0 3emJie 1 MPUPOA000YCTPOICTBA

Tepewenko C.B., A.T.H.,
3aB. Kad)eIpoil TOPHOTO JeNa, HayK O 3eMJie ’
IPHUPOI000yCTPOKCTBA

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTb

| Koin-Bo cemecTpoB | 2 | WHTEepaKkTHBHBIE (OPMBIosu /rex. ceu. | 8/8

3auer,
HP/CMO6U.L/T6KA ceM. 32/32 32/32 BKSaMeH

DB TPYHAOEMKOCTbugeser | 252/7
30/30

HK06m./TeK. cem. ‘]-IB06U.L/TCKA ceMm. CDOPMa KOHTPOJIA

—  CIOCOOHOCTBIO aHAJIM3UPOBATH TOPHO-TEOJIOTMYECKYI0 HH(POPMAIINIO O CBOWCTBAX U
XapaKTePUCTHKAX MUHEPATILHOTO ChIpbs U BMeraronmx mopo (ITICK-6.1)

—  CHOCOOHOCTBIO BEIOMPATH TEXHOJIOTHIO MTPOM3BOACTBA PAOOT MO 0OOTAIEHUIO TTOJIE3HBIX
MCKOIAaeMbIX, COCTABIIATh HeoOXoumyto nokymenTaito (IICK-6.2);

—  CITOCOOHOCTBIO BHIOMPATh U PACCUUTHIBATH OCHOBHBIC TEXHOJOTMYESCKUE TTApAMETPHI
3((PEKTHBHOTO M SKOJIOTHUYECKH O€3011aCHOr0 IPOM3BOACTBA PAOOT 10 IepepaboTKe U
000TaIIEeHIIO MUHEPATBHOTO CHIPhsi HA OCHOBE 3HAHHUH MPUHIIMIIOB IPOCKTHPOBAHUS
TEXHOJIOTUYECKHX CXEM 000raTUTEIBHOIO MPOM3BOCTBA U BEIOOpPA OCHOBHOT'O U
BCIIOMOTaTeIbHOr0 0boraTuteibHoro obopymosanus (IICK-6.3);

—  CIOCOOHOCTBIO aHATM3UPOBATh U ONITUMHU3UPOBATH CTPYKTYPY, B3aUMOCBSI3H,
(GYHKIIMOHAIBbHOE Ha3HAUCHHE KOMILJIEKCOB M0 100bIYe, epepaboTke U 000raIieH o
TIOJIE3HBIX MCKOMIAEMBIX M COOTBETCTBYIOIIHMX MTPOU3BOICTBEHHBIX OOBEKTOB ITPH
CTPOUTENBCTBE U PEKOHCTPYKLIMH C YUETOM TPEeOOBAHUI MPOMBILIICHHON M SKOJIOTMYECKOM
6e3onacHocty (ITICK-6-6).

MakcumaJjibHoe
KOJHY€eCTBO 0aJ1J10B

KonuuyecTBo
MepONpPUATHIH

Kon ¢opmupyemoii
KOMIIeTeHIINI

Cpok

Coaepsxanue 3aganust
npeaocTaBJeHus

Beoonwtit 610k

He npenycmotpen | | |

Ocroenoit 610K

[ICK-6.1, TICK-6.2, IICK- |YcTHBIH onpoc 2 16 B Teuenue cemectpa
6.3, IICK-6.6
IICK-6.1, TICK-6.2, IICK- [[ToarotoBka peeparos o 2 16 B teuenue cemecrpa
6.3, IICK-6.6 TemMe
TICK-6.1, TICK-6.2, IICK- |Pemenue 3agau 2 10
6.3, IICK-6.6
TICK-6.1, TICK-6.2, TICK- [[Ipe3eHTarius 2 10
6.3, TICK-6.6
TICK-6.1, TICK-6.2, [ICK- [[lonroroBka onopHOro 1 8
6.3, IICK-6.6 KOHCIICKTA
Bcero: 60
I[ICK-6.1, TICK-6.2, IICK- Bauer Bompoc 1 20 o pacrcanio
6.3, IICK-6.6 Bomnpoc 2 20
Bcero: 40
HTroro: 100

[[Ikama omnleHUBaHUS B paMKaxX OaJNTbHO-PEUTHUHTOBOM cucteMbl MATY: «2» - 60 Gamios
1 MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oanos.




