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1. O01mue cBeneHus

I'opHoro nena, Hayk o 3emiie u

1. | Kajenpa NPUPOA000yCTPOICTBA

2. | CnenuanpHOCTh 21.05.04 T'opHoe aemn0

3. | Cunenumanuzanus Ne3 OTKpbITBIE TOPHBIE PA0OTHI
Bb1.B./IB.4.1 OG6orameHnue MoJe3HbIX

4. | JucuumniuHa (MOIyb) HCKOMAEMUIX

5. | ®opma oOyueHus 3a049HAas

6. | 'og Habopa 2017

2. IlepeyeHb KOMTETEHIUH

— BJIaJCHHUEM OCHOBHBIMH IIPUHOUIIAMHA TEXHOIOTHI BKCHHyaTaHHOHHOﬁ Pa3BCIKU,

no0bIuM, nepepaboTKu

ITOJIC3HBIX HCKOIIa€MBbIX, CTPOUTECIIBCTBA nu

SKCILTyaTaIlK Mo 3eMHbIX 00bekToB (ITK-3).




3. Kpurtepuu u nokaszaresu olleHMBAaHUSI KOMIIETEHIHIl HA Pa3JIMYHBIX ITanax X (GOpMHUPOBAHUS

Kpurepun n nokazaTtenn olleHUBaHUS KOMIIETEHIUI

DopMBbI KOHTPOJIS

OTar (OpMHPOBAHHA KOMNCTEHILHH Popuipyemas 3HaTh: YMmeTb: Bnanmets: c(OpMHUPOBAHHOCTH
(pa3zernsl, TeMbI TUCIUIIIHHBI) KOMITETEHIIHS o
KOMITETCHINH
1. Iens " 3a1a9u oOoraieHns (TIK-3) pOTb M 3aJadud MPOIECCOB OOOTAIIEHUs | OMpPEIeaTh 3a1a9n YcTHEIH ompoc Ha
MHHEPAIBEHOTO CBHIPHA. Ipu WX TIepepaboTKe; IOKa3aTeNH, | MPOIECCOB 0OOTameHus U MIOHUMaHHIE TEPMUHOB
XapaKTepu3yIoLIne MpPOIIECCHl | MOKa3aTenH,
oborarieHus XapaKTepU3YIOLINE STH
IIPOIIECCHI
2.Du3NKO-XUMHUYECKHE CBONCTBa (TIK-3) OCHOBHBIEXapPaKTEPUCTUKHU KiaccuduImpoBaTh OCHOBaMu TEOpUHU | Y CTHBIN OIPOC HA
MUHEpaJIOB. TeXHOJOTHUECKUe IOKa3aTeIn BEIIECTBEHHOTO0  COCTaBa  MOJIE3HBIX | MPOLECCHl  OOOTallleHUs | pa3jieNeHus NOHUMaHKE TEPMHUHOB,
oOoraiieHus. HCKOTIaeMBIX; TEXHOJIOTUUECKHE | TOJIE3HBIX HCKOTIAEMBIX; MHHEPAJIOB;
CBOMCTBA  MHHEpPAJIOB; OCHOBHBIE | OTIpENENsTh HaBBIKAMH  PEIICHUS
TEXHOJIOTHYECKHE CXEM pYyJHOTO U | TEXHOJOTHYECKHE MIPaKTHYECKHX 33739
HEpPYIHOTO MHUHEPAILHOTO CHIPHS. MOKazaTead  OOOTaIIeHus
MOJIE3HBIX NCKOMIAEMBIX;
YUTaTh TEXHOJIOTHYECKHE
CXEMBI.
3. Knaccudukanms um rpoxodeHue pyn Mo (TIK-3) TEXHOJIOTHYECKOE Ha3HAYCHHUE | ONPEICIATh HaBBIKAMH PEIICHUS YcTHBI onpoc Ha
KpPYIHOCTH. HpOLECCOB  paszfeneHuss  pyda 1o | addextuBHOCTD NPaKTHYECKUX 33/1a4 | MOHUMaHHe TEPMUHOB,
KPYITHOCTH; 3aKOHOMEPHOCTH | MPOIIECCOB TPOXOYEHHUS U | IO ONpPEIeTICHUIO
CBOOO/IHOTO UM CTECHEHHOrO MajieHHs | KilaccuUKaluy, U | TpaHyJIOMETPHYECKOT
YaCTUILl B BOJHOH U BO3AYILIHOW Cpefax; | XapaKTepUCTUKU 0 cocTaBa
THIIBI TPOXOTOBH KJIaCCH(UKATOPOB KPYIHOCTH PY/BI; MHHEPAILHOT'O CHIPbs
4. IpoGnenue u u3MeIbueHUE (TIK-3) Ha3Ha4YeHHE M Kiaccu(UKauio OTIpEeNIeNATh CXEMBI OCHOBHBIMH YcTHBIHM onpoc Ha
HpOIIECCOB IPOOICHUS U U3MEIBUYCHHS; | APOOJIEHUS U THIIOTE3aMHU NOHMMaHKE TEPMHUHOB
CTaauu IpoOJIeHNs U N3METbUCHHUS; N3MEIbUCHHS, PEKIMBI JOpoOJieHns py 1
KJIacCU(PHKAINIO U 0OCOOEHHOCTH paboOTH METBbHUILIBL; METO/IaMH U3MEHEHUS
KOHCTPYKIHUI IPOOHIIOK ¥ MEJIBHHII; paccunTHIBATh KPYIHOCTH Y.
Ponb. xapakTeprcTHKa 3QPEeKTUBHOCT
BCIIOMOT'aTeIbHOTO 000PYIOBAHUS IS JpOOHIIBHO-
JpOOIIeHNSI. M3MENHYAIOIIETO
000opynoBaHus U
UPKYJIAPYIOIIYIO
Harpy3Ky
5. I'paBuTanioHHOE oborameHmne (TIK-3) o0uryto XapaKTePUCTUKY 1 | pacCUUTHIBATH nporeccaMu YcTHBIM onpoc HA
MHUHEPAIBHOTO CHIPbsI KJIaCCU(PUKAIHIIO IpaBUTAIMOHHBIX | 3 (EKTHBHOCTH PabOTHI pasJielieHns YacTUIl B | TIOHUMaHUE TEPMHHOB
METOJIOB  OOOTaIleHus;  pa3lesieHHe | almapaToB, HCIOIB3YEMbIX | BEPTHKAJIHHOM Jloknan ¢ mpe3eHTauen;

MHHEPAJIOB B TSDKENBIX KUIAKOCTIX U
CYCIICH3USIX, MMPpONUECChIOTCAAKN u

JUTSl TPABUTAIHOHHOTO
oboraieHus.

MOTOKE KUJIKOCTH U B
MOTOKaX MaJIOH

peuieHue 3aaa4




OGOFaHIeHI/ISI Ha KOHICHTPAIUOHHBIX
CTOJIaX, BHWHTOBBIX cCcHaparopax, B

TOJIIIUHBI; HABBIKAMU
peuieHus

xenmobax, — [UII03aX;  KOHCTPYKIMH MPaKTHYECKUX 33134
anmnapaTos, UCTIONIb3yEMBIX TSt
TPaBUTAIIMOHHOTO 00OTalICHUSL.
6. MarauTHBIe METOIBI OOOTAIICHUS (TIK-3) MarHuTHBIE  CBOWCTBA  MHHEPAJIOB; | PaCCUUTHIBATH mporeccaMu YcTHEIH ompoc Ha
¢$usmaeckne OCHOBBI METOZOB | APPEKTUBHOCTE  PabOTHI | pa3[eNieHHs YacTUIl ¢ | MOHWMaHHE TEPMHUHOB,
MarHUTHOHM cemapanuy Ui Pa3IW4HBIX | allapaToB, HCHONB3YEMBIX | HCIIOIb30BAaHHEM pemrenue 3aaad; Jloxman
BU/IOB MHHEPAIBHOTO CHIPbS; OCHOBHBIE | 11 OOOTamIeHWs] PyA C | MAarHUTHBIX METOJOB; | C IPE3CHTANNEH;
JJIEMEHTHI CemapaTopoB JUI | IPIMEHEHHEM MAarHWTHBIX | HaBBIKAMH PEIICHHS
oborarieHus CHJIBHO- U | METOJIOB NPaKTHYECKUX 3a/1a4
c1abOMarHUTHBIX PyJ
7. DNEKTPUUYCCKUE METOIBI 00OTAIICHHUS (TIK-3) (u3nUecKre OCHOBBI METO/IOB paccuuThIBaTh mpoleccamu YcTHbIN onpoc Ha
ANIEKTPUUECKOI Cemnapayy 1 CrIoCOObI 3pPeKTUBHOCT,  PabOThHI | pa3lieNIeHUs YaCTHUIl C | TIOHUMAaHUE TEPMHHOB
3apsIIKK YaCTHII. KJIACCUPHUKALIUIO anmaparoB, HUCIOJIb3YEMbIX | HCIIOJIb30BaHHEM
CerapaTopoB AJA 00oraleHus Juisl  oOOTrameHusi pyA C | DIEKTPUYECKHX
Pa3INYHBIX THIIOB Py MIPUMEHEHHEM METO/IOB;
IIEKTPUUECKUX METOJIOB HaBBIKAMH PEIICHUS
MIPAaKTHYECKHX 3313
8. dnoranus. (TIK-3) (PU3UKO-XMMHUYECKHE OCHOBBI IIpoLiecca | ONPEIEsTh COCTaB OCHOBHBIMH YcTHBI onpoc Ha
(IroTaniMu MUHEPAIBHOTO CHIPHS; OCHOBHBIX THIIOB TIpueMaMu Ipu TTOHUMaHHE TEPMUHOB
(roTOpeareHThl, UCIOIb3yeMbIe IPU cobuparenei, ¢oranyn Joxman ¢ mpe3eHTanuex;
¢IroTanuM; OCHOBHBIE THITHI neHoo0paszoBaresei, araTUTOBBIX, AllATUT-
(roTOMaIMH U 0COOEHHOCTH UX aKTUBATOPOB, He(eTHHOBBIX,
HNPUMEHEHHSI. JIETIPECCOPOB U JKENE3HBIX U MEJIHO-
PETYIATOPOB CPEAbI HHKEJIEBBIX
PyJ,HaBbIKAMA
pemeHus
NPaKTHYECKHUX 3a/1a4
9. Bo3ayiHoe 1 XBOCTOBOE X035 CTBO. (TIK-3) CIOCOOBI OYUCTKH aTMOC(HEPHOTO OIPEJEIIATh HOPMBI METOJlaMU pacyeTa YceTHbIN onpoc Ha

BO31yXa; CHCTEMbl BEHTUISILIUK 3AaHHUI
o0oraTuTesIbHBIX (adpUK; CHCTEMBI
XBOCTOBOTO XO35IHICTBA. CXEMBbI
3aI10JTHEHHS] XBOCTOXPAHWIIHUIL; YCIIOBUS
MIPUMEHEHHS CKATOro BO3yXa Ha
oboraTuTeNnpHBIX (habprKax;
KJIaCCU(UKAIMIO MAIIIMH JUIS CKATHS 1
0J[a4H BO3/lyXa; METO/IbI
TPaHCIIOPTUPOBKH U YKIIa/IKa XBOCTOB B
OTBaJI; OCHOBHBIE CBEJICHUSI 110
MIPOEKTUPOBAHHIO XBOCTOBOTO

BO3/LyXONOTPEOICHHS HA
000TaTHTEBHBIX
¢abpukax;

BBIOMPATh MECTa 1101
XBOCTOXPaHWIHNIIIE;
crocoObI HapaIIUBaHUSL
JlaM0 B mporecce
IKCILTyaTallu
XBOCTOXPaHHJIHIII

moTpeOHOM o0IIei
€MKOCTH
XBOCTOXPAHHITHUINA,
yIaIeHus
OCBETJIEHHOM BOJIBI U3
XBOCTOBBIX IIPY/IOB;

NOHMMaHUue TCPMHUHOB




xo03siicTBa 00oraTUTENbHBIX (habpuK

10. BcnomorarenbHbie MpOLIECChI (TIK-3) MpOoLeCChl  00E3BOKMBAHUS TMPOJYKTOB | OMPENENSTh METOJaMu KOHTPOJs | YCTHBIA ONPOC Ha
oOoramieHus oborarieHus (crymenue, | 3¢ (GeKTHBHOCTD U onpoOoBaHUE | MOHMMaHHE TEPMUHOB;
¢GuibTpOBaHME,  CYIIKa),  OYHCTKH | IPOLIECCOB TEXHOJIOTHYECKOTO
CTOYHBIX BOJ u 000pOTHOTO | 006€3BONKHUBAHUS npolecca,
BOJIOCHA0)KEHUs; METOJBl KOHTPOISI H HaBBIKAMU pELICHUS
orpoOoBaHue TEXHOJIOTUYECKOTO NpPaKTUYECKUX 3a]a4
TIporecca; METObI MbUICYIaBIMBAHUS U
KOHJMIIMOHHPOBAHHS 00OPOTHBIX BOJ
11.  Bunpel nepemenienuss pyasl  Ha (TIK-3) MTHEBMATUYECKUHI TPAHCHOPT | ONpPEAETATh BHUJIaMU KOHTPOJII HA | YCTHBINM ONpoC Ha
o0oraTHTENBHEIX (adpuKax. oboratutenbHBIX  (habpuk;  cxembl | 3PPEKTHBHOCTD 000TaTHTENBEHBIX TOHMaHHEe TEPMUHOB
ITHEBMOTPAHCIIOPTHBIX YCTaHOBOK; | IPOLIECCOB (abpukax;
THPaBINYECKUN TPaHCIIOPT | TPAHCHOPTHUPOBAHUS METOIMKaMH pacyera
MaTepHajoB; CXEMBI | MMPOAYKTOB 0OOTaIIEHUS THEBMOTPAHCIIOPTHBI
THIPOTPAHCTIOPTHBIX YCTaHOBOK X YCTaHOBOK
12. I[IpoGnema kavecTBa 10OBIBAEMBIX PYI. (TIK-3) METOJbl  IPEAKOHLEHTPALMU  PYJ; | PaCCUUTHIBATH HaBbIKaMU YceTHbIN onpoc Ha
OCHOBHbIE  THIBl  yCPEIHHUTEIBHBIX | MOKa3aTelH, OTIpeIeIICHUS MOHUMAaHNHE TEPMHUHOB
CKJIaJIoB  oboratuteibHbIX  (aOpuK; | ompeaensoue BO3MOXHOCTH Jloknan ¢ mpe3eHTaiuen;
OCHOBHBIE METOJBl PaAHOMETPHUYECKOr0 | 3(HEeKTUBHOCTD peanu3ayu TECTUPOBaHUE
oboraiieHuss pyl; KOHCTPYKTHUBHBIC | PaIMOMETPHUYECKOI HPOIIECCOB
0COOEHHOCTH YCTaHOBOK | Cerapaiuu yTIpaBICHUS
KPYIHOIIOPIIMOHOM ~ COPTHPOBKH U Ka4ecTBOM PYZX;

MIOKYCKOBOH cenapanuy pya

HaBbIKaMU PCIICHUA
MPAKTUYICCKUX 3aJ1a4




4. KpuTepum M IIKAJbl OLlCHUBAHHS

4.1.Tect
[TporeHT npaBUIIBHBIX OTBETOB Jo 60 61-80 81-100
KonndecTBo 0amioB 3a penieHHbIH TeCT 0,5 1 2

4.2.YCTHBII onpoc HA IOHMMaHHE TEPMUHOB

ITporieHT MpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100

KonmuecTBo 0aiioB 3a pelieHHbBIN TeCT 0,2 0,6 1

4.3. KoutpoJbHas padora

3 OaJJIOB BBICTABISCTCS, €CIIM CTYACHT PEUIMJI BCE PEKOMEHIOBaHHBIC 33J1auH, MPABUIBHO
U3JI0KHMJI BCE BapUaHTBl HMX PEHICHUS, apryMEHTHPOBAB WX, C 00s3aTeIbHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIU TI0 COJCPKAHUIO ITO HEOOXOJIMMO).

1,5 Gama BeICTaBIsIETCSA, €CIM CTYACHT penr He MeHee 70% pexoMeHIOBaHHBIX 3aj1ad,
NPaBUJIBHO M3JI0KUJI BCE BAPUAHTHI PEIICHHS, apT'YyMEHTHPOBAB UX, C 0053aTEIbHOM CCHLIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU M0 COJIEPKAHUIO 3TO HEOOXOIUMO).

1 Gamnm BBICTABNSIETCS, €CIU CTYACHT pemuia He MeHee 60% peKoMEeHIIOBaHHBIX 3aad,
NPaBUIHHO M3JI0KWI BCE BAPUAHTHI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJEPIKAHHUIO 3TO HEOOXOAUMO).

0 GamyoB - ecinu cTyeHT BHIIOIHII MeHee 50% 3amaHus], U/Uia HEBEPHO yKa3all BAPHAHTHI

PCILICHUS.

4.4 Kputepum OlleHKH BBICTYILIEHHE CTY/IEHTOB € JOKJIA/I0M

Banabl

XapaKTepI/ICTI/IKH 0TBE€TA CTYJACHTA

2

- CTYZICHT TJTyOOKO M BCECTOPOHHE YCBOMII MPOOJIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATEILHO M TPAMOTHO €0 U3JIaraer;

- ONMHpPAsCh HA 3HAHHUS OCHOBHOW W JIONIOJHUTEILHOHN JIMTEPATYypPhl, TECHO
MPUBS3BIBAET  YCBOGHHBIE HAy4yHbIe TMOJOXKEHUS C  MPAKTUYECKOM
JIEATETBHOCThIO;

- yMeJIO OOOCHOBBIBACT M aPTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- JenaeT BLIBOIBI U 0000IIEHH;

- cBOOOJIHO BJIAJICET NOHATUIMU

1,5

- CTYJEHT TBEpPAO YCBOWJ TEMY, TPAaMOTHO W TIO CYIIECTBY H3JIaraeT ee,
OMUPAsiCh Ha 3HAHHSI OCHOBHOM JINTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BbIBAET YCBOGHHBIC 3HAHUS C TIPAKTHUECKOH J1eATEIbHOCTHIO;

- apPTYMEHTHPYET HAyYHBIC ITOJIOKCHHS,

- Je’aeT BEIBOIBI U 0000IIEHH;

- BJIQJIEET CUCTEMOM OCHOBHBIX ITOHSITHUHI

- TéMa pacKphITa HEJAOCTATOYHO YETKO M MOJIHO, TO €CTh CTYJAEHT OCBOWII
npoOjeMy, IO CYIIECTBY H3JlaraeT €€, OMHUpPasCh Ha 3HAHUA TOJIBKO
OCHOBHOW JIUTEPATYPHI;

- JTIOMyCKAaeT HECYIIECTBEHHBIC OMMOKH U HETOUYHOCTH;

- UCIIBITBIBAET 3aTPYIHEHUS B IPAKTUYECKOM ITPUMEHEHUHN 3HAHUI;

- c51abo apryMEeHTHPYET Hay4YHbIE MOJ0KECHHS;

- 3aTpyaHseTCcs B (OPMYIUPOBAHUH BBHIBOJIOB U O0OOIICHMIA;

- JaCTUYHO BlaJleeT CUCTEMOM MOHATHH




0 - CTYZIEHT HE YCBOMJI 3HAYUTENIbHOM YacTH MpoOIeMbl;

- IOITYCKAaeT CYIIECTBEHHBIC OMTUOKH M HETOYHOCTH MPU PACCMOTPEHHH €€;
- UCTIBITHIBACT TPYAHOCTH B IPAKTUICCKOM MPUMECHEHUY 3HAHUH;

- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHUS,

- He OpMYJIMPYET BHIBOJIOB U 0OOOIICHMIA;

- HE BJIQJICCT MOHATUIWHBIM aIapaToM

3.5. Tlpe3enTanusi(KpUTepuu OLIEHKH MTPE3CHTAIINN)

MaxkcumajabHoe

CTpPYKTYpa Npe3eHTaAInH
PYKTYypa 1p I KOJIMYEeCTBO 0AJLI0B

Conep:xkanue

CdopMynupoBaHa 11eJb padoTh 0,2
TTOHATHBI 331241 U X071 paOOTEI 0,2
Undopmanus u3J10KeHa MOJTHO M YETKO 0,2
VrocTpanuy yeuauBaoT 3QQEKT BOCIPHATHS TEKCTOBOM 4acTh 0,2
uH(popMaluu

Crenadbl BEIBOBI 0,2

Od¢opmiienue npe3eHTALMA

EauHbIi CTHIB 0QOpPMIIEHHS 0,2
Tekct nerko ynraercs, HOH COYETAETCs C TEKCTOM M IpaduKoit 0,2
Bce mapamerpsl mpudra xopoio noxodpansl, pasmep mpudra 0,2

OIITUMAJIbHBIN U OMHAKOBBII Ha BCEX cialaax

KiroueBble ciioBa B TEKCTE BBIACICHBI 012

¢ dexT mpe3eHTAUA

OO611ee BrieyaTaeHNe OT MPOCMOTpPA MPE3EHTAINH 0,2

Max KoJIM4ecTBO 0AJLJI0B 2

5.Tunoevle KonmponvHble 3a0aHUA U MemoOuuecKue Mamepuaivl, oOnpedenarOujue
npoueoypvl OUEeHUBAHUA 3HAHUIL, YMEHUIl, HAGLIKOG U (unu) onvima OeameabHOCmuU,
Xapakxmepuzylowux 3mansl QOPpMUPOEAHUA KOMNEMEHUUNl 6 npoyecce O0CE0EHUA
odpazoeamenvHoll RPOPAMMBL

4.5.Tunoeoe mecm 3aoanue
Tect-6mieT o MpoBEepKe OCTATOUHBIX 3HAHUN TIO JUCIUILTNHE
«OoboraitreHue mojIe3HbIX NCKOIIaEMBIX)

Bapuant
Ne
3amanue Bo3MoKHBIE OTBETHI
n/m
1. | Kakas u3 kinaccuukanuii mojie3HbIx 1. Pynubie u HepyAHbIE MOJIE3HbIE UCKOTIAEMBbIE.
HMCKOITAa€MBIX SBJISIETCS Oosiee oOmei? | 2. MeTtajuinuecKue U HEMETAUTHYECKHE.
3. Heroprouue u roproyue.
4. Tsépnple, )KUIKHUE U Ta3000pa3HBIE.
2. | Kakue cBoiCTBa TOJIE3HBIX 1. ConepxaHue MOJIE3HBIX KOMIIOHEHTOB B PYJIE.
HCKOIIAEMBIX OTIPEIEIISIIOT 2. KoHTpacTHOCTB CBOMCTB pa3AeisieMbIX
BO3MO’KHOCTD TTOJTYYCHUS MUHEPAJIOB.

BBICOKOKAUeCTBEHHBIX KOHIIEHTpaToB? | 3. BKparieHHOCTb BBIIENIEMBIX MUHEPAJIOB.
4. CreneHb pacKpbITHS BbIIETISEMbIX MHHEPAJIOB
U OTJINYHE UX TEXHOJOTMYECKUX CBOWCTB OT




COITYTCTBYIOIIUX MUHEPAJIOB.

3. | Kakyro u3 noarotroBuTenbHbIX 1. Pa3genenue marepuaia 1o miOTHOCTH

orepanuii Ha3bIBAIOT IPOXOUYECHUEM? MUHEpPAJIOB.
2. Paznenenue no popmMe MUHEpAIBHBIX YaCTHUILL.
3. Paznenenue no paBHOIA1aeMOCTH YaCTHIL.
4. Pa3neneHue 1no KpynmHoCTH YaCTHIL.
4. | I'ne oOpa3yrorcs o0acTu 1. Tlepen Temnom.
MUHHMAJIBHOTO IaBJICHUS KUIKOCTH 2. 3a Tenom.
pu 00TEKaHUH €10 Iapo0OPa3HOTO 3. Y «wkBaropa»
Tena? 4. BOnu3u TOYEK pa3BETBICHUS MTOTOKA.

5. | Kakue U3 1poOMIIOK UCTIOIB3YIOTCS 1. IlexoBble C IPOCTHIM JABUKECHUEM
IUIL MEJIKOTO IpOOJICHUS PYAbI? IIEKH.

2. lllexoBbI€ CO CIIOKHBIM JIBHKCHHEM
IIEKH.

3. KonycHsie, B TOM 4ncie
MHEPLUOHHBIE.

4. Bankosble.

5. VYpapHoro neucTBusl.

6. | Llenb moBepoyHOro rpOXOYeHUs 1. YMeHBIINUTH KOJMYECTBO MaTepHaa,
(xmaccudukarm) mpu IpooJICHUN MOABEPTraeMoro Jpo0JIeHUI0 (U3METBUYCHHUIO).
(u3menbueHun)? 2. TlomyuyuTh NPOAYKT 3alaHHON KPYIHOCTH.

3. YMEHbIUTH NEPEU3METbUYCHHUE PY/IbI.
4. TlonyuuTb NPOAYKT HE KPYIHEE 3alaHHOIO U
CHHM3HTD NIEpEeU3MeIIbYCHHUE.

7. | Kakoii u3 nepeuuciseMbix (pakTopos 1. Cuna TpeHus Mexay mapamu u
SBJISIETCS OCHOBHBIM IIPH MOABEME (byTepoBKOil.
mapoB B 0apabaHe Bpalaroencs 2. llentpoOexHas cuia.

MEJIbHUIIBI? 3. Tonmop mapoB mapamMu, HaXOAIUMHUCS B
HIDKHUX KBaJpaHTax O6apabaHa.
4. VYBenuueHue MapOBON HATPY3KH.
8. | Llens mpoMBIBKH pyzb1? 1. PaspbIxiieHHE U yAaJIeHHE JETKUX
MUHEPAJIOB.
2. Pasprixsenue.
3. Paspeixiienue u ynaneHue
TJIMHUCTBIX IIJIAMOB.

9. | Uro crtocoOCTBYET yaydIIeHUIO 1. VYBenuueHue CKOpPOCTH MOTOKA.
oboraieHust pyabl B CY>KMBAIOLUXCS 2. VYBenu4eHHe BBICOTHI TOTOKA HAa KOHIIE
XKeJlo0ax Mo CpaBHEHHIO C xénooda.

HETOJBM)KHBIMU IIITF03aMH? 3. VYBenuyeHue HaKJIOHA KET0Oa.
4. YBenwueHHe COJCPKAHUS TBEPIOTO B
nyJbIie.

10. | Kakoit u3 pakTopoB sIBIISIETCS 1. BeprukanabHble myabCallii MOTOKA BOJIBI
OCHOBHBIM IIPH Pa3pbIXJICHUU Haj pudIsIMH.

MaTepuaia Ha JeKe 2. BeprtukanbHBIE IMyJbCAIIH TOTOKA BOJBI B
KOHIIEHTPALMOHHOTO cToa? MEXpHUQIIEBOM MTPOCTPAHCTBE.
3. Konebanus nexu.




11.

UYro xapakTepu3yeT BEJIMUYUHA
PaBHOBECHOI'O KpaeBoro yria
CMaurBaHUA?

BennunHy NOBEpXHOCTHOM dHEPIUU
Ha rpaHulle pas3zesna TBEPIOE Teo-
KHUJIKOCTD.

BennunHy noBepxHOCTHOTO
HATsDKEHHSI Ha TPaHUIIE pa3zena
KHMJIKOCTb-Ta3.

CMauynBaeMoOCTh IOBEPXHOCTHU
TBEPJIOTO TeJla MPHU €ro0 KOHTAKTE C
JKUIKOW U Ta3000pa3Hoi dazaMu.

12. | Koraa Heo6x01MMO 3aKphIBATh 1. TIpu HEOOIBIIOM MOTOKE MYJBITBI B MALTUHY.
OTBEPCTHS B IUCKE CTATOpa U 2. Ilpu GonbioM (MakCUMaIbHOM) ITOTOKE
HaIUMIIEIIJIEPHOM CTaKaHe MyJIBIBI B MALITHHY.

BCACBIBAIOIIMX KaMep (PJIOTOMAIINHBI
«MexaHoOp»?

13. | Kak Bo3a€licTByeT MarHUTHOE IT0JIE Ha 1. Brsarusaer BemecTso B moJe.

JaMarHuTHBIC BellecTBa? 2. BrITankuBaet BemecTBo u3
TOJISI.
3. He okasbiBaer neiicTus.

14. | Ponb 31neKTprUecKoro noJjs npu 1. Tlonspusyer MUHEpAIbI.
pa3JesieHny MUHEPAJIOB B 2. Coo0maeT MUHEpazaM 3apsiibl
ANEKTPUYECKUX cernaparopax? Pa3IMYHOTO 3HAKA.

3. H3mMeHsieT TpaeKTOPHUIO ABHKCHHS
3apsKEHHBIX YACTHIL 110 CPABHEHUIO C
UX JIBM)KEHUEM B OTCYTCTBHUH ITOJIS.
15. | B xakux ciyyasix IpUMEHSIOT 1. Tlpu ¢punbrpanuun

OapabaHHbIE BaKyyM-(DUIBTPHI C

BHYTpEHHEH QuIbTpyroen
MIOBEPXHOCTHIO?

TOHKO3EPHMCTBIX ITYJIBII.
2. Ilpu ¢punprpanum
KPYIMHO3EPHHUCTBIX MYJIbII.
3. Tlpu ¢punpTpanuu mIOTHBIX
MYJBII.




4.6.Tunosoe 3a0anue Ha NOHUMAHUE MEPMUHOE
Hwxke npuBonmaTcst ompeneneHus BaXHEHIIMX TEPMHHOB IO JaHHOW Teme. BriOepure

MIPaBUIILHOE OIPEICIICHHUE [Vl KaXKI0T0 TePMUHA U3 CIIUCKA:
CTpyKTypa MHUHEPAJIbHBIX arperaros.
Texkcrypa pynsl.
MexaHudeckas MPOYHOCTb.
HpobumocTs
XPpYIKOCTb.
TBepnocTs.
['panynomMerpruyuecKkuii COCTaB.
[1;moTHOCTE MUHEPAIOB
XUMHUYECKUE CBOMCTBA MUHEPAJIOB.
0. [ToAroTOBUTENBHBIE MPOIIECCHI 0OOTANIEHHUS TTOJIE3HBIX HUCKOACMBbIX.
BcnomorarenbHbie porecchbl 000oramieHus.
12. Brixoa npoaykra oboramieHus
13. HsBneuyenne
14. KadecTBeHHass TEXHOJIOTHUECKAsI cXeMa
15. Cxema 1enu anmnapaToB
16. KauecTBeHHAs TEXHOIOTHYCCKAs CXEMa

ROoo~NooGa~LNE
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a. XapakTepusyeT B3aMMHOE PaclojoKEHNE MUHEPAJIbHbBIX arperaTos.

b. xapakrepusyer crnocoOHocTh [V COMPOTHBIATHCS Pa3pyLICHUIO MO JACHCTBHEM
JUHAMAYECKUX HANpsOHKCHUH, TepeaaBaeMbIX MaTepHally HEMOCPEACTBEHHO IpOOSIIMMHA
YCTPOMCTBAMMU.

C. XapaKTepu3yeTcs CBOWCTBOM MMHEpPAJIOB U HX arperaroB paspyliatbcs IpU
MEXaHUYECKOM BO3/IeHCTBUU HAa HUX 0€3 MPUMEHEHHs CIIeIMaIbHBIX APOOSIINX YCTPOUCTB.

d. xapakTepu3yeTcs KOJHMYSCTBEHHBIM pactpeneneHueM 3epeH [11 mo kpymHocTH.

€. ONpeNeIsAeTCs UX COCTABOM M CTPOCHHEM KPUCTAININYECKON PEILIETKH.

f. XapakTepu3yrTCsi KpYITHOCThIO MUHEPAJIOB, (HOpMOii.

g. ompenenseT YHepreTH4ecKrue 3aTparbl IpU UX APOOJIEHUU U HU3MENbUCHHHM, C LIENbIO
PaCKpBITUSI MUHEPAJIOB.

h. mpoueccsl paszgeneHuss MaTepHana IO KPYHHOCTH, pPa3pyLICHUs MHHEPAIbHBIX
KOMIUIEKCOB, U3MEHEHUSI (PU3NYECKUX, (PU3NKO-XMMHUECKUX CBOMCTB M XMMHUYECKOIO COCTaBa
pa3aessseMbIX MUHEPAJIOB.

I. CBOWCTBa ONpPEIEISIOT PACTBOPUMOCTh MUHEPAJIOB B HEOPIraHUYECKUX PACTBOPUTEISX
Y BO3MOYKHOCTb IIPUMEHEHMSI THAPOMETAIUTYPTUUECKUX MTPOLIECCOB B TEXHOJOTUYECKUX CXEMax
OIIHN.

J. mporecchl 00€3BOKMBAHUS, 00ECIBUIMBAHMS, KOHIUIIMOHUPOBAaHUSI 00OPOTHBIX BOJ U
OUYHCTKU CTOYHBIX BOJI.

k. xapakTepu3yeT CIOCOOHOCTh Tela MPOTUBOJCHCTBOBATh NPOHUKHOBEHHIO B HETO
Ipyroro, 6oyiee TBEpIOTO Tena.

|. oTHOmIEHME Macchl MONYYEHHOTO MPOAYKTa K Macce mepepadOTaHHOTO HCXOIHOTO
CBIPBS.

M. rpaduyeckoe M300pakeHUE MOCIETOBATEIBHOCTH TEXHOJIOTUYECKUX ONepaluil MpH
OIIN, copepxamas wuHPOpManMIO O KayecTBeHHbIX wu3MeHeHusx [IM B mporecce ero
nepepaboTKU U peXKUME OCYIIECTBICHUS OTJEIBHBIX TEXHOJIOIMYECKHUX OIEepaIuii.

N. OTHOIIEHHWE MacCchl KOMIIOHEHTa B MpPOJYKTe K Macce TOro e KOMIOHEHTa B
MCXOJHOM II0JIE3HOM MCKOIIaeMOM.

0. Tpaduueckoe H300pa)KeHUE IMOCIEN0BATEIbHOCTH TEXHOJIOTMYECKUX ONEpaluil MpH
OI1IU, conepxarasi “HGOPMAIHIO 00 UCIOIB3YEMOM MPHU 00OTAIIEHUN 000PYIOBAHMSL.

p. rpaduueckoe M300pakeHUE MOCIEIOBATEIBHOCTH TEXHOJIOTMYECKUX ONEpaluil MpH
OIIN, copnepamias KoJMYECTBEHHbIE HaHHble O pacnpeneneHun IIM m ero LK-oB mo



OT/AEIbHBIM TEXHOJIOTHUYECKHM OTEPAIIHSM B €. MACChl M B TIPOLIEHTAX OT HCXOIHOW Py/Ibl/
Kmou: 1-f, 2-a, 3-g, 4-b, 5-c, 6-k, 7-d, 8-e, 9-i, 10-h, 11-j, 12-1, 13-n, 14-m, 15-0, 16-
p.

5.3. Ilpesenmayusa: anzopumm u peKoOmMeHoayuu no co30aHUI0 npe3eHmayuu
AJTOpUTM CO3JaHUS TPE3CHTALINN
1 sTamn — onpejeneHue 1ejau Mpe3eHTaluu
2 sTan — noipoOHOE pacKpbITHE UH(POPMALIHH,
3 3Tam - OCHOBHBIE TE€3UCHI, BBIBOIBI.
Cnenyer ucnosibzoBarh 10-15 cnaitnos. [Ipu saTom:
- IEPBBINA Clail] — TUTYJbHBINA. [IpenHazHaueH 1 pasMeneHus Ha3BaHUs IPE3CHTAIUU, UMEHU
JOKJIaTYMKa ¥ €r0 KOHTAaKTHOM HH(OpMaLInK;
- Ha BTOPOM cliaiijie He0o0X0IMMO Pa3MECTUTh COJICPKAHKE MMPE3CHTAIINH, & TAKIKE KPAaTKOE
ONMCaHUE OCHOBHBIX BOIPOCOB;
- C€ OCTaBIIHUECS Claiabl UMEIOT HHPOPMATUBHBIN XapakKTep.
OO6b1yHO TO/1a49a UH(POPMALIMK OCYIIECTBIISCTCS 10 MJIaHY: TE3UC — apTyMEHTAIHS — BBIBO/I.

PexoMeHIaIIUM 110 CO3AHUIO TIPE3EHTAIINN:

1. YwurabGenbHOCTD (BUAMMOCTH U3 CAMBIX JTATBHUX YTOJIKOB TIOMEIIEHUS U C Pa3IMYHBIX

YCTPOMCTB), TEKCT J10JKEH ObITh HaOpaH 24-30-pM mpudTOoM.

2. TmartensHO CTPYKTYpUpOBaHHAS HH(OpMAITHSL.

3. Hannume KOPOTKUX U JJAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX U HYMEPOBAHHBIX
CIIFICKOB.
Kaxmomy mosoxkeHuto (uee) HaJlo OTBECTH OT/ACIbHBIN a03arl.
['maBHYIO0 M/I€10 HA/IO BRUIOXKUTH B IIEPBOM CTPOKE ad3aria.
6. Hcnonb3oBarh TabnuyHble GOPMBI IPEACTaBICHUS HHPOPMAIUH (THArPaMMBbI, CXEMBI)
JUTSL WIITIOCTPAIH BKHEHIINX (PAKTOB, YTO JACT BO3MOXKHOCTD MOJIaTh MaTepHall
KOMIAKTHO U HaTJIATHO.
['paduka 1omKHA OPraHUYHO JOTIOTHATH TEKCT.
8. Beictymnenue ¢ npezeHTanueit mres He 6osiee 10 MUHYT.

oA~
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5.4 Ilpumep pewenusa 3adauu KOHmMPOIbHOU pabomsl Ha memy: «Onpenenenue
TEXHOJIOTHYECKHX NMoKa3aTeeil 00oramennsn

Meroanyeckue yKa3aHus

Texnonozuueckue pe3ynbTaThl 00OTALIEHUS] TOIO WJIM WHOTO IOJIE3HOIO MCKOMAeMOro
HENlb3sl OLIEHUTHh MpPU TOMOIIM OJHOT0 Kakoro-nubo mokasarens. HeoOXoquMo yduThIBaTh
HECKOJIbKO OCHOBHBIX TIOKa3aTelel, XapaKTepu3YIOIHUX Iporecc oborameHuss B 1menoM. K
OCHOBHBIM II0Ka3aTeNsiM OTHOCST: coodepiycanue KOMHOHEHMA B VCXOTHOM CBHIPbE; 6bIX00
MPOJYKTOB OOOTallleHUs; U36j1eyeHue KOMIIOHEHTOB B TPOJAYKTHl OOOTallleHUsI U Kauecmeo
npooyKmoe obozawienusi.

Cooepircanuem Komnonemma HA3bIBACTCS OTHOIIEHHE MacChl KOMIIOHEHTa K Macce
OpoAyKTa, B KOTOpOoM OH HaxoauTcs. CoaepxaHWe KOMIOHEHTOB OOBIYHO ONpeaessercs
XUMHYECKIMH aHAJM3aMH ¥ BBIPAXKAETCs B TPOIIEHTAX, MOJSX CIUHHIIBI WM JIISl JParolleHHbBIX
METaJUIOB B rpamMMmax Ha ToHHY (1/1). ConepxaHHe KOMIIOHEHTOB IPHHITO 0003HA4aTh
rpeyeckuMu OyKBaMH: a — COJEp>KaHuE B UCXOIHOU pyne; f — coiepaHue B KOHIICHTpaTe,
IPOMITPOJTYKTE WJIN OTXOAAX,COOTBETCTBEHHO.

Boixooom npodykma oOoraiieHuss Ha3bIBaeTCs OTHOIIEHHWE MAacChl MOJy4YE€HHOTO
IPOAYKTa K Macce NnepepadoTaHHOIO MCXOTHOTO ChIpbsi. BBIX0I BBIpaXkaeTcsi B MPOLIEHTAX HIIU
JIOJISIX €TUHUIIBI B 0003HAYAETCS TPEYECKOM OYKBOM 7.



H3eneuenuem KOMIIOHEHTA B TMPOMYKT OOOTANIEHUS HA3BIBACTCS OTHOIICHUE MACCHI
KOMIIOHEHTa B MPOJAYKTE K Macce TOro K€ KOMIIOHEHTa B HCXOJHOM MOJIE3HOM HMCKOIIaeMOM.
W3BriedeHre BRIPAKAETCSl OOBIYHO B MPOIICHTAX WM JOJSX SIUHUIBI 1 0003HAYACTCS TPEUECKOM
OykBoii ¢. V3BieyeHue MOJNE3HOT0 KOMIIOHEHTa B KOHIEHTPAT XapaKTepu3yeT MOJHOTY €ro
nepexojia B 3TOT MPOAYKT B MPOIECCE OOOTALICHHUS.

KavyectBo mpoaykToB ompenensiercss conaepxkanveM I[K, BpemHbix mnpumecei,
TPaHCOCTaBOM H JIOJDKHO OTBEUYaTh TPEOOBaHUEM, MIPEIbSIBIsIEMBbIM OTpeOuTeneM. TpeboBanus
K KayeCTBY KOHIEHTPATOB Ha3bIBAIOTCS KOHAUUMSIMU U pernameHtupyrorcs ['OCTamu, TY u
BPEMEHHBIMU HOPMaMH.

Bce texHonmormyeckue mokazaTenu oOoraiieHus B3auMocBsizaHbl. [losToMy, 3Has
3HAQYCHHUS] OJHMX, MOKHO PAcCUETHBIM ITyTE€M MOJYyYUTh 3HAaYeHUs Apyrux. Eciam HaMm U3BECTHO
coJiep’KaHue MOJIe3HOr0 KOMIIOHEHTa B UCXOAHOM ChIphe U MPOAYKTAaX 00OTaIleHUs, TO MOKHO
MOJICYNTATH BBIXOJBI TMPOJYKTOB OOOTAICHMS, W3BICUYCHUE IIOJIE3HOTO KOMIIOHCHTAa B
KOHIIEHTpAT U T.1.

Ecimu o6o3HauMmM Maccy HMCXOMHOTO ChIpbs QUCX, Maccy MOJYYCHHBIX MPOIYKTOB
oborarmieHuss KoHIEHTpaTa Qx# OTX0J0B - XBOCTOB Q. TO BBIXOJ KOHIEHTpara i (%) u
OTXOJIOB Yy, (%) MOXKHO OIIPENICHUTH IO PopMysIam:

v =100, _ 100 2xe
ucx Quex
Tak kak cymMmMa BBIXOZOB KOHEUHBIX HMPOIYKTOB OOOTALICHUS pPaBHA BBIXOIY UCXOJHOTO
CBIpbsI, TpUHHMaeMoMy oO0bgHO 3a 100 %, MOXXHO COCTaBHTH OaylaHC TepepadOTaHHOTO
Marepuaia (115 KOHIIGHTPaTa ¥ OTXOJIOB):

Quex =Qk +Qxp WM Yycx =7k +7xe

3Has1, 9T0Yyex = 100 %, 3amumiem y, + 4;=100.

CymmapHas wmacca IIGHHOTO KOMIIOHEHTa B TMPOJAYKTaxX oOOOramieHus JOJDKHA
COOTBETCTBOBATh Macce €ro B MCXOAHOM ChIpbe. JTO YCJIOBHE MPUHATO HA3bIBaTh OATaHCOM
LIEHHOI'0 KOMIIOHEHTA:

CymmapHas Macca IIEHHOTO KOMIIOHEHTa B TMPOJAYKTax oOoramieHus JIOJDKHA
COOTBETCTBOBATh Macce€ €ro B UCXOIHOM CHIpbE. DTO YCIOBHE MPUHATO HA3bIBATh OaJaHCOM
LIEHHOI'0 KOMIIOHEHTA:

100 =y B + 7)66@’

/i€ U3BJICYCHHE TMOJIE3HOT0 KOMIIOHEHTA B KOHIIEHTPAT & (%) onpenensercs no hopmyie

o B
o yme=P.2"%00.
a -0
N3 ypaBHeHust OanaHca ClemyeT, 9To

_a-0

100

Vi

Ilpumep 1.0mpenenuTh BBIXOJ XBOCTOB W H3BJICYEHHE B KOHIIEHTPAT IIOJE3HOIO
KOMIIOHEHTa, eciiu ipu oborammenuu 0,5%-Hoit pyas! nomyyatoT 3,5%-Hoit koHueHTpat u 0,2%-
HBIE XBOCTHI.

A 3anumiem ypaBHeHue OanaHca

10001008 _a=f 00
0-p O-p
_Ykef_91-35

= 95735 100-909%; 7, =100- 4 =100-90,9 = 91%; &, - = 28%
02-35 a 02 A

100 =y B+ 1 xe® =100~y xg) B+ 7x6® = Vxg = % =
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11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.

23.

24.

25.
26.
27.
28.
29.
30.

31.
32.

IIpumepHBIe BOIPOCHI K IK3aMeHY

Llenps 1 3a1aun o0OTaIeHNs] MUHEPATBHOTO CHIPHSI.

OU3NKO-XUMUYECKUE CBOMCTBA MUHEPAJIOB, UCIIOJIb3yEMBbIE ITPH UX Pa3/ICICHHUH.
OcCHOBHBIE METO/IbI 000TAIICHNSI MHHEPAILHOTO CHIPbSL.

VYpaBuenue Oananca 1 (GOpMyIibl BEIXOAOB MPOAYKTOB 00OTaIlllEHUs] U U3BJICUEHUS B HUX
I10JIE3HOT'0 KOMIIOHEHTA.

KauecTBeHHast TeXHOJIOTHYECKAsi cXeMa 00OTallleHUs U €€ IapaMeTphbl.

KonnyecTBeHHAs TEXHOJIOTHYECKAs cXeMa 000TaIleHus U €€ ITapaMeTphbl.
BBoHO-11111aMOBasi TEXHOJIOTHYECKAsi cXeMa OOOTallleHHsI U €€ TTapaMeTphI.

Cxema 1ienu anmnaparoB U €€ IapaMeTphl.

Kak ompenenstoTcst 1 BbIpakatoTcs KJIACChl KPYITHOCTH PYIbI?

.Uto Takoe xapakrepucTuka KpynHoctu? Kak cTposiTcs yacTHbIE M CyMMapHbIe

XapaKTepUCTUKU KPYIHOCTH?

C xakol IIeTbI0 OCYLIECTBIIAETCS IpoxodeHue npu apobnennn? Kax mompasnenstores
IPOXOTHI B 3aBUCUMOCTH OT JABM>KEHHUS IIPOCEUBAIOLLEN TIOBEPXHOCTH?

Uro npencrasisier coboit unciio PeiiHobAca U KaK OHO UCHOJIB3YETCS NIPU ONPEACIICHUN
CKOPOCTH IaJICHUS 4aCTULl B )KUJIKOCTH?

Kakoli npouecc noAroToBKM MUHEPAIbHOIO ChIPbsl HA3bIBAIOT JPOOJIEHUEM U Ui YEro
ero ocyuiectBisitoT? CTeneHb U CTaguu JpoOIeHHUs.

Cxembl npobnenud. IlpenBaputenbHOE M MOBEPOYHOE TIPOXOYEHHE MPH APOOICHUU
pyasl. Bunsl npoOuiok.

W3MmenpueHue py U TUIIBI U3MEIbYUTENLHOTO 000PYOBaHMUSL.

Yro Takoe UUpKyaMpyloLlas Harpy3ka M Kak OHa BbIpaxaercsa? BiusHue
HUPKYJIUpPYIOLIeH Harpy3ku Ha 3 (HEKTUBHOCTh U3MENbUEHUS PYIbL.

OO6nacte npuMeHeHUs: CKpyOOepa oT OyTapbl U UX pa3IuyHsl.

OcHOBHBIE METO/IbI TPABUTALIMOHHOT'O O0OTAICHHUS.

Otcaznka ¥ IPUHLIMII JEHCTBUS OTCaJ0YHON MAIIWHBIL.

Tspkenocpennas cenapanysi U OCHOBHbIE IPUHIUIIBI €€ pealn3aliii.

OOGopynoBaHue i pealu3alliyd TPaBUTALMOHHOTO OOOTalleHHs pPYyA-BUHTOBOM
cenapaTop, KOHIIEHTPAIL[MOHHBIN CTOJI, IILJTI03.

CpoiicTBa MHHEpaJiOB, UCIOJNb3YIOEMble MpPU HUX (DIOTAIMOHHOM  pa3fesCHUH.
PasnoBuHOCTH (h1OTAlIMOHHOTO IIpOLECCa, UX Pa3INuUs U IPEUMYILECTBA.

Bunsl peareHToB, HCHONb3yeMbIX TMpH (QroTamuu — coOUpaTeNu, aKTUBATOPHI,
JIEIPECCOPBI U PETYIATOPHI CPEAbl, UX POJIb MPHU QIIOTAINH.

MarnuTHble cBoMCTBa TBEPAbIX Ten. Knaccudukanus MuHEpasoB MO UX MarHUTHBIM
cBoiictBam. llenp u 3amaum oboraieHUss MUHEPAIBHOTO ChIpbs. MeTOo[pl MarHUTHOM
cernapanuu.

DIEeKTpUYECKHE CBOWCTBA MUHEPAIOB, UCIIOJIB3YEMBIX IIPH JIEKTPUUYECKON Cenaparuu.
CriennanbpHble METOJIbI 00OTAIEHUS MOJIE3HBIX HCKOMAeMBbIX.

O06e3B0XHMBaHKE, CTYIIEHUE; OCHOBHBIE TUIIbI allllapaToB, UX OTJINYHSL.

@unbTpanus. OCHOBHBIE BUIbI (PUIBTPOB, UX OCOOEHHOCTH.

Cymika. OCHOBHBIE BU/IbI CYIIHIIOK.

TpeGoBaHust K COYHBIM BOAAM NPU MX YHAJICHUU B BOAOEMBI. XBOCTOXPAHWIMIIA; UX
Ha3Ha4YeHHE.

Ounctka cTouHbIX Boj. Heo6X0oauMocTh MpuMeHeHUs! 000POTHOTO BOJIOCHAOKEHHMS.
[IputeynaBnuBaHue.



3agaHus KOHTPOJLHOI PadoThl Nol

Bapuant 1. Onpeaenuts BbIX0 KOHIEHTPATa U U3BJIICUCHHUE B HETO LIEHHOTO
KOMIIOHEHTa, eclii Mpu oOorameHuu 15%-Hoit pynbl mnomydaoT 39,5%-Hoi
KOHIIEHTpAT U 1,5%-HbI€ XBOCTHI.

BapuanT 2. onpenenuTs BbIXOJ KOHUEHTpPATa W WU3BJICYEHUE B KOHLEHTPAT
IIEHHOTO KOMITOHEHTa, eciii oboratutenbHas (pabpuka nepepabaTbiBaeT B CyTKU
5000 T pynsl, comepxamei 1,5% 1eHHOro KOMIIOHEHTa, W moiydaetr 200 T
33%H0Tr0 KOHIIEHTpAaTa.

Bapuant 3 OnpenenuTs coiepkaHue [IEHHOTO KOMIIOHEHTa B XBOCTAaX,eCln
npu oboramenuu 1,5%-Hoil pyabl BEIXOA KOHIIEHTpaTa paBeH 5%, a U3BJICUCHHE B
HETo IEHHOTO KoMIToHeHTa paBHO 90%.

Bapuant 4. OnpenenuTs KOJIMYECTBO TOHH KOHIIEHTpATa, MOJy4aeMOIo B
CYTKH Ha (abpuiKe MPOU3BOAUTEIBHOCTRIO 1O pyae 2000 1/44, eciau coaeprkaHue
LIEHHOr0 KOMIIOHEHTa B pyae 2%, B KoHieHTpate - 30%, a u3BI€YEeHUE PaBHO
90%.

BapwuanTt 5. JIBa npoaykra B cooTHomeHnd 2:1 (1o Macce) U cojeprkaiiie
COOTBETCTBEHHO 2.4 1 2,7% LIEHHOTO KOMIOHEHTa IMOCTYNAalOT Ha JTIOBOJOYHYIO
babpuky, rae w3 Hux nonydaror 40%-ubiii koHueHTpaT U 0,4%-Hble XBOCTHI
OrnpenenuTp BBIXO KOHIIEHTpATa.

3a1aHus KOHTPOJILHOI Pa00ThI No2
OnpenenuTh BBIXOJ KOHIEHTpAaTa ), XBOCTOB ), H3BJICUCHHUE &B HHUX
[IEHHOTO KOMITOHEHTa U (P PeKTUBHOCTH oOoramieHus mo Xankoky-Jlyiikeny, eciu

W3BECTHO COJIEpP’KaHME IIEHHOTO KOMIIOHEHTa B PyJed, KOHIIEHTpaTe [ U XBOCTax
®:

Ne BapHaHTa Conepxanue HEeHHOTO KOMHOHO;)HTa B MIPOJIYKTaxX 00OTaIleHus,

Pyna Konuenrpar, XBOCTBHI,
a,% B, % ®, %

1 12,0 39.5 1.4

2 7,2 13,5 2,6

S 2,0 40,0 03

4 1,4 18,0 0.2

S 15 29,0 0.4

3agaHuss KOHTPOJLHOWM padoThl Ne3




[ToCTpOUTh YaCTHYIO U CYMMapHYIO XapaKT€PUCTUKH KPYIHOCTH IO ILIIOCY
U MUHYCY JOpOOJEHON pyJbI MO pe3yibTaTaM €€ CUTOBOIO aHajlu3a U ONpPEIeTUTh
BBIXO/JI KJIaCCa YKa3aHHON KPYITHOCTHU:

Nepapnan Brixop ximacca kpynHOCTH (MM), % Kpynnocts
Ta OTIPEIENIIEMOTO
KOMIIOHCHTA,
MM
30-20 | 20-10 | 105 | 5-2 | -2 | 1,004 | 04-02 | 0,2-0,1 | 0,1-0,074 | -0,074
1 9 | 39 | 28| 16 |8 16-8
2 6 | 34 | 29 | 18 13| - - - - - 14-8
3 - - - - |- 3 18 | 29 20 30 0,3-0,1
4 - - - - -] - 9 23 | 25 43 0,3-0,1
5 - - - - -] - 4 17 | 26 53 0,2-0,04

3agannus KOHTPOJLHOU padoThl Ned

Onpenenuth 3PHEKTUBHOCTh TPOXOUYEHUS TPOOJIEHOTO MPOIYKTA MO KIIacCy
MEHBIIIE OTBEPCTHI CHTa B 3aBHCUMOCTH OT COAEpP>KAHUS HUKHEro Kiacca B
UCXOJTHOM MPOIYKTE U 3aMEIbYEHHOCTH HAJPEIIETHOTO MPOYKTA (CM. TaOIHILy).

HcxonubienanHeie No BapuanTta
1 2 3 4 5
ConepxaHue HIXKHETO 35 40 50 30 39
KJIacCa B MUTAHUU TPOXOTa
3aMeHb‘{"eHHOCTI> 5 7 10 4 6
HaJIPEIETHOTO MPOJYKTA
3agaHus KOHTPOJLHOM padoThI NeS
Paccuurars napameTpsl CyCieH3un
No
Onpenenut
BapHUaHT HUcxonubple naHHBIE .
a

Tsoxémas PactBopuTrens |p, r/em® Vo, I Yewm, JI

JKUIKOCTh
1 Bpomodopm Crmpt . 2,7 - 0.3 VA, I

STUJIOBBINI

2 Kunkocthb Bona 2,9 0,5 Vr, J1

Tyie

Kugkocts
3 Cymmna- Bona 3,2 0,2 - Vewm, JI

PopOaxa




4 KupkocTh Bona 3,5 0,3 - Vewm, JI
Knepuuun
PactBop
KUJIKOCTH
5 KunkocTh Knepuun 3,8 - 0,2 Vr, ]I
Knepuun
MJIOTHOCTBIO
3,2

3agaHus KOHTPOJLHOI PadoThl No6

OnpenenuTs BENMUUHY HUPKYJIUPYIOLIEN HArPY3KH MPHU U3MEIBUYCHUH PYIbI

B 3aMKHYTOM HHUKIIC I10 CXCMC

HexodHsit

K\ (mamepuan@
Hamens qe#a?l/
a+nS
Knaccugpurayus I
§ \Mlecku B l&nai
(1-n)5 a-(1-n)$
| H3mensven st
//am/m vewuel] ~ npodyxm Q
Knaccugpurayus I
vlecku Cnul
(1-n)8
U pesyibTaTaM ONpPOOOBaHWS TMHUTAHUS, CJIUMBA U TECKOB IOBEPOYHOTO
KJ1accudukaTopa.
No Conepxanne pacuétHbix kiaaccos (-0,2+0,074/-0,074mm) B
BapHUaHTa MPOJIyKTaX MOBEPOYHOTO Kiaccupukaropa
[Tutanue, a,% Cnus, B,% [Tecku, N/ 9,%
1 68 44 77/19
2 76 58 89/8,3
3 64 38 89/15
4 60 32 79/17
5 66 22 77,6/19




TEXHOJOI'MYECKASA KAPTA JUCIUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
21.05.04 I'opHoe aeJ10

cneunamusauus Ne3 OTKpbIThIE FTOPHBbIE Pa00ThI

(xox, HanpaByIeHHUE, TPOQUIIH)

TEXHOJOI'MYECKASA KAPTA

Indp mucrummmas! 10 PYII ‘ b1.B.BJI.4.1

Juctunnuna | Oo6oramenue noJie3HbIX HCKONMAEMBbIX
Kypc |3 [cemectp |56
Kadenpa | I'opHoro nena, Hayk 0 3emJie U NPUPOA000YCTPOICTBA
Tepemenko Cepreii BacuibeBuy, A.T.H.,
3aB. kadeapoi
TOPHOTO J1eJ1a, HAYK 0 3emJie U MPUPOA000YCTPOiicTBA
DOI1I. TPYAOEMKOCTbuqc/3ET | 144/4 | Kon-Bo cemecTpoB | 2 | HuTepakTUBHBIE DOPMBI o6y rex. con. | 2/2
HKoﬁLu./Te}c. ceM. |6/6 [l—IP/CMOGIu./TEK. ceM. 12/2 |J_IE061H./T6K. cem. |'/' | q)OpMa KOHTPOJIA | IK3aMeH

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTb

— BJaJICHUEM OCHOBHBIMU MPUHIIMIIAMH TEXHOJIOTHI SKCILTyaTallMOHHON pa3BelIKH,
0OBIUM, TepepadOTKU TBEPBIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENILCTBA U
SKCIUTyaTaIiu 1moa3eMHbIx 00bekToB (ITK-3).

Kon ¢popmupyemoii KonuyectBo MaxkcumaJjibHOe Cpox
Coaepsxanue 3ajanus .
KOMIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0AJJIOB | NpeAOCTABJICHUS

Beoonwtit 610k

He npengycmorpen | | |

Ocroenoit 610K

K-3 'Y CTHBIN onpoc Ha 4 12 B teuenue cemecrpa
MMOHUMAaHNEC TCPMUHOB
K-3 PerreHne KOHTPOJIBHOM 4 12 B teuenue cemectpa
paboThI
MK-3 TecTtupoBanue 1 36
Bcero: 60
Bomnpoc 1 20
IK-3 DK3aMeH Borpoc 2 20 ITo pacnucanuzo
Bcero: 40
Hroro: 100
Jononnumenvuutit 610k
K-3 Pedepar 5 ITo coracoBaHHIO ¢
npenoaaBarTeaeM
Bceero: 5
1. [lkana oneHuBaHUS B paMKax OayuIbHO-peHTHHTOBON cuctembl MAI'Y:

«2» - 60 6amnoB u MeHee, «3» - 61-80 Oamnos, «4» - 81-90 6ammos, «5» - 91-100 OaIoB.




