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1. O01mue cBeneHus

I'opHoro nena, Hayk o 3emiie u

1. | Kajenpa NPUPO000YCTPOICTBA

2. | Criemmansrocts 21.05.04 I'opHoe xen0
crenuaJu3anus

3. | Cneunanusanus Ne3 OTKpbITBIC TOPHBIE pa0OTHI

4. | Mucwnmmna (mozysy) b1.B./IB.4.1 OOoramenue mnoJie3HbIX
HCKOTAaeMBbIX

5. | ®opma oOyueHus 3a04Has

6. | 'ox Habopa 2016

1. IlepeyeHb KOMNETEHIUMH

- BJIAJICHUCM OCHOBHBIMHU [IPpHUHIUIIAMHA TEXHOJIOT Ui BKCHHyaTaHHOHHOﬁ Pa3BCIAKH,

I0OBIYM, TEepepadOTKH

ITOJIC3HBIX HCKOIIaCMBbIX, CTPOUTCIIbCTBA nu

SKCIUTyaTaIiu 1moa3eMHubix 00bekToB (ITK-3).




2. Kpurtepuu u noka3are/ju OlleHMBAHUSI KOMIIeTEHIHIl HA Pa3JIMYHBIX ITanax uX (GopMHUPOBAHUS

DopMBbI KOHTPOJIA

Otan GopMUpOBaHUS KOMIIETEHIINN dopmupyemas o
KpI/ITepI/II/I H IT0Kas3aTeiu OLCHNBAaHUs KOMIICTCHIIN C(bOpMI/IpOBaHHOCTI/I
(pa:menm, TCMBI ,I[I/ICI_II/IHJ'II/IHI)I) KOMIICTCHIIHA KOMHCTGHL{I/II\/’I
3HaTh: Ymers: Bnanets:
1. Uenp u 3amauum oOoraiieHus (IIK-3) poJib M 3aJaud  MPOLECCOB | OMPEACNATH 3a7aun VYcrHbIl onpoc Ha
MUHEPATBLHOTO CHIPbSL. oOorarnieHus npu UX | IpOIeCcCOB MOHMMAaHUE
nepepabdoTKe; MOKa3aTeNu, | 00orameHus u TEPMHHOB
XapaKTepU3yollue MIPOLIECCHI | MOKa3aTenH,
oboranieHus XapaKTepU3yIOIIne
STH MPOIIECCHI
2. Ou3MKO-XMMHYECKHE CBOICTBa (TIK-3) OCHOBHBIE XapaKTePUCTHKU | KIACCH(PHUIINPOBATH OCHOBaMHU TEOpUU | Y CTHBIN OMPOC HA
MUHEPAJIOB. TexHOIIOTHYECKHE BEIIECCTBCHHOTO COCTaBa | MPOIIECCHI pa3nereHus MIOHMMAaHUE
MOKa3aTeau 00oramieHusl. TIOJIE3HBIX MCKOMaeMbIX; | 00orameHus MUHEPAJIOB,; TEPMHHOB,
TEXHOJIOTHICCKHE CBOWCTBA | TIOJIE3HBIX HaBBIKAMU
MUHEPAJIOB; OCHOBHBIE | HCKOTIA€MBIX; peleHus
TEXHOJOTHYECKHE CXEM PYIAHOTO | OMPEIEIsTh MTPAKTUICCKHIX
U HEPYTHOT0 MHHEPATHHOTO | TEXHOJOTUICCKHE 3a1a4
CBIPBSL. MOKa3aTeNnu
oborarieHus
MOJIE3HBIX
HUCKOITA€MBbIX
YHUTATh
TEXHOJIOTUIECKHE

CXCMBI.




3. Knaccugukanus u rpoxodeHue (TIK-3) TEXHOJIOTUYECKOE  Ha3HAYCHME | ONPEAEIAThH HaBbIKAMHU YcTHBIM onpoc Ha
PYA 10 KPYIHOCTH. MPOIIECCOB pa3zeieHuss pyd 1o | 3p(HEeKTUBHOCTh pereHus NOHUMaHHe
KpYITHOCTH; 3aKOHOMEPHOCTH | IIPOLIECCOB HPaKTUYECKUX TEPMHUHOB,
CBOOOJHOTO M CTECHEHHOTO | TPOXOYCHHUS 3a7a4 1o
[aJIeHUs] 4YacTHLl B BOAHOM M | Kiaccudukauuy, OIIpEeICJIEHUI0
BO3YIIHOM cpenax; THUIBI | XapaKTePUCTUKU rpaHyJIoOMeTpruIec
I'POXOTOB U KJIaCCU(PUKATOPOB KPYIHOCTH PY/[Ibl; KOT'0 COCTaBa
MHHEPaJILHOTO
CBIPbS
4. IpoGrenHue u u3MelnbyeHue (TIK-3) Ha3Ha4YeHUE U KIacCUu(UKAILUIO OIPENENSTh CXEMBI OCHOBHBIMU YcTHBIM onpoc Ha
MIPOLIECCOB JIPOOICHUS U npoOseHus u TUIIOTEe3aMU IIOHUMaHHe
W3MEJBbUYCHHST; CTAINU IPOOJICHHS | U3MEIbYCHHS, IpoOJIeHUs pyLl U | TEPMHUHOB
U U3MEJNIbYCHUS; KIACCUPUKALIMIO | PEKUMBI paOOThI METO/1aMHU
1 0COOEHHOCTH KOHCTPYKIIUH MEJIbHUIIBL; U3MEHECHHUS
JIpoOMIIOK ¥ MeJIbHHULL; PoJib. paccuuThIBaTh KPYIHOCTH PYA.
XapaKTEPUCTUKA 3¢ (HEeKTUBHOCTh
BCIIOMOTATENILHOTO JIpOoOUIIBHO-
o0opyoBaHus sl APOOICHUS. M3MENbYAIOIIETO
o0opyaoBaHus U
HUPKYJINPYIONIYI0
HarpysKky
5. TI'paButanmoHHoe oboraiieHue (TTIK-3) oOIIyl0  XapaKTepUCTHUKY U | pacCUUTHIBATh rporeccamu YcTHBIN onpoc Ha
MHUHEPAJIBLHOTO ChIPbS KJ1accu(UKaLuio 3P PEKTUBHOCTD paszeneHus OHUMaHHe
IpaBUTAIIMOHHBIX METO/IOB | pabOTHI anmapaToB, YacTHIl B TepMuHOB JloKIam ¢
oOorareHus; paszieneHue | UCTIONIb3yeMbIX JUIs BEPTUKAILHOM npe3eHTalneH;
MUHEPAIOB B TSOKENBIX | TPABUTAIIOHHOTO MTOTOKE JKUAKOCTH | pelIeHHUe 3a/1au
KHUIKOCTSIX W CYCIIEH3UsX, | 0OOTaIIeHusI. U B TIOTOKaxX
MIPOLIECCHI OTCaJIKH u MaJIOi TOJIIIMHBI,
oOoramieHus Ha HaBbIKaMU
KOHIICHTPALIMOHHBIX cToJNax, pereHus
BHUHTOBBIX ceraparopax, B MPAKTHYECKIX
xKenobax, IITI03aX; KOHCTPYKIIUU 3a1a4




anmnaparoB, MCIOJb3YEMBIX IS
IPaBUTALIMOHHOTO 0OOTaIICHHUS.

6. MarHuTHBIE METO/IbI OOOTAIICHHS (TIK-3) MarHUTHBIC CBOICTBA | paCCUUTHIBATD poreccamMu YcrHbIi onpoc Ha
MUHEpaNoB; (U3NYECKHe OCHOBHI | 3((HEKTUBHOCTH pazaeneHus IOHMMAaHUE
METOJI0OB MarHUTHOW cemapauuy | padoThl  ammaparoB, | YaCTHUIL C TEPMHHOB, PEIICHHE
TUIst pa3IMYHBIX BUJIOB | UCHIOJIB3YEMBIX  JUIS | MCIIOJIB30BaHUEM | 3aaad; Jlokmaz ¢
MHUHEPAJIBHOTO CHIPbs; OCHOBHBIC | OOOTallleHus pPyX C | MarHUTHBIX npe3eHTaIuex;
QJIEMEHTHl  CENmapaTopoB ISl | IPUMEHEHHEM METO/IOB;
oborareHus CHJIbHO- ¥ | MAarHUTHBIX METOZIOB | HaBBIKAMHU
CIIabOMarHUTHBIX PYA peteHus
HPaKTHYECKUX
3ama4
7. DneKkTpuyecKue METObI (TIK-3) (u3nyeckre OCHOBBI METO/I0B paccuuThIBaTh nporeccamMu YcrTHBIN onpoc Ha
oborareHus AJIEKTPUYECKON CeTapanuy u 3P PEKTUBHOCTD pazaeneHus OHUMaHHE
CIOCOOBI 3apsIIKUA YaCTHII. pa®oThl  ammapaToB, | YaCTHIL C TEPMUHOB
KJIACCH(UKALIUIO CEMapaTopoB UCTIONB3YEeMBIX  JUISl | HCIIOJIb30BaHUEM
JUIs1 o0oTaIleHHs pa3IMYHbIX oOorameHust pya C | SJIEKTPUUYECKUX
THUIIOB Py IPUMEHEHHEM METOJIOB;
AIIEKTPUUYECKUX HaBBIKAMHU
METOJIOB pereHus
PaKTUYECKUX
3ama4
8. dnorarnus. (TIK-3) (U3NKO-XMMHYECKHE OCHOBBI OTIpeNieNATh COCTaB OCHOBHBIMHU YcTHBIM onpoc Ha
nporecca (IoTauH OCHOBHBIX THIIOB preMaMH TIPH MMOHUMaHHE
MUHEPAIBHOTO CHIPhS; cobupareneii, ¢dnoTanun TEPMUHOB
¢roTOpeareHTsl, HCIOIb3yeMble | MEHOOOpa3oBaTeel, | allaTHTOBBIX, Jlokmaz ¢
npu (IOTAlMK; OCHOBHBIE TUIIBI | AKTUBATOPOB, anaTuT- npe3eHTalneH;
(baoTomanuH 1 0COOEHHOCTH UX | JIETIPECCOPOB U He(eTMHOBBIX,
MIPUMEHEHHUS. PEryJIsTOPOB Cpeabl KENE3HBIX U
MeJTHO-

HUKCJICBBIX PYI,
HaBBIKaAMH




pelieHus

MPAKTHYECKUX
3aj1a4

9. Bo3gymHoe H  XBOCTOBOE (TIK-3) CIOCOOBI OYMCTKH aTMOC(HEPHOT0 | ONpPENeNsATh HOPMbI METO1aMHU YcTHBIM onpoc Ha
XO3SHCTBO. BO3/yXa; CUCTEMBbI BEHTHJISIUH BO3AYXONOTpeOJIeHUsT | pacueTa NOHUMaHHE

3J1aHUH 000raTUTEIbHbBIX Ha 000raTUTENbHBIX norpeGHOM TEPMUHOB

(abpuK; cHCTEMBI XBOCTOBOTO ¢dabpukax; oOuieit eMKocTu

XO3SICTBA. CXEMBbI 3aI10JIHEHHS BbIOMpPATh MeCTa MO/l | XBOCTOXPAHMIIMIL]

XBOCTOXPaHWIIUIIL, YCIOBHUS XBOCTOXPaHWIUIIIE; a, ylaneHus

IIPUMEHEHHMSI CXKATOro BO3yXa Ha | CIIOCOOBI OCBETJIEHHOU

oboraTuTenbHbIX (habpHKax; HapaluBaHus 1aM0 B | BOJBI U3

KJIacCU(DMKALIMIO MAILIUH JUIS nporecce XBOCTOBBIX

CXKaTHsl M TIOJJa4M BO3/1yXa; OKCILTyaTaIlH PYIOB,;

METO/Ibl TPAHCTIOPTUPOBKHU U XBOCTOXPAHMJIHUILL

yKJIaJIKa XBOCTOB B OTBAJ;

OCHOBHBIE CBEJICHUS T10

MPOEKTHPOBAHUIO XBOCTOBOTO

X03sICTBA 000TaTUTENBHBIX

(habpuk
10. BcmomorarenbHble — MPOLECCHI (TIK-3) MIPOLIECCHI 00€3B0O’KMBAHUS | OINPENENATh METO/1aMHU YcTHBIM onpoc Ha
oOorarieHus MIPOJTYKTOB oOorameHus | 3p(HeKTUBHOCTh KOHTpPOJIA U | IOHUMAaHHE

(crymienue, ¢uIbTpOBaHME, | IPOLIECCOB ornpoOoBaHue TEPMUHOB;

CYIIIKa), OYMCTKH CTOYHBIX BOJA U | 00€3BOKUBAHUS TEXHOJIOTHIECKOT

000POTHOTO BOJIOCHA0KEHMUS; 0 mporecca;

METOIBI KOHTPOJIS u HaBBIKAMU

ONpoOOBaHUE TEXHOJIOTUYECKOTO pereHus

mporiecca; METOIBI MPAKTHYECKIX

MIBIJICYTaBITUBAHUS u 3a1a4

KOH/IMITMOHUPOBAHHST 0OOPOTHBIX

BOJ
11. Bunel nepeMemieHust pynasl Ha (TIK-3) ITHEBMaTU4ECKUI TPAHCIIOPT | OIPEAEIIATH BHJIaMH KOHTPOJIS | Y CTHBIM ONPOC Ha
oboraTuTeNbHbIX GadpuKax. oboratutenbHbIX GadpHK; cxembl | 3PPEKTUBHOCTD Ha NOHMMAaHNE




ITHEBMOTPAHCIIOPTHBIX IPOLIECCOB 00OTaTUTENbHBIX | TEPMHHOB
YCTaHOBOK; THJIPaBIUYECKUN | TpaHCTIOpTUpOBaHUs | (habpukax;
TPAHCIIOPT MAaTEPHAJIOB; CXEMBI | IPOAYKTOB METOIMKaMHU
THJIPOTPAHCIIOPTHBIX YCTAHOBOK | oOOTrameHus pacuera
ITHEBMOTPAHCIIOPT
HBIX YCTaHOBOK
12. IIpoGnema kayecTBa TOOBIBAEMBIX (TIK-3) METO/bl IPEIKOHIIEHTPAINU PYA; | PACCUNUTHIBATD HaBbIKAMHU YcrHbIi onpoc Ha
pya. OCHOBHBIE THUIBI | TIOKA3aTeNH, OTIpeIeIIeHUs OHUMaHHE
YCPEIHHUTEIBHBIX CKJIQJIOB | OIPEACIISIONINe BO3MOXKHOCTH TEpPMHHOB
000raTUTEIIbHBIX ($habpuk; | 3pHEeKTUBHOCTH peanu3anuu Hoxnan ¢
OCHOBHBIE METOJIbI | PAAMOMETPUIECKON IPOLIECCOB npe3eHTaluen;
parTuoMeTpUYECKOTro cerapanuu yIIpaBJICHUS TECTUPOBaHUE
oborarieHus pyx; Ka4eCTBOM PYI;
KOHCTPYKTUBHBIE ~ OCOOCHHOCTH HaBBIKAMHU
YCTAaHOBOK  KPYIHOIIOPIIMOHOM penIeHus
COPTHPOBKH M  TIOKYCKOBOH NPaKTUIECKUX
cernapanuu pya 3aj1a4




3. KpuTtepuu u mkajabl OeHUBAHUS

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

3.2. YCTHBI ONPOC HA MOHUMAHHE TEPMHHOB

ITporieHT MpaBMIIBHBIX OTBETOB Jlo 60 61-80 81-100

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

3.3.KontposbHasi padora

3 Oayia BBICTABISETCS, €CIU CTYIEHT PEIIMI BCE PEKOMEHIOBAHHBIC 3a]la4d, MPABUIILHO
U3JI0KHMJI BCE BapUaHTBl HMX PEHICHUS, apryMEHTHPOBAB WX, C 00s3aTeIbHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOIMMO).

1,5 Ganna BBICTABIAETCS, €CIU CTYACHT peurwil He MeHee 70% peKoMeHOBaHHBIX 3ajiad,
NPaBUJIBHO M3JI0KUJI BCE BAPUAHTHI PEIICHHS, apT'YyMEHTHPOBAB UX, C 0053aTEIbHOM CCHLIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIH MO COJIEPKAHUIO 3TO HEOOXOAUMO).

1 Gamnm BBICTABISIETCS, €CNU CTYIACHT pemmi He MmeHee 60% peKOMEeHIOBaHHBIX 3ajad,
NPaBUIHHO M3JI0KWI BCE BAPUAHTHI UX PEIICHHS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCBUIKON
Ha COOTBETCTBYIOIIME HOPMATHBBI (€CIIH MO COAEPIKAHUIO 3TO HEOOXOIMMO).

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

PCILICHUS.

3.4. Kputepuu olleHKH BBICTYIUICHHE CTY/ICHTOB € J0KJIa10M

Banabl

XapaKTepncTuKu 0TBE€TA CTYJACHTA

2

- CTYZICHT TJTyOOKO M BCECTOPOHHE YCBOMII MPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TTOCTIEIOBATENIBHO U TPAMOTHO €T0 U3JIaraer;

- ONMHpPasCh HA 3HAHWS OCHOBHOW W JIOTIOJHUTEIHHOW JINTEPATYPHI, TECHO
MPUBS3BIBAET  YCBOGHHBIE HAy4yHbIe TMOJOXKEHUS C  MPAKTUYECKOM
JIEATETBHOCThIO;

- yMeJI0 OOOCHOBBIBACT M aPTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- Je7aeT BEIBOIBI U 0000IIEHH;

- cBOOOIHO BiIaZIE€T IOHATUSIMHI

1,5

- CTYJIEHT TBEpPAO YCBOWJ TE€MYy, TPAMOTHO M TIO CYIIECTBY HM3JIaraeTr ee,
OMUPAsiCh Ha 3HAHHSI OCHOBHOM JINTEPATYPHI;

- HE JIOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHUECKOH eATEIhHOCTHIO;

- ApPrYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JeJaeT BBIBOIBI U 0000IIEHH;

- BJIQJIEET CUCTEMON OCHOBHBIX ITOHSTUI

- 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;

- UCIIBITHIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHU;

- c11abo apryMEeHTHPYET HayYHBIE TOJI0KECHHS;

- 3aTpyaHsAeTCs B (OPMYIUPOBAHUH BBIBOJIOB U 00OOIICHHIA;

- JaCTUYHO BJaJIee€T CUCTEMOM IMOHATHH




0 - CTYZIEHT HE YCBOWJI 3HAYUTEJILHOIN YacTH MPOOIeMBbL;

- IOTYCKAEeT CYIIECTBEHHBIC OMTUOKN M HETOYHOCTH MPU PACCMOTPEHHH €€;
- CTBITBIBAET TPYJAHOCTH B MIPAKTUICCKOM MPUMECHEHUY 3HAHU;

- HE MOKET apryMEHTHUPOBATh HAYYHBIC MOJIOKCHHUS,

- He GOpMYJIMPYET BHIBOJIOB U 0OOOIICHMIA;

- HE BJIQJICCT NOHITHIHBIM aIlapaToM

4. 4.5. llpe3enTanus (KpUTEPUU OLICHKHU NPE3EHTALIMN)

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
MmrocTpanun yeuanBaroT 3QGEKT BOCIPUATHS TEKCTOBOM 4acTh 0,2
uH(popMaluu

Crenadbl BEIBOBI 0,2

Od¢opmiienue npe3eHTALMA

Euublii cTHIb 0OpMICHHS 0,2
TekcT 1erko unTaercs, POH COYETAETCS ¢ TEKCTOM M rpaduKoi 0,2
Bce napameTpsl mpu¢Ta Xopomo noao0pansl, pasMep mpudra 0,2
ONTHUMAJIBHBIN M OIMHAKOBBIN HA BCEX Clagax

KI1ro4eBbIe C10Ba B TEKCTE BBIICIEHEI 0,2

¢ dexT mpe3eHTAUA

OO11ee BrieyaTaeHNe OT MPOCMOTpPA MPE3EHTAINH 0,2

Max KoJIM4ecTBO 0AJ1JI0B 2

5.Tunogvie Konmponvuvie 3a0anus u MmemoouvecKkue mamepuaivl, onpeoenaroujue
npoyeodypvl OUeHUGAHUA 3HAHUI, YMEHUIl, HAGLIKOE U (u1u) onvima OeameabHOCHmU,
Xapakmepuzyrouwux Imansvt @GopmMupoeanus KOMHEmMeHUUll 6 npoyecce O0C60eHUs
odpazoeamenvHoll RPOPAMMBL

4.1.Tunoeoe mecm 3aoanue
Tect-6mieT o MpoBEepKe OCTATOUHBIX 3HAHUN TIO JUCIUILTNHE
«OoboraitreHne mojae3HbIX NCKOIIaEMBIX)

Bapuant
Ne
3aganue Bo3MmoxHBIE OTBETHI
n/o
1. | Kakas u3 kinaccupukanuii mojie3HbIX 1. PynHbie U HEpYyAHBIE MOJIE3HBIC UCKOTIAEMBIE.
HUCKOIIaeMBIX SBIIIeTCA Oosiee 00meit? | 2. MeTalmndecKue U HEMETAININYECKHE.
3. Heroprouue u roproyue.
4. Tsépnple, )KUIKHUE U Ta3000pa3HBIE.
2. | Kakue cBoiCTBa TOJIE3HBIX 1. ConepxaHue NOJIE3HBIX KOMIIOHEHTOB B PYJIE.
HCKOIIAEMBIX OTIPEIEIISIIOT 2. KoHTpacTHOCTB CBOMCTB pa3AeisieMbIX
BO3MO’KHOCTD TTOJTYYCHUS MUHEPAJIOB.

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




COITYTCTBYIOIIUX MUHEPAJIOB.

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

olepaluil Ha3bIBalOT rPOXOYEHUEM? MUHEpPAJIOB.
2. Paznenenue no popmMe MUHEpAIBHBIX YaCTHUILL.
3. Paznenenue no paBHOIA1aeMOCTH YACTHII.
4. Pa3neneHue 1no KpynmHoCTH YaCTHIL.
4. | I'ne oOpa3yrorcs o0acTu 1. Tlepen Temnom.
MUHHMAJIBHOTO IaBJICHUS KUIKOCTH 2. 3a Tenom.
pu 00TEKaHUH €10 IIapo0OPa3HOTO 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. lllexoBbIe CO CIIOKHBIM JIBHIKCHHEM
IIEKH.

3. KonycHsie, B TOM 4ncie
MHEPLUOHHBIE.

4. Bankosble.

5. VYpapHoro neucTBusl.

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

3. YMEHbIUTH NEPEU3MEITbUYCHHUE PY/IbI.
4. TlonyuuTb NPOAYKT HE KPYIHEE 3alaHHOIO U
CHHM3HTD NIEpEeU3MeIIbYCHHUE.

7. | Kakoii u3 nepeuucnseMbIx (pakTopos 1. Cuna TpeHus Mexay mapamu u
SBJISIETCS OCHOBHBIM IIPH MOABEME (byTepoBKOil.
apoB B 6apabaHe Bpalaroencs 2. llentpoOexHas cuia.

MEJIbHUIIBI? 3. Tonmop mapoB mapamMu, HaXOAAIUMUCS B
HIDKHUX KBaJpaHTax O6apabaHa.
4. VYBenuueHue MapOBON HATPY3KH.
8. | Llens mpoMBIBKH pyzb1? 1. PaspbIxiieHHE U yAaJIeHHE JETKUX
MUHEPAJIOB.
2. Pasprixsenue.
3. Paspeixiienue u ynaneHue
TJIMHHUCTBIX I1IJIAMOB.

9. | Uro crtocoOCTBYET yaydIIeHUIO 1. VYBenuueHue CKOPOCTH MOTOKA.
oOorareHus pysl B CY>KMBAIOIUXCS 2. YBenu4eHHE BBICOTHI TOTOKA Ha KOHIIE
XKeJlo0ax Mo CpaBHEHHIO C xénooda.

HETOJBM)KHBIMU IIITF03aMH? 3. VYBenuyeHue HaKJIOHA KENM0Oa.
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 ITPOCTPAHCTBE.
3. Konebanus nexu.




11.

UYro xapakTepu3yeT BEJIMUYUHA
PaBHOBECHOI'O KpaeBoro yria
CMaurBaHUA?

BennunHy NOBEpXHOCTHOW SHEPIUU
Ha rpaHulle pas3zesna TBEPIOE Teo-
KHUJIKOCTD.

BennunHy noBepxHOCTHOTO
HATsDKEHHSI Ha TPaHUIIE pa3zena
KHMJIKOCTb-Ta3.

CMaunBaeMoCTh TOBEPXHOCTU
TBEPJIOTO TeJla MPHU €ro0 KOHTAKTE C
JKUIKOW U Ta3000pa3Hoi dazaMu.

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

BCACBIBAIOIIMX KaMep (PJIOTOMAIINHBI
«Mexanoop»?

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 10 CPABHEHUIO C
UX JIBM)KEHUEM B OTCYTCTBHUH ITOJIS.
15. | B xakux ciyyasix IpUMEHSIOT 1. Ilpu punbrpanuu

OapabaHHbIE BaKyyM-(DUIBTPHI C

BHYTpEHHEH QuIbTpyroen
MIOBEPXHOCTHIO?

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




4.2.Tunosoe 3a0anue Ha NOHUMAHUE MEPMUHOE
Hwxke npuBonmarcs ompenencHus BaXHEHIIMX TEPMHHOB IO JaHHOW Teme. BriOepure

MIPaBUIILHOE OIPEICIICHHUE [Vl KaXKI0T0 TePMUHA U3 CIIUCKA:
CtpyKTypa MUHEpAJIbHBIX arperaTros.
Texkcrypa pynsl.
Mexannueckasi IpOYHOCTb.
HpobumocTs
XPpYIKOCTb.
TBepnocTs.
['panynomMerpruyuecKkuii COCTaB.
[1;moTHOCTE MUHEPAIOB
XUMHUYECKUE CBOMCTBA MUHEPAJIOB.
0.  TloaroroBuTeNbHBIE MPOIIECCH OOOTAIICHHUS MOJIE3HBIX NCKOMACMBbIX.
BcrniomoratenbHble npoiiecchl 000ramieHusl.
12. Brixon mpoaykra oboramieHus
13. N3Bnedenue
14. KauecTBeHHast TEXHONIOrMYECKask CXeMa
15. Cxema 1enu anmnapaToB
16.  KadecTBeHHas TEXHOJIOTHYECKas CXeMa

ROoo~NooGa~LNE

=
=

a. XapakTepHu3yeT B3aUMHOE PACIIOJI0KEHUE MUHEPAIIBHBIX arperaros.

b. xapakrepusyer crnocoOHocTh [V COMPOTHBIATHCS Pa3pyLICHUIO MO JACHCTBHEM
JUHAMUYECKUX HANpSOKEHUM, IepeAaBaeMblX MaTepuagy HENOCPEACTBEHHO JpOOsIUMU
YCTPOMCTBAMMU.

C. XapakTEepu3yeTcs CBOWCTBOM MHUHEPAJIOB M UX AarperaTtoB paspylarbcs IpH
MEXaHUYECKOM BO3/ICHCTBUU HA HUX 0€3 MPUMEHEHHsI ClIe[UAIbHbIX APOOSIINX YCTPOUCTB.

d. xapakTepu3yeTcs KOJMYSCTBEHHBIM pactpeneneHneM 3epet [11 mo kpynHocTy.

€. ONpeneIsAeTCs UX COCTABOM U CTPOCHUEM KPUCTAININYECKON PEILETKH.

f. xapakTepu3yrTCsi KpYITHOCThIO MUHEPAJIOB, (HOpMO.

g. ompenenseT SHEpreTu4eckue 3arparbl IpU UX APOOJIEHUU U U3MENbUEHHH, C LIEJIbIO
PACKpBITUS MUHEPAJIOB.

h. mpoueccsl pasjeneHuss MaTepHana IO KPYITHOCTH, pa3pyLICHHsS MHHEPATbHBIX
KOMIUIEKCOB, U3MEHEHUSI (PU3NYECKUX, (PU3NKO-XMMHUECKUX CBOMCTB M XMMHUYECKOIO COCTaBa
paszensieMbIX MUHEPAJIOB.

I. CBOWCTBa ONpPEIEISIOT PACTBOPUMOCTh MUHEPAJIOB B HEOPIraHUYECKUX PACTBOPUTEISX
U BO3MOXKHOCTb IIPUMEHEHUS THAPOMETAIUIYPIUYECKUX IIPOLIECCOB B TEXHOJIOIMYECKUX CXEMax
OIlN.

J- mporecchl 00e3BOKUBAHUS, 00SCIIBUTNBAHMUS, KOHIHIIMOHUPOBAHUSI OOOPOTHBIX BOJ U
OYHCTKHU CTOYHBIX BOJI.

K. xapakTepu3yeT CHOCOOHOCTh Tela MPOTHBOJICHCTBOBATh MPOHUKHOBCHUIO B HErO
Ipyroro, 0oyiee TBEpIOTO Tena.

|. OTHOIIEHHME MAacChl MOJNYYEeHHOTO MPOAYKTa K Macce MepepaboTaHHOTO0 HCXOIHOTO
CBIpPbS.

M. rpaduueckoe M300pakeHUE MOCIEIO0BATEIBHOCTH TEXHOJIOTMYECKUX ONepauuil MpH
OIIN, copepxamas wuHPOpManMIO O KayecTBeHHbIX wu3MeHeHusix IIM B mporecce ero
nepepabdoTKU U peXKHUME OCYIIECTBICHUS OTJEIBbHBIX TEXHOJIOTHYECKUX OIepariid.

N. OTHOLIEHHE MacChl KOMIIOHEHTa B IPOJYKTE K Macc€ TOro e KOMIIOHEHTAa B
HCXOJIHOM II0JIE3HOM MCKOIIa€MOM.

0. Tpaduueckoe H300pa)kKeHUE IOCIEN0BATEIbHOCTH TEXHOJIOIMYECKUX ONepaluid NpH
OIIU, conepxarast “HGOPMAIMIO 00 UCIOIB3YEMOM IIPU 00OTaIeHNH 000y I0BAHUS.

p. rpaduueckoe M300pakeHUE MOCIENOBATEIBHOCTH TEXHOJIOTMYECKUX ONEpaluil MpH
OIIN, copnepxamias KonM4yecTBEHHbIe 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-, 9-i, 10-h, 11-j, 12-1, 13-n, 14-m, 15-0, 16-
p.

5.3. Ilpesenmayua: anzopumm u peKomMeHoayuu no coO30aHUI0 npe3eHmayuu
ANTOpPUTM CO3IaHMS IPE3CHTALIUN
1 sTan — onpeaeneHue LEIN NPE3EHTAUN
2 3Tan — noApoOHOE pacKpbITHE UHPOPMALIUH,
3 3Tan - OCHOBHBIE TE3UCHI, BHIBOJIBI.
Cnenyer ucnosibzoBarh 10-15 cnaitnos. [Ipu saTom:
- IIEPBbIN ClIAl] — TUTYJIbHBIN. [IpeiHa3sHadeH 1 pa3MeLeHUsl Ha3BaHUs NIPE3CHTAlui, UMEHU
JIOKJIQJIYMKa U €ro KOHTaKTHOM MH(opManuuy;
- Ha BTOPOM cJIaiijie He0OXOMMO Pa3MECTHTh COJepKaHUE MPE3ECHTALINH, a TAK)KE KPaTKoe
OIMCAHNUE OCHOBHBIX BOIIPOCOB;
- CE€ OCTaBIIMECS CIalIbl IMEIOT HHPOPMATUBHBIN XapaKTep.
OO0bI4HO M0/1a4a UH(POPMALIUU OCYLIECTBISAETCA 1O IUIAHY: TE3UC — apI'yMEHTALUs — BBIBOJ.

PexoMeHIaIIUM 110 CO3AHUIO TIPE3EHTAIINN:

1. YwurabenbHOCTh (BHIUMOCTD U3 CaMBIX JAJLHUX YTOJIKOB IIOMEIICHUS U C PA3ITUIHBIX

YCTPOMCTB), TEKCT 10JKEH ObITh HaOpaH 24-30-pM mpudTOoM.

2. TmartensHO CTPYKTYpUpOBaHHAS HH(OpMAITHSL.

3. Hannume KOPOTKUX U JJAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX U HYMEPOBAHHBIX
CIIFICKOB.
Kaxmomy mosnokeHuto (uee) HaJlo OTBECTH OTACIbHBIN a03ail.
['maBHYIO M/I€10 HA/IO BRUIOXKUTH B TIEPBOM CTPOKE ad3aria.
6. Hcnosbp3oBaTh TaOJMUHBIC GOPMBI TIPEICTABICHUS HHPOPMAIIMH (JTUarpaMMBbl, CXEMBbI)
JUTSL WITIOCTPAIMK BKHEHIINX (PAKTOB, YTO AaCT BOSMOXKHOCTD IIOJAaTh MaTepHall
KOMITAKTHO M HATJISTHO.
['paduka 1omKHA OPraHUYHO JOMOIHSTH TEKCT.
8. BeicrymieHue ¢ npe3eHTanueit ummres He 6onee 10 MUHYT.

oA~

~

5.4 Ilpumep pewenusa 3a0auu na memy: «OnpeneneHne TeXHOJOTHYECKUX
noKasarejied o0oraneHus»

Meroan4yeckue yKasaHus

Texnonozuueckue pe3ynbTaTbl 000OTAlEHUS TOIO WJIM WHOTO IOJIE3HOTO HMCKOINAeMOro
HENlb3sl OLIEHUTh MpPU TOMOIIM OJHOr0 Kakoro-imu6o mokasartens. HeoOXoquMo yduThIBaTh
HECKOJIbKO OCHOBHBIX IIOKa3aTellel, XapakTepu3yIoIuX Ipouecc oboramenus B menom. K
OCHOBHBIM II0Ka3aTesIM OTHOCST: CO0€picanue KOMNOHEHma B WCXOIHOM CBIPHE; 6bIX00
IPOJYKTOB OOOTallleHUus; U36/ledeHue KOMIIOHEHTOB B IPOJYKTHl OOOTAlllEHUS U Kauecmeo
npoOyKmoe ooozauienus.

Cooepirrcanuem Komnonemma Ha3bIBAa€TCS OTHOIIEHHE MacChl KOMIIOHEHTa K Macce
OpoAyKTa, B KOTOpOM OH HaxoauTcs. CoaepaHHe KOMIIOHEHTOB OOBIYHO OINpeaesseTcs
XUMHUYECKMMH aHAJIM3aMH U BBIPAXKAETCS B MPOLIEHTAX, AOJSAX €AMHULIBI WIH JUIS AParoleHHBIX
METAUIOB B rpamMMmax Ha ToHHY (/). CoaepaHHe KOMIIOHEHTOB IPHHATO 0003Ha4aTh
rpeyeckuMu OyKBaMH: a — COJEp>KaHuE B UCXOIHOU pyne; f — coiepiaHue B KOHIIEHTpaTe,
IIPOMITPOYKTE UM OTXOAAaX, COOTBETCTBEHHO.

Bvixooom npooykma oO0oOTalieHUs Ha3bIBACTCSI OTHOIICHHE MACChl TOJTYYEHHOTO
IPOAYKTa K Macce nepepadoTaHHOI0 MCXOTHOTO ChIpbsi. BBIX0J BBIpaXkaeTcss B MPOLIEHTaX HIIN
JIOJISIX eIMHUIBI 1 0003HAYaeTcsl rpeyeckoi OyKBoi .



H36neuenuem KOMIIOHEHTAa B TPOJIYKT OOOTAlIEHUs HA3BIBACTCS OTHOIICHUE MACCHI
KOMIIOHEHTa B MPOJAYKTE K Macce TOro K€ KOMIIOHEHTa B HCXOJHOM MOJIE3HOM HMCKOIaeMOM.
W3BriedeHre BRIPAKAETCSl OOBIYHO B MPOIICHTAX WM JOJSX SIUHUIBI 1 0003HAYACTCS TPEUECKOM
OykBoii ¢. V3BieyeHHe MONE3HOr0 KOMIIOHEHTa B KOHIEHTPAT XapaKTEepPHU3yeT IOJHOTY €ro
nepexojia B 3TOT MPOAYKT B MPOIECCE OOOTALICHHUS.

KavyectBo mpoaykToB ompenensiercss conaepxkanveM I[K, BpemHbix mnpumecei,
IPaHCOCTaBOM H JIOJDKHO OTBEUYaTh TPEOOBAHUEM, IPEIBSIBISEMBIM MMOTpeOuTeeM. TpeboBaHus
K KayeCTBY KOHIIEHTPATOB Ha3bIBAIOTCA KOHAMLUSIMU U pernameHtupytorcs '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 KOMIIOHEHTAa B UCXOAHOM ChIphe U MPOAYKTAaX OOOTaIleHUs, TO MOKHO
MOJICYNTATH BBIXOJBI TMPOJYKTOB OOOTAICHMS, W3BICUYCHUE IIOJIE3HOTO KOMIIOHCHTAa B
KOHIIEHTpAT | T.1.

Ecimu o0o3HauMM Maccy HCXOMHOTO ChIpbs QUCX, Maccy MONYYCHHBIX MPOIYKTOB
oboramenuss KoHIeHTpara Qg M OTXOIOB - XBOCTOB Q., TO BBIXOJ KOHIIEHTpaTa Y (%) u
OTXOJIOB Yy, (%) MOXKHO OIIPENICHUTH IO PopMysIam:

v =100-26 -y _100 6
QHCX Qucx
TaK KakK CyMMa BbIXOJ0B KOHCYHBIX HpOI[yKTOB O6OFaIIIeHI/I$[ paBHa BI)IXO,ZIy NUCXOIHOTO
ChIpbsi, TpUHHMaeMoMy o00biuHO 32 100 %, MOKHO COCTaBUTH OanaHC TMepepabOTaHHOTO
marepuana (11 KOHIICHTPAaTa U OTXOIOB):

Quex =Qk +Qxp WM Yyex =7k +7xs

3Hast, 9TO Yyuex = 100 %, 3amumreM y, + p5;=100.

CymMapHass Macca IICHHOTO KOMIIOHGHTa B NPOAYKTax oOoramieHus JO0JDKHA
COOTBETCTBOBATh Macce€ €ro B MCXOIAHOM ChIphE. JTO YCJIOBHE MPHUHSATO HA3BIBATh OATAHCOM
[IEHHOT'0 KOMIIOHEHTA:

CymmapHass Mmacca IICHHOTO KOMIIOHEHTa B MPOJAYKTaxX OOOTalleHUs JIOJDKHA
COOTBETCTBOBATh Macce€ €ro B MUCXOIHOM ChIpbe. DTO YCIOBHE MPUHATO HA3bIBaTh OajaHCOM
LIEHHOI'0 KOMIIOHEHTA:

100 =y B+ 7 x6®

TAC U3BJICUYCHUC ITOJIC3HOI'O KOMIIOHCHTA B KOHOCHTPAT &k (%) OIpPEACIIACTCA 1O (l)opMyJIe

o B
¢ wm g:ﬁ-ﬂloo.
a -0
s YpaBHCHUA Oamanca CJICayeT, 4YTO
e =%"%100
f—-6

IlIpumep 1. OmpenenuTh BBIXOJ XBOCTOB M M3BICYEHHWE B KOHIIGHTPAT IOJE3HOTO
KOMITOHEHTa, eciu npu oboramnieHnu 0,5%-Hoit pyasl momaydaroT 3,5%-noi korreHTpar u 0,2%-
HBIE XBOCTHI.

A 3amnueM ypaBHeHHE OanaHca
100a -1008 _a-p

-4  O-p

= 05735 1002 90,9%; 7y =100 7y =100-90,9 = 9.1%; &, = <FB — 91733 _ gy,
02-35 a 02 A

1000 =y B+ 1@ =100~y xg)B+7x6® = Vxg = 100,% =
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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-XUMUYECKHE CBOMCTBA MUHEPAJIOB, UCIIOJIb3YEMBIE TP UX Pa3/ICICHHUH.
OcCHOBHBIE METO/IbI 000TAIICHNSI MHHEPAILHOTO CHIPbSL.

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

KauecTBeHHast TeXHOJIOTHYECKAsi cXeMa 00OTallleHUs U €€ IapaMeTphbl.

KonnyecTBeHHAs TEXHOJIOTHYECKAs cXeMa 000TaIleHus U €€ ITapaMeTphbl.
BBoHO-1111aMOBas TEXHOJIOTHYECKAs cXeMa O0OTallleHHsI U €€ TTapaMeTphl.

Cxema 1ienu anmnaparoB U €€ IapaMeTphl.

Kak ompenenstoTcst 1 BbIpakatoTcs KJIACChl KPYITHOCTH PYIbI?

.Uto Takoe xapakrepucTuka KpynHoctu? Kak cTposiTcs yacTHbIE M CyMMapHbIe

XapaKTEPUCTUKH KPYITHOCTHU?

C Kakoil 1enpi0 OCYIIECTBISIETCS TpoxodeHue mnpu npodnennn? Kak moapasnenstorcs
IPOXOTHI B 3aBUCUMOCTH OT JIBUKEHHUS IIPOCEUBAIOLIEH TOBEPXHOCTU?

Uro npencrasisier coboit unciio PeiiHobAca U KaK OHO UCHOJIB3YETCS NIPU ONPEACIICHUN
CKOpPOCTH MaJICHHsI YacTHUI] B )KUAKOCTH?

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 LMPKYyIUpylOIlas Harpy3ka M Kak OHa Bblpaxaercs? BuusHue
MUPKYJIUPYIOIIEH HAarpy3ku Ha 3(pPEeKTUBHOCTD U3MENbYCHHS PYIBI.

Ob6nacTh npuMeHeHus cKkpyo0epa oT OyTapbl U UX pa3TUUHsL.

OcHOBHBIE METO/IbI TPABUTALIMOHHOI'O O0OTAIICHHUSL.

Otcanka v mpUHLUN EHCTBUS OTCAA04YHOM MaIIUHBI.

Tspxkenocpennas cenapanysi U OCHOBHBIE IPUHIUIIBI €€ peasIn3aliii.

OOGopynoBaHue i pealu3allid TPaBUTALMOHHOIO OOOTalleHUs PpPYyA-BUHTOBOM
cenapaTop, KOHIIEHTPAIL[MOHHBIN CTOJI, IILJTI03.

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

Bunsl peareHToB, HUCHONb3yeMbIX MpH (QroTamuum — coOMpaTenu, aKTUBATOPHI,
JIEIPECCOPBI U PETYIATOPHI CPEAbl, UX POJIb MPHU QIIOTAINH.

MaruutHble cBoicTBa TBEpAbIX Ten. Knaccudukanus MuHEpasoB MO UX MarHUTHBIM
cBoiictBam. llenp M 3amaum oboraieHUs MUHEPAIBHOTO ChIpbs. MeTo[pl MarHUTHOM
cernapanuu.

DneKTpuyuecKrue CBOMCTBAa MUHEPAJIOB, UCIIOIb3YEMbIX ITPH JIEKTPUUECKOM cernapaliyi.
CriennanbpHble METOJIbI 00OTaIEHUS MOJIE3HBIX HCKOMIAeMBbIX.

O06e3B0XHMBaHNE, CTYIIEHUE; OCHOBHBIE TUIIbI allllapaToB, UX OTJINYMSL.

@unbTpanys. OCHOBHBIE BU/IbI (PUIBTPOB, UX OCOOEHHOCTH.

Cymika. OCHOBHBIE BUJIbI CYIINJIOK.

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

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

3agaHusg KOHTPOJLHON padoThl Nel




BapuanTt 1. OnpeaenuTs BbIX0/l KOHIIEHTPATa U U3BJICUCHHUE B HETO IIEHHOTO
KOMIIOHEHTa, ecii Mpu oOorameHuud 15%-Hoit pynbl mnomydaoTr 39,5%-Hoi
KOHIIEHTpAT U 1,5%-HbI€ XBOCTHI.

BapuanT 2. onpenenuTs BbIXOJ KOHIEHTpaTa W W3BJICYEHUE B KOHLEHTPAT
IIEHHOTO KOMITOHEHTa, eciii oborarutenbHas (pabpuka nepepabaTbiBaeT B CyTKU
5000 T pynsl, coaepxkameid 1,5% 1eHHOro kommoHeHTa, W mnojydaer 200 T
33%HO0ro KOHIIEHTpAaTa.

Bapuant 3 Onpenenuts coiepkaHue [IEHHOTO KOMIIOHEHTa B XBOCTAaX,eClu
npu oboramenun 1,5%-Hoil pyabl BEIXOA KOHIIEHTpaTa paBeH 5%, a U3BJICUCHHE B
HETo IIeHHOTO KoMmnoHeHnTa paBHo 90%.

Bapuant 4. OnpenenuTh KOJMYECTBO TOHH KOHIEHTPATA, MOJIYYaeMOIO B
CYTKH Ha (habpuKe MpOU3BOAUTENBHOCTHIO TI0 pyae 2000 1/4y, ecnu coaepraHue
LIEHHOTO KOMIIOHEHTa B pyae 2%, B KoHueHtpate - 30%, a M3BJIEUEHHE PABHO
90%.

BapwuanT 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 noiydaror 40%-Hbeiii koHueHTpaT U 0,4%-Hble XBOCTHI
OrnpenenuTp BBIXO KOHIIEHTpATAa.

3agaHnus KOHTPOJILHOH PadoThLI No2
OnpenenuTe BBIXOJ KOHLEHTPATa Y, U XBOCTOB 7., HW3BJICYECHHE & B HUX
IIEHHOT'0 KOMITOHEHTa U 3()PEKTUBHOCTh 00OTAIlICHHS 110 XaHKOKY-JIyiiKeHy, eciu

U3BECTHO COJICpKAHUE IICHHOTO KOMIIOHEHTA B PYJE ¢, KOHIICHTpATe [ U XBOCTaX
®:

Ne BapuanTa CoznepxxaHue UEHHOIO KOMHOH(;OHTa B IPOJIyKTax oOoraiieHus,

Pyna Konuenrpar, XBOCTHI,
a,% B, % ®, %

1 12,0 39.5 1.4

2 1,2 13,5 2.6

3 2,0 40,0 0,3

4 14 18,0 0.2

5 15 29,0 0.4

3agaHus KOHTPOJILHONW PadoThl Ne3

ITocTpouTh 4aCTHYIO M CYMMapHYIO XapaKTEPUCTUKHA KPYITHOCTHU 110 IUIKOCY
U MUHYCY IpOOJIEHOH pynbl MO pe3yibTaTaM €€ CUTOBOTO aHAJIM3a U ONPEAeNIUTh
BBIXOJI KJIaCCa YKa3aHHON KPYITHOCTH:



Ne Brixon ximacca kpynHocTs (MM), % Kpynnocts
BapHaHTa OIIPENIEIIIEMOT 0
KOMIIOHEHTAa,
MM
30-20 | 20-10 10-5 5-2 -2 | 1004 | 04-02 | 0,2-01 |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 | - | - - |- - 19 [23| 25 | 43 ] 0301
5 - - - -] - 4 17 | 26 53 0,2-0,04

3agaHus KOHTPOJLHOM PadoThl Nod

Onpenenuth 3PPEKTUBHOCTh TPOXOUYCHUS TPOOIEHOTO MPOTYKTA MO KIACCY
MEHBIIIE OTBEPCTUH CHUTa B 3aBUCUMOCTH OT COJCp)KaHWS HWKHETO Kjacca B
HCXOJHOM MPOJYKTE U 3aMEbYEHHOCTH HAJIPEIETHOTO MPOAYKTA (CM. TaOIHILY).

Hcxonnbie nanHeie No Bapuanrta
1 2 3 4 5
ConeprxaHue HIXKHETO 35 40 50 30 39
KJIacca B MUTAHUU TPOXOTA
3aMeJIBq"eHHOCTL 5 7 10 4 6
HaJIPEHIETHOTO MPOAYKTa
3aj1aHNsi KOHTPOJLHOM PadoThI NeS
PaccuntaTh napaMeTpsl CyClieH3UH
No
Onpenenut
BapUAHT HcxonHbie maHHBIS .
a
Tsoxénas PactBopurens |p, r/em” Vo, I Yewm, JI
YKUJIKOCTh
1 Bpomodopm Crpr . 2,7 - 0.3 VAT
STUJIOBBIN
2 Kunkocthb Bona 2,9 0,5 Vr, JI
Tyne
Kunkoctb
3 CymuHa- Bona 3,2 0,2 - Vewm, JI
Popbaxa
4 ARuaocts g 35 (03 | Vew, JI
Knepuun
PactBop
5 Kunkoctb JKUIKOCTHU 3.8 i 0.2 v, 1
Knepnun Knepnun




IINTOTHOCTBIO

3,2

3agaHus KOHTPOJLHON PadoThl Neb

OnpenenuTs BEIMYMHY HUPKYJIUPYIOIIEH HArPY3KU MPU U3MENBUYEHUN Py IbI
B 3aMKHYTOM LIMKJIE IO CXEME

HexooHsIE

1ﬁ lnameg%

Hamensyenue [

@+ns
Kraccupurxayus I
§ | Mecku J4 l&mﬂ
(1-n)5 a-(1-n)$

——-\ H3mensvenat
Hymensvenue  npodyxm Q

Knaccugpurayus I

ylecku Cnul
(1-n)S

H pe3yiibTaTaM OHpO6OBaHI/IH InmuTannsA, CJIuBa HW IICCKOB ITOBCPOYHOI'O

KJaccudukaTopa.
No Conepxanue pacu€trbix kiaaccos (-0,2+0,074/-0,074mm) B
BapuaHTa IPOJYKTaX MOBEPOYHOIO KiIacCupUKaTopa
IIuranue, a,% Cnus, f,% ITecku, /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 JTUCIUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA
21.05.04 I'opHoe aeJ10

cneunanusauus Ne3 OTKpbIThIE FTOPHBbIE Pa00ThI

(xox, HanpaByIeHHUE, TPOQUIIH)

TEXHOJOI'MYECKASA KAPTA

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

Juctunnuna | Odoramenue Mojae3HbIX HCKOMAEMbIX
Kypc |3 [cemectp |56
Kadenpa | I'opHoro nena, Hayk 0 3emJjie U NPUPOA000YCTPOICTBA
Tepemenko Cepreii BacuibeBuy, A.T.H.,
3aB. kadenpoi
TOPHOTIO0 J1eJ1a, HAYK 0 3eMJyie H MPHPOA000yCTPOiicTBa
DOII. TPYAOEMKOCTbyyc/3ET | 144/4 | Kon-Bo cemecTpoB | 2 | HuTepakTUBHBIE DOPMBI o6y rex. con. | 2/2
-HK06111./Te1<. cem. |6/6 [rIP/CMon./TeK. ceM. 12/2 |-HBoGLu./Te1<. ceM. |'/' | q)OpMa KOHTPOJIA | IK3aMeH

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTb

—  BIAJICHHMEM OCHOBHBIMH MPUHIUIIAMH TEXHOJIOTUH SKCIUTyaTalluOHHOW pa3BeAKH,
0OBIUM, TepepadOTKU TBEPBIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENILCTBA U
SKCIUTyaTaIiu 1moa3eMHbIx 00bekToB (ITK-3).

Kon ¢popmupyemoii KonuuectBo MaxcumaJjibHOe Cpox
Coaepsxanue 3ajanus .
KOMIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0AJJI0B | NpeAoCTABJICHUS

Beoonwtit 6ok

He npengycmorpen | | I

Ochoenoit 610K

K-3 'Y CTHBIN onpoc Ha 4 12 B teuenue cemectpa
MOHMMaHHE TEPMUHOB
MK-3 PerieHne KOHTPOJIBHOM 4 12 B Teuenne cemectpa
paboThl
IK-3 TecTtupoBanue 1 36
Bcero: 60
Bomnpoc 1 20
IK-3 DK3aMeH Borpoc 2 20 ITo pacnucanuro
Bcero: 40
Hroro: 100
JHononnumenvnutit 610k
K-3 Pedepar 5 ITo cormacoBanuio ¢
IpenoiaBareseM
Bceero: 5

[Ixana oneHMBaHUS B paMKax OalsibHO-peHTHHroBoM cucteMbl MAI'Y: «2» - 60 6amioB
u MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 Oamnos.




