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1. HEJIM OCBOEHUA

Hean aucHMIUIMHBI — (OPMUPOBAHUE y CTYJICHTOB 0a30BBIX TEOPETUYECKUX M MPAKTHUSCKUX 3HAHWU 00
OCHOBHBIX TOJI'OTOBHUTEIHLHBIX MPOLECCAX MPHU OOOTAIICHUH IOJIE3HBIX HCKOMAEMBIX C MBI MOJATOTOBKUA K
000raIeH10, HeOOXOIUMBIX IS PAKTUYECKOMN IESTEIbHOCTH CIIEIHATUCTA.

3agauu AMCHMIIMHBI:

1. oBajzieHUe METOIAMH U IPUHIIUIIAMH PAIIMOHAIEHOTO U KOMILUIEKCHOTO MCIIOJIb30BAHUSI MUHEPATIbHBIX PECYPCOB;
2. obecrieueHne BHICOKOI MPOM3BOUTEILHOCTH TPY/a, HHTCHCU(DHUKAIIMN TEXHOJIOTHYECKHX MPOIECCOB;

3. MCIOJIb30BaHKE THIIOBOTO 000PYIOBAaHHS i CTPOUTENLHBIX KOHCTPYKIIMI; N3bICKaHHE HanbosIee SIKOHOMUYECKOTO
peLIeHUsI TeHEPAILHOTO TIaHa NPOSKTUPYeMOi (paObpHKH IyTeM KOMIIAKTHOTO pa3MeIIeHHs €€ [[EX0B;

4. obecrieueHune O€30MACHBIX YCIOBUH TPYAa;

2.MECTO B CTPYKTYPE OBPA30BATEJIbHOU NPOI'PAMMBI

UYacte OITOII BO (6a3o0Bas, BapuaTUBHAS) | BapHaTUBHAs

2.1 TpeGoBanus K NpeIBAPUTEIbHOI MOAT0TOBKE 00y4aI0IINXCSI

2.1.1 | OcHOBBI TOPHOTO fcia

2.1.2 | I'opHbIe MalIuHBI 1 000PYI0BAHUE

2.1.3 | OcHOBBI 000OTraIEHUS ITOJE3HBIX HCKOIIAEMBIX

2.2 Jucuuniaunsl (Moayau), npakTuku 1 HUP, nis1 KoTopbIx He00X01UMO 0CBOEHHE TaHHOI
JUCIUILTHHBI HE00X0IMMO KaK MpealiecTBYIOIIee

2.2.1 | IlpoextupoBaHue 00OraTuTeIbHBIX (HadpHk

2.2.2 | HccnenoBanue pya Ha 000raTHMOCTh

2.2.3 | Ilpou3BOACTBEHHAS NPAKTHKA 10 MOJIYYCHUIO MPO(ECCHOHATBLHBIX YMEHHI 1 HABBIKOB - 3

2.2.4 | Ilpou3BOACTBEHHAs PAKTUKA 10 MOJIYYCHHUIO MPO(HECCHOHAILHBIX YMEHHI 1 HABBIKOB - 4

2.2.5 | IpegmurioMHas MpaKTUKa JUIS BEITIOJHEHU BBITYCKHOM KBaTH(UKAIIMOHHOWM pabOTHI

2.2.6 | 3amuTa BBITYCKHOM KBATU(QHUKAMOHHOW paboThl, BKJIFOYAst OATOTOBKY K ITPOLIEAYPE 3aIIUThI U
HpOLEAYpY 3aIUThI

3. AHIUKATOPBI ®OPMUPOBAHUA KOMITETEHITUM,
COBMEMEHHBIE C PE3YJIBTATAMHU OBYUYEHMUS 11O ANCIUIIIIMHE

[TK-4 TroTOB BBHIMIOTHSITH IOATOTOBUTEIBHEIE, BCTIOMOTATENBHBIE M CIICIAANBHBIC BUIBI PA0OT IIPH OTKPBITON U
TOA3€MHOM pa3paboTKe MOJIE3HBIX HCKOMTAEMBIX, & TAK)KE MPH MPoIieccax nepepaboTKH MUHEPATLHOTO ChIPhSI.

3HaTh: 3-1. OCHOBBI TEOPUH Pa3PyIICHHS U PACKPBITHS MUHEPANBHBIX 36pEH IPHU IMTOATOTOBKE MUHEPATHEHOTO
CBIPBS K 000TaIIeHUIO

3-2 TeopeTHyecKkre OCHOBBI MArHUTHBIX M QJICKTPHYECKHX METOIOB 000TaIlleHHUS TTOJIE3HBIX
HCKOIIaeMBIX

3-3 TeopeTrrueckre OCHOBBI CIIEIMATBHBIX METOJIOB 00OTAICHUS TTOJIE3HBIX HCKOMAeMbIX

3-4 TeopeTnueckre OCHOBBI (HJIOTAIIMOHHBIX METOJIOB 00OTAIEHHSI, TEXHOJIOTHIO (PIOTAMOHHOTO
TIporecca, IMporeccs! (IIOTAIIMOHHOTO 000TaIIEeHHs MOJIE3HBIX HCKOMAEMbIX: MACIISTHYIO, TIEHHYIO,
IUICHOYHYI0, KOMOMHHPOBAHHEIC H Apyrue (IoTalmOHHbIE POLECCHI

VYMmeTs: V-1 IIpUMEHATH 3HAHUS O MECTE MPOIIECCOB APOOIICHUS, TPOXOUYCHUS U U3MEITLYCHUS B 00TIIeH
CTPYKTYpe 000TaTHTENBHOTO Mepeieia i B3aUMOCBSI3H C IPYTHMH METOJIaMH U TPOIIeCCaMHU
oOorameHns

V-2 [IpuMeHATh 3HaHUS O MECTE TIPOIIECCOB MATHUTHBIX U JJIEKTPHUECKUX METOI0B IPUMEHHUTEIBHO K
KOHKPETHOMY II0JIE3HOMY HCKOIIaeMOMY

V-3 [IpuMeHATh 3HaHUS O MECTE NMPOLIECCOB KOMOMHUPOBAHHBIX M CIICIHATBHBIX METOJOB
MIPUMEHUTENBHO K KOHKPETHOMY TTOJIE3HOMY HCKOIIAaeMOMY

Bmaners H-1 IlpencraBnenuemM 06 OCHOBHBIX HAYYHO-TEXHHYECKUX MPOOIEMax U TCHACHINIX

HaBBIKOM: HHTEHCU(UKALNY TIPOLECCOB PYJONOATOTOBKU U NEPCIIEKTUBHBIX HAMIPABJICHHUAX Pa3padoTKu
COBPEMEHHBIX ITUKIIOB PYIOTOATOTOBKH M HOBBIX MAIlIMH

H-2 Ananuza yCTOWYMBOCTH MPOIIECCa MATHUTHBIX M DJIGKTPUIECKUX METOJIOB 000TaIeHHSI TTOJIE3HBIX
HMCKOIAEMBIX

H-3 AHanu3a yCTOWYHBOCTH MPOIecca KOMOMHUPOBAHHBIX U CIICIIMAIBHBIX METOIOB O0OTaICHHS
MOJIE3HBIX UCKOIIAEMBIX

H-4 AHanm3a ycTOHYHBOCTH TEXHOJIIOTHIECKOTO Tporiecca (IOTAIMOHHOTO 00O0TAICHHS ITOJIE3HBIX
HCKOIIAEMBIX

[1K-8 criocobGen BBIONPATh U paCCUUTHIBATH OCHOBHBIE TEXHOJIOTHUECKHE MTapaMeTphbl 3PPEKTUBHOTO U
9KOJIOTMYECKH OE30ITaCHOTO IPON3BOJICTBA PAOOT MO MepepadboTKe M 000TAIECHUIO MUHEPATIBHOTO CHIPhSI HA OCHOBE
3HAHW{ IPUHIUIIOB TPOEKTUPOBAHMS TEXHOJIOTHYECKNX CXEM 000TaTUTENEHOTO IPOM3BOACTBA U BEIOOpA
OCHOBHOT'O M BCIIOMOTATEIEHOT0 000TraTUTEIHHOTO 000Dy I0BAHHS

3HaTh: | 3-1 TeopeTnueckie OCHOBBI POIECCOB Pa3pyIIEHHs FOPHBIX MOPOJI B MPOLIECCE APOGIEHHS 1




U3MENTbUeHUS

3-2 Teoperryeckre OCHOBBI IPAaBUTAILIMOHHBIX METOI0B 00OTaIlCHHS

3-3 OO01mue NPUHIMITEL TPOEKTUPOBAHUS 000raTUTENbHBIX (PabpHK ¢ MPUMEHEHUEM MarHUTHOTO 1
IIEKTPUUECKOTO METOJIOB 00OTaIICHHS

VYMmerts: V-1 BeiOupath 1 onpeaensTs ONTUMaIbHbBIE PEXUMBI BEIEHHSI TEXHOJIIOTMYECKOTO ITpoLecca B
3aBHCUMOCTH OT BEIIECTBEHHOI'O COCTAaBA U IPaHyJIOMETPUIECKOM XapaKTepUCTHKH MOJIE3HOTO
HCKOMAaeMOro

V-2 BriOuparts, onpeaeniTs i KOHTPOJIMPOBATH OCHOBHBIE ONITHMAIIbHBIE PEKUMBI BEICHHS
TEXHOJIOTUYECKOT0 IpoIiecca

V-3 Pa3pabaTsIBaTh TEXHOIOTHYECKHE MTPOIIECCH M CXEMBI C IPUMEHECHHEM MarHUTHBIX 1
IEKTPUIECKUX METO0B O0OTAIIEHHS

V-4 Be1OupaTh 1 ONpPEAeaTh ONTHMAIbHbBIE PEXUMBI BEICHHS TEXHOJIOTMYECKOTO MIpoIecca B
3aBHCHMOCTH OT BELIECTBEHHOT'O COCTaBa M IPaHyJIOMETPHUYECKON XapaKTEPHCTHKH MOIE3HOTO
HCKOTIaeMOTO

Bnangers H-1 Ananu3a TeXHHKO-9KOHOMHYECKHX [TOKA3aTelel MPOIECCOB PYAOMOAIOTOBKH Ha

HaBBIKOM: | oboraturenbHOl (habpuke U pa3pabOoTKU MEPOTIPUATHIA [Is YIIyUIISHUs STUX TIOKa3aTenei

H-2 Ananu3a ycTOWYHBOCTH TEXHOJIOTUYECKOTO MPOIIECCa IPABUTAIIMOHHBIX METOOB 000 allleH s
IIOJIE3HBIX UCKOIAEMbIX

H-3 Pa3paboTKu TEXHOIOTHYECKHX KOMILIEKCOB MATHUTHOTO M 3JIEKTPHIECKOTO METO/IOB
oboraieHust

[IK-6 coco0OeH aHaM3UPOBATh TOPHO-TEOJIOTHUECKYI0 HHPOPMAIIHIO O CBOWCTBAX M XapaKTEPUCTUKAX
MUHEPaJIbHOTO CHIPBS U BMENIAIOIINX ITOPOJI, BRIOUPATh TEXHOJIOTHIO IIPONU3BOACTBA paboT MO 00OTaIEeHHIO
TIOJIC3HBIX MCKOIIAeMbIX, OCYIECTBILTH MOCIMPOBAaHUE 00OTaTHTEIBHBIX IIPOLIECCOB, COCTABIATH HEOOXOAUMYIO
JOKYMEHTALIUIO

3HaTh: 3-1 CBoiicTBa MUHEPAIBHOTO CHIPbA, 3epEH
3-2 O6nacTh MpUMEHEHHS IPaBUTAIIMOHHBIX METOJJOB 00OTaIeHHs], OCHOBHBIE IPEUMYIIIECTBA U
HEJJOCTaTKU MEeToa

VYMerTs: V-1 AnanuzupoBaTh yCTOWYMBOCTD TEXHOJIOTUYECKOTO MPOLIECCa U KAUECTBO BBIITYCKAEMOM
oborarurenbHON GaOpHKOI MPOTyKINT
V-2 PaccUnThIBaTh CKOPOCTH ABMKCHHUS TEI B PA3IMIHBIX Cpesiax

Bmaners H-1 Ananuza ycToOMUMBOCTH TEXHOJIOTHYECKOTO MPOLECCA PYIOIOATOTOBKU
HaBBIKOM: H-2 Ouenkr cOBpeMEHHOTO COCTOSIHUS Pa3IMYHBIX METOIOB 00OTaIIEHH MTOJIE3HBIX UCKOTTAEMBIX U
TEHJICHIIMI UX Pa3BUTHS HA OIKANMIIYIO IEPCIEKTUBY

4. CTPYKTYPA U COJAEP)KAHUE

IIpu

Kon
Komn-Bo Jlurepar | meu
3aHaT | HammeHoBaHMe pa3[eioB U TeM /BUJ 3aHSTHS/ Cemectp Komnerenuun
9acoB ypa aHu

1 Pa3nesn 1 /Ipo0iienue, n3mMesb4eHue M MOATOTOBKA

PYA K 000raleHHIo 8 56

1.1 Beenenue. OCHOBBI Npouecca rpoXovYeHust
Jlpobrenne, n3MeIbIeHHEe U TPOXOUEHHE KaK
OCHOBHBIE TIPOIIECCHI PyJOTIOATOTOBKH
oboratuTenbHBIX (habpHK; KX MECTO B OOIIEH cxeme
o0oraleHus MOoIe3HBIX HCKoNaeMbIX. PackpeiTue
MHHEPaJIbHBIX 3€PeH KaK OCHOBA YCIEIIHOTO
oboraieHus. 3aiauy ¥ cojiepiKaHue Kypca, ero
CBSI3b C IPYTUMH 00JIaCTSIMH 3HAHUH.

OCHOBHBIE OHATHS ¥ HA3HAUEHUE TPOXOUCHHS.
Buabl rpoxodeHns 10 TEXHOJIOTUIECKOMY
Ha3HAYEHHIO: CAMOCTOSATEIBHOE, TOJTOTOBUTEILHOE,
BCIIOMOTaTeNIbHOE, H30UpaTeIbHOe,
00e3BOKHUBAIOIIEE.

I'panynomeTpHdecKuii COCTaB CHIITy4ero MaTepuaia,
KJ1acchl KpynHocTd. CpeiHui 1uaMeTp OTIeNIbHOM
YaCTHUIIbI U CMECH 4acTull. Buipl rpoxoyenus no
KPYTHOCTH MaTepuana: KpyImHOe, CpelIHEE, MENKOE,
TOHKOE.

ITpocenBaromniast MOBEPXHOCTH TPOXOTOB!
KOJIOCHHKOBBIE PELIETKH, JINCTOBBIEC PEIIeTa co
IITaMIIOBaHHBIMH OTBEPCTHSIMHY, PE3UHOBEIE PEIIETa,
MPOBOJIOYHBIE CETKH, MIMAIBTOBBIE, CTPYHHBIE CHTA.

TIK-6, 3-1
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JKuBoe ceueHue npocenBaroIMX NOBEPXHOCTEN,
KOX(QQHUITUECHT KUBOTO CEUCHHUSL.
/nexnus/

1.2

CHTOBBII aHAJIN3, XaPAKTEPUCTHKH KPYNHOCTH
CUTOBBIH aHANK3, CTAHAAPTHEIE IIKAJIbI CHT.
Anmnapatsl JJIs IPOM3BOICTBAa CUTOBOTO aHAIIU3A.
XapaKkTepHCTHKU KPYITHOCTH ChIITy4ero MaTepuaia
10 YaCTHBIM M CyMMAapHBIM BBIXOZIaM KJIaCCOB
kpynHOCTH. DOpMBI CyMMapHOH (KyMYJIATHBHOI)
XapaKTEePUCTHKU KPYITHOCTH: TI0 «ILTIOCY» H
«MHHYCY», HOJTyJIoTapupMuIeckasi,
norapupmMuyecKasl.

YpaBHEHHs XapaKTEPUCTHK KPYITHOCTH MaTepHaia
(Fomana—Awnnapeesa, Posuna—Pammiepa). Ob6iee
TIOHSATHE O CEANMEHTAIIMOHHOM U
MHKPOCKOIINYECKOM aHaJIN3aXx.

/nexnus/

TK-6, 3-1
TK-4, 3-1
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1.3

¢ ¢peKTUBHOCTH M KHHETHKA MpoIlecca
IPOXOYeHUs

D HeKTUBHOCTH IPOXOUYCHHUS — 00IIast U 1O
OTZENBHBIM KJIaccaM KpymHOCTH. Jlerkue, TpyIHbIe U
3aTPyIHAIOLIKE 3epHA. BeposITHOCTD MPOXOXKACHHSA
3epeH Yepe3 OTBEPCTHUS CHUTA.

BiusiHEE Ha IPOLIECC IPOXOYCHHUS PA3ITHYHBIX
(hakTOpOB: BIAXKHOCTH MaTepuana, GOpMbI 1
pa3mepa ero yacTuil, GOpMBbI OTBEPCTHI U HAKJIOHA
MIPOCENBAIOIIEH TOBEPXHOCTH, CKOPOCTH JIBHKEHHS
TPOXOTUMOTO MaTepHalla, aMILUTUTY/IbI U YaCTOTEI
KoJIeOaHMH KOpoOa HHEPIIMOHHBIX TPOXOTOB.
[TocenoBaTenbHOCTD BBIICICHNUS KJIaCCOB
KPYITHOCTH: OT KPYITHOTO K MEJIKOMY, OT MEJIKOTO K
KPYyITHOMY, KOMOMHHPOBaHHAs.

Kunetnka nporecca rpoX04eHusl, ypaBHEHHs
KHHETUKH TPOXOYEHHUS. 3aBUCUMOCTh
3(hGEKTHBHOCTH IPOXOYCHUS OT
HPOJOJDKUTENEHOCTH pacceBa, Harpy3Ky Ha IPOXOT U
TPaHyJIOMETPHYECKOT0 COCTaBa IPOXOTUMOTO
MmartepHaia. V3BiieueHrue MeKoro kiacca B
HOJPELIETHBIH MPOIYKT. «3aMeIbUCHHOCTD
HaJIPEIIETHOTO MPOYKTA.

/nexnus/

TK-6, 3-1
TK-4, 3-1
TK-8, 3-1

1.4

OcHoBBI IpoLecca APOOIeHHUs], 3AKOHbI
Jpo0JieHust

OCHOBHbIE IOHATHS ¥ Ha3HAUYCHUE TPOIIECCOB
npobnenust. CoOBpeMEHHBIE TPEACTABICHUS O
MpOoIECCE PA3PYIIEHUS] YIPYTO-XPYTKUX U XPYTKUX
TBEP/BIX TEJ MO/ MEXaHUIECKUM BO3/ICHCTBHEM.
Bunpr mexannueckoro Bozaeictus. dusnko-
MeXaHNYECKHE CBOMCTBA TOPHBIX IIOPOA: IPOYHOCTD,
TBEP/IOCTb, BI3KOCTH, INIACTHIHOCTD, YIIPYTOCTD,
abpa3sUBHOCTH UX 3HAYMMOCThH B IIPOIIECCax
paspyenus. [1Ikana kpernocT TOPHBIX HOPOJ 11O
M.M. IIpoToapsaxkoHoBy. CTpyKTypa FOpHBIX IIOPOJI,
HOPHUCTOCTD, A€(EKThI, TPELIIHHOBATOCTb.
O0pa3oBaHHe U PACIPOCTPAHEHUE B HAIPSHKEHHOM
YIIPYTO-XPYyTIKOM TeJle Pa3phIBAIOIIECH TPEIINHBI
«KPUTHYECKOW JUTMHBI, KaK KpUTepHit
BO3HHKAEMOT'0 HAIIPSDKEHUSI aTOMHO-MOJIEKYJIIPHBIX
CBsI3el B ycThe TpeuHEL. Pu3ndeckas CynHOCTh
HaIpsDKEHUS U TIPEEIbHO BO3MOXKHAS €T
BCJIMYHHA.

3akoHbI podIieHust ropHbIX mopox (Purtunrepa,
Kupnnuea—Kuka, Pebunnepa, bonna), nx
CYIIHOCTB, JOCTOMHCTBA M HEJOCTAaTKHU, 00JIaCTh
TIPUMEHEHNs. 3aBUCHMOCTh YASIBHOTO pacxoa
SHEPTHH pa3pyHICHHs KyCKa WK YaCTHIIBI TBEPOTO
Tela OT UX KPYIHOCTH, 00IIiee BEIpaXKeHUe JUTs
9HEpro3aTpaT Ha COKpalleHue KpyrmHoctu. MHnekc
paboTsl ApobIeHNUS 10 BoHIY, BO3MOKHOCTD €r0
MIPAaKTHIECKOT0 HCHOJIb30BaHMs. 1130npaTensHOCTh

TIK-8, 3-1




IpoOieHust, pu3HyecKas OCHOBA Mpoliecca,
KPUTEPHH M TTOKA3aTENH, XapaKTepU3yIoLne
n30uparensHOCTh. POk 1e(heKTOB U TPELIUH TIpU
pa3JeneHIN CPOCTKOB PA3IMIHBIX MUHEPAJIOB U NX
CBSI3b C ITOKA3aTeJsIMH H30MPaTEeTbHOCTH.
/nexuust/

1.5

Crnoco0bl ¥ cTaquM APOOIeHUsI, TEXHOJIOT s
npodJieHust

I'panynomerpuueckuil cocTaB mocTynaroei Ha
IPOOMIIEHO-COPTHPOBOUHYIO (pabpUKy TOPHOU
macchl. CriocoOsl 1pobnenus. poOiieHne KpymHoe,
cpenHee u Menkoe. CreneHs Ipo0iieHus, ee
omnpenenenne. CxeMsl ApoOIeHNs, CTaANaIbHOCTD
npobnenust. OTKPBITHIA U 3aMKHYTBIN LIUKIIbI
npobnenus. Pabora npoOHIok Menkoro ApodieHus B
3aMKHYTOM LIUKJIE C TPOXOTOM.

TexHonoruueckas 3pHeKTHBHOCTH JPOOICHUSL.
DHepreTuyecKue MoKasaTenu ApooIIeHHS.
upkyaupyolas Harpyska B IUKJIaX JPOOIICHUSL.

TexHoNOTNUECKNE 0COOCHHOCTH APOOICHHS IPH
nepepaboTKe Pa3InIHOr0 MUHEPAILHOTO CHIPBS: PYA
METaJUTMYECKNX ¥ HEMETAJUTMUECKUX TTOJIE3HBIX
HCKOIIAaeMBbIX, YIJIA. DKCILTyaTalus JpOoOHIbHBIX
OT/IeTIeHHUit, TpeOOBaHHS KapT TEXHOJIOTHYECKOTO
pexnMa K KOHEYHOMY TIPOJYKTY APOOIICHHS.
OnTrManpHast KpymHOCTh APOOIICHOTO IPOAYKTa,
MIOCTYTIAIOIIETO B MOCIIEIYIOIIIE ONePAIIH
H3MENbUCHHS.

/nexumst/

K-8, 3-1

1.6

OcHOBBI IpoLIECCa H3METbYEHHS

OCOo0EHHOCTH Pa3pyIICHUS MUHEPAIBEHBIX YACTHUIL U
3epeH B Mpolieccax uamenbueHus. KpynHocts
HUCXOOHOI'O U KOHCYHOI'O HpO}lyKTOB. HOHS[THC
«MacitabHoro (pakTopay U ero BIUsSHUE Ha
9HEProeMKOCTh MPOIECcCa U3MENbUCHNUS B
3aBUCHMOCTH OT TOHHHBI TIOMOJIa. PackpbiTie
PYAHBIX U HEPYIHBIX MUHEPAIIOB B IIPOIECcce
HM3MENBYCHUS, ONIPE/ICIICHUE MapaMeTPOB
PaCKPBITHSI, CEJICKTUBHOCTD U3MENbUCHHS, CITIOCOOBI
ee MOoBbIIIeHUs. B3anMOCBA3b MPOIIECCOB
M3MeNbYCHHs U 000TalleHUs IPH IiepepaboTKe Py ¢
Pa3IMYHON KPYITHOCTHIO BKPAINICHHOCTH
MHHEPAJIOB.

M3Menp4aeMoCTh MOJIE3HBIX HCKOIIAEMBIX, METOIBI
ee OIpeIeNICHHUsI

/nexuus/

TK-8, 3-1

1.7

Kuneruka usmejanuyenus

Kunerrnka u3MenbueHusI, ypaBHEHHS] KHHSTHKH
HU3MENbYCHHsI, 3HAUYCHUE TAPaMETPOB YPABHEHUSI, UX
ompeneneHue. TexXHOIOTUIECKIE 3aBUCHMOCTH,
BBITEKAIOIINE U3 YPABHCHUS KHHETUKU U3METbUCHHS
/nexums/

TK-8, 3-1

1.8

TexHo0rus U3MeJabYeHHA

OTKpBITBIA UM 3aMKHYTBIM IMKJIBI W3MEJIbUYCHHUS.
IIpouecc o0pa3zoBaHus " YCTaHOBJICHUS
IUPKYJTUPYIONICH HArpy3kd B 3aMKHYTOM IHKIIC
HU3MCIIbUCHU, B3aUMOCBS3b C
MPOM3BOAUTENBHOCTBIO MenbHULEL  OmnpeneneHue
LUPKYIUPYIOIIEH Harpy3Ku. IIponycknas
CIIOCOOHOCTH MEJIBHMIIBL.

TexHOIOrH4YeCKHe CXeMbI H3MEJIbUEHUS,
CTaJNaTbHOCTh U3MENIBUYCHHSI, YUCIIO CTAAUI U UX
CB#3b C mporieccaMu oboraieHus. OcOOCHHOCTH
HpI/IMeHeHI/Iﬂ CTep)KHeBle, ].IJapOBl)IX u pleHO—
rajeuyHbIX MEJIbHHUII B TEXHOJOTHYSCKHUX CXeMax
CTaguaJIbHOro n3MenbueHus. CodetaHue pygHo-
TaJIeqHOTO U3MENBUYCHHUS C IEPBUYHBIM PYIHBIM
camom3menpuenneM. KitaccudukaTopsr u
THIIPOIMKIIOHBI B CXeMaX M3MEIbUCHHSI.
OcoOESHHOCTH y3JI0B CONPSDKEHHSI «METbHHIIA —

K-8, 3-1




KiIaccuduxarop». Bnusane 3¢ pexTuBHOCTH
KJIacCU(UKAIMU Ha TPOU3BOAUTENBHOCTD
MesbHULBL [Tynbia, ToKazaTeny ee cocTapa u
CBOICTB.

TIpon3BOaUTENBHOCTD METBHHUIL ITO UCXOTHOMY
MHUTaHUIO U PaCUYeTHOMY KJlaccy, (haKTopHl,
BIIMSIIOLIME HA TPOU3BOUTENBHOCTE. OnpeieNieHue
HPOM3BOJUTENBLHOCTU MEJIbHULL. PacyeT MebHHUIL 10
YIeTBbHON MPON3BOAUTEIBHOCTH.

ABTOMAaTH3aLM IUKIIOB U3MEIbYEHHUS, 0COOCHHOCTH
PperyJMpOBaHUs STHX LUKIIOB.
TexHUKO-9KOHOMHYECKHE II0Ka3aTeIH N3METbYCHHS.
CTOMMOCTD U3MENBYEHHMS 110 OT/ACIIBHBIM CTaThsIM
pacxoza.

/nexuust/

1.9

OCHOBHBIC TEXHOJIOTHYCCKUE ITOKA3aTEIN
000TalIeH s TOJE3HBIX HCKOIIAEMbIX
/mpakTHKa/

IK-4,¥Y-1

1.10

XapakTepHCTHKa KPYITHOCTH CHIITy4Yero MaTepuana.
Pacuer nokazareneit ypaBuenust Pozena — Pammnepa
/mpakTuka/

TK-4, V-1

TexHomornueckue cXeMbl pyJ10MOIrOTOBKH.
/mpakTHKa/

MK-4, V-1
TK-8, H-1

1.12

Pacuer nponsBoanTenbHOCTH OapabaHHBIX METBHUIL
/mpakTHKa/

TK-8, V-1

1.13

Bri6op u pacuer 6apabaHHBIX MENBHUIL
/mpakTuka/

IK-8, V-1

1.14

Pacuer TEXHOJIOTHYECKOU CXEMBI, BRIOOD
000pyIOBaHHUS JIJISL PYAOTIOATOTOBKU
/mpaxkTuka/

TK-8, V-1

1.15

IToaroroBka mpoo Asist MPOIECCOB APOOICHUSA U
TPOXOYCHHUS
/na6opaTopHasi pa6ora/

TK-6, V-1, H-1

1.16

Wzydenne nporecca qpodaeHust
/nadopaTopHasi padora/

TK-6, V-1, H-1

1.17

W3y4enne nponecca rpoXo4eHust
/nadopaTopHasi padora/

IK-6, V-1, H-1

1.18

CuToBOM aHANN3 3€pPEeH MUHEPAIIOB
/nabdopaTopHasi padora/

IK-6, ¥-1

1.19

KontponpHas pabota Nel (Tekymiuii KOHTPOJIb)
/mpakTHKa/

TIK-6, V-1, H-1

Paznesn 2. 'paBuTaninOHHbIE METOABI
000raleHust

52

2.1

Beenenne. OcHOBHbIEC IOHATHSA O
TPAaBUTALUOHHBIX MeTOAAX 000raleHust
XapakTepUCTUKa IPaBUTALUOHHBIX METOJIOB
o0oraleHus 1 nx Kiaccuukarys. XapaKTepucTUKa
CBOMCTB MUHEPAJIOB U CPEA, UCIIOJIB3YEMBIX ITPHU
TpaBUTALMOHHOM oOoraieHuu. Pa3aenurensHbie
npusHaku. Peosnornyeckue cBoiicTBa
Pa3AeIUTENbHBIX CPE] U METOIBI X OMPEICICHUS.
OpakuoHHbIN aHaK3. Pacder GppakmoHHOTO
COCTaBa NPOAYKTOB OOOTAICHUSL.

/nexuust/

TK-6, 3-2
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TeopeTnueckne 0CHOBBI TPABHTAIMOHHBIX
METO/10B.

CBobomHOE ageHue Tel. JBikeHne TBepAoTo Teaa
B cpefie. Buipl conpoTuBieHnit cpensl.
TypOyneHTHBII 1 TaMUHAPHBIH PEXXUM JABIKCHUSL.
VYpaBHEHHs1 AMHAMHYIECKOT0 paBHOBecHs. OCHOBHBIE
3aKOHBI IBIKeHUs yacTull. Obmiee BEIpaxeHHe
KOHEUHOH CKOPOCTH MazeHus chepruueckoro Terna.
Mertoab! onpeneneHns KOHEUHOW CKOPOCTH 11O
napametpy Jlsmenko. OTKIOHEHNE B CKOPOCTH
JBIDKEHUS IJISI MUHEPAIBHBIX YaCTHI] HEPaBHIbHOI
(hopmel. Kospdpunment chepuaHOCTH MIUHEPATBHBIX
YaCTHII.

PaBHomamaeMocTb TeN B cpese U KodpdUuneHT
paBHONATAeMOCTH. I1yTh, MPOHIEHHBIN TEJIOM, JI0

[1K-8, 3-2




JOCTIDKEHUS] KOHEYHOU cKopocTH. CKOpPOCTh 1
HaIpaBJICHHE JBIKEHHS B BOCXOJAMIEH
HUCXOJAIIEH cpenax.

CrecHeHHOE IBIKEHNE MUHEPAIbHBIX YACTHII.
CoIpoTHBIIEHNE CPe/Ibl IIPH CTECHEHHOM JIBHKECHHHU.
CKOpOCTh CTECHEHHOTO JIBIDKEHUsL. B3BemmBanue
MHUHEPAJIbHBIX YacTHUIl B BOCXOAAIIEH cTpye.
Crpykrypa B3BerieHHoro cios. Koapduiment
paspbixienns. OTHOCHTENbHAS TIIOTHOCTH B3BECH.
ITonsiTHE O KPUTHUECKOI CKOPOCTH.
PaBHOMamaeMOCTb B yCIIOBHSIX CTECHEHHOTO
JIBIDKEHHS 9aCTHIL

/nexumst/

23

TI'uapaBianyeckas Kiaccupuranus
XapakTepucTHKa Mpoliecca U 00J1aCTH TPUMEHEHHS
rUApaBInYecKoil kiaccudpuxammu. Cnocoos!
THIIPaBINYECKON KiIaccudukanun. Pasnenenue
MHHEPaNIbHBIX YAaCTHII II0 CKOPOCTH MajeHus. Pomb
KPYIHOCTH U IJIOTHOCTH 3epeH. DPPEKTUBHOCTH
knaccuukanuy. CeanMeHTAIMOHHBIA aHaAIN3.
Knaccuguxarys B MeXaHUIECKHX
kiaccugukatopax. [IpuHImI NecTBUL.
Ha3HaueHue U THITBI MEXaHHYECKHX
KJIacCU(HUKATOPOB — KOHYCHBIX, KOPBITHBIX U
KaMmepHbIX. [ napaBnndeckas kiaccudukanys B
YCIOBHSAX CBOOOHOTO M CTECHEHHOTO ABM)KEHUSI.
KoncTpykimu rusipaBIndeckux KIacCU(PpUKAaTOPOB.
IIpumeps! TprIMEHEHNS THAPABIMIECKOIH
KJIacCU(UKAINH U TEXHUKO-IKOHOMHIECKHE
TOKa3aTely.

Knaccudukanus B mosue 1eUCTBHS IICHTPOOSIKHON
cuiIbl. [ MIPOLIMKIIOHBI KaK KilacCH(UIMpyoLne
anmapartsl. [Ipunnune! geficteusa. O6aacts
npuMeHeHus. Teopust IBUKEHUHN )KUIKOCTU U
YacTHIl B THAPOLUUKIOHE. DPPEeKTUBHOCTD
KIIaccU(UKANK B THAPOIMKIOHaX. OCHOBHBIE
(haxTopBI, BIUSIOMYE Ha PaboTy THAPOLUKIOHOB.
TeXHUKO-9KOHOMHYECKOE COIIOCTABJICHNE PAOOTHI
THIPOIHKIIOHA C APYTUMH KJIaCCH()UKATOPAMH.
CxeMbl Ki1accu(UKAIMY ¢ IPIMEHEHUEM
THAPOIUKIOHOB. CXEMBI YCTaHOBKH
THIIPOIMKIOHOB. TeXHOIOTHUECKHI pacyeT U BEIOOD
THAPOLUKIOHOB.

/nexuust/

K-8, 3-2
TIK-6, 3-2
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O0oraienne B TAKEIbIX cpeAax

Cpenbl 1151 pa3/iesIeHUs 3epeH 10 IUNIOTHOCTH.
Peonoruueckue cBoiicTBa — MIOTHOCTH, BA3KOCTD,
HanpspKeHUE CABUIa M yCTOMYHMBOCTb CYCIIEH3HUMH.
3aKOHOMEPHOCTH JBIKECHHS MHHEPAIbHBIX YaCTHI] B
cycrensusix. KoHcTpykims u 061acTi NpUMEHEHUS
Pa3IHYIHBIX CENapaTopoB.

TToaroToBka ChIpbs 7151 00OTAIIEHNUS B TSXKEIBIX
cycrensusix. [IpuHnunmansHas cxemMa o0OTaIeHUs
B TSDKEJNBIX cycrieH3usix. [Ipurorosnenue u
perenepanus cycreH3ui. TeXHUKO-9KOHOMUYECKUE
MOKa3aTeNy mpolecca.

VHreHcndukaius mnpouecca pasaeineHus B
TSDKEIBIX cpefax. TspkenocperHoe oborammeHne B
LEHTPOOEKHBIX aNMaparax, CIOIb30BaHNE
TSDKEITBIX JKUJIKOCTEH.

/nexuust/

TK-8, 3-2
TK-6, 3-2

2.5

Orcaaka

XapakTepuCcTHKa Ipoliecca 000raleHNs 3¢PHUCTBIX
MaTepHajIoB B BEPTUKAJIBHON CTpye 1 001acTh ero
npuMeHeHust. Ou3nuecKkre OCHOBBI OTCA/IKU U
JJIEMEHTHI THAPOJMHAMUYECKHX 3aKOHOMEPHOCTEH.
Ortcanka B CTpye MepEeMEHHOTO HATIPABJICHHS 1 B
BOCXOJISILICH CTpye.

CBolicTBa MUHEPAIBHO# MOCTENH U B3BELUIEHHOTO
CI10s1 MUHEpaIbHbIX YacTril. COBpeMeHHbIe

TK-8, 3-2
TK-6, 3-2




MPEACTaBICHHUS O MEXaHU3ME NEHCTBHS
MUHEPATBHOM MOCTENH MPU PACCIOSHUH YaCTHII.
Iuxoer oTcanku. J[miHa X0Ma ¥ 9acTOTa KadaHM
nopiHs. JTnadparmer npu otcajgke. Teopernueckas
cXeMa JBM)KEHUS YacCTHIL B IPOLIECCE OTCAIKH.
PexuMbI pabOThI 0TCATOYHBIX MAIIIUH, TUTIBI
KOHCTPYKIHMI 1 00J1aCTH UX IPUMEHEHHSI.
ITonroroBka matepuana k orcagke. OTcaaxa
KJIaCCU(PHUIUPOBAHHOTO M HEKIACCH(PUIIMPOBAHHOTO
MaTepHaia, 0TcaJKa TOHKOTO MaTepuiia. THIHYHbIe
CXEMBI IIPIMEHEHUS OTCAIKH U TEXHUKO-
SKOHOMHYECKHUE MMoKa3arenu. PacueT u BeIOOp
OTCAJOYHBIX MAIIIKH.

/nexums/

2.6

O0oraienne B NOTOKaX TeKYLIHX 10 HAKJIOHHOM
TOBEPXHOCTH

JIBIKEHME IIOTOKOB BOJIBI 110 HAKJIOHHOM
MOBepXHOCTH. OCOOCHHOCTH JIBIKCHHS
MHHEPAIBHBIX YaCTHUI B HAKJIIOHHOH CTPYE BOJBL
TypOyneHTHOCTD TOTOKOB ¥ BOSHHKHOBEHUE
B3BEILMBAIOIIEH BEPTUKAJIBHO COCTABILFOLICH
ckopoctH. [TobeMHast cujia OTOKOB.
3aKOHOMEPHOCTH JBHKEHHS JaCTHUI] B TIOTOKE.
Knaccugukanus annapatoB u o6acTe ux
TIPUMEHEHUSL.

XapakTepHCTHKa IPOIECCOB 00OTAIICHUS Ha
KOHIICHTPAlMOHHBIX CTOJNaxX. TeopeTndeckue
OCHOBBI pacciIOeHNs B3Becel Ha cTonax. Poib
Hapudennii. GakTopsl, BIUSIONHE HA paboTy
CTOJIOB M PETYJIMPOBAHUE IPOLIECCA Pa3/ICICHHUL.
Turel cTonoB. BeIOOp 1 pacyeT KOHIIEHTPAILIMOHHBIX
CTOJIOB. TeXHUKO-3KOHOMHYECKHUE JaHHBIE
oOorameHus Ha CToJIaX B CPABHEOHUH C IPYTUMH
anmaparamu. OcoOeHHOCTH PabOTHI IIITAMOBBIX
CTOJIOB.

TeopeTnueckue OCHOBBI IIpOIecca KOHIIEHTPALUH Ha
HIII03aX. Y CTPONCTBO 1UTI030B. Poib MuHepanbHoi
HOCTENH B IIUTF030BOM Iporiecce. DakTopsl,
BIIMSIIOLIME HAa paboTy 1uti030B. TpeboBanus K
MOATOTOBKE MaTepuana JJisi o0orameHus Ha
nnmo3ax. [IpakTrka MpUMeHEeHHs IILTI030B.
TexXHUKO-9KOHOMHYECKHE ITOKa3aTelH.
Oco0eHHOCTH IPUMEHEHHUS ¥ KOHCTPYKITHH IILTI030B
JUIst 00OTaIleHNS 1IIAMOB.

Teopwus nporieccoB 000TaIICHUS] HA BHHTOBBIX
cernaparopax ¥ BUHTOBBIX HuTI03aX. OcoOeHHOCTH
JBIDKEHHS TIOTOKA M PACCIOCHHS MUHEPATBbHBIX
B3Beceil Ha BUHTOBBIX cenaparopax. [IpuHuun
paboTHI, TUITEI BHHTOBBIX CEMapaToOpOB U IIII030B.
TToaroroBka ncxomHoro marepuaina. @axkropsl,
BIIMSIIONIHE HA Pa0OTy BUHTOBBIX CENIapaTOPOB.
TIpon3BOAUTENBHOCTD aNapaToB, CXeMBI
NpUMEHEHHs] BUHTOBBIX LITFO30B U CEMapaTopoB.
TeXHUKO-9KOHOMHYECKHE JAHHBIE 110 00OTAICHUIO
PYA ¥ IECKOB Ha BUHTOBBIX CEMapaTopax U IPyrux
anmaparax.

OCo0EHHOCTH PAacCIIOCHUS 36PHUCTHIX MaTEPHAIIOB B
CTpy#HbIX annapaTax. [IpuHImn neicTBus, TUIBI U
YCTPOHCTBO CTPYHHBIX KOHIIEHTPATOPOB.
Toaroroka Matepunana st oboramenus. GakTopsl,
BIIMSIIOLIME HA paboTy KOHIEHTpaTopoB. Obmactu
HNPUMEHEHHS U MPaKTHKa paboTsl. TexHuko-
SKOHOMHYECKHE TTOKa3aTeIn

[nexiusn/

TK-8, 3-2
TK-6, 3-2

2.7

CrnenunajbHble BUAbI TPABUTALMOHHOTO
oboramienus

[entpobexHbie, BAOPAIIIOHHBIC, KPYTOHAKIIOHHBIE
Y IIIHEKOBBIC CemapaTopbl. TeopeTHuueckue
0COOEHHOCTH MPOLIECCOB Pa3JeNeHNs B HUX.
Koucrpyxkiuu. Ycnosust padotsl. [Tokaszarenu.

TIK-8, 3-2
TK-6, 3-2




Ilonroroska matepuana. O0macTu NPUMEHEHHUSI.
Oco0eHHOCTH TPaBUTAIMOHHOTO pa3ieieHus B
BO3yIIHOM cpene. [Ipuniun neficTBus, ycTpoiicTBO
TTHEBMAaTHYECKUX OTCAJOYHBIX MAIINH U
cemaparopoB. PaKTOpHI, BIUSIOIINE HA UX PAOOTY.
IMoaroroska matepuana. O6nacTh NPUMEHEHHS
MTHEBMATHUYECKOW KOHIIEHTpaluu. TexHUKO-
SKOHOMHYECKHE TTOKa3aTeIH. A3pOCyCIIEH3NOHHOE
oborarmeHue.

XapakTepHCTHKa IPoIiecca JIe3NHTEr PN H
TIPOMBIBKH, 00nacTy mpuMeHeHus. dn3naeckne
CBOIfCTBa IJIMH U JPYTHX MAaTEPHAIIOB,
MOCTYTAIONIMX Ha MPOMBIBKY. Kitaccndukarms
HPOMBIBOYHBIX MAIIUH, TUITBI ¥ KOHCTPYKLIHH.
YcTaHoBKa U OKCIUTyaTalus IpOMBIBOYHBIX MAIlIUH.
CxeMbl MPOMBIBKH. TeXHHKO-9KOHOMUYECKHE
nokaszarenyu. Hanmpapnenus no nHTeHCHpUKanum
TIPOLIECCOB AE3UHTETPALIH

/exuus/

2.8

TexHoJIOrHYecKHe CXeMbl U OPraHu3alust
MPOU3BOJACTBA HAa IPABUTALUOHHBIX
oboraruTeabHbIX (pabpukax

OO1ue NIpHHIMIIBI TOCTPOeHNs cxeM. [loaroroBka
TIOJIEC3HBIX UCKOITACMbIX OIS 060raLueHm[
IpaBUTallMIOHHBIMH METOJAMH. Y CIIOBUS
HPUMEHEHHS PA3INYHBIX TPABUTALIMOHHBIX
MIPOLIECCOB U TEXHOJIOTHYECKUX CXEM B 3aBUCHMOCTH
OT TEKCTYPHBIX U CTPYKTYPHBIX 0COOCHHOCTEN
pyasl. KomOuHIpOBaHHBIE CXEMBI C IPHMEHEHHEM
TpaBHTALIOHHOTO oboramenus. TexHonorus u
anmaparypa Juis Tiy00KOro rpaBUTallMOHHOTO
060FallleHl/Iﬂ TOHKOU3MEJIBYCHHBIX Py, NIaMOB U
XBOCTOB.

TunoBele cXeMbl IPABUTALHIOHHOT0 000TallleHUS
pyn, yriei 1 IeckoB. DJIEeMEHThI OpraHU3aluy
MPOU3BOJICTBA M TEXHUKH OE30MacHOCTH B
TPaBUTALOHHBIX [JeXaX 000raTHTEIbHBIX (habpuK.
Hcnonb3oBanne 000POTHEIX BOJ IIPU
IpaBUTALIOHHOM oborarieHny. [lepcrneKkTHBEI
Ppa3sBUTHA I'PaBUTAlIUOHHOT'O 060F3.U_[eHI/I$[ u
BOIPOCHI OXPaHbl OKPYKaIOIICH Cpe/ibl.

/nexums/

TK-8, 3-2
TK-6, 3-2
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Pacuer mIOTHOCTH M COCTaBa CPOCTKOB
MUHEPaITBHBIX YaCTHII IT0 MX IUIOTHOCTH. PacueT
MapamMeTpoB Pas3/ICUTEIBHOM CyCIICH3HU.
/mpakTuka/

IK-8, ¥-2

2.10

Pacuer KoHEUHOU CKOPOCTH CBOOOHOTO MaJICHUS
YaCTHII B BHJIC IIIapa U €€ THaMEeTPa 10 U3BECTHOM
KOHEYHOM CKOPOCTH CBOOOAHOTO MaCHUS
/mpakTHKa/

TK-6, V-2

2.11

Pacuet koHeUHO! CKOPOCTH CTECHEHHOTO MAICHUS
€IMHIYHBIX YaCTHUI] B BUJE Iapa B OTPAaHUYCHHOM
MpocTpaHcTBe. PacyeT KOHEYHOH CKOPOCTH
CTECHEHHOT0 MaJIeHUs YacTUL] OJHOPOIHOMN
KPYITHOCTH TP UX PA3IHMYHON 00BeMHON
KOHLICHTpALIUU

/mpakTHKa/

TK-6, V-2

2.12

Pacuer ko3 durmenta paBHonaaeMOCTH
Pa3IMYHBIMU cIIOcO0aMu
/mpakTuKa/

TK-6, V-2

2.13

TexHomornueckuii pacyer ruIpouKiIoHoB. Pacuer
3(hGEKTHBHOCTH KIaCCU(PHUKAIUN B MEXaHUIECKUX
KJIacCU(HUKATOPAX U THAPOIIUKIOHAX

/mpaxkTuka/

TK-8, V-2

2.14

H3yuenne nmpouecca odoramieHus Ha
KOHIICHTPALIOHHOM CTOJIe
/na6opaTopHasi padora/

TK-6, H-2
TK-8, H-2

2.15

M3y4enne nporieccoB 00orameHus Ha 0TCa{0YHON
MmamuHe OT-52

TIK-6, H-2
TIK-8, H-2




/nadopaTopHasi padora/

2.16

W3ydeHne mporieccoB oboralieHns Ha cernapaTopax
/nadopaTopHasi padora/

I1K-6, H-2
I1K-8, H-2

2.17

M3ydeHne KOHCTPYKITUH THIPOIUKIOHA
/maGopaTopHas padora/

TIK-6, H-2
TK-8, H-2

2.18

Konrponbhas pabora Ne2 (Tekynuii KOHTPOIIb)
/mpakTHKa/

TIK-6, V-2
TIK-8, V-2

Paznen 3. MarHuTHBIE M 2JIEKTPHYeCKHe MeTOAbI
o0oraneHust

36

3.1

Baenenue. Puznyeckue 0CHOBbI MATHUTHOM M
3JIeKTPUYECKOIi cemapanuu.

Llens u conepkanue pazzaena. TepMUHOIOTHSL.
O0nacTh IPUMEHEHHUS ITPOIIECCOB, OTHOCSIIIXCS K
MarHUTHBIM, DJIEKTPUYECKUM U CHEIIMATIbHBIM
METOJIaM 00OTallCHHUS.

Kpatkas ucropus. Ponb poccuiickux u coBeTCKUX
Y4€HBIX B Pa3BUTHH 3TUX METOJOB. 3HAUCHHE IS
peIleHUs TPAKTUIECKUX 3a/1a4.

IIpuHIHITE pa3iene st MUHEPAIIOB IT0 MATHUTHBIM
M DJIEKTPUUECKUM CBOWCTBAM, pa3ieIuTelIbHbIe
MPU3HAKU B MArHUTHBIX U DJIEKTPUUECKHUX MOJISIX.
IIpuHnMNUanbHOE YCTPONCTBO MATHUTHBIX U
3JICKTPUIECKHUX CEMapaTopoB. /JIeKIust/

I1K-4, 3-2

32

XapakTepucTHKAa MarHUTHBIX MOJIei H CHCTEM
Paznenenne MuHepambHBIX YaCTHIl B MATHUTHOM
nosie. Cyxoe 1 MOKpoe MarHUTHOE 00OTaIIeHne
Ob6oramenne crabOMarHUTHBIX Py
XapaKkTepUCTUKY MarHUTHBIX MOJieH /nekmus/

I1K-4, 3-2

33

MarHuTHbI€e CBOHCTBA Py H MUHEPAJIOB
MaruutHas BOCIIPUUMYHUBOCTb. MarsuTtHbIi
THCTEPE3UC W €ro  poilb INPU  MarHUTHOM
oborameHud. YCIIOBHS pa3lelieHHs MUHEPAJoB B
MarHuTHOM TIOJIe, TOYHOCTH (IyBCTBHUTEIHHOCTB)
pazneneHus, PaBHOIPUTSATHBAEMBIE 3epHa,
KOX(QQHUIIUCHT PaBHOMPUTITUBACMOCTH. MeTomuka
olpeeIeHUs MarHUTHOH BOCIIPHHMYHBOCTH,
HAaIpsHKEHHOCTH M CHJIBI MATHUTHOTO TOJISA.
XapaKTepI/ICTI/IKa IIOCTOSTHHBIX MAarduToOB 10
ocTaToyHOW HamarHudeHHoctu (B) u Benuuune
KoopuuTHBHOH cuibl (H). M3menenne »THx
BEJIMYHH 32 CYET BAPHHPOBAHUS COCTAaBa CILIABOB.
Mertonapl pacuera mokaszarenedl 00OTamIeHHs MO
pe3yabTaTaM MarHUTHOTO aHaIn3a Py/Ibl. /HeKuus/

I1K-4, 3-2
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IIpakTuka padoTsl Gpadpuk, nepcneKTUBA
Pa3BUTHS MATHUTHBIX METO/I0B 000TranieHNs
OnpeneneHre ONTUMATIBHOM MPOU3BOAUTEILHOCTH,
MPOBEPOYHBIC PACUCTHI IIara MOJFCOB, CKOPOCTH
OapabaHoB cenapatopoB. Tunosbie
TEXHOJIOTUYECKUE CXEMbI 00OTaIeHUs CHIIBHO- U
c1abOMarHUTHBIX Py YEPHBIX METAIOB, PEAKUX
METaJUIOB, KEPAMUYECKOTO CHIPhsI, aOpa3HuBHBIX
MaTepHaioB. Perenepanus cycrieH3uu ¢
(heppOMarHUTHBIMHE YTSHKEITUTEISIMH.

OCHOBHBIC HANPABJICHUS PA3BUTHS TCXHUKU U
TEXHOJIOTMH 000TaLEHUS B yBETMYEHUH [Ty OHUHBI
M3MENBYEHHS IPU CTaANaIbHOM yAAIeHHH
HEMAarHuTHOTO MPOJIYKTa U3 IIpoliecca. /JIeKiust/

TK-4, 3-2
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Du3nyecKHe 0CHOBBI JJIEKTPUYECKHX METO/IOB
oforaieHust

Teopernueckue ocHOBBI MeToza. Knaccuuxarus
MHHEPAJIOB TI0 MIEKTPHIECKIM CBOHCTBAM
(9MIEeKTPOIPOBOTHOCT).

VYcnoBus pactipesie/ieHusl MUHEpaoB My
UEKTPUYECKOM 00O0TaIleH!H, 00J1aCTh IPUMEHEHHS.
BinstHue pa3nnyuHbIX (aKTOPOB Ha 3JIEKTPUUECKHUE
CBOWCTBa MUHEpAJIOB (TeMIeparypa, Biara, CoJH,
[IUTAMBI, peareHTHl U T.7.). OCOOCHHOCTH AUHAMHKA
JIBH)KCHHS YaCTHUIL B JJICKTPHYECKOM I10JI€ OT
croco0a 3apsIKy YacTHIIL, IBJICHUE 0OPAaTUMOCTH.

I1K-4, 3-2




Krnaccuguxanus mporeccoB 3JIeKTpUIECKOro
oforarieHus 1o XapaKTepHCTUKE AEKTPHYECKOTO
TIOJIS ¥ TIO CTIOCO0Y MOJTy4YeHHs YaCTHI[AMH 3apsiaa
cenapanuy (KOpOHHBIH, KOMOMHHPOBAaHHBIH,
JMJIEKTPHIECKHH, TPUOOIIEKTPOCTATHUECKHUH,
TpUOOAATe3UOHHBIH). /JIeKIms/

3.6

®duznueckre OCHOBBI CeNapaluy B MarHUTHBIX
TTOJISIX.
/mpakTHKa/

I1K-4,Y-2

3.7

MarHuTHBIE CBOMCTBA PYA, MX KJIACCU(UKAINS 1
CBSI3b CO CTPOEHHEM H ITOTOTOBKOH K CeTapanui
/mpakTuka/

K-4, V-2
TK-8, V-2

3.8

CBoiicTBa 3JIEKTPOIIPOBOJHOCTHU PYA, UX
KJIacCU(HKALHS U CBS3b CO CTPOCHUEM U
MOJArOTOBKOM K cenapanuu

/mpakTHKa/

I1K-4,Y-2
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TIpakTrKa MATHUTHOTO U DJIEKTPUYECKOTO
oborareHus
/mpakTuKa/

TK-4, V-2
TK-8, V-3

3.10

TloaroToBka py/sl epe; MArHUTHBIM 00OTalllEHHEM
/maGopaTopHasi pagora/

I1IK-4, V-2, H-2

3.11

TlonroroBka pysl epes MEKTPUIECKUM
oboraieHnem
/nadoparopHasi padora/

I1IK-4, V-2, H-2

3.12

N3y4enue nporeccoB 000ramieH s Ha MarHUTHOM
cenaparope
/nadopaTopHasi padora/

TK-4, H-2

3.13

HM3y4eHue nporueccoB odoramieHus Ha
JNEKTPUIECKOM CerapaTope
/nadopaTopHasi padora/

TK-4, H-2

3.14

W3yuenue nporieccoB 00oraiieHus Ha
INEKTPOMArHUTHOM pa3zienuTene
/na6opaTopHasi pa6ora/

I1K-4, H-2

Paznen 4. CnenuajibHble 1 KOMOHHHPOBAHHbBIE
MeTo/1bl 000r aleHust
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4.1

Beenenne.

TIpenmer u coneprxanue pasaena. OCHOBHbIC
CBCICHHA O CIICHUAJIBHBIX 1 KOM6I/IHI/IpOBaHHl>IX
MeTozax oborameHus, 001acTh UX IPUMEHEHUS,
POJIb ¥ 3HaYCHHUE B IepepaboTKe MHHEPAIEHOTO
CBIpbsi/JIeKInsl/

[1K-4, 3-3
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Oo6oramenue Mo CMAYHBAHUIO
®dnororpasutaiys. TeopeTudeckrue OCHOBBI METOA.
O6mnacte npumenenus. O6opynosanue. [IpakTrka
UCTIONIB30BaHus mporiecca. CxeMbl 000TaIIeH s,
OCHOBHEBIE peareHThl, HCIIOIb3yEMBIE B IIpoIiecce
(oTorpaButanuu. TeXHUKO-9KOHOMUYECKHE
IOKa3aTeN! mporecca.

OooraieHre Ha TUIKUX TTOBEpXHOCTX. CyITHOCTh
Y TEOPETUYECKUE OCHOBHI MeTosia. O6nacTh
npumeneHus. O6opynoBanue. XapakTepUCTHKA
JIUMKHUX COCTABOB U TpeOoBaHuUs K HUM. TeXHUKO-
SKOHOMHUYECKHE TIOKA3aTeNH Ipoliecca. /JeKiust/

[1K-4, 3-3
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CopTHpoBka pya

Py4Has COpTUPOBKA [10 BHELITHUM IIPU3HAKAM.
CymHocts Merona. O61acTh MPUMEHEHHS.
ObopynoBaHue padOYUX MECT, TPOU3BOAUTEIFHOCTD
nporecca. TeXHUKO-3KOHOMHYECKUE TTOKA3aTeIN
Tporecca.

MexaHH3UpOBaHHAs! COPTUPOBKA.
Pagnomerpuueckoe oboramienue. Oomast
XapakTepucTuKa Meroaa. Mcnonb3oBanue MeTona
PazAMOMETPUYECKOT0 00OTAICHNS VIS
HpeIBapUTEIBHOTO Pa3eeHHUs TTOJIEe3HBIX
HCKOIIAEMBIX Ha OT/IeJIbHBIEC TEXHOJIOTHYECKHE TUITH,
JUISL TIPEABAPHUTEIEHOTO 000TalleHNs
KPYITHOKYCKOBOT'O MaTepHuasa, JUlsl MONTyYeHUs
KPYIHOKYCKOBBIX KOHIIEHTPATOB U IJIsl TOBOAKU
KOHIIeHTpaToB. OCHOBHBIE (haKTOPEI, BIHSIOINIIE HA

I1K-4, 3-3




MOKa3aTeNl PaAnOMETPUIECKOT0 000TaleHH .
Pagnomerprueckoe oboramieHne paJrHoaKTHBHBIX
pya. Pagnomerpnaeckoe oboramenue
HepaHO0aKTUBHBIX MTOJIE3HBIX McKomaeMbIx. O0mme
HPUHIUITEL U KJIacCU(HKAIIS METOJI0B, 00J1aCTh UX
npumMeHeHHs. ®oTo31eKTPOHHBIH, raMMa-
aJICOPOIIMOHHBIH, PEHTTCHOIIOMHHECIICHTHBIH,
(doromerpuueckuii ¥ apyrue Metoabl. Bompocst
TeXHHMKHU 0€30MacHOCTH 1 OXpaHbl Tpyaa. TeXHUKO-
SKOHOMMYECKHUE II0Ka3aTelIH Ipolecca/JeKuus/

44

Oooramenne MHHEPaJIOB M0 opme, pa3IMIHIO B
TPeHUH, TBEPAOCTH, YIPYTOCTH, TEPMHUYECKOE
oboramenue, 1eKpUNUTALMSA.

CyIIHOCTh KaXJI0T0 METO/Ia, MX 00Iias
XapaKTepUCTHKA, IPUMEHAEMas anmnapaTypa.
O06s1acTh IPUMEHEHHS KQXKJIOTO METO/1a M MPAKTHKA
HCIIONIb30BaHusA. TeXHUKO-3KOHOMUYECKUE
IMOKa3aTeI . /JIeKmust/

I1K-4, 3-3
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KomMOuHNpOBaHHBIE MeTOAbI 000 AIEHHS H
nepepadoTKH NMOJIe3HBIX HCKOMAEMBbIX

Xumudeckoe oboramieHue pya. TeopeTnueckue
OCHOBBI CEJICKTHBHOTO PacTBOPEHHS MHHEPAJIOB.
COBpeMeHHble TCOpHUHU PAaCTBOPHUMOCTH, MEXAHU3M
pPACTBOPEHUsI MHHEpaJOB, KHHETHKAa Ipolecca
PacTBOPEHHUS.

TepMoxrHAMHYECKHE u KUHETHYECKHE
MPEeNOChUIKH H30MPATEIbHOrO BBILICIAYUBAHUS U
Pa3oXKeHNs] MUHEPAJIOB.

Merogsl ®  cxeMbl ~ obOoramieHHs — pyn,
OCHOBAHHBIC Ha CEJIEKTHBHOM BBINIEIaYNBAHUM WU
pasnoxeHuu MuHepayoB. KHcIOTHOE M IIenouHOe
BbIILIEIaUMBaHNe.  BbllenaunBanne  KapOOHATOB,
CHIMKATOB, aJIOMOCWIIMKATOB.  BplenaunBaHue
tdocthatoB u yrmwmmsanus Qocdopa. TexHuko-
9KOHOMHYECKHE HOKa3aTenn XHMHYECKOTO
olorareHust.

TepMoxuMHYEeCKHEe  METOABl  M30HMPATEIBHOTO
pa3loKeHHs M OPEeBpalleHHs MHHEpajoB IpU
oboramenun pyn. OOGXur KapOOHATHBIX pYA C
HOCJIE/IYIOIMM YAAJICHHEM M3BECTKOBOH CYCIICH3HH.
Tepmoxummueckas 00pabOTKa KEIE3HBIX M JPYTHX
Py Iepe MeXaHHYEeCKUM 00O0TaIlleHUEM.

JloBogka m  mepepaboTka  KOHIICHTPAaTOB.
T'mppomerammyprudeckas, IHUpPOMeTaJUTyprudecKas,
HMUPOrHAPOMETAILTY prudecKasl. IMepepaboTka
KOJIJICKTUBHBIX q)J'lOTaL[I/IOHHle KOHLCHTPATOB.
ITepepaboTka  MEIHO-LIMHKOBBIX  KOHIIGHTPATOB.
Cynphunusupyommii 00KUT H  BBIIIETaYMBaHHE.
ABToknaBHbI mpouecc. BakyyMmHbIi  mporecc.

IlepepaboTka METHO-CBHUHI[OBO-IIMHKOBBIX
KOHIICHTPATOB:  CyIb(QUAM3UPYIOIMH  0oOXUT W
BBILIEIAYUBAHUE, aBTOKJIaBHBII mpoliecc,
XJIOpPHJJOBO3TOHKA, THJIPOMETAJLITY PruueCcKUi
npolecc. IlepepaboTka  CBHHIIOBO-LIMHKOBBIX
KOHIIEHTPATOB: aBTOKJIABHBII u
ruIpoMeTautyprudeckuii  mpouecc. I[lepepaboTka
LUHKOBBIX, MEJTHO-MONUOIEHOBBIX, PTyTHO-
CYPBMSIHBIX, KaJIbIITO-IIIEEINTOBEIX, OemHBIX

HUOOHMEBHIX, OEPHWUTHEBBIX, OCIHBIX OKHCICHHBIX
MOJTUOICHOBBIX KOHIICHTPATOB.

[Tepepabotka IIPOMEKYTOYHBIX MIPOIYKTOB
o0oraieHusi ¢ pPa3loKEHHEM OCHOBHOTO LEHHOTO
MHHepana. BelienaunBanue IEHHBIX MHHEPAJOB,
OCaXK/ICHHE XUMHUYIECKUX KOHIIEHTPATOB, SKCTPAKIIUS
U COpOUMSI IIEHHBIX JJIEMEHTOB W3 pAacTBOPOB U
myner.  [lepepaboTka  MONMMETAUIHYCCKAX |
MOJIHOICHOBBIX MPOMEKYTOYHBIX MPOAYKTOB.

Meramutypro-¢oTaloHHbIE CXEMBI
oborameHusl. T'uapomeTamrypro-hroTanuoHHOE
oboramienue. IlepepaboTka ypaHOBO-MEIHBIX U

I1K-4, 3-3




YPaHOBO-ITMPUTHBIX pyn. IMupomerastypro-
¢otamonHoe  oOoramenue.  OKHUCITUTENBHBIN
00K

Paznenenue MeTHO-MOJNOEHOBEIX u
MOJIHOIEHO-BUCMYTOBBIX KOHIICHTPATOB.
Paznenenne ¢ocdopura u kampuura. OtaeneHue
[IeeNuTa, — amarura, OapuTa  OT  KaJbLHTa.
Cynpbunusupyonmii  00)KUT, BOCCTAHOBHTEJIBHBIN
00KHUT, XJTOPUPYIOIIUH 00XKHT.

DKOHOMHKAa KOMOWHHPOBAaHHBIX METOJIOB
oforarieHus 1 nepepaboTKH MOJIEe3HBIX
nckonaeMbix. OXpaHa OKpyXKaloIeH cpe/bl.
/nexuus/

4.6

BakTepuaibHoe BhIeIaYNBAHNE IBETHBIX H
PeIKHX METAJLTIOB

Vcnone30BaHre MUKPOOPTaHU3MOB B
MPOMBIIUIEHHOCTH AJIs BBIIIETaYUBAHUS IBETHBIX U
PEIKHUX METAJUIOB U3 Py, AJISI BHIIEIaYHBaAHUS
MapraHIEeBbIX Py U IIITaMOB.

TeopeTnueckie OCHOBBI IPUMEHEHHS
MHKPOOPTaHN3MOB IIPH BHIIIEIaYNBAHAN METaJIOB.
OCHOBHBIE THITBI MUKPOOPT'aHH3MOB, IIPHMEHAEMBIX
NPH BBIIIEIAYUBAHUN MeTaI0B. DakTophl,
BJIIMAKOLIMEC HA )KU3HEACATCIBbHOCTD U AKTUBHOCTh
THOHOBBIX MUKPOOPIraHu3MoB. B3zaumoneiicteue
THOHOBBIX OaKTEPHH C MOBEPXHOCTHIO CYNb(UIHBIX
MHHEpAJIOB TIPH BhIIeNadnBaHn. Dusmdaeckue,
XHMHYECKHE ¥ OMOTIOTHUECKHE METOIBI
HMHTEHCU(UKAINY AESTEINEHOCTH OaKTepHH.
TexHoorust 6aKTepHATLHO-XUMUYECKOTO
BBIIIEJIAUYMBAHHS [IBETHBIX METAJUIOB M3 OTBAJIOB U
Kyu. [loaroToBka 1 ycTpoicTBO OTBAIOB H Ky4 IS
6aKTepHaIbHO-XUMHIECKOT'O BBIIIEIaUNBAHHS.
Crioco0bl OpoIIeHHs OTBAJIOB U Kyd. LlupKyssiuuns
pacTBOpOB. MeTO bl U3BICUECHUSI MEAU 3 PACTBOPOB
TI0CJIe BHINIENaYnBaHus. [IpakTHKa BhIIeTadNBaHUSL
Menu U3 0TBaJIOB M Kyd. Ky4Hoe BhIenaunBanue
30JI0Ta U ypaHa.

TexHoI0THUsI HOI3eMHOT0 GaKTepHaIbHO-
XMMHYECKOTO BBIIIETaYNBAHUS MEU U ypaHa.
TexHonmorus 4aHOBOTO NMporecca OaKTEPHATBHOTO
BhIenaunBadug. OO0LMe CBEAECHUS.
TexHOIOTHUECKHE CXEMBI OAKTEPUATBHOTO
BBIIIETAYNBAHUS MBIIIBSIKA U3 YIIOPHBIX
MBIIIBSIKCOIEPKAIINX KOHIEHTpaToB. [loaroroBka,
nepepabOTKa, pereHepanus GakTepHaIbHBIX
PacTBOpPOB U MX UCIIOJIb30BaHUE. TeXHOIOTUS
YaHOBOTO IpoIecca GaKTepPHaNIbHOTO
BBIIICTIAYMBAHUS KOJJICKTUBHBIX KOHIIEHTPATOB
LBETHBIX METAJIOB. CXeMBI IepepadoTKH
30JI0TOMBINIBSIKOBUCTBIX KOHIIEHTPATOB C
TIpUMEHEeHNeM O0aKTepHaIbHOTO BBIIETauYBAHAS 1
IMaHUPOBAHUSL.

IIpumeHeHye reTepoTpPOIHBIX MUKPOOPTaHH3MOB
JUIA BBILICJIaYUBAHUA U OCAXKIACHUSA 30J10TA.
Ob6oraieHne HU3KOCOPTHBIX OOKCUTOB C TOMOIIBIO
OakTepHi.

DKOHOMHKA ITporiecca GaKTepHaIbHOTO
BBIILETIAYMBAHNS/ eI/

I1K-4, 3-3,Y-3

4.7

OCHOBBI 000TaIIEHNS B CIICIAATBHBIX U
KOMOMHHPOBAHHBIX ITOJISIX.
/mpakTuka/

1IK-4, ¥-3, H-3

4.8

Knaccudukanus pyn s pynopazdopku,
HOATOTOBKA PYJ] K COPTHPOBKE
/mpaxkTukKa/

I1K-4, V-3, H-3

49

Bunbl B3aumMoaeicTBUs KyCKOB pa3aesieMbIX
KOMITOHEHTOB C paboueil TOBEPXHOCTHIO CerapaTropa
/mpakTuka/

I1K-4, V-3, H-3




4.10

Buns! oboramnienus Ha OCHOBE H30HPATENEHOTO
HN3MEHEHHUS Pa3MEPOB KyCKOB Pa3IeNsieMbIX
KOMITOHEHTOB

/mpakTuka/

I1K-4, V-3, H-3

4.11

Knaccugukanus MHHEPAIOB 0 PACTBOPUMOCTH,
BBl XUMUYECKOIO 00OTaleHus
/mpaxkTukKa/

I1K-4, V-3, H-3

4.12

BakTepuanbHOE 1 XUMHUUYECKOE BBIIIETaYNBAHIE
/mpaxkTuka/

I1K-4, V-3, H-3

4.13

Tepmuyeckoe oboramenne
/mpakTuka/

1IK-4, ¥-3, H-3

4.14

TuapomeTatyprudecKue mporeccst
/mpakTikKa/

TK-4, V-3, H-3

4.15

®drnororpaBuTanus
/mpakTHKa/

TK-4, V-3, H-3

Pa3nen 5. @aoTanHoOHHBIE METOABI 000TAlll€HHS
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5.1

Beenenne.

ConeprkaHue pasziena, ero 3aauy ¥ 3HaUCHHUe.
CyIIHOCTB, TI1aBHBIE 0COOEHHOCTH 1
KIaccupuKanus GIoTaIHOHHBIX MPOIIECCOB.
3HaveHue (pIOTaHOHHBIX METOAOB 00OTANICHUS B
pelIeHHN HapOTHO-X03sHCTBEHHBIX 33724 U
SKOHOMHYECKHX MPOOJIEM HCIIOJIb30BaHUS
MHHEPAJIbHBIX PECYPCOB, OBBIILICHUH
KOMIIJICKCHOCTH MCITOJIb30BAaHUS IMOJIC3HBIX
nuckonaeMbix. Ponb yuenbsix Poccuu B pazsutuun
TEOPUH, SKOJOTUUECKU YHCTOH TEXHOJIOTUH
TEXHHKH (GJIOTAHOHHOr0 o0oraiieHus. /JieKnus/

[1K-4, 3-4

5.2

TeopeTnueckne ocHOBBI ponecca GpJI0TAMH,
3JIeMEHTAPHBIH aKT uioTanuu
TepmMoauHaMuKa 3JIeMEHTAPHOT0 aKTA QJI0TALMH
Kpatkas xapakrepuctuka paszaena ¢as,
YYaCTBYIOIIUX B 3JIEMEHTAPHOM aKTe (IOTALIUH.
CBolicTBa TOBEPXHOCTH pa3/eia «BOJa—BO3LyX».
CBoliCTBa TIOBEPXHOCTH Pa3fiena «MHHEPAI—BOIA».
Kpaesoit yron cMaunBaHUsI IPH CONTPUKOCHOBEHUN
TBEPJIOH, KHUKOU 1 Ta3000pa3Hoii da3.
TepMoarHaMUUECKHUi aHATU3 BO3MOYKHOCTH
aneMeHTapHoro akta ¢iotanuu. [Tokasarens
¢dnoTupyemoctu. BnusHue my3bIpbKOB rasa,
BBIICIAIOIINXCS M3 PAaCTBOPA, HA ITOKA3aTeNb
(drotupyemoctu. [Tokazarens GpraoTupyeMocTH mpu
KOaJIECIIEHTHOM MeXaHU3Me 3JIEMEHTApPHOTO aKTa
¢oranmy. Brmsiaue rucrepesnca cMaunBaHuS Ha
3HAUCHHE KPAaeBOr'o yIiia U MoKa3aTellb
¢dnotupyemoctH. MI3MeHeHne SHEPTUH IPOCIIOs
BOJIBI M@Ky IIy3bIPEKOM U YaCTHLEH Ipr
9JIEMEHTApHOM aKTe (IoTanuy. /JieKumst/

T1K-4, 3-4
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@Du3nyecKue 0CHOBBI MVICHOYHOMH ¢uioTanuu
YcnoBue paBHOBECHS YaCTHIIHI HA INTOCKON
TIOBEPXHOCTH pa3/ielia «ra3—KUAKOCTb». DaKTopsL,
BJIMAIOLINE HA IPOLECC INICHOUHON
(baoTauuu/nexuus/

T1K-4, 3-4
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dDu3zuyecKue 0CHOBBI MEHHOMH (IoTalUK
@DakTOpBI, ONPEICTIAIOIINE BEPOSTHOCTD
MHUHEPAJIU3aLUH My3bIPKOB U MEHHOH (roTanuu
gacTull. BepoATHOCTh CTONKHOBEHUS YaCTHIIBI C
y3BIPEKOM. BeposSTHOCTB 3aKpeTUIeHHS YacTHIIHI Ha
my3bIpbKe. BeposTHOCTE coXpaHeHHs
3aKpEMHUBIINXCS Ha ITy3bIPbKE YacTUIl. BeposTHOCTH
yAepKaHUS YacTHIl B clioe eHbl. HeoOxomumbrit
pasmep my3bIpbKOB mpu ¢utotaruu. Kunetnka u
CKOpOCTh (hrroTaruu. KHHeTHUECKHE MOCITH
npouecca ¢uoranuu. [lepcriekTUBBI HCTIONIB30BaHUS
KAHETHYECKUX 3aKOHOMEPHOCTEH B CHCTEMax
ABTOMATHUYECKOTO yIpaBieHus GoTanueii ¢
npuMeHeHueM DBM. /nekuust/

TK-4, 3-4

55

dDu3uyecKue 0CHOBBI EHHOM cenapanuu
TIpuHIMIT IEHHOH cenapalii U 0COOCHHOCTH

TIK-4, 3-4




nporiecca. Hecymias cmocoGHOCTb IEHHOTO CII0S IIPU
MOTPYKEHUH B HETO YaCTHIIBI. XapaKTEPUCTHKA CHIL,
JEUCTBYIOMINX HA YACTHILY B IEHHOM CJIOE.
Tpe6GoBaHUsI K TEXHOIOTMIECKUM [TapaMeTpaM 1
peareHTaMm Mpu MIEHHOM Cenaparyy KPYTHbIX 1
MEJIKUX 3€peH. /JeKuus/

5.6

IoBbimenue 3¢ HeKTUBHOCTH (PJIOTALIMH 3ePeH
TPAHMYHONH KPYIMHOCTH

Bnusinue asporupoaHaMuyeckux yCiIoBUi Ha
(roTHpYeMOCTh 3epeH I'PAHMIHON KPYITHOCTH.

Y cnoBus NOBBIIEHUS KPYITHOCTH (DIIOTUPYEMBIX
3epeH U 3P PEKTUBHOCTH (PIIOTAIIMH TOHKUX YaCTHII.
/nexumst/

T1K-4, 3-4

5.7

dyoraunonHbie peareHTsl Haznauenune u o6mas
XapaKTepPHCTHKA (PJIOTAMOHHBIX peareHToB
Hasnauenue u kiaaccubukanys GpaoTauoHHBIX
peareHToB TPeOOBAHUS, IPEABIBISIEMBIE K HUM.
CocrostHue (hIOTAIMOHHBIX PEareHTOB B YKUIKON
(ha3e MyJIBIIEI B 3aBUCHMOCTH OT MX KOHI[CHTPALUH,
3HaueHus pH 1 OKHCITHTETLHO-BOCCTAaHOBUTEIEHOTO
HOTEHIIHaJIa MyJbIEL. AJCOPOIHS peareHTOB Ha
MOBEPXHOCTH pa3Jielia «KHIKOCTb—Ta3y. Acopouust
peareHTOB Ha MOBEPXHOCTH pasJiesia «KMUHEepall—
pacTBOp». /nexuus/

T1K-4, 3-4

5.8

Bausinne ocHOBHBIX aKTOPOB HA COCTOSIHME
MOBEPXHOCTH MHHEPAJIOB B OTCYTCTBHE
codupareJiei

Bnmstaue pH 1 OKHCITHTENTBHO-BOCCTaHOBHUTEIEHOT'O
MOTEHLIMAJIA ITyJIbIIBI HA COCTOSHUE IOBEPXHOCTU
MHHepaiioB. BinsiHue nzomopgusma,
INEKTPOPHU3NIECKUX CBOICTB U
KPUCTAINIOXMMUUYECKOTO CTPOSHHSI MUHEPAJIOB Ha
COCTOSIHHE HX MOBEPXHOCTH. B3anmMHOe BiusiHUE
MUHEPAJIOB. /JeKIus/

T1K-4, 3-4
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CobOupareu 1 MeXaHH3M HX JeiiCTBHS IPU
daorauuu

CrpoeHne MOJIeKyJI U Kiaccu(uKanus cooupareneii.
VcroBus 3aKpenieH s codupaTens Ha MUHEPaJIbHOM
MOBEPXHOCTH. BiusiHue MIMHBI anoIsApHON Lenu
cobupaterns Ha MPOYHOCTH €T0 3aKPETICHHS.
MexaHu3M AeHCTBHSA U 00J1aCTh MPUMEHEHHS
aToJISIPHBIX coOMpaTeneil, TeTepOITOISIPHEIX
cobupateneii ¢ HeompeaeTeHHbIM XHMHIECKUM
COCTaBOM, KATUOHHBIX, OKCUTHJPUIIbHBIX U
CyNbGTUIPWIBHBIX COOMpaTeNei; reTepomoIsIPHBIX
HEUOHOTEHHBIX cobupareneid. Pacxon U crouMocThb
cobuparteneii. Poib Gpopm copOru codbupares npu
(oorarmu/aexums/

TIK-4, 3-4

5.10

AKTHBATOPBI M MEXaHU3M HUX JIeCTBUSA
Hasnadyenune 1 OCHOBHBIE MEXaHHU3MBI ICHCTBHS
peareHToB-aKTHBAaTOPOB. AKTUBHpYIOIIee AeiicTBHE
peareHToB MyTeM XUMUYECKOH OYMCTKH
MMOBEPXHOCTH MUHEPAJIOB. AKTUBUPYIOLIEE IEHCTBHE
pEareHTOB MyTeM XeMOCOPOIIUH HOHOB TOBEPXHOCTH
MHUHEPaJIOB. AKTUBHpYIOLIEe eiiCTBUE peareHTOB
IIyTE€M I'€TEPOreHHON XMMHUUYECKON PEaKIIUU.
[nexkius/

TK-4, 3-4

5.11

Jlenmpeccopsl 1 MeXaHU3M HX AelCTBUS NPH
¢aorauuu

Ha3nauenue u 0CHOBHbIE MEXaHU3MBI ICHCTBUS
peareHToB-zenpeccopoB. CyliecTBYIONIHNE
IPEACTaBICHUS O ACHPECCUPYIOILEM NeHCTBUU
IIEJIOYHBIX PEAreHTOB, CYIb(GHIO0B LIETOUHBIX
METaJIOB, IMAHUOB, KHCIOT. Jlenpeccupyromee
JIEHCTBHE COJIEH LIEIOUHBIX, LEIOYHO3EMENBHBIX
METaJUIOB U amfoMuHuA. Jlenpeccupyromee neiicteue
XpOMaToB, OMXpoMaToB, Gpocdaros, peppu- u
(deppormanuos. Jlenpeccupyromiee AeiCTBHAC
LUMHKOBOI'O KyIIOpOCa U €ro COYETaHUH C JPyTUMHU
pearentramu. /lenpeccupyroiee eicTeue

T1K-4, 3-4




CyIb()OKCHIHBIX COeTMHEHUH U UX COYETaHHMN C
JIpyruMu peareHTamu. Jlempeccupytoniee neiictsue
JKHUJKOTO cTekna. Jlenpeccupyromiee nelicTBre
OpraHUYECKHUX peareHToB. Pacxon u croumMocTs
JIETIPECCOPOB. /aeKuus/

5.12

PeryasiTopbl cpeibl M MEXaHM3M UX JIeliCTBUS
npu ¢aoranuu

Ha3nauenue u 0CHOBHBIE MEXaHU3MBI JEUCTBUS
PETYIATOPOB CpeAbl: peryinupoBanue pH mybiesr;
yAaJeHNe U3 )KUAKOH (asbl MyJIbITbl HEXKENATSITbHBIX
HMOHOB; PEryJMPOBaHNE OKUCIUTEIBHO-
BOCCTaHOBHUTEJIHHOI'O OTEHIIMAJIA ITYJIbIIbI,
peryJiMpoBaHue MpoLecCoB TUCTIEPraluu U
KOaryJsiiuy IU1aMoB. PeareHThI-perynaropsl,
IPUMEHsAEMbIE Ha IPAKTUKE, UX PACXOI U
CTOUMOCTb. /J1eKIust/

T1K-4, 3-4

5.13

IleHoOGpa3oBaTe/ M U MEXAHU3M JAeliCTBUSA
CrpoeHue 1 GU3UKO-XUMHIECKUE CBOMCTBA U
kiaccudukaims neHoodpasosareneii. Ponb u
MEXaHW3M JCUCTBHS ICHOOOpa30BaTecH.
CrabuiM3anys 1 rameHue NeHsl (IoTHPYIOUMUCS
YyacTHI[aMH. BTopryHas KOHLEHTpalusi MUHEPAJIOB B
nene. [leHooOpa3oBarTeny, IpUMeHsIeMbIe Ha
HPaKTHKE, UX PACXOX ¥ CTOMMOCTS. /JIeKnus/

TTK-4, 3-4

5.14

TexHosorust GJIOTALHOHHOTIO NpoLecca.
OCHOBHbIE XapaKTePUCTUKH BelleCTBEHHOI 0
COCTABA MOJIE3HBIX HCKONMAEMBIX H MX BJIHAHHE HA
¢aoranuio

Brustaue conepkaHus IEHHBIX KOMIIOHEHTOB,
MUHEPAJIOrHIECKOTO COCTaBa, BTOPUYHBIX
W3MCHEHUI MHHEPAJIOB M TCHE3UCa Pyl Ha
pe3ynbTaThl (rioTanuu. XapakTep BKPAJIeHHOCTH 1
Heo0XoquMast KpyIMHOCTh H3MEIbUCHUSI IPH
(oTanuu. YpaBieHHEe Ka4eCTBOM MOJIE3HBIX
HCKOTIAEMBIX, TOCTYIAIOIINX Ha (IIOTAIIHOHHOE
oboraiieHue. /JaeKuus/

T1K-4, 3-4

5.15

Cxembl guroranuu. Pexumsl ¢puaoranuu
Knaccuduxanys onepanuii GpiuoTanun u
CTaAUAIILHOCTH CXeM (JIOTALIMOHHOT'O 00OTAICHUSL.
CxeMsl ¢ pa3nenbHoi 00paboTkol U droTarueit
HECKOB U M1aMoB. CXeMbl KOJUIEKTHBHOMH 1
ceneKkTHBHOM (hroTanun. KoMOMHUpOBaHHBIE CXEMBI.
Kiaccuduxarys MUHEpaoB 1o (GIoTHPYEMOCTH.
TexHoJOrMUECKUE PEXXUMEL TIPH (IIOTALUH PY/I,
COZIepKAIINX MUHEPAIIBI C BBICOKOM €CTECTBEHHOM
ruApopoOHOCTEIO0. TeXHOIOTHYECKUE PEXKUMBI TIPH
CEJIEKTUBHOMN (UIOTAIMY CYJIb(UIHBIX, MEHBIX,
MEIHO-MOJIMOICHOBBIX, MEHO-LIMHKOBO-TIMPHTHBIX,
MEJHO-HUKEJIEBbIX, MOJIUMETAIUINYECKHX, PTYTHBIX,
CYPBMSHBIX, MBILIBSKOBBIX Pyl U CAMOPOIHBIX
MeTauIoB. TeXHOIOTHIECKHE PEKIMBI CEJICKTUBHOM
¢roranmu npy nepepadoTKe OKHCICHHBIX U
CMEIIAHHBIX PY/]] BETHBIX METAJIOB, OAPUTOBBIX,
(II0OPUTOBBIX, alIATUTOBBIX, POCHOPUTOBBIX,
MOHAIIUTOBBIX, [ICEIUTOBBIX U BOJIb()PAMUTOBBIX
pyZ. TexHonornyeckue pexuMbl CENEKTUBHOMN
(bIoTaIMK TPU U3BJICUCHUH OKUCIIOB XKee3a, XpoMa,
MapraHua u3 pyj; MUHEpaJloB TUTaHa U LIMPKOHHUS U3
pya u poccsineil. dnoranus TaHTan0-HUOOUEBEIX,
OJIOBSIHHBIX, YPAHOBBIX PyJ U OOKCHTOB.
TexHoOrMUeCKUE PEXXUMBI (IIOTALUH TTOJIEBBIX
IINAaTOB, OEPHIIMEBBIX U JINTUEBBIX Py, AIIOMUHHUN
COJZICpIKAIINX CHIMKATOB. TeXHONIOrH4YecKue
PEXUMBI [P CEIEKTUBHOM (IIOTALIMI PACTBOPHMBIX
coneid. MoHHas diaoTanus. AHAIN3 KOHKYPUPYIOIIUX
TEXHOJIOTMYECKUX PEKMMOB CENEeKTHUBHOIT droTarun
C YYETOM PacXOHBIX KO3 DHUINEHTOB,
TIPOJIOIDKUTETBHOCTH (PIIOTAIMN, TEXHOJIOTHIECKHX
nokasareineil. HarmpasiaeHus coBepleHCTBOBAHUS
PeXUMOB (hroTarur. IKOHOMUYECKOES 3HAYCHUE

TK-4, 3-4




ONTUMHU3AIIH, UHTCHCU(UKAIINU ¥ aBTOMATH3aIlUH
(hioTanMoOHHOTO Mporiecca. /JaeKuust/

5.16

KonanumnonnpopaHue my/ibn 1 000POTHBIX BOJ
nepes ¢JioTanuei

Hasnauenue onepanmii KOHAUIMOHUPOBAHUS.
KonauionnpoBaHye myJbIibsl ¢ pACTBOPUMBIMHU
coOuparesiMi 1 MOAN(UKATOPAMH.
KonauimornpoBanue ¢ mesbio Iecoponum
cobupaTens ¢ TOBEPXHOCTH Pa3AeNsIeMbIX
MHHEPaJIoB; NepepacipeeNieH s coOuparesist Ha
MOBEPXHOCTH pa3/essIeMbIX MHHEPAJIOB; YAAICHUS
3arpsA3HAIOIINX MUHEPAIbHBIX IIpUMeceH ¢
MOBEPXHOCTH MHUHepanoB. KoHaAUIMOHNpOBaHUE
(hITOTAIMOHHBIX MBI C TA3aMH.
KonauionnpoBanre HOHHOTO COCTaBa
IIPOMBIIIUICHHBIX H 000POTHBIX BOJI. /IeKIusi/

TK-4, 3-4

PacyeT KHHETHYECKHUX U TePMOJMHAMUYECKUX
TapamMeTpoB (GIoTauu
/mpakTuka/

[1K-8, V-4

Pacder kauecTBEHHO-KOJTMYECTBEHHBIX U BOJHO-
MIJJAMOBBIX CXEM
/mpakTHKa/

TK-8, V-4

PacueT npou3BOAUTENTLHOCTH (PIOTOMAIINH
/mpakTuka/

TK-8, V-4

5.20

Pacuer 1 BbIOOp (rioTOManIMH
/mpakTuKa/

TK-8, V-4

5.21

Pacuer u Be10Op BcrioMorarenbHOro 000pyAoBaHUs
/mpakTHKa/

[IK-8, V-4

522

TTonrororka py sl nepen GroTauOHHBIM
oboraieHueM
/nadopaTopHasi padora/

TIK-4, H-4

5.23

W3y4eHue nporeccoB odoramieHus Ha
(rroTanMoHHON MallHe
/maGopaTopHas pagora/

[1K-4, H-4
TIK-8, V-4

CamocrosiTesibHasi padoTa CTy/IeHTa

89

216

6.1

Pabora ¢ JIeKIIMOHHBIM MaTEPUATIOM, TIOKCK U 0030p
JUTEPATYPHI U SJICKTPOHHBIX HCTOYHUKOB
WHPOpPMAIIMH 110 TeMaM Kypca, YKa3aHHBIM B
paznene 4 PITJI.

36

TK-4, 3-1
TK-8, 3-1
TTK-6, 3-1

6.2

TeMbl 17151 CAMOCTOSITENTBHON MTPOPAOOTKH:

Pazpnen 1

1. Ha3nauenue onepauuii rpoxouenus. OnpeneneHue
3G (PEKTUBHOCTH TPOXOUCHHUS, IKUBOTO CEUCHHS
MIPOCEUBAIOIIEH TOBEPXHOCTH.

2. ®dusnueckne u (PU3NKO-MEXaHHMYECKHE CBOHCTBA
TOPHBIX ~ TIOPOA,  BIMSIONME  HA  IIpoIecC
PYZROTIOATOTOBKH. MeTOBI U CIIOCOOBI ONIpENeIeHHs
9THUX CBOMCTB.

3. OcHOBHBIE NOHSATHS O TIOJIE3HOH, MOTPEOIIEMOH N
YCTaHOBOYHOM MOII[HOCTBIO MEJIBHHUII.
XapakTepucTHKa 000pyZOBaHMs Ul HM3MEIbUCHUs,
MOCTPOEHHE CXEM, PacyeT U BHIOOD.

Paznen 2.

1. CBoGoIHOE 1 CTECHEHHOE TTaIeHHE TEl.
PaBHOMamaeMocCTs.

2. 3aKOHOMEPHOCTH O0OTAILEHUS B TSHKEIIBIX Cpeiax.
Ortcanka.

3. [lonHsTHE O pa3AeNUTENbHOI cpene U KPUTEPHIX
pa3eNeHus.

36

TK-4, 3-1
TK-8, 3-1
TK-6, 3-1

6.3

BrimosHeHne goMamaero 3aaHus (110 BapHaHTaM)

36

6.4

Pabora ¢ IeKIIMOHHBIM MaTePUAIOM, HOKCK U 0030p
JINTEPATyPBI U HIEKTPOHHBIX HCTOYHUKOB

uH(pOpMAIHMHU 110 TEMaM Kypca, YKa3aHHBIM B
paznene 4 PIT/I.

36

TK-4,3-2,3-3,
34

6.5

TeMbI 7151 caMOCTOSITEeNbHON TPOPabOTKH:
Paznen 3.
1. CriocoObI pa3aesieHusi MUHEPAIbHBIX YaCTHI] 110

36

TIK-4,3-2,3-3,
34




MarHUTHBIM U 3JI€KTPHYECKIM CBOMCTBAM.
3aBuCcUMOCTB 3PPEKTUBHOCTHU cemapauu OT
COCTaBa M CBOMCTB pa3/elsIeMbIX MHHEPAJIOB.

2. Pacuer aphexTHBHOCTH pazzeneHus B
MAarHUTHBIX, SJIEKTPUUECKUX U KOMOMHUPOBAHHBIX
TOJISIX.

3. 3aKOHOMEPHOCTH 00O0TALICHHS B AICKTPUIECKHX
TOJISX ¥ TOJISIX KOPOHHOTO pa3psza.

Pa3nen 4.

1. CriocoOsI pa3aeseHuss MUHEPaJbHBIX YacTHIL IO
KOMOHMHAIINH MX CBOHCTB. 3aBICUMOCTH

3¢ PEeKTHBHOCTH pa3AeNeHns OT COCTaBa U CBOICTB
pa3aernsieMbIX MUHEPaJIoB.

2. 3aKOHOMEPHOCTH 000TalIeHHs C IPUMEHEHUEM
BbIICIAYMBAHHUA XUMHUYCCKOT'O U 6aKTepl/IaﬂbHOFO.
3. 3aKOHOMEPHOCTH THAPOMETAILITY PrHYECKOTO
oborarmeHust.

Pazpnea S.

1. Kimaccudukanus GpraoTaroHHBIX TPOIECCOB.
Knaccuguxarus GproTaioHHBIX PEeareHToB.

2. Pa3nenurenbHble IpU3HAKK IPH (roTarmu.
XapakTepHCTHKa pa3eUTENbHBIX CPeJl IpU
¢notanmn. CMaunBaeMOCTb, KPacBOM yroi

CMAaYHBaEMOCTH.
3. ITennast pnoTanus. [TocTpoeHie KUHETHYSCKUX
KPUBBIX.
6.6 BrimonHenne KypcoBoii paboTs [K-4VY-1,¥-2,
V-3;
9 36 IK-8,V-1,V¥-2,
V-3,V-4
I1K-6, V-1, H-2
3 Konrtpoas 9 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpo/IbHBIE BONIPOCHI /ISl CAMOCTOATEIBHOI MOATOTOBKH K TeKyLIeil aTTecTalMu
Bonpoch! 1151 OLeHKU 3HAHUI
.Kakue onepaiuu npu oGoraiieH1H Mojie3HbIX UCKOMAaeMbIX Ha3bIBAIOTCS TOrOTOBUTEIBHBIME?
. Kak ouenuts pa3zmep MuHepasIbHOW YacTUIbI?
. Kakue BbI 3HaeTe, ciocoOBbI ONpe/ieNieHns CPeIHEro pa3Mepa YacTUll MUHEepaIbHOM cMecu?
. Kak ctposiTcst KpuBBIE IpaHyJIOMETPHUECKOTO COCTaBa MPOAYKTa?
. Kakue GpopMysibl IpUMEHSFOTCS 17151 OIMCAHMSI XaPAKTEPUCTUKHU KPYITHOCTH MaTepuaia’?
. Ha3nauenue onepaiyu rpoxo4eHus B Ipolecce NOATOTOBKH MOJIE3HBIX HCKOITaeMbIX K 000TralieHuo?
. Uto Takoe 3PpeKTUBHOCTh IPOXOUYEHHS U KaK €€ OIPEIeInTh?
. Kakue rpoxoTsl MpUMEHSIOTCS ISl TPOXOYEHHSI TSXKEJbIX, CPEAHHUX U JIETKHX MaTepHaioB?
9. OcHOBHBIE IPaBUIIA IKCILTyaTAI[UH TPOXOTOB.
10. Yto Takoe pacKphITHE MUHEpasa, OT KaKUX CBOWCTB FOPHOI OPOIBI OHO 3aBUCHT?
11. Kak onieHuBaeTCst {pOOUMOCTB MOJIE3HBIX HCKOITAEMbIX ?
12. Uto Ha3bIBAETCs CTCIEHBIO IPOOJICHMS, KAKMX BEJIHYNH OHA TOCTUTAeT HACOBPEMEHHOM 000Dy I0BaHHUU?
13.KoHcTpyKuust MEKOBBIX APOOHIIOK, UX OCHOBHBIE TEXHOJIOTHUECKHE XapaKTEPUCTHKH.
14. KOHCTpYKIIMM KOHYCHBIX APOOHIIOK. UeM OTIINYaI0TCsl KOHCTPYKIMU APOOHIIOK KPYITHOTO JPOOJICHHUS OT
JPOOHIIOK CPETHETO M MEJIKOTO APOOICHUs?
15. JTyst npoGIieHust KaKuX MOPOJI MPUMEHSIOTCSI BAJIKOBBIE, 3y0UaThie, MOJIOTKOBBIE U APYTHE KOHCTPYKIINHU
IpoOmMIToK?
16.Yto Takoe cTanysi APOOICHUS, CTEIICHb APOOICHUS?
17.0T 9ero 3aBUCHUT YUCIIO CTaIUil APOOICHHUS B CXEME PYIOIOATOTOBKH?
18. Kak onpezensercs 1enecoodpasHOCTs MPUMEHEHHUS ONIEpaIiii TPOX0YEHHS B CXEME PYyJOIIOATOTOBKHU?
19.Yro naet npuMeHEHHE 3aMKHYTOTO IIHKJIa APOOIeHHs?
20. Kak onpenennTs pexxuM paboThI KopITyca JpodaeHws?
21. KakoB MexaHU3M TIpoliecca U3MENbUCHNS ?
22.Yr0 Takoe U3MENbYaeMOCTh MaTepHaa, CIIOCOObI €€ ONPEACICHNS ?
23. IIpuHImn paboTs! ¥ KOHCTPYKIUH OapaOaHHBIX METBHHII.
24. Kakue cyniecTBYIOT peXKUMBI PaOOTHI MENBHHIL?
25.B 4em paszHHIa MEXIy HOIE3HOH, TOTPeOIIsIeMOi 1 YCTaHOBIEHHOI MOITHOCTHIO MEITbHUIIBI?
26.OT 9ero 3aBUCHT IPON3BOIUTEIEHOCTD MEJIBHULL?
27. Kakue CylecTByIOT CXeMbl U3MEIbYCHUS] MUHEPAILHOT'O ChIPbsI?

01N DN kW~




28. OnTuManbHast KpYIHOCTD TUTAHUS CTEP)KHEBBIX, IIAPOBBIX MEIBHUIL U METBHHIL CAMOM3MEIEUYCHUS?
29. B ueM 3akim09aeTcs BIMAHNE MUPKYIAIHOHHON Harpy3KH Ha (P PEKTUBHOCTD N3MENbYCHUS?
30. B yem cyniHOCTh MPUHIUIA TOJ00HS IPU pacyeTe CXeM H3MENIbUSHUS 1 BEIOOpEe 000pyI0BaHHS JUIS HEX?

1. Ha xakWx TpUHOUIAX OCHOBaHBI TI'PaBUTAIMOHHBIE TPOIECCH oboramenna? B kakux cpemax
MIPOU3BOIUTCS TPaBUTAIIMOHHOE oboTameHue?

2. B kakux oOTpacisix NPOMBIIUIEHHOCTH M JUIsS KaKHX MOJIE3HBIX HCKOMAeMbIX  IPUMEHSIOTCS
rpaBUTALlMOHHBIE IPOLIECCHI?

3. B yem cymHOCTH pa3iuyuHbIX BUAOB COMPOTUBIIEHUS Cpebl MajjatoniemMy B Heil Teny? Jlaiite onpenencHue
koo duienTa conpoTuBIeHUS cpeabl. B uem oH BeIpaxaeTcs?

4. Obnacts npuMeHenust popmyia Purtunrepa, Annena u CTokca 1o onpeaeIeH!Io KOHEYHOH CKOPOCTH
nageHus’?

5. B gem 3akirodaeTcst METOX OIpeAeTICHHsT KOHETHOHM CKOpocTH MaaeHus (1o JIsmenko)?

6. Kak BusioT (hopMa gacTuIl ¥ TeMIepaTypa cpeibl Ha CKOPOCTh WX Ta/ICHUs?

7. Kak Haiiti ko3 dunreHT paBHOMagaeMoctr? KakoB MOPSIOK MPONU3BOICTBA CEANMEHTAITHOHHOTO
a”anu3a?

8. Kakue dakTopsl BAUSIOT Ha 3)(GEKTUBHOCTD THAPABIUIECKON Kiaccuukanin?

9. Ilo KakuM NpU3HAKAM [TPOU3BOANTCS IPYNITUPOBKA MAIIMH U allapaToB IJIsl THAPABINYECKOH
KIaccuduranm?

10. Kak ycTpoeH ueThIpex CeKIIMOHHBIN T'HPaBINUECKUN KIIACCU(PHUKATOD M OT Yero 3aBUCHUT 3 PEKTUBHOCTD
ero paboThI?

11. TTo xakoMy IPHHINIY paOOTAIOT MMECKOBBIE U ITAMOBBIE KOHUYECKHE KIIaCCU(PHKATOPHI?

12. Kak ycTpoeHbl MeXaHHYECKUE KIAaCCU(PHUKATOPBI C OJIHON U AByMs HE OTPYKEHHBIMU U OTPYKEHHBIMU
crinpasiMu? Kak paccunThIBaeTCs MPOU3BOUTEIILHOCTS CIMPATBHBIX KJIACCU(HUKATOPOB IO CIMBY U NecKam?
13. Kak ycTpoeHsI oJjuHapHbIe U OaTapeiHble THAPOUUKIOHBI? Kak paccuuThIBaeTCs MPOU3BOAUTEILHOCTh
TUIPOIUKIOHOB? Kak perymupyror ux padboTy?

14. Kaxue cuibl IeHCTBYIOT Ha MUHEPAIbHOE 3€PHO B OTOKE, TEKYIIEM 110 HakJIOHHOU mockocTu? Kak HaliTu
CKOPOCTB JIBM)KEHHS 4acTHUI] B TakoM rotoke? [1o kakum nmpu3HaKaM MPOU3BOJUTCS KIacCU(PUKAIM MAIUH 1
anmaparoB s 000TaIIeHus B TOTOKE BOJBI, TEKYIIEM 110 HaKJIOHHON TIOCKOCTH?

15. Kak yctpoens! numo3sl 1 noauutio3ku? Kak HalTH OCHOBHBIE TapaMeTphI X paboTel? Kak paccunrarhb
MIPOU3BOIUTEILHOCTh U YAaCTOTy cheMa NuIHXoB? Kak ycTpoeHbl MoeuHbIe jkenoda?

16. KaxoBbI KOHCTPYKLUH U IPUHILIUT JCHCTBUS HENOBIKHBIX U JICHTOUHBIX CTOJOB? YCTPOICTBO U
TIPUHIMI IEHCTBHS OJJHOJICUHBIX M MHOTOJICUHBIX COTPSICATENILHBIX CTOJIOB.

17. YerpoiicTBO, NPUHIUI ASHCTBUS M 00J1aCTh IPUMEHEHHS] BHHTOBBIX CENapaTopoB, CTPYHHBIX,
BUOPAITMOHHBIX U LIEHTPOOEKHBIX KOHIIEHTPATOPOB.

18. [ns KakWX TIONE3HBIX HCKOMAEMBIX IPHUMEHSIOTCS IPOLECCH IPOMBIBKY M IpOoTHpKHU? Kak
KIacCUPUIUPYIOTCS  PYIbl [0  CTeneHH npoMeIBUCTOCTH? JlaliTe onpeaeneHne IIacTHYHOCTH U
YHCIIa MIaCTHYHOCTH?

19. KakoBbI TpUHIOAT ACWCTBUS, YCTPOWCTBO W 00JacCTh MPUMECHEHUS KOPBITHBIX  MOEK,
ckpy0O0Oepa-OyTapbl, cCkpyOoOepOoB U IPOMBIBOYHBIX OapabaHHBIX TPOXOTOB?

20. B wem pasHmma ~ MeXOy cIocobaMu paselieHHs] MUHEPAIbHBIX 3€peH B BOAHOW U BO3IyITHON
cpenax? Kak onpenemnsirorcsi CKopocTh MaJIeHNs MUHEPaJIbHBIX 3ePEH B BO3AYIIHO cpejie U K0d(PHIUEeHT
paBHOMAgAaeMOCTH? 21.
YcTpoiicTBO MHEBMAaTHYECKUX OTCAI0YHBIX MAIIMH M 001aCTh MX NPUMEHEHHSI.

22. Pazbepure THIIOBBIE CXEMBI TPABUTALMOHHOTO 00OTAICHHS Pa3JINUHbBIX ITOJIE3HBIX HCKOMIAEMBIX, YKQXKUTE
00J1aCTh MX, IPUMEHEHUSI.

23. [lepcnieKTUBBI pa3BUTHSI TEOPHH M IIPAKTUKU IPaBUTALIMOHHBIX IpolieccoB oboramenus B Poccun, crpanax
CHI u 3a pyGesxom.

Bonpochl 1151 OLleHKM YMEeHH i U HABBIKOB
1. IlepeuncinTe OCHOBHBIE METOBI OOOTAIIECHHS M YKaXKNTE, Kakue (PU3NKO-XUMHUIECKHE CBOWCTBA JISKAT B
OCHOBE 3THX METO/IOB Pa3JeICHUSI.
2. Kakne pusnueckre u GU3NKO-XUMUIECKUE PA3INIHS CBOMCTB MIUHEPAIOB HCIOIB3YIOT IS MX pa3IesieHHs?
3. ITouemy pyIONIOATOTOBUTEIBHBIE ONIEPALINHN, KaK MPABHIIO, IPEAIIECTBYIOT OTIEPALMSIM 000TaICHUS ?
4. EcTh 11 pa3HUIIA B MOHATHSX «CXEMa IIETIN allapaToB) U «KaIeCTBEHHO KOINYECTBEHHAS CXeMa
oOorateHus»?
5. KakoBo Ha3HaueHWe onepanuii IpoOIeHns u u3MeabueHus? UeM oHM pa3mudaroTcs?
6. PaccunTath creneHs Apo0JieHus 1 IEKOBOM IPOOHIIKH.
7. PaccunTaTth NpOU3BOUTENILHOCTD JPOOHIIKH Ha IEPBOW CTaIMU APOOIICHHSI.
8. Kak pacuindpoBars «He APOOUTH HUYETO JIUIITHETO0?




9. PaccunTath rpaHyIOMETPHYECKHN COCTAB.

10. TTepeuncnuTe OCHOBHBIE YCIOBHS, BIHSIONINE HAa IPOIIECC TPOXOICHHS.

11. TIpoBenuTe cpaBHEHHE JOCTOWHCTB CXEM TPOXOUCHHS «OT KPYITHOTO K MEIKOMY» U «OT

MEJIKOTO K KPYITHOMY).

12. Tlepeuncaure GakTOPhI, BIUAIOIIAE HA TPOIECC TPOXOUYCHUSL.

13. Onpenenenre 3¢hGHEKTUBHOCTH IPOXOUCHHMS:

A) BeIx0 HagpemeTHoro mpoaykra 40%, conepxanue HIbKHEro kiaacca — 10%.

b) Bexon moapemeTHoro mpoaykra 40%, conepxanne HUKHETO KJIacca B HAJPEIIeTHOM MPOayKTe — 5%.

B) conepixanue HUXKHETO Kiacca B ucxoaHoM 50%, a HaipemeTHOM mpoayKTe — 5%.

14. Kak ompenenseTcs cpelHeB3BEIIeHHas 30JbHOCTh?

15. ®noTanoHHas myJibia U ee cocTaB?

16. Ot yero 3aBUCUT MarHUTHAs CUJIa, IEHCTBYIOIIAs HAa 3e€PHO MUHEpasia P MOMEIIEHUH €To B

MarHuTHOE 1oJje?

17. Ot yero 3aBUCUT MACCHI POOBI?

18. Kakue cymecTByIoT crioco0bl 0TO0pa IpoObI OT MaTeprUaJIOB, HAXOSIINXCS B ABMKCHAN?

19. HazoBute BBl U IEPHOIMIHOCTH 0TOOpa Mpod Ha (adpuke.

20. Hapucyiite npuMepHyIo cXxeMy pasJielIeHHs poo.

21. Onpenenuts BBIXOJ (IIFOOPUTOBOTO KOHIICHTPATA, €CIIU MPH NIepepaboTKe (PIOOPUTOBOM PYIbI C MACCOBOM
noneit CaF2 2,15 % nonyuen koHueHtpar ¢ Mmaccooit goneit CaF2 71,18 %. WU3pneuenune CaF2 B koHIIEHTpaT
coctaBuiio 81,15 %.

22. IIpu oborameHny XpoMcoepsKalel py bl ¢ MaccoBoi poineit xpoma 3,12 % moirydeH KOHIEHTpPAT ¢
MaccoBoii goineit xpoma 45,15 %. Beixon koHIeHTpaTa coctaBui 5,53 %. OnpeaennTs U3BJICYEHIE XPOMa B
KOHIIEHTpAaT?

23. Tlpu ¢oTarioOHHOM 000TaNICHUN CYIb()HUIHON Py/IbI C MACCOBOM MoJcH 1uHKa 4,12 % ObUT TIOJTy4YeH
LIMHKOBBIM KOHIEHTPAT ¢ MaccoBoi aosneit nunka 50,58 %. Boixoa xBoctoB coctaBui 89,99 %, a maccoBast
noJist nuHKa B xBocrax — 0,92 %. V3BnedyeHre NMHKa B UUHKOBBIA KOHLIEHTPAT cocTaBuio 78,69 %.
OnpenenuTs BEIXOIBI MEIHOTO ¥ IMHKOBOT'O KOHIIEHTPATOB, IIOTEPH IMHKA C MEAHBIM KOHIIEHTPAaTOM 1
XBOCTaMH, MAaCCOBYIO JIOJIFO ITMHKA B MEHOM KOHIIEHTpATE.

24. Ha oboratuTenbHO# (habpuKe mepepadaThBalOT CBHHIIOBO-IIMHKOBYIO PyIy C MAaCCOBOM JIOJIeH cBHUHIIA 2,22
% wm unHka 3,13 %. [1pu 5TOM Oay4yarOT CBUHIIOBBIN KOHLIEHTPAT C MacCOBOM fomelt ceuHua 60,67 % 1 nuHKa
3,00 %. Taxxe moIy4aroT IUHKOBEIM KOHIIEHTPAT ¢ MaccoBou moneit muuka 45,15 % u ceunma 6,00 %.
W3Bnedenne CBUHITA B CBHHIIOBHII KOHIIEHTpAT coctaBmio 80,80 %, a MuHKA B IIMHKOBEIHA — 65,15 %.
OnpenenuTs BBIXOBI TPOAYKTOB 000TAICHUS U TIOTSPU CBUHIIA M IIMHKA B MPOAYKTaX 00OTaIlecHHS.

25. Tlpu oborarieHu# CyabpUIHON Py Ibl ¢ MacCoBOM moneit meau 1,11 % u nunka 2,17 % nosiay4eH MeIHbIH 1
LIMHKOBBIN KOHLIEHTpaThl. MeIHbI KOHUEHTpAT ¢ MaccoBoit nonert meau 31,15 % u nunka — 2 %. L{luHkoBbIi
KOHIICHTPAT C MAacCCOBOM goueit nuHka 56,67 % u maka 0,05 %. Berxox MenHOTo KOHIIEHTpaTa cocTaBmi 3,14
%, a BbIXOJ] IUHKOBOTO — 3,49 %. OnpenenuTs BbIXO1 OTBAJILHBIX XBOCTOB M MacCOBYIO I0JII0 MEJIU U LIMHKA B
XBOCTaX.

26. I1pu oboramennu cynbGUAHON PyIbl C MACCOBOM foneit cBuHNa 2,12 % u nuHKa 3,35 % morydeH
CBUHIIOBBIN M ITTHKOBBIM KOHIIEHTPATHl. MaccoBast OIS CBHHIIA B CBHHIIOBOM KOHIIEHTpaTe coctasmia 70,21
% npu m3BedeHnu cBuHMA 82,13 %. Bexon mumHKOBOTO KOHIIEHTpaTa coctaBui 4,47 %, a MaccoBast OIS
CBHHIIA B IIMHKOBOM KOHIIeHTpaTe — 1,50 %. Onpenenuts BEIXO CBUHIIOBOTO KOHIIEHTPATa U XBOCTOB, TOTEPH
CBUHIIA B [[MHKOBBIA KOHIICHTPAT U OTBAIBHBIC XBOCTHI.

27. Ha oborarutensHON padprKe MOTy9Iat0T MEIHBIN U IMHKOBBIH KOHIICHTPATHI U3 CYIb(QUIHON PYIBI C MACCOBOU
noneii menu 2,22 %. MaccoBast 1osl MeIM B METHOM KOHIIEHTpaTe coctaBmia 22,22 % mpu Berxoxe 8,88 %.
MaccoBast 101t MeIu B IIMHKOBOM KoHIIeHTpaTe coctaBmia 1,00 % npu Bexone 12,28 %. Onpenenuts BEIXOA

XBOCTOB M MAacCOBYIO JIOJTIO ME/IM B XBOCTaX.

KommiekTsl 3aanuii 1151 BINOJTHEHUS PACYETHO-TPadHYeCKHX padoT
Pazpen 1.
3aganue 1. XapakrepucTrka KpyIMHOCTH CHITydero Marepuaina. Pacuer mokasareneii ypaBHeHus Po3eHa -
Pammitepa.
3amanue 2. PacueT TeXHOJIOTHYECKON CXEMBI APOOIICHNS, BEIOOp 000pyAOBaHHS.
3ananue 3. TeXHOIOTHYECKHE CXEMBI Py IOTIOATOTOBKH, UX TOCTPOCHHE U pacyerT.
3aganue 4. Beibop u pacuer 6apabaHHBIX MEITbHUIL
Pasnen 2.
3aganue 1. PacdeT muIoTHOCTH M cocTaBa CPOCTKOB MUHEPAIBHBIX YACTHII ITO MX IUIOTHOCTH. PacueT mapameTpos
Ppa3fenuTeNbHON CyCIICH3HUH.
3aganue 2. Pacuer KOHEUHOH CKOPOCTH CBOOOHOTO TAJICHHUS YaCTHII B BHJIC IIapa M €€ THaMeTpa Mo U3BECTHOH
KOHEYHOH CKOPOCTH CBOOOJHOTO MaCHUSI.
3aganue 3. PacueTr KOHEUHOI CKOPOCTH CTECHEHHOTO Ma/IEHNs €IMHUYHBIX YaCTHUII B BUJE IIapa B OTPAHUUCHHOM
npocTpaHcTBe. PacyeT KOHEYHOH CKOPOCTH CTECHEHHOTO MaJACHHUS YaCTHIL OJJHOPOAHOM KPYITHOCTH NPH UX




pa3nn4HON 00bEMHOM KOHILICHTPAILIUH.
3ananue 4. Pacyer ko3¢ dunrenTa paBHONAIaeMOCTH Pa3InIHBIMU CIIOCOOAMH. .
3ananue 5. TexHONOrHUECKHU pacdyeT THAPOIUKIOHOB. PacueT addexTrBHOCTH KiTaccu(UKaNY B MEXaHUIECKUX
Ki1accudukaTopax ¥ rHIPOLUKIOHAX.
3aganue 6. BeIOOp 1 pacyeT MeXaHMYECKUX KJIACCU(HUKATOPOB U THAPOLIUKIIOHOB.
Pazgen 3.
1. OnpeneneHne MarHUTHBIX CBOMCTB MHHEPAJIOB | pyI. [locTpoeHne MeTiiu TuCTepe3nca.
2. IlocTpoeHne cenapannoHHBIX XapaKTEPUCTHK M KPUBBIX 000TaTUMOCTH CHIIBHOMAarHUTHBIX PY/I.
3. ITocTpoeHne cenapannoOHHBIX XapaKTEPUCTHK U KPUBBIX 000raTUMOCTH CI1a0OMarHUTHBIX Py
4. Pacyer cTenenn qpoOIIeHNs, pa3rpy309HOH IeJN APOOHIIOK IO CTaUsIM IPOOIICHUSL.
5. XapakTepucTHKa 000py10BaHHS I MAaTHUTHOH CeTaparyy B c1adOM U CHIIBHOM II0JIE, PacueT U BBIOOD.
6. XapakTeprcTHKa 000py/10BaHHS U151 00OTAIEHHUS B SIEKTPHUECKUX MOJISIX, IOCTPOCHHE U PACUET CXEM.
Paznen 4.
1. PacueT KOHTpacTHOCTH CBOMCTB pa3zelisieMbIX MUHEPAJIOB.
2. ITocTpoeHne cenapanuoHHBIX XapaKTEPUCTUK IPH JIMIIKOCTHOM CeTiaparyy.
3. PacnipesieneHue BRIOOPINUKOB IIPU PYYIHO pymopa3Oopke.
4. Pacuer a3)peKTUBHOCTH pa3eeHusi B KOMOWHUPOBAHHBIX TTOJISIX.
5. Xapakrepuctuka 000py10BaHus JUIS pyJ0pa300pKH, IUITKOCTHOHN M PaJIMOMETPHYECKO cenapainuny, pacyer 1
BBIOOD.
6. Xapakrepuctuka 000py10BaHHs U1l XUMHUUECKOT0, 0aKTEpPUAIILHOTO ¥ THAPOMETAILTY PrHYECKOTO
o0oraiieHus, IOCTPOCHUE U pacyeT CXeM

IlepeyeHnb padoT, BHINOJHAEMBIX B POIEcce M3YUeHHU sl AMCIUILIMHBI (MoayJisi, npakTuku, HUP)

1. TlIpakTuueckue u JabopaTopHBIC pabOTHI B ceMecTpe
JlomarmiHee 3agaHue

2. OueHoYHbIE MaTepHAJIbI (OLIEHOYHBIE CPEICTBA), HCIOJIb3yeMbIe 1JIs1 IK3aMeHa

OK3aMEHAIIMOHHBIN OWIeT BKIOYaeT B ceOS 2 TEOPEeTHYECKHUX BOMpoca W | TpPaKTHYECKUH BOIPOC U3
YCTaHOBJICHHOTO ITEPEYHSI 10 TeMaM, U3JI0KEHHBIM B 4 pazaene nanHoi PILI.
3. bBusers! xpansrcs Ha kadeape U yTBep K/JICHbI 3aBeAyIoIuM Kadeapoii

MeToauka OlleHKH pe3yJIbTaTOB 00y4eHuUsI 0 AUCUMILINHe (MOay 10, npakTuke, HUP)

®  TpeGoBaHuMs K OLCHUBAHUIO B COOTBETCTBHH C yUeOHBIM IIIAHOM: 3K3aMeH B 9 ceMecTpe.

e  Cucrema OIICHUBAHUSI, HCIIOIb3yeMasi MPEroiaBaTesieM Ul TeKYyIeH OLEHKH YCIIeBaeMOCTH B 9 cemecTpe
- GaTbHO-peHTHHTOBAS:
- mocenienue 3aHaTui — 1 6amr 3a 0,5 3ansaTHe (Bcero 27 NEKIMOHHBIX 3aHITHIA), UTOTO He Ooinee 13
0aJLIoB;
- BBINIOJIHGHHUE MTPAKTUIECCKUX paboT, Bcero 18 pabot B cemectpe o 1 6amty, uroro He 6osee 18 6amwios;
- BBINIOJIHEHUE J1a00paTOpHBIX padoT, Bcero 9 padboT B cemecTpe 1o 2 6asia, uToro He 6osee 18 0aIoB;
-IIOJIrOTOBKA U NIPE3EHTAINS JJOKJIa0B Ha KOJIOKBUYMBI, UTOTO He OoJjiee 5 6asoB.
- BBHIMTOJIHEHHE JIOMAIITHET0 3aaHust — 10 6 6aiioB
HUTOT'O ne 6osee 60 6amwioB B ceMecTpe.

*  VYcioBue JOMyCKa K 9K3aMeHyY 110 JUCLUIUIMHE — HATMYKe He MeHee 33 0aiiioB ceMecTpOBOH padOThIL.

*  MeToauka pacyeTa Ol[CHKH Ha IK3aMEeHE.
OrtBer Ha 3k3aMeHe oneHnBaercs B 40 6amios: 1o 30 OaJUIOB 3a OTBET Ha TEOpeTHYECKHE BOIPOCH U 110 10
0aJI0B 32 OTBET Ha MPAKTUYECKU# Bompoc. Kputepuu ompeencHusi OLEHOK HA 3K3aMEHE HM3JI0KEHBI B
pasmene 5 IlomoxxeHus: 0 TpoMexyTouHOH arrectanuu cryneHToB ®I'AOY BO HUTY «MUCuC» (I1
239.09-14)

¢ 6. YA EBHO-METOANYECKOE 1 THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
MOoAaYJisd, MPAKTUKH, HUP)

*  6.1. PekoMmenayeMas qureparypa

6.1.1 OcHoBHasi IuTEepaTypa

O6o3navenne ABTOpBI, 3araaBue bubanorexa HN3nareancTBo,
COCTaBUTEJIH roj

o JIlI Jlyxuna K.H. Mexanudeckoe Bubmmoteka «I"opHOE nmemox» Mocksa
obopynosanueno | https://www.bibl.gorobr.ru/o 2006
00OoraIieHnIo bogashchenie-i-
TOJIE3HBIX pererabotka-poleznykh-
HCKOIAEMBIX iskopaemykh?view=content

&id=30327
o JI12 AbGpamoB A.A. MexaHu4ueckoe Bubnuoteka «I"opHOE 1e710» Mocksa



https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=30327
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=30327
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=30327
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=30327
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=30327

obopynosanue o |Nttps://www.bibl.gorobr.ru/obog 2006
00OraIeHuIo ashchenie-i-pererabotka-
IMOJIC3HBIX poleznykh-
HCKOIaCMBIX iskopaemykh?view=content&id
=32209
JI13 Asgoxun, B.M. OCHOBBI YHuBepcuterckas oubnmoreka | Mocksa : 'opHas
oborameHus ONLINE kHura, 2008.
MOJIE3HBIX URL:
HCKOIIAEMBIX https://biblioclub.ru/index.php?pag
yqe6Hp1K TUTS e=book&id=100028
By30B:B2-XxT. T.
1. O6oramicHue
ITOJIE3HBIX
HCKOIAEMBIX
6.1.2 lonoJHUTEILHAA JIUTEPATYpPa
0603024 ABTOpBI, 3ariaBue bubanoreka H3parenancTBO,
CHHe COCTaBUTEIN roJQ
J2.1 Kopotkos, B.A. | IIpoakTuBHbIe YuuBepcureTckas oubnuoreka | Mocksa : [lupekT-
PEMOHTEI B ONLINE Menua, 2014. — 62
TOPHO- URL: C.
METAILTypridecKo | hitps://biblioclub.ru/index.php?pa
U OTpaciin: ge=book&id=223466
rmocooue
6.1.3 MeToanueckne MaTepuasbl
O6Go3naue | ABTOpBI, 3arimaBue BubnuoTeka WzparenscTBO, rox
HUE COCTAaBUTECIIN
J13.1 B.H. KitumoB Meroauueckue I'd HUTY «MUCHUC» I'd HUTY
yKa3aHus [Uis «MHUCuCp, 2014
BBITIOJTHEHUS
MPAKTHIECKUX
paboT

6.2. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn « AHTepHET»

91

Ims.misis.ru—
LMS Canvas
HUTY
«MHCHUC»

22

www.google.ru

93

6.3. IlepeyeHb MPOrpaMMHOI0 o0ecriedeHUst

6.3.1 lonosiHuTe

JIbHAsl TEXHUYECKas )IOKyMEHTalIHﬂ/I/IH(bODMaIII/Iﬂ

IT1

Texuonornueckue
JNIEKTPOHHBIE
CXEMBI CTPYKTYP
M TEXHOJIOTHI
TOPHBIX
TIPEIIPHUSITAN

114

Komnnexm
paboyux
uepmesicell

117

Y3TM
YPAJIMAIII3AB
O/] 3aBojackoit
KaTajior
000pyI0BaHUS

118

Cucrems! 1
TEXHUKA
OTKPBITHIX
TOPHBIX
Ppa3paboToxk,
TnyssenKrupp.
Mup KapbepHBIX
KOMOAHOB,
Wirtgen Surface
Miner



https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=32209
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=32209
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=32209
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=32209
https://www.bibl.gorobr.ru/obogashchenie-i-pererabotka-poleznykh-iskopaemykh?view=content&id=32209
https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=100028
https://biblioclub.ru/index.php?page=book&id=223466
https://biblioclub.ru/index.php?page=book&id=223466
http://www.google.ru/

e TJI9 OM3 Karanor
JeTanei u
COOpPOYHBIX
CIIMHHIL

o I110 OKI Karasnor
nerajeit u
cOOPOYHBIX
€IMHUIL

6.4. Hepeqeﬂb l/IH(I)OpMaIIl/IOHH])IX CIIPaBOYHBIX CUCTEM H HquJCCCl/IOHaJ'l])HBIX 0a3 JAHHBbIX

o U1

o U2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHbI

7.1 Ayn. 415. JlexnimoHHas ayquTOpHs. AYIUTOPHUS IS IPAKTHYECKUX 3aHITHH.
[lepeyeHp 0cHOBHOTO 000pyIOBaHMUS, YI€OHO-HATIISHBIX TTOCOOMI:
1. KoMImiexT My T TUMETUHHOH ammapaTyphl:

— CHCTEMHBIH OJI0K ¥ MOHHTOD;

— MyJbTUMeana-mpoekrop Mitsubishi;

2. MakeTsl CHCTEM ITOI3eMHON pa3paboTKu;

3. Komobaiin YKT-1;

4. Kombaiin KY-1.

5. Maker kapbepa Jlebeguackoro 'OKa

6. Hlapomrku 6ypossie myst CBILL

7. Ilnakarsl.

8. KommiexT yuebHoM Mebenu Ha 60 ocaJouHbIX MECT.
IIporpamMHuoe oGecnieueHue:

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc

8. METOJJNMYECKHE YKA3ZAHUA JJIAA OBYUYAIOIIUXCA IO U3YYEHUTIO JUCITUITJIMHBI

Cmydenmy cnedyem YsAcHUmMb yenb u3ydeHuss oucyuniumnvl «Mexanuyeckoe o06opyoosanue 00602amumenbHbIx
@abpuxy. Ilocnedosamenvroe uzyueHue OUCYUNIUH GbINOJHAEMCS Ol OOCHUNCEHUS. CMYOEHMOM 3HAHUL O
MeXHON02UU NOO2OMOBKU 2OPHBIX NOPOO K 0002aueHUI0.

Texnonoaus Opobaenus, usmenrvuerus u 0602aujeHust UCXOOHO20 NPOOYKMA AGNSEMCsL CJLONCHOU RO OP2AHU3AYUL U
O  peanuzayuu MexHONOSUYECKUX NPOYecco8, 6 KOMOPbIX YHACMEYION pA3luyHble Munvl OpoOUIbHO20
000py008aHUsl, CNOCOOHblE BbINOJHAMb NPOYeCc KPYNHO2O, CPeOHe20 U MenKkoeo OpobieHus ¢ nepedauell
NOLYHEHH020 NPOOYKMA HA NPOYECC MASHUMHOU CENnapayuu.

Texnonozuueckue npoyeccyl, NEPeyUCIeHHble Gbllle, MO2YM Pealu308ambcsi MONbKO NpU  63AUMOOeUCmEuU
MEXHON0SUMECKUX KOMNIEKCO8, 8 KOMOPbIX BANCHOU 3HAYEHUE UMeen OCHOBHOE U 6CHOMO2AMeNbHOe 000PYO08AHUe.
OcHosHbiM mpebosanuem K Hpoyeccy NOO020MOBKU 2OPHBIX NOpo0 K Opobienuio u obocaujenuio s671s1emcs
Henpepbi6HOCMb MEXHON02UYECKO20 YUKIA, MAK KAK HAKONIEHUe, No0aya UCXooHo20 Mamepuand, e2o opodieHue,
usMenbyenue 00JACHbL NPOBOOUMBCSL 8 ONPEOENEHHOM pabodem pedcume ¢ mem, Ymobdwvl Ha npoyecce 0b02aujeHus.
NOLYHUMb 20MOBbILL NPOOYKIM 8bICOKO20 KAYECmEa.

s peanuzayuu npedcmoswyux NpaKmMudeckux 3a0ay CmyoeHmy HeobdXo0umo 6 npoyecce 00yUeHUsT OOJHCHbIM
0bpazom  eecmu  JEKYUOHHblE 3ANUCY, OONOJHAMb 3HAHUS, NOJYYEHHble HA  JEeKYUOHHBIX — 3AHAMUAX,
CAMOCMOSIMENbHBIM NOUCKOM HOBbIX MEXHUYECKUX 3HAHUL O KOHCMPYKYUsX 000py008aHus 0002amumenbHblX
Gabpux, omcaexncusams co8EePULEHCTNBOBAHIE KOHCIPYKMUBHOU JTUHEKU OPOOUTbHO20 000PY008AHUSL.

s noayuenusi HeoOX00UMO20 3anaca 3HAHUL CMYOeHm)y HeoOX00UMO GHUMAMENbHO U3YUUMb MPedoBaHUs.
paboueti npospamMmbl U 8bINOJHAMb C80U 00A3AHHOCHU, ONUPASICL HA MeMOOUYecKue YKa3anusi 0aHHOU pabombi.
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