MUHHCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUICKOU ®EJIEPAIINA

OUITUAITT GENEPAJIBHOI'O T'OCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEXX/IEHW S BBICIIEI'O OBPA3OBAHUSA
«HanuoHaJbHbIN HCCIe10BATENIbCKHI TexHoI0ruYecknii ynuBepcuretr «KMUCHUC»
B I. 'yOxkune bearopoackoii odaactu (' HUTY «MUCHUC»)

( ) 360‘13}1 porpamMma yTBepXKacHa
OOKYMEHT NOANMMNCAH p porp Y PAA

SNEKTPOHHOW NOANNCKLIO pPCIICHUCM Y4eHoro coBera

HUTY «MUCUC»

CemecpMKlaT: 01D8A33F62F6FAD0O0000000C381D0002 oT «23» UIOHS 2023 T.

Bnageneu: Koxyxos Anekceit AnekcaHaposuy

LevictButeneH: ¢ 29.07.2022 po 29.07.2023 HpOTOKOH Ng 5

. J

Pabouast nporpamMma auCuUIIMHbBI

OboraTure/ibHbIC POLECCHI

3akperuieHHas Kadeapa
HanpagiieHre noaroroBku
Crenuanuzanus

Kpanudukanus

dopma 00yueHus

OO0mast Tpy10eMKOCTb

YacoB 1o yueOHOMY IUIaHY
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CaMOCTOATECIbHAA pa60Ta
YaCoOB Ha KOHTPOJIb

CemecTp(bl) U3yUICHUS
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OGoramieHne MOJIe3HbIX HCKOMAeMBIX

I'opHbIii HHKeHeP (CIEmHaINCT)

OyunHasi
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288 KypcoBas pabota B 9 cemectpe
36

8.9

Pacnpenene}me YaCoB JUCHMIIJINHEI 110 CeEMeCTpaM

Cemectp 8 9 Hroro
Bu 3anaruii VII PIT VII PIT

Jlexuu 36 36 36 36 72
[IpakTuueckue 36 36 36 36 72
JlabopaTopHsbie 18 18 18 18 36
KonrakrtHas pabora 90 90 90 90 180
Cawm. pabora 162 162 126 126 288
Yackl Ha KOHTPOJIb 36 36 36
HUroro: 252 252 252 252 504
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1. IIEJIM OCBOEHUA

Heas aucoumiamHbl — (DOPMUPOBAHHE y CTYICHTOB 0a30BBIX TCOPCTHYCCKHX M IPAKTHYCCKUX 3HAHUH 00
OCHOBHBIX IOJTOTOBHTENIBHBIX MpPOIECCaX TPU OOOTAICHUH IOJIC3HBIX HCKOMAEMbBIX C IEJBI0 MOATOTOBKH K
00oraIeHn, HeOOXOIUMBIX JJIs TIPAKTHUCCKON JACSTEIIEHOCTH CIICIIHATTUCTA.

3agaun QTUCIUILTAHBI:

1. oBnaieHNEe METOAAMU M MIPUHIUITAMHI PAI[HOHAILHOTO U KOMIUIEKCHOTO HUCIIOIb30BaHUS MUHEPAIBHBIX PECYPCOB;
2. obecnieyeHre BbICOKO MPOU3BOIUTENBHOCTH TPY/a, MHTCHCH(DUKAIIMK TEXHOJIOTHIECKUX MPOIIECCOB;

3. UCIOJIb30BaHKE TUIIOBOTO 000OPYIOBAHMUS M CTPOUTENIBHBIX KOHCTPYKIIUIf; M3bICKaHHE HAn00JIee IKOHOMHYECKOTO
pelICHUsI TeHEPAILHOTO TUIaHa MPOCKTHPYEeMOi (PaObpHKH ITyTeM KOMIIAKTHOTO Pa3MEIICHHS €€ [IEX0B;

4. obecrieuenne 6e30MacHBIX YCIOBHH TPYa,;

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOTPAMMBbI

Yacte OIIOIT BO (6a30Bast, BapuaTHBHA) | BapHaTHBHAS

2.1 TpeGoBaHusl K PeIBAPUTEIbHON MOATOTOBKE 00YYAIOIINXCS

2.1.1 | OCHOBBI TOPHOTO JIENTa

2.1.2 | TopHbIe MalWHBI 1 000PYI0BAHHE

2.1.3 | OcHoBBI 000OTAIEHHS TOJE3HBIX HCKOTAEMBIX

2.2 Jucuuniunel (Moayn), npaktuku 1 HUP, st KoTopbix He00X01MMO 0CBOeHUE JaHHO
AHCHUILUINHBI HE00X0IMMO KaK MpeallecTBYIONIee

2.2.1 | TIpoekTupoBaHUE 00OTaTUTEIBHBIX (haOpUK

2.2.2 | VccnenoBaHnue pya Ha 000TaTUMOCTh

2.2.3 | TlpousBoacTBeHHasI MPAKTHUKA M0 MOIYICHUIO IPO(PECCHOHANEHBIX YMCHHN M HABBIKOB - 3

2.2.4 | TlpowsBoAcTBEeHHAsI MPAKTHKA M0 MOITYICHUIO IPO(PECCHOHANGHBIX YMEHHN M HABHIKOB - 4

2.2.5 | TlpepmuioMHas MPAKTHKA JIJIsl BBIIIOJTHEHHS BRITYCKHON KBAJTM(UKAIIMOHHONW paboThI

2.2.6 | 3amuTa BBIIYCKHOH KBaTH(UKAINOHHOMN pabOTHI, BKIIOYas MOATOTOBKY K MPOLEAYpE 3aIUTHI 1
IpOLEAYPY 3AIIUTEI

3. AHAUKATOPHI ®OPMUPOBAHHWA KOMITETEHITAT,
COBMEHIEHHBIE C PE3YJBTATAMM OBYYEHUS IO JUCIIUTIJIMHE

TIK-4 roToB BBINOJIHATH IOATOTOBHUTCIIBHBIC, BCIIOMOTI'aTCIIbHBIC U CIICTTHMAJIBHBIC BHU/IBI pa60T npu OTKPBITOﬁ u
HOHSGMHOﬁ a3pa60TKe ITOJIC3HBIX MCKOIIACMbIX, d TAKXKEC IIPHU INpOoHIeccax Hepepa60TKI/I MHUHCPAJIbHOI'O CBIPbA.

3HaTh: 3-1. OCHOBBI TEOPHH PA3PYIICHUS M PACKPBITHS MIHEPAIHHBIX 3€PCH MPU IOATOTOBKE MUHEPATBHOTO
CBIPBSI K 000TaIICHUIO

3-2 TeopeTndeckre OCHOBBI MATHUTHBIX U 3JICKTPUICCKAX METOJI0B 00OTAIICHIS MOJIE3HBIX
HCKOTIAEMBIX

3-3 TeopeTryeckre OCHOBHI CIICI[HATBHBIX METOAO0B 000TAICHHUS TOJIE3HBIX HCKOMAEMbIX

3-4 TeopeTryeckre OCHOBBI (PIOTAIHOHHBIX METOIOB 00OTANCHHS, TEXHOIOTHIO (HJIOTAIIHOHHOTO
Iporiecca, Mporecchl (GhIoTaIMOHHOTO 000TAIIEHNUS MOJIE3HBIX HCKOMIAEMBbIX: MACIISIHYIO, IEHHYIO,
JICHOYHYI0, KOMOMHHUPOBAHHBIE U JIpYrHe (PIoTaiMoHHbIE IPOIECCH

YMers: V-1 IlpumMeHATs 3HaHUA O MECTE MPOIECCOB APOOICHHUS, TPOXOUEHUS U U3MEIIBUCHUS B 00IIEH
CTPYKType 000TraTUTENBHOTO Mepeiesia U B3aUMOCBA3H C IPYTHMHU METOJIaMH U IPOLIECCaMHU
oborameHns

V-2 [IpuMeHATh 3HaHHS O MECTE MPOLIECCOB MarHUTHBIX M MJICKTPUUECKUX METO/I0B IPUMEHHUTEIHHO K
KOHKPETHOMY IOJIE3HOMY HCKOIIAaEMOMY

V-3 [IpuMeHATh 3HaHMS O MECTE NMPOLECCOB KOMOMHNPOBAHHBIX M CIIELAIBHBIX METO/IOB
IMIPUMEHUTEIBHO K KOHKPETHOMY TOJIE3HOMY HCKOIAEMOMY

Buanets H-1 INpencrasineHuem 00 OCHOBHBIX HAYYHO-TEXHUYIECKHX MPOOIEMaX M TCHICHIIAIX

HaBBIKOM. | MHTEHCU(HKAIMH NPOLECCOB PYAONOIIOTOBKH U MEPCIEKTUBHBIX HAIPABICHUSIX Pa3paOOTKH
COBPEMEHHBIX LUKJIOB PYIOIOATOTOBKU U HOBBIX MallVH

H-2 Ananu3a ycTOHYMBOCTH MPOLIECCAa MATHUTHBIX U AJIEKTPUYECKUX METOI0B 000TaIeHUs MOJIEe3HBIX
HCKOIIaEMBIX

H-3 AHnanu3a ycTOHYMBOCTH Mpoliecca KOMOMHUPOBAHHBIX U CHEUAIbHBIX METOI0B 00O0TralleHusI
I0JIE3HBIX UCKOIAEMBIX

H-4 Ananuza ycTOHYMBOCTH TEXHOJIOTHYECKOTO Mpoliecca (hII0TAOHHOTO 000TaIeHHUs TTI0JIE3HBIX
HCKOIIAEMBIX

[1K-8 criocoGen BBIOMPATh M paCCUUTHIBATE OCHOBHBIE TEXHOJIOTHUECKHE TTapaMeTphl 3P GEKTUBHOTO U
9KOJIOTMYECKH OE30I1aCHOTO MPOU3BOACTBA PAOOT MO IepepadoTKe U 000TalleHHI0 MUHEPAILHOTO CHIPHSI HA OCHOBE
3HaHMH MPHUHIMIIOB POEKTHUPOBAHMS TEXHOJIOTHYECKUX CXEM 000TaTHTEILHOTO IPON3BO/ICTBA M BBIOOPA
OCHOBHOT'O M BCIIOMOTaTEIbHOT0 000TraTHTEIbHOTO 000py 10BaHHS

3HaTh: | 3-1 Teopernueckue OCHOBBI IIPOLECCOB PA3PYIICHHs TOPHBIX IOPOJ B IPOLECCe APOGICHHS i




U3MENbUYCHUS

3-2 TeopeTnueckre OCHOBBI TPAaBUTALIMOHHBIX METOA0B 00OTaleHNs

3-3 O0uye MpUHIKIBI TPOSKTHPOBAHUS 000raTUTENbHBIX (paObpHK C MPUMEHEHHEM MarHUTHOTO U
IIEKTPUUECKOTO METOJIOB 00OTallIeHHS

YMets: V-1 BeiOupats 1 onpeessiTh ONTUMANIbHBIE PEXXUMBbI BEJJCHUS TEXHOJIOTHUECKOT0 Ipoliecca B
3aBHCUMOCTH OT BEIIECTBEHHOI'O COCTAaBa U IPaHyJIOMETPUIECKON XapaKTepPUCTUKH MIOJIE3HOTO
HCKOIMaeMOro

V-2 BeiOupats, onpeaensaTe 1 KOHTPOJIMPOBATh OCHOBHBIC ONTUMAIbHBIC PEKUMBI BEACHUS
TEXHOJIOTHYECKOTO MPOoIIecca

V-3 Pa3zpabarsiBaTh TEXHOJIOTHIECKUE MIPOLECCHl M CXEMBI C IPUMEHEHNEM MarHUTHBIX U
IEKTPUUECKUX METOIOB O0OTAIICHHS

V-4 BeiOupats 1 ONIpEAesTh ONTUMAIBHBIE PEXKUMBI BEICHUS TEXHOIOTMYECKOTO MIpoIecca B
3aBUCHMOCTH OT BELIECTBEHHOTO COCTaBa M IPaHyJIOMETPHIECKON XapaKTEPHCTUKH MTOJIE3HOTO
HCKOIIaeMOro

Brnagers H-1 Ananu3a TeXHUKO-3KOHOMUYECKUX MOKa3aTeIeH MpOIeCCOB PYIOMOIOTOBKY Ha

HaBBIKOM. | 0OOraTHTENBHOW (habpuKe U pa3padOTKU MEPOIPUATHI I yIYUIICHHS STHX TOKa3aTelei

H-2 Ananuza ycTOHYMBOCTH TEXHOJIOTHYECKOTO MPOIecca TPAaBUTAIMOHHBIX METOI0B 00OTalCHHS
MOJIE3HBIX UCKOIAEMBIX

H-3 Pa3paboTku TEXHOIOTUYECCKUX KOMIUIEKCOB MATHUTHOTO U AJIEKTPUYCCKOTO METOIOB
oboraieHns

[1K-6 criocobGeH aHann3upoBaTh TOPHO-TEOJOTHIECKYI0 HH(POpMALIMIO O CBOWCTBAX M XapaKTEPHCTHKAX
MHHEPAIBFHOTO CHIPhS M BMEIAIOIINX ITOPOJI, BRIOMPATh TEXHOIOTHIO IIPOU3BOICTBA PAOOT MO 0OOTAIECHHIO
TMIOJIE3HBIX UCKOMAEMBIX, OCYIIECTBISTH MOICINPOBAHIE 00OTaTUTENBHBIX IPOIIECCOB, COCTABISATH HEOOXOANMYIO
JIOKyMEHTAIHIO

3HaTh: 3-1 CBolicTBa MUHEPAIBHOIO CHIPbS, 3€PEH
3-2 O61acTh NPUMEHEHNS TPABUTAIIOHHBIX METO/IOB O0OTAIIEHHsI, OCHOBHBIE IPECHMYIIIECTBA U
HEJIOCTATKU METO/Ia

YMers: V-1 AHanu3upoBaTh YCTOHYMBOCTh TEXHOJIOTMYECKOTO IPOLIECca U Ka4eCTBO BHITYCKAaeMOMH
oborarurenbHON (abpuKoil mpoLyKIuH
VY-2 PaccunThIBaTh CKOPOCTH JIBHXKSHHUSI TEJI B Pa3IMUHBIX Cpefiax

Bnagers H-1 Ananusa ycToiUMBOCTH TEXHOJIOTHYECKOTO MIPOIecca PyAOIOATOTOBKI
HaBBIKOM. H-2 OHeHKI/I COBPEMEHHOI'O COCTOSAHUSA pa3IMYHbIX METOIOB o6ora1ueH1/m TIOJIC3HBIX UCKOIMMAaCMbIX U
TEHJICHLIUI UX pa3BUTHUs Ha ONMKANIIYIO IEPCIEKTHBY

4. CTPYKTYPA U COAEP)KAHUE

[Ipu

Kopg

Kon-Bo Jlutepar | meu
3aHiaT | HamMeHoBaHMe pa3nenoB M TeM /BUJ 3aHATHS/ Cemectp Komnereniuu
st JacoB ypa aHH

1 Pa3znen 1 [Ipo6ienue, n3Meb4eHHe H MOATOTOBKA

PYA K 000raieHuio 8 46

11 BBenenue. OCHOBBI Mpo1ecca rPOXOYeHUs
Jlpobnenne, n3MenbIeHNe U TPOXOIECHHE KaK
OCHOBHBIE TIPOIIECCHI Py JOIOATOTOBKU
oboraTuTenbHBIX (adpUK; HX MECTO B 00IIEH cxeme
ofboraieHus Moje3HbIX HCKonaeMbIX. PackpbiTue
MHHEPaJIbHBIX 3€PeH KaK OCHOBA yCHEIIHOTO
oOoraieHus. 3ajauy U coAepKaHue Kypca, ero
CBSI3b C JPYTMMH 00JIacTSIMH 3HAHUH.

OCHOBHBIE TIOHATHS ¥ Ha3HAUYCHNE TPOXOUCHHS.
Buabl TpoxodeHHs T0 TEXHOJIOTHIECKOMY
Ha3HAUCHUIO: CAMOCTOSTENBHOE, ITOrOTOBUTEIIHHOE,
BCIIOMOTaTeNbHOE, N30UpaTeNnsHoe,
00e3BOKHUBaIOLIEE.

['panynomeTpru4ecKuii COCTaB ChIITyUEro Marepuana,
KJ1acchl KpynHocTH. CpeqHuit TuaMeTp OTAeNbHON
JacTUIbl U CMECH YaCTHII. BI/II[]:I rpOXO4Y€HHUA 110
KPYITHOCTH MaTepHalia: KpyIHoe, CpelHee, MEJIKOe,
TOHKOE.

[IpocenBaromniast TOBEPXHOCTH TPOXOTOB!
KOJIOCHUKOBBIC PEIIETKH, TUCTOBBIE PEIIeTa co
HITaMIIOBAaHHBIMHU OTBEPCTUAMU, PE3SUHOBBIC PEIICTA,
MIPOBOJIOYHBIC CCTKH, IINAJIBTOBBIC, CprﬁHbIe CHUTA.

[1K-6, 3-1
8 1 [1K-4, 3-1
K-8, 3-1




JKuBoe ceueHne MPOCEHBAIOIINX TOBEPXHOCTEH,
K02 PHIHEHT )KUBOTO CEUCHHSI.
/nexuusi/

1.2

CHTOBBIN aHA/IN3, XaPAKTEPUCTHKU KPYNHOCTH
CHUTOBBIH aHANN3, CTAaHIAPTHBIC IIKAJIBI CHT.
Ammapartsl JUIs1 IPOU3BOACTBA CUTOBOTO aHAIIH3A.
XapaKkTepUCTHKN KPYITHOCTH CHITyYero MaTepraa
0 YaCTHBIM M CyMMapHbIM BBIXOZIaM KJIacCOB
KpYIHOCTH. PDOPMBI CyMMapHOH (KyMYJIATHBHOI)
XapaKTEPHCTUKU KPYMHOCTH: 110 ILTIOCY» H
«MHHYCY», TOJTyJIorapudMuyecKas,
JorapuMuIecKas.

YpaBHEHHS XapaKTePHCTHK KPYITHOCTH MaTepraia
(TompHa—Angpeesa, Posnna—Pammitepa). O6miee
MOHSTHE O CEANMEHTAIINOHHOM U
MHKPOCKOIIMIECKOM aHaIN3ax.

/nexkuus/

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

1.3

I (PeKTHBHOCTH M KHHETHKA Npolecca
rPOX0YeHust

Db dexTHBHOCTH TPOXOUCHHS — 00IIAs U TI0
OT/ICNBHBIM KJIaccaM KPYIHOCTH. JIerkue, TpyaHbie U
3aTpyJHSIONINE 3epHa. BeposSTHOCTh IPOX0XKACHHS
3epeH Yepe3 OTBEPCTHS CHTA.

BiusiHuME Ha IPOLIECC IPOXOYCHHUS PA3ITHYHBIX
(hakTOPOB: BIAXKHOCTH MaTepHana, GopMbl 1
pasmepa ero yacTuil, GOpMbI OTBEPCTHH M HAKJIOHA
HPOCEHBAOLICH TOBEPXHOCTH, CKOPOCTH ABMIKCHHUS
TPOXOTHMOTr0 MaTepHalla, aMIUTUTY /Il U YaCTOTHI
KoJIeOaHNH KOpoOa MHEPIIHOHHBIX TPOXOTOB.
TlocnenoBaTenbHOCTD BBIETICHNS KIIACCOB
KPYITHOCTH: OT KPYITHOTO K MEJIKOMY, OT MEJIKOTO K
KPYyTTHOMY, KOMOMHHPOBaHHas.

Kunetuka rnpouecca rpoxo4eHus1, ypaBHEHHs
KHHETHKH IPOXOYEHHUS. 3aBUCUMOCTD

3¢ (EKTHBHOCTH IPOXOUYCHUS OT
HPOIODKUTEILHOCTH PacceBa, HArPY3KU Ha TPOXOT U
TPaHyJIOMETPHUYECKOTO COCTaBa IPOXOTUMOTO
Martepuaia. V3BiedyeHne Menkoro Kiacca B
HOJIPELICTHBIH MPOIYKT. «3aMeTbUCHHOCT)
HaJPelIeTHOTO NPOAYKTa.

/nexuus/

I1K-6, 3-1
IK-4, 3-1
K-8, 3-1

14

OcHOBBI Mpouecca ApodIeHNs, 3aKOHBI
Apo0JIeHus

OCHOBHBbIE IOHATHS U Ha3HAUCHUE NIPOLIECCOB
npobisieHusi. COBpeMEHHBIE MTPEJICTABICHUS O
MpoIlecce Pa3pyIIeHHs yIPYro-XpyNnKUX U XPYNKUX
TBEPJBIX TeJI I10Jl MEXaHUYECKUM BO3/IeHICTBUEM.
Bunpr mexannyeckoro Bozaeiicteus. dusuko-
MeXaHHYECKUE CBOMCTBA TOPHBIX MTOPO/I: TPOYHOCTD,
TBEPJOCTb, BI3KOCTh, INTACTHYHOCTh, YIPYTOCTh,
a0pa3MBHOCTH HX 3HAYMMOCTH B MIPOIIECCAX
paspyuenus. lllkana kpenocTu ropHeIX HOPOA MO
M.M. IIpoToabsikoHOBY. CTpyKTypa FOpHBIX OPOJ,
HOPUCTOCTB, 1e(GEKTHI, TPEIINHOBATOCTb.
OOpa3oBaHKe U paCHpPOCTPAHEHUE B HANIPSHKECHHOM
YIPYTO-XpyIKOM TeJe pa3phIBAIONICH TPEIIMHEI
«KPUTHUYECKOM» JUIMHBI, KaK KpUTEpHUil
BO3HHKAEMOT'O HATPSKEHUS] aTOMHO-MOJIEKYJISIPHBIX
CBsi3eil B ycThe TpemuHbl. Ou3ndeckast CyIHOCTb
HaIpsDKEHHS U IIPEeTbHO BO3ZMOXKHAS €T
BCJIMYHHA.

3akoHbI Ipo0OseHus TOpHBIX opoa (Purtunrepa,
KupnnueBa—Kuka, Pebunnepa, borna), ux
CYILIHOCTb, JOCTOMHCTBA U HEJOCTATKH, 00IacTh
MpUMEHEHHS. 3aBUCHMOCTh YICIFHOTO pacxoja
SHEPTUH Pa3pyLICHU KyCKa WIN YaCTUIIBI TBEPOTO
TeNa OT UX KPYMHOCTH, o01Iee BhIpaKEeHHE s
SHEPro3arpar Ha COKpalieHne KpynHoctu. umekc
paboTsl ApobieHus o boHay, BO3MOXXHOCTB €ro
MPaKTHYECKOT0 MCIO0JIb30BaHusl. 130uparenbHOCTD

K-8, 3-1




Ipobienus, pu3nuecKas OCHOBa Ipolecca,
KPUTEPHH U NOKa3aTeNH, XapaKTepPU3yIoLIne
U30MPaTeNbHOCTD. Poslb 1e)eKTOB U TPEILUH TPU
PAa3IeNeHHN CPOCTKOB PA3JIMYHBIX MUHEPATIOB M UX
CBSI3b C ITOKA3aTeJSIMH H30MPaTEeIbHOCTH.

/nexnus/

15

Croco0bl ¥ cTaguu 1po0/1eHNs1, TEXHOIOTUsl
ApoodJeHust

I'panynomerpuueckuil cCOCTaB MOCTyNaroOIIEH Ha
JPOOHIBHO-COPTUPOBOUHYIO (HaOpPHKY FOPHOI
Maccel. Crioco0s! apobienus. [pobieHue KpymHoe,
cpenHee 1 Menkoe. CreneHs 1pobiieHus, ee
omnpeneneane. CxeMsl IpoOIeHns, CTaAnaIbHOCTD
npo6nenust. OTKPBITHIA ¥ 3aMKHYTHIH ITUKIIBI
npobienus. Pabota TpoOMIIOK MENKOTO IpoOIeHNs B
3aMKHYTOM IHKJIE C TPOXOTOM.

Texnonoruueckas 3pPpEeKTHBHOCT IPOOIICHUSL.
DHepreTUYecKre MoKa3aTean APOOIICHHS.
Iupkynupyromas Harpy3ka B IIUKIaX APOOTECHHUS.

TexHoOrM4ecKre 0COOEHHOCTH ApOOICHHS TPU
nepepaboTKe pa3IMIHOTO0 MUHEPAIBEHOTO CHIPBS: Pyl
METAJUTMYECKNX ¥ HEMETAJUTMYECKUX TTOJIE3HBIX
HCKOIIAeMBIX, YT DKCIUTyaTaIys JpoOIbHBIX
OTZAeNeHNi, TpeOOBaHNS KapT TEXHOJIOTHIECKOTO
pexuMa K KOHEYHOMY IIPOAYKTY ApOOIeHHSI.
OnrtumanbsHasi KpyIHOCT APOOICHOTO MPOIYKTa,
MOCTYTAIOIIETO B MOCIEAYIONIHE OTePaIii
U3METbICHHS.

/nexnms/

K-8, 3-1

1.6

OcHOBBI MpoHecca H3MeTbYeHHsI

OCoOeHHOCTH pa3pyIICHNS] MUHEPAIBHBIX YaCTHUIl X
3epeH B Ipolieccax u3MenbyeHus. KpymHocts
HCXOJJHOTO ¥ KOHEYHOTO IPpOAyKTOB. [ToHsATHE
«MacmTabHOro GakTopa» U ero BIUSHHUE HA
9HEPrOEMKOCTb IPOLECCa U3MENBUCHHS B
3aBHCHMOCTH OT TOHHHBI ITOMOJIa. PackpeiTne
PYAHBIX ¥ HEPYIHBIX MUHEPAJIOB B IIpoLiecce
W3MENbYEHHs, OTIPEACIICHNE TapaMeTpoB
PaCKpBITHS, CEJICKTUBHOCTh N3METBbYEHHSI, CIIOCOOBI
ee MOBBIILEeHNUs. B3anMoCBsI3b IporieccoB
W3MENBYEHNS U 000TalleHus IpH IepepadboTKe pyA ¢
Pa3NNYHON KPYITHOCTHIO BKPAILIEHHOCTH
MHHEPAJIOB.

VI3MenpuaeMOoCTb MOJIE3HbIX HCKOIIAeMBIX, METO/IBI
ee OnpeaeNIeHHs

/nexnms/

K-8, 3-1

1.7

Kunernka usMeabyeHust

Kunernka u3MenbueHusl, ypaBHEHHST KHHETHKH
W3MeNbYCHHs, 3HAUYCHNE TAPAMETPOB YPABHEHHUS, HX
omnpexeneane. TeXHOIOrHIECKHE 3aBUCHMOCTH,
BBITEKAIOIIHE M3 yPABHCHUSI KHHETHKU H3METbUCHUSI
[nexumst/

K-8, 3-1

1.8

TexHoJI0rus U3MeJIb4eHust

OTKpBITBIA M 3aMKHYTBI IUKJIBI W3MEJIbUEHUS.
IIpouecc o0OpaszoBaHus u YCTaHOBJICHHUS
OUPKYJTUPYIONIed Harpy3kd B 3aMKHYTOM IIHKIIE
HU3MENIbYCHUS, B3aHMOCBSI3b c
MPOM3BOAUTENFHOCTEIO  MENBHHIBL.  OmperneneHne
OUPKYTUPYOIIeH Harpy3KH. [pomyckHas
CITOCOOHOCTH METBHUIIBI.

TeXHOJ’[Ol"H'—leCKHe CXEMbI U3MCJIBYCHUA,
CTaJHAJIBHOCTh U3MCEJIBYCHUA, YUCIIO CTa}lI/Iﬁ U ux
CBs3b C mpolteccaMu oboraiieHus. OcoOOEHHOCTH
MPUMEHEHHS CTEP>KHEBBIX, IAPOBBIX U PYyTHO-
rajedHbIX MEIBLHHUL] B TEXHOJOTHYECKUX CXEMax
CTauaIbHOTO M3MenbueHus. CoueTaHue pyIHO-
TaJIeYHOTO M3MEIBUYCHHUS C IEPBUYHBIM PYIHBIM
camomnsmenbuenneM. Kiaccudukatopsr u
FPIZ[pOLIl/IKJ'[OHbI B CXE€MaX U3MCIIbUYCHHS.
OCOoOCHHOCTH Y3JI0B CONMPSIKEHUSI «METbHHUIIA —

K-8, 3-1




ki1accudukatopy. Brusuue 3¢ dekruBHOCTH
KJIacCU(HKAIMU Ha MPOU3BOJUTEIBHOCTD
menbHuULBL [lyspna, mokaszaTenu ee cocTaBa u
CBOMCTB.

TIpon3BoUTENPHOCTD METBHHUIL ITO HCXOTHOMY
MUTAHUIO U PacYeTHOMY KJraccy, (haKTopHl,
BIIMSIIONIME Ha IPOU3BOJUTENBHOCTE. OnpeienieHue
HPON3BOUTEIHHOCTH MEJIBHAIL. PacueT MelbHHUII 1o
yAeTbHON IPOU3BOIUTEILHOCTH.

ABTOMaTH3aIMs IUKIOB H3MENIbUEHHUS, 0COOEHHOCTH
PEryIupOBaHUS STHX IIUKIIOB.
TexHUKO-3KOHOMHYECKHE TTOKa3aTeIN U3MEbUCHUS.
CTOMMOCTD U3METBEYEHHS 110 OTACIBHBIM CTaThsIM
pacxona.

/nexnus/

1.9

OCHOBHEBIC TEXHOJIOTUIECKUE TTOKA3aTEITN
00oraIeHus MOIe3HbIX HCKOMAaeMbIX
/mpakTuka/

IK-4,¥-1

1.10

XapakTepUCTHKa KPYITHOCTH CBITy4ero MaTepuaa.
Pacuer nokaszarenell ypaBuenus Posena — Pammiepa
/mpakTHKa/

TK-4, V-1

1.11

TeXHONMOTHYECKUE CXEMBI PYIOTIOTOTOBKH.
/mpakTuKa/

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

1.12

Pacuer npousBoauTensHOCTH OapabaHHBIX METBHHUI
/mpakTuka/

TK-8, V-1

1.13

Bri6op u pacuer 6apaGaHHBIX MEJIBHULY
/mpakTHKa/

TK-8, V-1

1.14

PacdeT TeXHOIOTHYECKOW CXEMBI, BEIOOD
000pYI0BaHHUS IS PYAOTIOATOTOBKH
/mpakTuka/

TK-8, V-1

1.15

TTonroroBka nmpo6 1Jis mporeccoB APOOIICHHS U
TPOXOYCHUS
/nadopaTopHasi padora/

TK-6, V-1, H-1

1.16

Wsyuenue mnporiecca IpobieHust
/naGoparopuasi paéora/

TK-6, V-1, H-1

1.17

W3y4eHune nporecca rpoxoueHust
/nadoparopuasi paéora/

TK-6, V-1, H-1

1.18

CHTOBOH aHATN3 3€PEH MUHEPAIIOB
/naGoparopuasi paéora/

TK-6, V-1

1.19

KontponbsHas pabota Nel (Tekyiuii KOHTPOJIb)
/mpakTHKa/

TK-6, V-1, H-1

Paznen 2. 'paBUTALlHOHHBIE METOABI
o0oramieHust
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Beenenue. OCHOBHBIE IOHATHSA O
rPABUTALMOHHBIX MeTOAAX 000ralieHus
XapakTepUCTHKa IPaBUTALMOHHBIX METOJIOB
oboraieHus 1 ux knaccudukanms. XapakTepucTuka
CBOWCTB MUHEPAJIOB U CPEJ, UCIIOIb3YEMBIX IPU
rpaBUTAIIMOHHOM oboraieHny. PaznennurensHoie
npusHaku. Peonornyeckue cBoiicTBa
Pa3IeIUTENbHBIX CPEJ] U METO/BI X ONPEISNCHUS.
OpakroHHIN aHaMn3. Pacder GppakimoHHOTO
COCTaBa MPOAYKTOB OOOTAIICHUS.

[nexnms/

IK-6, 3-2

2.2

Teopernyeckue 0CHOBbI I'PABHTALMOHHBIX
MeTOJ0B.

CobonHOe magenue Ten. J{BmkeHne TBEpIoro Tena
B cpezie. Buapl conpoTuBieHnii cpensl.
TypOyJeHTHBIH U TAMUHAPHBIA PEKIM JABHKCHUS.
YpaBHeHHS TUHAMUYECKOTO paBHOBecHs. OCHOBHBIE
3aKOHBI IBIDKeHUs yacTuil. Obmiee BEIpaxeHHe
KOHEYHOW CKOPOCTH MajieHHs cHepHIecKOro Tena.
MeToib! onpeenieHns KOHEYHOM CKOPOCTH 110
napametpy Jlsmenko. OTKJIOHEHHE B CKOPOCTH
JBIDKEHHUS JUTE MPHEPAIBHBIX YacTHI] HETPABUIILHOM
tdhopmsl. KoaddunueHT chepuaHOCTH MUHEPATBHBIX
YJacTHII.

PaBHOMamaemocTs TeN B cpese u KodddunueHt
paBHonagaeMocTH. I1yTh, NpoWaeHHBIH TeIOM, 10

K-8, 3-2




JOCTIKEHHUS] KOHEUHOH ckopocTH. CKOpoCTh U
HarpaBlICHUE ABMKEHUS B BOCXOSIIEH 1
HUCXOAALLIEHN cpenax.

CTecHEeHHOE IBIJKEHUE MUHEPATBHBIX YACTHII.
ConpoTuBieHUE Cpeabl IPH CTECHCHHOM JBHXCHUM.
CKOpOCTb CTECHEHHOT'O JIBIKEHHUs. B3BemuBanue
MUHEpPAIbHBIX YacTUIl B BOCXOAAIIEH cTpye.
Crpykrypa B3BemIeHHoro cinos. Koahdumuent
paspbixienusi. OTHOCUTENbHAS INIOTHOCTh B3BECH.
TlonsTHE O KPUTHUECKOI CKOPOCTH.
PaBHOManaeMoCTh B yCIOBHSAX CTECHEHHOTO
JBHKEHHS YaCTHI

/nexnus/

2.3

I'uppaBianyeckas kiaccupuranus
XapakTepHCcTHKa IpoIecca 1 007IacT! IPUMEHEHUS
THIpaBINIecKoi kiaaccupukanun. CrocoOs!
THIPaBIMYECKOH KiIaccudukanun. Paznenenue
MHHEpaJIbHBIX YaCTHIl 10 CKOPOCTH MajeHus. Porb
KPYIHOCTH ¥ IUIOTHOCTH 3epeH. DPPEeKTUBHOCTD
kinaccuduxanun. CeIMMEeHTaluOHHBIN aHAIU3.
Knaccnguxarys B MexaHHIECKHX
knaccuduratopax. [IpuHImN NeicTBYS.
Hasnauenne 1 TUITBI MEXaHHYECKUX
KJIaCCU(HUKATOPOB — KOHYCHBIX, KOPBITHBIX 1
KaMepHBbIX. [ mapaBnmdeckas kaccudukanus B
YCIOBHSAX CBOOOJHOTO M CTECHEHHOTO JBHKEHHSI.
KoncTpykimu rugpaBIuIecKux KIaccu(rKaTOpOB.
IIpumeps! npuMeHeHUs THAPABINYECKON
KJTacCU(UKAIIMU U TEXHHUKO-9KOHOMHYIECKHE
MOKa3aTelu.

Knaccudukanus B mosne 1eCTBUS NEHTPOOSKHOM
CHJIBL. [ MIPOLMKIIOHBI KaK KiIacCU(UIMpyonye
anmapartsl. [Ipunnumner geficteus. O6macts
npUMeHeHUs. Teopus IBUKEHUN )KUIKOCTH U
YacTHIl B THAPOLUKIOHE. DPPEKTUBHOCTD
KJIacCU(HUKAIIUH B TUAPOLUKIOHAX. OCHOBHBIE
(hakTOpBI, BIUAIONINE HA pa0OTy THAPOIUKIOHOB.
TeXHUKO-9KOHOMHYECKOE COMIOCTABICHNE PAOOTHI
THAPOLUKIIOHA C IPYTHUMH KJIACCU(HUKATOpPaMU.
CxeMbl KIaccu(pUKayy ¢ IpUMeHEeHHEM
THAPOIHKIOHOB. CXEMbI yCTaHOBKHI
THIPOIMKIOHOB. TEeXHOIOTHYECKUH pacyeT 1 BEIOOP
THPOIMKIIOHOB.

/nexuus/

K-8, 3-2
I1K-6, 3-2

24

O0oramenne B TAKeJbIX Cpefax

Cpenbl 715 pa3AeNneHus 3epeH M0 MIOTHOCTH.
Peonoruyeckue cBOWCTBA — IIIOTHOCTH, BS3KOCTD,
HaIpshKEHHE CABUra U YCTOWYUBOCTh CyCHEH3HH.
3aKOHOMEPHOCTH JIBUKEHHSI MUHEPAIBHBIX YaCTHIL B
cycrnien3usix. KoHCTpyKuus 1 0071acTH IPUMEHEHHS
Pa3INYHBIX CENapaTopoB.

TToAroToBKa CHIpBS /1 00OTAICHUS B TSXKEIBIX
cycren3usix. [IpyHInnuanbpHas cxema o0orarieHus
B TSDKENBIX CycleH3usixX. [Ipurorosnenne u
pereHepanys cycreH3uil. TeXHHKO-9KOHOMHYECKHe
HOKa3aTelH IpoLecca.

VHTteHcndukalys nporecca pasieieHns B
TSDKEJIBIX cpeax. TshkenocpeaHoe o0oraieHue B
LEHTPOOEKHBIX arnapaTax, UCIOIb30BaHUE
TSDKEJIBIX JKHKOCTEH.

[nexnms/

K-8, 3-2
IK-6, 3-2

2.5

Orcanka

XapakTepHCTHKa ITpoliecca 000ralieHns 3epHUCTBIX
MaTepralioB B BEPTUKAIBHON CTpye 1 001aCTh ero
npuMeHeHus1. PU3ndeckre OCHOBBI OTCAIKU U
3JIEMEHTHI THAPOJMHAMHYECKUX 3aKOHOMEPHOCTEA.
Ortcajka B CTpye IIepeMEeHHOTO HAlpaBIeHHs U B
BOCXOJISIIEH CTpye.

CBoifcTBa MUHEPAIbHOM MOCTENH U B3BEILICHHOTO
CJI0sl MUHEpaJIbHbIX yacTuil. CoBpeMeHHbIe

K-8, 3-2
[1K-6, 3-2




MpECTaBICHUS O MEXaHU3MeE JIEUCTBUS
MHHEPaIbHON MOCTENHN MPH PACCIOSHUHU YaCTHII.
kel orcaaku. [{nmuHa xo4a M 4acToTa KavyaHUM
nopuras. [{uadparmsl npu otcanke. Teoperudeckas
cXeMa JBHKCHUS YacTHUI] B IIPOLIECCE OTCAKU.
PesxuMbl paGoTHI OTCAIOYHBIX MAIINH, THIIBI
KOHCTPYKIIMH 1 00J1aCTH NX IPHMCHEHHSI.
Iloaroroka marepuana k orcaake. Orcanka
KJIaCCU(PHULIUPOBAHHOTO M HEKJIaCCU(UIIUPOBAHHOTO
MaTepHana, 0TCaJKa TOHKOro MaTepuna. TunudaHsie
CXeMbl IPUMEHEHHUS OTCaJKH U TEXHUKO-
SKOHOMHYECKHE ToKa3aTenu. Pacuer u BeIOOD
OTCaJOYHBIX MAIIUH.

/nexnus/

2.6

O0oramenne B 10TOKaX TEKyIIUX 10 HAKJIOHHOM
MOBEPXHOCTH

JIBIKEHHE IOTOKOB BOJIBI 110 HAKJIOHHOM
noBepXHOCTH. OCOOCHHOCTH JBIKCHUS
MHHEPaJIbHBIX YAaCTHIl B HAKIIOHHOH CTpye BOABL
TypOyneHTHOCTh HOTOKOB U BOZHUKHOBEHHUE
B3BEIIMBAIONIEH BEPTUKAIBHO COCTABIIIONIEH
ckopoctH. [TorbemMHas cuiia IOTOKOB.
3aKOHOMEPHOCTH JABM)KCHUS YaCTHUI] B TIOTOKE.
Knaccnguxanus anmapaToB u 00671aCTh UX
HIpUMEHEHHSI.

XapakTepHCTHKa IIPOIECCOB 00OTAICHUS Ha
KOHIIEHTPAILMOHHBIX cToNaxX. TeopeTndeckne
OCHOBBI paccaoeHus B3Becell Ha cTonax. Poib
Hapudennit. @axropsl, BIUIONHE HA paboTy
CTOJIOB M PETYJIMPOBAHUE IPOLIECCA Pa3/ICICHUS.
Tuns! cTosioB. BEIOOp M pacyeT KOHIEHTPAITMOHHBIX
CTOJIOB. TEXHUKO-9KOHOMHYECKHE TaHHBIE
oOorameHuns Ha CTOJIaX B CPABHEOHUH C IPYTUMH
anmaparamu. OcoOeHHOCTh pabOTHI MIITAMOBBIX
CTOJIOB.

Teopernueckue OCHOBBI poIiecca KOHIIEHTPAIMU Ha
LUTI03aX. Y CTPOHCTBO 1UTI030B. PO MuHepanbHOM
MOCTEJIH B IIUTI030BOM Iporiecce. DakTopsl,
BIUSIONINE Ha paboTy nuiro3oB. TpebGoBanus K
MOATOTOBKE MaTepuana Jisi o0oraleHus Ha
nnTo3ax. [IpakTuka MprMEeHEeHNS MITI030B.
TexXHUKO-IKOHOMHYECKHE TTOKa3aTeNH.
Oco0eHHOCTH IPUMEHEHHS M KOHCTPYKIIHH IIITI030B
JUIst 00OTaIIeH!s IJIAMOB.

Teopus mporeccoB 00OTaIeHNs Ha BHHTOBBIX
cerapaTtopax U BUHTOBBIX HITI03aX. OcobeHHOCTH
JIBHDKEHHMS TIOTOKA M PACCIIOCHHST MUHEPaIbHBIX
B3Beceil Ha BUHTOBBIX cenapartopax. [IpuHuumn
paboThI, THIIBI BUHTOBBIX CEMapaTOPOB U LIII030B.
IToaroroBka ucxonnoro matepuana. @akTopsl,
BIIUSIONINE Ha pa0OTy BUHTOBBIX CEMApaTOPOB.
TIpon3BOAUTETEHOCTD aNMapaToB, CXEMbI
MpPUMEHEHHs] BHHTOBBIX IIITI030B U CETapaTopoB.
TeXHUKO-9KOHOMHYECKHUE JaHHBIE [0 000TalIeHHIO
PYA ¥ IECKOB Ha BUHTOBBIX CelapaTopax M IPyrux
anmaparax.

OCOOEHHOCTH PaCcCIOCHUS 3ePHUCTHIX MAaTEPUAJIOB B
CTpyHHBIX annapatax. [IpuHiun necrTeus, TUITBI U
YCTPOHCTBO CTPYHHBIX KOHIIEHTPATOPOB.
TloaroroBka marepuana st oboramenns. GakTopsl,
BIIUSIONINE Ha paboTy KOHIEHTpaTopoB. ObmacTu
IPUMEHEHHS U IIpaKTUKa padoThl. TexHuKo-
9KOHOMHYECKHE TTOKa3aTeln

[nexnms/

K-8, 3-2
IK-6, 3-2

2.7

CnenuanbHble BUABI TPABUTAIIOHHOTO
oboramenus

LlenTpoGexHsle, BUOpanOHHbIE, KDY TOHAKIOHHEIE
U [ITHEKOBBIE cenaparopsl. TeopeTndeckue
0COOCHHOCTH MPOLIECCOB pa3/ie/iCHUs B HUX.
Koncrpykuun. Ycnosus padotsl. [Tokasarenu.

K-8, 3-2
IK-6, 3-2




[Toaroroska matepuana. O6macTu IPUMEHEHUS.
Oco0eHHOCTH TPaBUTALIMOHHOTO Pa3JIeTICHUs B
BO3yIIHOM cpeae. [IpuHuun neicTus, ycTponcTBo
MTHEBMAaTHYECKUX OTCaJOYHBIX MAIIUH U
cerapatopoB. QakTOpEI, BIMSIONHE HA X PadOTy.
TToaroroska marepuana. O61acTs IPUMEHSHUS
ITHEBMAaTHIECKOH KOHIIEHTpanuH. TeXHUKO-
SKOHOMHYECKHE TT0Ka3aTeIn. A3pOCYyCIICH3HOHHOE
oboraiieHue.

XapakTepHCTHKa Mpoliecca Ie3UHTErpaluy i
MPOMBIBKH, 0011acTu npuMeHeHust. dusnueckue
CBOIfCTBa TJIMH U JPYTUX MAaTEPHAIIOB,
MOCTYTAIONHMX Ha IpoMbIBKY. Kimaccudukanms
MPOMBIBOYHBIX MAIINH, TUIIBI ¥ KOHCTPYKIIHH.
YcraHOBKa M 3KCIUTyaTaIys IPOMBIBOYHBIX MaIlIHH.
CxeMbl IPOMBIBKH. TeXHUKO-9KOHOMHYIECKHE
nokasareny. Hampapnenus no naTeHCHUKaLUK
MPOLECCOB JE3UHTETPALIH

/nexkuus/

2.8

TexHoI0rH4YecKue cXeMbl H OPraHu3anus
MPON3BO/JCTBA HA TPABUTAIMOHHBIX
obdorarurejabHbIX adpukax

OO0u1re MPUHITUITEI TOCTPOCHUS cxeM. [lonroToska
MOJIE3HBIX UCKOMAEMBIX JIIsl 000TalleHHS
TPaBUTALMOHHBIMHA METOJIAMH. Y CIIOBHS
MPUMEHEHHS Pa3UYHBIX TPABUTAIIMOHHBIX
MPOIIECCOB M TEXHOJIOTUIECKUX CXEM B 3aBHCUMOCTH
OT TEKCTYPHBIX H CTPYKTYpPHBIX OCOOCHHOCTEH
pyasl. KoMOWHHPOBaHHBIE CXEMBI C PHMEHEHUEM
TPaBUTAIMOHHOTO oOoraieHus. TeXHOIOTUS 1
amnmaparypa Jyisi [TyO0OKOro rpaBUTAIHOHHOTO
00oTaIeHNs] TOHKOU3MEIBYCHHBIX PY/I, IIJIAMOB U
XBOCTOB.

TurmoBsle cXeMbl TPAaBUTALIMOHHOTO 000TAICHHS
PYZ, yIiieil ¥ IecKoB. DIEMEHTHI OPraHU3aLuI
MPOM3BOACTBA U TEXHUKU 0€30MaCHOCTH B
TPaBUTAIMOHHBIX IIEXaX 000TaTUTEIHHBIX (abpuK.
Hcnonp3oBanne 000pOTHBIX BOJ IIPU
TPaBUTAIMOHHOM oOoramieHuu. [IlepcrekTHBBI
Pa3BUTHSA TPABUTALIMOHHOTO O0OTAIICHHS U
BOTIPOCHI OXPaHbI OKPYIKAFOIIEH CPeIbL.

/nexums/

K-8, 3-2
I1K-6, 3-2

2.9

Pacuer mroTHOCTH M cOCTaBa CPOCTKOB
MHHEpaJIbHBIX YaCTHII 110 UX IIIOTHOCTH. Pacder
MapaMeTpoB Pa3JIeNUTENbHOM CyCIeH3HN.
/mpakTHKa/

TK-8, V-2

2.10

PacueT KOHEYHO# CKOPOCTH CBOOOIHOTO T ICHUS
YaCTHI] B BH/E IIapa U ee JHaMeTpa 1Mo H3BECTHON
KOHEYHOM CKOPOCTH CBOOOIHOTO MaICHHUSI
/mpakTuka/

TK-6, V-2

2.11

Pacuet koHE4HOI CKOPOCTH CTECHEHHOTO MaJIeHUs
€MHUYHBIX YaCTHUI B BUJIE IlIapa B OTPAHUYEHHOM
npocTpaHcTBe. Pacuer koHeuHO cCkopocTH
CTECHEHHOT0 MaJIeHUs YacTUI] OJJHOPOTHON
KPYITHOCTH TIPH UX Pa3TIUYHON 00BEeMHON
KOHIIEHTPAIu!

/mpakTuka/

TK-6, V-2

2.12

Pacuer ko3 hunmenTa paBHONAIAEMOCTH
Pa3IMYHBIMU CIIOCOOAMU
/mpakTHKa/

TK-6, V-2

2.13

TexHomornueckuil pacyet ruAPOIMKIOHOB. Pacuer
3(hGEKTUBHOCTH KIACCU(PHUKAINN B MEXaHHIESCKUX
KJIaCCU(HUKATOPaX U THAPOIUKIOHAX

/mpakTuka/

TK-8, V-2

2.14

W3zyuenue nporiecca oboramieHus Ha
KOHIICHTPAIIHOHHOM CTOJIC
/nadopaTopHas padora/

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

2.15

N3y4eHue mporeccoB 00orameHust Ha 0TCaA0uHON
mamuae OT-52

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




/nadopaTopHas padora/

2.16

N3yuenue nporeccoB 00oraleHus Ha cenapaTopax
/1aGopaTopHas padora/

IK-6, H-2
K-8, H-2

2.17

VI3y4eHne KOHCTPYKLHH I'HAPOLUKIOHA
/naGoparopHas pa6ora/

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

2.18

Konrpomshas padora Ne2 (Tekymiuii KOHTPOIIB)
/mpakTuka/

TK-6, V-2
TK-8, V-2

Paznen 3. MarHuTHBIE U 3JIEKTPHYECKHE METO/IbI
o0orameHust

10

3.1

Beenenue. @u3nyecKue 0CHOBbI MATHUTHOI 1
3JIeKTPUYECKOIl cenapanuu.

Ilenb u conepkanue pazaena. TepMUHOIOTHS.
OO6nacTs MPUMEHEHHS IPOIECCOB, OTHOCSIINXCS K
MAarHUTHBIM, 3JIEKTPUYECKHUM U CHEUATbHBIM
MeToJjaM o0oraIieHusI.

Kpatkas ucropust. Ponp poccHiCKHX 1 COBETCKHUX
yU€HBIX B Pa3BUTHU 3THX METOJIOB. 3HaUECHHE JUIS
peLICHUS IPAKTUYECKUX 3a/a4.

IIpuHIMIE] pa3/ieieHuss MUHEPAJIOB [10 MAaTHUTHBIM
U 2JIEKTPUYECKUM CBOMCTBaM, pa3ieIUTEeIIbHbIC
MPU3HAKU B MATHUTHBIX U 2JIEKTPUYECKUX HOMIAX.
IIpuHnunuanbHOE yCTPONCTBO MATHUTHBIX U
JNEKTPUIECKHX CETapaTopoB.

TK-4, 3-2

3.2

XapakTepHMCTHKA MATHUTHBIX M0JIeil M CHCTeM
Paznenenne MuUHEpanbHBIX YaCTHI] B MATHUTHOM
nosie. Cyxoe 1 MOKpOEe MarHUTHOE 00OralieHue
Ooorarienne c1abOMarHUTHEIX Py
XapaKkTepUCTHKN MarHUTHBIX IToJIei

TK-4, 3-2

3.3

MarauTHsble cBOMCTBa Py U MUHEPaJIOB
MaruurtHas BOCHPUUMYHUBOCTb. MarautHeii
THCTEPE3UC M €ro poidb MpPH  MarHUTHOM
oborameHun. YCIOBUS pa3feleHHs MHHEPAIoB B
MarHATHOM II0JIe, TOYHOCTb (YyBCTBHUTEIBHOCTb)
paszeneHus, PaBHOIIPUTSATHBAEMBIC 3epHa,
KO (QHIMEHT PaBHOIPUTATHBAEMOCTH. MeToanka
OIIpe/IeNICHUS MarHATHOH  BOCIIPHUMYHMBOCTH,
HAIPsHKEHHOCTH ¥ CHJIBI MATHUTHOTO TIOJIS.
XapakTepuCTHKa  IOCTOSHHBIX ~ MarHUTOB IO
ocrtaTouHOd HamarHmueHHOcTH (B) m BenmumumHe
KoopuuTHBHOH cuisl (H). Wzmenenne »>tux
BEJIMYMH 3a CYET BAPbUPOBAHMS COCTABa CILUIABOB.
Meroppl pacueTa nokasarenei 00OrameHus 1o
pe3yJibTaTaM MarHUTHOTO aHAJIM3a PYJIbL.

TK-4, 3-2

3.4

IIpakTHKa pa6oTh! (padpuk, NnepcneKTHBA
Pa3BHTHSI MATHUTHBIX METO0B 000TaAllICHUSsI
OmpeneneHne ONTHMAIBLHON TPOM3BOAUTEIHFHOCTH,
MPOBEPOYHBIE PACUETHI MIara MOII0COB, CKOPOCTH
OapabanoB cenaparopoB. Tumossie
TEXHOJIOTHYECKHE CXEMBbI 000TaIleHNs CUITBHO- U
cJ1abOMarHUTHBIX Pyl YEPHBIX METAJUIOB, PEIKHX
METaJUIOB, KEPaMHUYECKOTO ChIPbs, a0pa3uBHBIX
MartepHuanoB. Perenepaiys cycreHsuu ¢
(heppOMarHUTHEIMH yTSHKEITHTEISIMA.

OCHOBHBIE HANPABICHUS PA3BUTUS TEXHUKH U
TEXHOJIOTHY 00OTAIIEHNS B YBEITMUCHUH TITy OHHBI
M3MENbYEHHS TIPH CTaJHATbHOM yIaleHIN
HEMarHWTHOTO MPOJYKTA U3 MpoLecca.

I1K-4, 3-2

3.5

®Du3nyecKkne 0CHOBBI JIEKTPUYECKHX METOA0B
o0oramenust

Teopernueckue ocHOBBI MeToa. Knaccuguxarus
MHHEPAJIOB I10 AJIEKTPUIECKUM CBOHCTBAM
(3MEKTPONIPOBOAHOCTB ).

YcnoBus pactpeie/ieHusl MUHEPaIoB IIPH
3NIEKTPUIECKOM 00OTAICHUH, 00IACTh TPUMEHEHUS.
BrusiHue pa3nuyuHbIX GakTOpOB Ha 3JIEKTPUUECKUE
CBOICTBa MHHEPAJOB (TeMIlepaTypa, Bjara, Colu,
IIIJJAMBI, peareHTsl U T.1.). OCOOCHHOCTH THHAMUKH
JIBIDKEHMS YaCTHUI] B JIEKTPUUECKOM IOJE OT
croco0a 3aps KK YacTHIL, SIBIICHHE 00paTUMOCTH.

TK-4, 3-2




Knaccugukanus npouneccoB 3J1eKTpHYECKOro
o0oramieHus o XapaKTePUCTUKE NIEKTPUUECKOTO
HOJISL ¥ 1O CIIOCO0Y IOJyUeHHs YaCTULIAMH 3apsizia
cenapany (KOpOHHbIH, KOMOMHUPOBAHHBIH,
JVIICKTPHIECKHH, TPUOOIIEKTPOCTaTHIECKHUA,
TpHOOAATe3HOHHBIH).

3.6

Odu3ryeckrue OCHOBBI CeMapalyui B MATHUTHBIX
MOJISAX.
/mpakTuka/

IK-4, V-2

3.7

MarHuTtHbIe CBOMCTBA Py, UX KJIACCUUKAINSA 1
CBSI3b CO CTPOEHHMEM U MOATOTOBKOI! K cenaparuu
/mpakTHKa/

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

3.8

CBoiicTBa J1EKTPONPOBOIHOCTH PYH, UX
KJITaCCU(HKAIHS U CBSI3b CO CTPOCHUEM H
MOATOTOBKOM K cenapaiuu

/mpakTuka/

IK-4, V-2

3.9

IIpakTrka MarHUTHOTO U 3JEKTPUYECKOTO
oboramieHus
/mpakTHKa/

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

3.10

TloaroroBka pymasl mepel MarHUTHBIM O00OTaleHIEM
/1aGopaTopHas padora/

[1K-4, V-2, H-2

311

TloaroToBKa pyasl mepes 3IeKTPHISCKUM
oborameHnemMm
/nadopaTopHas padora/

TK-4, Y-2, H-2

3.12

Mzydenue nporeccoB oboraiieHus Ha MarHUTHOM
ceraparope
/nadopaTopHasi padora/

TK-4, H-2

3.13

W3yyenue mporeccoB 00OTaleHUs Ha
INEKTPUIECKOM CerapaTope
/nadopaTopHas padora/

TK-4, H-2

3.14

W3yyenue mporeccoB 00OTaleHUs Ha
JJIEKTPOMArHUTHOM pa3JieinTene
/nadopaTopHasi padora/

TK-4, H-2

Pazgen 4. CnenuajibHble H KOMOMHMPOBAHHbIE
MeTO/bl 000raneHNsI

12

41

BBenenue.

IIpenmer u coneprxanue pazaena. OCHOBHBIC
CBEJICHHA O CICIUATBHBIX 1 KOMOMHUPOBAaHHBIX
MeToax o0orameHus, 001acTh UX IPUMCHEHHS,
POJIb U 3HAYCHHUE B TIepepabOTKe MUHEPATEHOTO
CBIpBSI

I1K-4, 3-3

4.2

O0oramenne no cMa4YMBaAHHIO
®noTorpaBuTanys. TeopeTndeckre OCHOBBI METO/.
Ob6nacts mpumernenust. Obopynosanue. [IpakTika
UCTIONB30BaHMs Tporiecca. CxeMbl 00oTaIeHusI.
OCHOBHBIE peareHThl, HCIOJIb3yeMbIe B IIpoLecce
¢nororpaBuTanyu. TeXHUKO-9KOHOMHYECKHUE
HOKa3aTeJH IpoLecca.

OoorarieHne Ha JIMNKHX HOBepXHOCTsIX. CyIIHOCTD
U TeOpeTHIecKue OCHOBHI MeToaa. O0macTs
npumeneHns. O6opynoBaHue. XapaKTepHCTHKA
JIMIIKUX COCTAaBOB M TpeOOBaHUS K HAM. TexHHKo-
SKOHOMHYECKHE TTOKa3aTelH IpoIecca.

IK-4, 3-3

43

CopTHpoBka pya

Py4Hast COpPTUPOBKA [0 BHEIITHUM MPU3HAKAM.
CyuiHocts Merona. O01acTb MpUMEHEHUSL.
O06opymoBaHue pabovnuX MECT, TPOU3BOIUTEILHOCTD
nporecca. TeXHHKO-IKOHOMUYECKHE MTOKA3aTEeIN
nporecca.

MexaHu3UpOBaHHAsI COPTUPOBKA.
Pagnomerpuyeckoe oboramenue. Obmas
XapaKkTepuCTHKa MeToa. Vcmons30Banne MeTo1a
PaAMOMETPUYECKOTO O0OTaIIEHHS IS
IPEBAPUTEIBHOTO Pa3ICICHHS TONIE3HBIX
HCKOIMaCMBbIX HA OTACIBbHBIC TEXHOJIOTHYCCKHUE THIIbI,
JUTSL IPEABAPUTENLHOTO 00OTAICHHST
KPYITHOKYCKOBOTO MaTepHaIIa, JUIs MOy IeHHs
KPYITHOKYCKOBBIX KOHI[CHTPATOB | JIJISI JIOBOJIKH
KoHIeHTPaToB. OCHOBHBIC (HhaKTOPHI, BIUSONINE HA

I1K-4, 3-3




MOKa3aTeNl PaAuOMETPUUECKOTO 0OOTalleHHs.
Pannomerpnueckoe oboraiieHne paJioakTHBHBIX
pya. Pannomerpuueckoe oboramieHue
HEPaJMOaKTUBHBIX MOJIE3HBIX HCKOMaeMbIX. O6m1e
NPUHIHITEL ¥ KJIACCU(UKAINSI METOI0B, 001acTh nX
npuMeHeHus1. POTodIeKTPOHHEIH, TaMMa-
a/ICOPOIMOHHBIH, PEHTI €HOIIOMUHECIIEHTHBIH,
(oTomeTpuuecKuii ¥ Apyrue MeToasl. Bonpocs
TEXHHUKHU O€30IT1aCHOCTH M OXpaHbI TpyAa. TexHHuKo-
SKOHOMHYECKHE TT0Ka3aTeNu Ipolecca

4.4

Oforauienue MUHepaJioB Mo ¢popMe, pa3IHIUIO B
TPeHuH, TBEPAOCTH, YIPYTrOCTH, TEPMHUYECKOE
oboraienue, 1eKPUMUTALMS.

CyIIHOCTH KaXJIOTO METO/Ia, MX 00mIast
XapaKTepUCTHKA, TPUMCHsIEMas armapaTypa.
O0nacTh MPUMEHEHUSI KaXIOTO METOJIA M TIPAKTHKA
HCIOJIb30BaHMs. TeXHUKO-9KOHOMUYECKHE
MMOKA3aTeIH.

I1K-4, 3-3

4.5

KomOunupoBaHHbIe MeTOIbI 000TaILIEHHUs U
nepepadoTKH MOJIe3HBIX HCKOMAaeMBbIX

Xummdeckoe oboramienue pya. TeopeTndeckue
OCHOBBI CEJISKTHBHOTO PACTBOPECHHUS MHHEPAJIOB.
CoBpeMEHHBIE TEOPHU PAaCTBOPHMOCTH, MEXaHU3M
pacTBOpeHUs] MHHEpaloB, KHHETHKa IIpolecca
PacTBOpPEHUSL.

TepmoanHamMuueckue u KUHETHIECKHUE
HPEINOChIIKH HW30MPATENbHOTO BBIMIETAYNBAHUS H
Ppa3noykeHNs] MUHEPAJIOB.

Meroasl W cxeMmbl  o0orameHust  pyfq,
OCHOBAHHBIC Ha CEJICKTUBHOM BBIIICIAUMBAHUN VIIH
pa3nokeHHH MuHepanoB. KucioTHoe M ImenodHoe
BBIIENIaUNBaHNe. BplenaunBadne KapOOHATOB,
CHJIIMKATOB, aFOMOCWJINKATOB. BplmenaunBanue
tdochatoB u yrmwmmsauus Qocdopa. TexHuKo-
SKOHOMHYECKHE TIOKa3aTeNn XMMHYECKOTO
oborameHusl.

TepMoXuMHYECKHE METOIBI  H30UPATENHEHOTO
pa3NokeHHsT M TPEeBpalleHHs MHHEPaIoB IIpU
oboramennn pyn. OOGXur kapOOHATHBIX pyx C
MOCJIEYIOIINM Y/IJICHUEM N3BECTKOBOW CYCIICH3HU.
Tepmoxumuueckas 00padOTKa KEIEe3HBIX U JPYTHX
PYA Hepen MEXaHHIECKIM 00OTalIeHHEeM.

JloBogka ®  mepepaboTka  KOHIICHTPATOB.
T'mppomerammyprudeckas, HHPOMETAITyprudecKas,
MHUPOTUIPOMETAILTY prudecKasi. IepepaboTka
KOJUISKTUBHBIX  (DJIOTALIMOHHBIX  KOHIIEHTPATOB.
ITepepaboTka  METHO-LIMHKOBBIX  KOHIIEHTPATOB.
Cynbduausupyromuii 00XUT W BbIIETaYHBaHHE.
ABTOKIaBHBI mponecc. Bakyymublii  mpouecc.

TlepepaboTka ME/JHO-CBHHIIOBO-IIHHKOBBIX
KOHIIEHTPATOB:  CyJIbpuam3upylomuii  o0XHur u
BBILIETAYMBAHHUE, ABTOKJIABHBIIT nporiecc,
XJIOPHJIOBO3TOHKA, THIPOMETAIUTY PrHYeCKHI
nporiecc. IlepepaboTka  CBHHIIOBO-IIMHKOBBIX
KOHIICHTPATOB! aBTOKJIABHBIN u
rugpoMerautyprudeckuii - mponecc.  IlepepaboTka
LIMHKOBBIX, MEeJHO-MOJINOACHOBBIX, PTYTHO-
CYPBMSIHBIX,  KalbLMTO-LICEIUTOBBIX,  OCIHBIX

HUOOHEBBIX, OCPUIUINEBBIX, OCIHBIX OKUCICHHBIX
MOJINOIEHOBBIX KOHIIEHTPATOB.

[TepepaboTka  MPOMEXKYTOUYHBIX HPOJIYKTOB
o0oraimeHnsi ¢ pas3ioKEHHEM OCHOBHOTO IIEHHOTO
MHHEpana. BelienaunBaHue I[IEHHBIX MHHEPAJIOB,
OCaXICHUE XMMHUYECKHX KOHIIEHTPATOB, IKCTPAKIIUS
U CcopOLMs [EHHBIX DIIEMEHTOB W3 DPAacTBOPOB M
nyner.  IlepepaboTka  MOJMMETAUTHYECKUX — H
MOJIUOIEHOBBIX TIPOMEKYTOYHBIX POIYKTOB.

Meramtypro-hioTaiuoHHbIe CXEMBI
oboramieHus. ['uapomerautypro-¢paoTaloHHOe
oboramienne. [lepepaboTka ypaHOBO-MEIHBIX U

I1K-4, 3-3




YPaHOBO-ITUPUTHBIX pyZ. [Mupomeramrypro-
¢oraumonnoe  oboramienue.  OKHCIUTENbHBIH
00XKHTr.

Paznenenue MEIHO-MOJIHOIEHOBBIX u
MOJINOIEHO-BUCMYTOBBIX KOHIICHTPATOB.
Paznenenne ¢ocdopura m kxampnura. OtaeneHne
IIeeNuTa,  amarhra, OapuTa  OT  KaJbIUTa.
CynbGUIU3UpyOMuiA 00U, BOCCTAHOBHTEIHHBII
00HUT, XJOPUPYIOIIUIT 00XKHUT.

DKOHOMHKAa KOMOMHUPOBAaHHBIX METOIOB
oOorameHus 1 nepepadoTKu MOJIE3HBIX
nckonaeMblx. OXpaHa OKpysKarolei cpempl.

4.6

BakTepuanbHoe BhINeIaYMBaHHE IBETHBIX H
PEeIKHX MeTAJJIOB

Hcnonp30Banne MUKPOOPTaHU3MOB B
MPOMBIIUTIEHHOCTH JUTS BBIIIETaYNBaHMS IIBETHBIX U
PEAKUX METaJUIOB U3 Py, JUISl BHIICIAYNBAHUS
MapraHLeBbIX Py ¥ IIIaMOB.

Teopernueckue OCHOBBI IPUMEHEHUS
MHKPOOPTaHM3MOB IIPH BBILIENa4YMBaHHN METaJIOB.
OCHOBHBIE THIIBI MUKPOOPTaHN3MOB, IPIMEHIEMBIX
IIPH BBIIIENIAYMBAHUN MeTaioB. DakTopsl,
BIIMSIFOLIME HA KU3HEEATEIbHOCTD U aKTUBHOCTD
THOHOBBIX MUKPOOPTaHU3MOB. B3anmMonelicTeue
THOHOBBIX OAKTEPHii C MOBEPXHOCTHIO CYIb(OUIHBIX
MHHEpAJIOB IPH BblleNaynBanui. Ousndeckue,
XMMHYECKUE M OHOJIOTHYECKHE METO/IBI
MHTECHCU()UKAINN ACSTEIBHOCTH OaKTEPHIA.
TexHoOIOTHS GaKTEPHATBHO-XUMHIECKOTO
BBIIIEJIAYMBAHMS [IBETHBIX METAJUIOB M3 OTBAJIOB H
Ky4. [ToAroToBKa 1 yCTPOHCTBO OTBAJIOB M Ky JUIS
0aKTepHATbHO-XMMHYECKOTO BEIIIIE/IauBaHHSI.
CriocoOrI OpoIIeHHs OTBAJIOB U Kyd. LlupKyssiuums
pacTBOpOB. MeTObI U3BJICUCHHUS MEIU U3 PACTBOPOB
HocJie BblllenaynBaHys. IIpakTruKa BbILIeNIauHBaHUs
MeJIM U3 OTBAJIOB M Ky4. Ky4HOe BbIlenauHBaHue
30JI0Ta U ypaHa.

TexHoJIOoTus NOA3EMHOTr0 OaKTepHaIbHO-
XHUMHYECKOTO BBIIIECIaYNBAHUS MEU U ypaHa.
TexHoJI0rus YaHOBOTO Mpoliecca OaKTePUaIbLHOTO
BhIenaunBanusa. O01Me CBEACHUS.
TexXHOIOrHYeCKHe CXeMbI OaKTEPHAIBLHOTO
BBILETAUYMBAHMUS MBILIBSKA U3 YIIOPHBIX
MBILIBSKCOAEPIKAIIMX KOHIIEHTPaToB. I10AroToBKa,
nepepaboTKa, pereHeparys OaKTepuaIbHbIX
pacTBOPOB ¥ MX HCIIOJIb30BaHUE. TEXHOIOTHS
YaHOBOTO Ipoliecca OaKTepHaTbHOTO
BBIIIE/IAYMBaHNs KOJUIEKTHBHBIX KOHIIEHTPAaTOB
[[BETHBIX MeTauoB. CXeMbI TepepaboTKu
30JI0TOMBIIIBSKOBHCTBIX KOHIIEHTPATOB C
HpUMEHEHHEM 0aKTepHUaIbHOTO BhIIIEIaYNBAHUS 1
[IMaHUPOBAHMSI.

TIprMeHeHHe reTepOTPOIHBIX MUKPOOPTaHU3MOB
JUIS BBILIENAUYUBAHHS ¥ OCKICHHUS 30JI0TA.
Oo6oraieHre HU3KOCOPTHBIX OOKCHUTOB € TIOMOIIIBIO
Gaxrepuil.

DKOHOMUKA Tpoliecca GakTepHaIbHOTO
BbIIICTaUYHBAHUS

IK-4, 3-3,Y-3

4.7

OCHOBBI 00OTAIICHHS B CIICLHAIBHBIX H
KOMOWHHPOBAHHBIX MOJISIX.
/mpakTuka/

[K-4, ¥-3, H-3

4.8

Knaccudukanus pya wis pyaopasoopku,
MOJIrOTOBKA PY/I K COPTHPOBKE
/mpakTuka/

[1K-4, V-3, H-3

4.9

Bu/pI B3aMOIEHCTBHS KYCKOB pa3IelsieMbIX
KOMITOHEHTOB ¢ paboueil MOBEPXHOCTBIO cermaparopa
/mpakTuka/

[K-4, ¥-3, H-3

4.10

Buipl oboraiieHns: Ha OCHOBE H30MPaTEIbHOTO
M3MEHEHHs Pa3MEPOB KYCKOB Pa3/ie/isieMbIX
KOMIIOHCHTOB

[1K-4, V-3, H-3




/nupakruka/

411

Krnaccudukanus MHHEpaIoB IO PaCTBOPUMOCTH,
BHBI XUMHYECKOTO 000raIeH s
/npakTuka/

I1K-4, V-3, H-3

412

BakrepHallbHOE U XMMHYECKOE BBILICIAYHBAHIEC
/npakTuka/

I1K-4, V-3, H-3

4.13

Tepmuueckoe oboramienne
/npakruka/

[1K-4, V-3, H-3

4.14

T'uapoMeTauTy prudecKue mpoLecchl
/npakTuka/

[1K-4, V-3, H-3

4.15

doTorpaBuTALHS
/npakTuka/

I1K-4, V-3, H-3

Paznen 5. @oTanimoHHBIE METOABI 000TAILIEHHUSI

51

BBenenue.

CopnepxaHue pasziena, ero 3aaud U 3Ha4YeHHUE.
CyIIHOCTb, II1aBHBIE 0COOEHHOCTH U
KiIaccu(uKanus (GpaoTanuoHHBIX TPOIIECCOB.
3HaveHue (IIOTAIMOHHBIX METOJIOB 00OTaIICHHS B
PeLIeHNU HapOIHO-X03AMCTBEHHBIX 3a/1a4 U
SKOHOMHYECKUX MPOOIIEM HCIOTB30BaHUS
MHUHEPAJIBbHBIX PECYpPCOB, MTOBBILICHUN
KOMIUIEKCHOCTH UCIIOJIb30BAHHUS MOJIE3HBIX
uckonaeMbix. Ponb yuensix Poccuu B pazsutuun
TEOPHH, SKOJIOTHUECKH YUCTON TEXHOJIOTHU U
TEXHHUKH (DIOTANMOHHOTO 00OrallecHHSI.

0,5

TIK-4, 3-4

52

Teopernueckne ocHOBBI Mpouecca GJIoTaINH,
3JIeMEHTAPHBIN aKT QJIoTALHH
TepMoauHAMHKA 3JIEMEHTAPHOI0 aKTa (uIoTaluU
Kparkast xapakTepuctuka paszaena ¢as,
Y4YaCTBYIOIIUX B 3JIEMEHTAPHOM aKTe (hIIOTALUH.
CBolicTBa MOBEPXHOCTHU pa3jielia «BOJa—BO3IYX).
CBOHCTBa MOBEPXHOCTH pazjielia «KMUHEPaI—BOIay.
Kpaesoii yroa cMaunBaHus IPY COPHUKOCHOBEHUH
TBEPJIOH, KHUIKOU 1 ra3000pasHoii da3.
TepMoauHaMUUeCKuil aHAIN3 BO3MOKHOCTH
aJeMeHTapHoro akra ¢uotanuu. [Tokasarens
¢notupyemoctH. BrmsiHue my3sIppKOB rasa,
BBIICIAIOIINXCS U3 PACTBOPA, HA ITOKA3aTeNlb
¢drotupyemoctu. [lokazarens GroTHPyEeMOCTH MU
KOAJIECIIEHTHOM MEXaHU3Me IeMEHTapHOTO aKTa
¢otaunn. BriusiHue rucrepesnca cMauMBaHUs Ha
3Ha4YEHUE KPaeBoro yria 1 MokaszaTeib
¢dnotupyemoctH. MI3MeHeHne SHEPTUH NPOCIIOs
BOJIBI MKy Iy3BIPEKOM M YaCTHIEH IPH
JJIEMEHTAPHOM aKTe (JIOTAIIH.

TIK-4, 3-4

53

Du3uyecKue 0CHOBBI IIEHOYHOH (IoTaluKu
VcnoBue paBHOBECHS YaCTHUIIBI Ha MIIOCKOM
MOBEPXHOCTH pas3ziesia «ra3—KUAKOCTb». DaKTopsl,
BJIMSIONINE Ha MPOIECC TUICHOYHOU (IIoTaIMu

0,5

TK-4, 3-4

54

®Du3uyecKue 0CHOBBI MEHHOI (JIoTaHN
®DakTopsl, ONPEACISIONINE BEPOITHOCTD
MUHEpaJIH3aliH My3bIPHKOB U TIEHHOH (proTanuu
gacTull. BeposSTHOCTD CTOJIKHOBEHHS YaCTHIIBI C
My3BIPEKOM. BeposATHOCTE 3aKperuieHus YaCcTHIIBI Ha
my3bIpbke. BeposTHOCTE coxpaHeHus
3aKPEMUBIINXCS HA My3bIPhKE YacTUIl. BeposTHOCTh
yAepKaHUsS YacTHUIl B cJioe neHbl. HeoOxoanmbIit
pa3mMep my3bIpbKOB 1pu (iroTarmu. Kiunetnka u
ckopocTh (oTanuu. KnHeTHueckue Moiesu
nporecca ¢urotanun. [lepcreKTHBEI UCTIOB30BaHUS
KAHETUYECKUX 3aKOHOMEPHOCTEH B CHCTEMaX
aBTOMATHYECKOTO YIpaBieHus (raoTanuei ¢
npuMeHeHreM O9BM.

TIK-4, 3-4

55

®du3nyecKkne OCHOBBI IEHHOI cenapanuu
[IpuHIMI IEHHOIT cenapanuy 1 0COOEHHOCTH
nporiecca. Hecymas cmocoOHOCTb EHHOTO C10sl IPH
HOrPY’KEHUU B HETO 4aCTHLbL. XapaKTEPUCTUKA CUJL,
JICHCTBYIONIMX HA YACTUILy B IEHHOM CJIOE.
TpeboBaHUs K TEXHOJIOTHUECKIM TTapaMeTpaM 1

0,5

TIK-4, 3-4




peareHTaM IpH NEHHOH cemapanuy KpymHbIX 1
MEJIKHX 3€peH.

5.6

IoBbimenue 3ppeKTUBHOCTH (PJIOTALMH 3€pPEH
TPAHMYHOMH KPYIHOCTH

BnmsiHue a’poruapoAnHaMUYECKHX yCIOBHI Ha
(roTHpYeMOCTh 3epeH IT'PAHMYHON KPYITHOCTH.

Y cnoBUS NOBBIMIEHNS KPYITHOCTH (DIOTHPYEMBIX
3epeH ¥ 3PEKTUBHOCTH (HIIOTAIMH TOHKMX YaCTHIL.

0,5

TIK-4, 3-4

5.7

®oraunoHHble pearenTbl HazHavyeHnue u odomas
XapaKTePHCTHKA (pJIOTALIMOHHBIX PeareHToB
Hasnavenue u knaccupuxanust GIoTalMOHHBIX
peareHToB TPeOOBaHYS, IPEABIBISIEMBIE K HAM.
CocrosiHHe ()IIOTAIMOHHBIX PEAareHTOB B )KUIKON
(hase MyJIBIIBI B 3aBUCHMOCTH OT MX KOHIICHTPALUH,
3HaueHns pH ¥ OKNCIHUTETHEHO-BOCCTAaHOBUTEIEHOTO
MOTEHLIKANA My IbIbL. AICOpOIHs peareHTOB Ha
HOBEPXHOCTH Pa3Jielia «KUIKOCTb—Ta3y. AncopOrms
pEareHTOB Ha MOBEPXHOCTH pa3ielia K MUHEepal—
pacTBOpY.

TK-4, 3-4

5.8

Biisinue 0CHOBHBIX (pAKTOPOB HA COCTOSIHUE
TMOBEPXHOCTH MUHEPAJIOB B OTCYTCTBHUE
codupareseit

Bnusinue pH u okxucinnTenbHO-BOCCTAHOBUTEIBLHOTO
MOTEHIIMAIA ITyJIBITBEI HA COCTOSHUE MTOBEPXHOCTH
MUHEpaJoB. Brnusiaue nzomophusma,
3MEKTPOPH3HYECKUX CBOUCTB U
KPHCTAIUIOXUMHYECKOTO CTPOCHHSI MUHEPAJIOB Ha
COCTOSTHHE UX MMOBEPXHOCTH. B3anMHoe BrusiHIE
MHUHEPAJIOB.

TK-4, 3-4

59

Cobuparenn ¥ MeXaHH3M HX JAelCTBHS PH
$aoranuu

CTtpoeHne MOJIEKY U KilacCu(UKAINsA COOUpaTeNei.
YcnoBus 3aKkperuieHus: coOupartens Ha MUHEPaITbHOU
MOBEPXHOCTH. BiusiHUe [UIMHBI anlosIpHOM Lenu
coOuparens Ha IPOYHOCTD €ro 3aKPEIUICHHUS.
MexaHu3M AeicTBHS B 00JaCTh IPUMEHEHHUS
aroJISIPHBIX coOMpaTesei, TeTeponoIPHEIX
cobupateneii ¢ HeonpeaeIeHHIM XUMUIECKUM
COCTaBOM, KATHOHHBIX, OKCUTHAPHIBHBIX U
Cynb(GTUAPUIBHBIX COOUpaTeNeil; reTeponoIsIPHBIX
HEMOHOTEHHBIX cobupareneil. Pacxox u cronMocTb
cobupareneii. Porms popm copbumm coduparens npu
dbroTanuu

I1K-4, 3-4

5.10

AKTHBATOPBI 1 MeXaHHU3M HUX JeHCTBUS
Ha3naueHue 1 OCHOBHBIE MEXaHU3MBI ICHCTBHS
peareHTOB-aKTUBAaTOPOB. AKTHBHpYIOLIee JeiicTBIe
pEareHToB MyTeM XUMHIECKOH OUHCTKH
MOBEPXHOCTH MHUHEPAIIOB. AKTHBHUpYIOIIee AeiicTBre
pEareHToB IMyTeM XeMOCOPOLINH HOHOB TOBEPXHOCTH
MUHEpaJIoB. AKTUBHpYIOIIEE IeUCTBUE pEeareHTOB
IyTeM IreTepOreHHOM XUMHUYECKOH peakiiy.

TK-4, 3-4

5.11

Jenpeccopbl 1 MeXaHU3M UX JAeiicTBUS NPH
daoranuu

Ha3nauenue u oCHOBHbIE MEXaHU3MBI AEUCTBUS
peareHToB-zenpeccopoB. CymecTBYONIE
MIPEACTAaBICHUS O ACTPECCUPYIOMIEM JeHCTBHN
HIEJIOYHBIX PEareHTOB, CYJb(QHUIOB MIETOYHBIX
METaJIOB, IMAHHUIOB, KHCIIOT. Jlenpeccupyroinee
JIEHCTBHE COJICH HIEIIOUHBIX, IIEJIOYHO3EMENIbHBIX
METAJUIOB U alloMUHMs. Jlenpeccupyoliee 1eicTBrue
XpOMaToB, OMXpoMatoB, Gocdaros, Gpeppu- u
¢deppoumanuos. lenpeccupyroliee JeHCTBHE
MUHKOBOTO KYIIOpOCa W €r0 COYETaHUH ¢ IPYTHMHU
pearentamu. [enpeccupyromiee aeiicTBrue
CyIb()OKCHIHBIX COSTMHEHUH U UX COYETaHM C
IPYTUMH peareHTaMu. Jlenpeccupyroliee neicTBre
XKUJKOTO cTekna. [lenpeccupyrolee neiictsue
OpraHMYECKUX PeareHToB. Pacxoj u CTOUMOCTh
JIeIPECCOPOB.

0,5

TIK-4, 3-4




5.12

PerynsiTopbl cpelibl U MEXaHU3M MX JelicTBUS
npHu GJIoTanuu

Ha3znauenne 1 OCHOBHBIE MEXaHU3MBbI JEHCTBUS
PETYJISTOPOB Cpeabl: peryanpoBanue pH mynbmsr;
yAaJeHNe U3 )KUIKOH (ha3bl MyJIbITbl HEXKETATEIEHBIX
HMOHOB; PETYJIUPOBAHUE OKUCIUTENHHO-
BOCCTaHOBHUTEIHHOI'O MOTEHIMAJIA ITYJIbIIbI;
peryJiMpoBaHue MpOoLEeCcCOB TUCTIEPraluy U
KOaryJsiyy IUIaMOB. PeareHThI-peryssTopsl,
MpUMEHsAEMBbIC Ha IPAKTUKE, UX PACXOI U
CTOMMOCTb.

0,5

TTK-4, 3-4

5.13

IlenooGpa3oBaTen u MeXaHU3M JAeiicTBUSA
CrpocHue U GU3NKO-XUMHUYECKHAEC CBOWCTBA U
KIaccudukaius neHoobpaszosareneit. Poib u
MeXaHHM3M JCUCTBHS TIEHOOOpa3oBaTeIeii.
CraOnu3aIys U raieHue meHbl GIOTHPYFOIIMUCS
YacTUaMU. BTopuuHas KOHLIEHTpAIXs MUHEPAJIOB B
nene. [leHooOpa3oBarTeny, MpUMEHsIeMbIe Ha
MpPaKTUKE, UX PACXOJ] U CTOUMOCTb.

0,5

TIK-4, 3-4

5.14

TexHoi0rus (pJIOTALIMOHHOIO IPOLIECCA.
OcHOBHBIE XapaKTePUCTUKHU BEIICCTBCHHOT O
CoCTaBa NMOJIE3HBIX UCKOITIAE€MbIX U UX BJIUSTHUEC HA
daoranuio

Bimsane COACp)KaHUA ICHHBIX KOMIIOHEHTOB,
MHUHEPATOTUICCKOTO COCTaBa, BTOPUYHBIX
M3MEHEHUI MUHEPAJIOB U reHe3uca py1 Ha
pe3yabTaThl praoTanuu. XapakTep BKPAIuIeHHOCTH U
HeO6XOI[I/IMa$I KPYINHOCTb UBMEJIBYCHUSA TIPU
(droTanuu. YrpapieHUEe Ka4eCTBOM TOJIC3HBIX
HCKOMMAa€MBbIX, NOCTYNAIOIIUX Ha q)HOTaHI/IOHHOG
oboraieHue.

0,5

T1K-4, 3-4

5.15

Cxembl puroranuu. Pexxumbl duoranuu
Knaccuduxanus onepannit paoranuu u
CTaANAIBHOCTD CXeM (PIIOTAIOHHOTO 00OTaICHNUSL.
CxeMsl ¢ pa3aenbHol 00paboTKoi U (roTanuei
MECKOB U IMIIaMOB. CXeMbl KOJUIEKTHBHOI 1
cenekTBHOH (oTaryu. KoMONHMPOBaHHEIE CXEMBI.
Knaccnduxarys MuHepaIoB 10 GpIOTHPYEMOCTH.
TexHoJOTMUECKUE PEXKUMBI IPH (IIOTALUH DY,
COJIeprKaIIUX MUHEPAJIbI C BHICOKOW €CTECTBEHHOM
TUIPOoPOOHOCTHIO. TEeXHOIOTHIECKHE PEXKUMBI TIPH
CEeTIeKTHBHOH (hoTamuu CyIb(UIHBIX, METHBIX,
MEJHO-MOINOIEHOBBIX, METHO-IIHHKOBO-TIMPHUTHBIX,
MeJTHO-HHUKEJIEBBIX, OJINMETaNTMYECKIX, PTYTHBIX,
CYPBMSIHBIX, MBIIIBSKOBBIX PYyJI 1 CAMOPO/IHBIX
MeTaJuIoB. TeXHOJIOTNYECKHe PeXKUMBI CEIICKTHBHON
¢otaunu npy nepepaboTKe OKUCICHHBIX U
CMEIIAHHBIX Py/]] [BETHBIX METAIIOB, OApPUTOBBIX,
(hITFOOPUTOBBIX, AITATUTOBBIX, POCPOPUTOBBIX,
MOHAIIUTOBBIX, IIEETUTOBBIX M BOJIL(PAMUTOBBIX
pyZz. TexHonornyeckue pekuMbl CENEKTUBHOM
¢rroTanny Npy U3BJICYSHUH OKUCIIOB XKeJe3a, XpoMa,
Maprasia u3 py; MUHEepaJIoB TUTaHA U LIUPKOHUS U3
Py u pocchineii. DIoTaIus TaHTAI0-HUOOUEBBIX,
OJIOBSIHHBIX, YPAHOBBIX PyJl U OOKCHTOB.
TexHOMOTHMUECKNE PEXXUMBI (HIIOTAIINH TTOJIEBBIX
MIITATOB, OEPHIIINEBBIX U JIUTUEBBIX PYH, ATIOMHHIH
COEPXKAIINX CHIINKATOB. TeXHOJIOTHIECKHE
PEXHUMBI IIPU CEJICKTUBHON (QIIOTAINH PACTBOPUMBIX
coneid. MonHas ¢noTtanus. AHamM3 KOHKYPHPYIOMIAX
TEXHOJIOTUYECKUX PEXNMOB CCJICKTUBHOM d)HOTaLII/Il/I
C YYETOM PacXoIHbIX KO3(D(HHUIHEHTOB,
TPOIOJUKUTETBHOCTH (DIOTAINH, TEXHOJIOTHUECKUX
nokasareneil. HanpapneHus coBeplIeHCTBOBaHUS
pexuMoB (roTaruy. JKOHOMHUYECKOE 3HAUCHHE
ONITHMU3AIIH, HHTCHCHU(DUKANK U aBTOMaTH3aINN
(roTanMoOHHOTO TpoIecca.

TK-4, 3-4

5.16

KoHnanuuoHnupoBanue nyjbn U 000pPOTHBIX BOJ
nepexa gJioTauuei
Ha3nauenue onepanuii KOHAMIHOHUPOBAHHUS.

TK-4, 3-4




KoHuuoHnpoBaHue 1myJbIbl ¢ paCTBOPUMBIMU
coOuparensiMu U MOAU(UKATOPAMH.
KonnnunoHupoBaHue ¢ 1enbio aecopoun
coOupatens ¢ MOBEPXHOCTH Pa3AesIeMbIX
MHHEpaJIOB; IepepacipeieNieH s coonpaTens Ha
MOBEPXHOCTH Pa3/eIIeMbIX MUHEPAJIOB; YAAICHUS
3arps3HAIOINX MUHEPAIBHBIX IpHMeceii ¢
MOBEPXHOCTH MUHEpasioB. KoHIUIIMOHNpOBaHNe
(IIOTALIMOHHBIX MYJIBII C TA3aMH.
KoHaNIOHNPOBaHHE HOHHOTO COCTaBa
HPOMBIIIICHHBIX U 000POTHBIX BOJL.

5.17

Pacuer kuHETHYECKUX U TEPMOJIUHAMUYECKUX
napameTpoB (IoTanuu
/mpakTHKa/

TK-8, V-4

5.18

Pacder kauecTBEHHO-KOJIIMUECTBEHHBIX M BOJTHO-
IIJJAMOBBIX CXEM
/mpakTuka/

IK-8, V-4

5.19

Pacuer npousBoauTensHOCTH (IOTOMAIINH
/npakTHKa/

TK-8, V-4

5.20

Pacuer u BBIOOp (hrroOTOMAIMH
/npakTHKa/

IK-8, V-4

5.21

Pacuer u BBIOOp BCIOMOraTensHOTO 000PYAOBaHHUS
/mpakTuka/

IK-8, V-4

5.22

TloaroroBka pyasl nepen GpIoTaOHHBIM
oboramennemMm
/nadopaTopHasi padora/

TIK-4, H-4

5.23

W3yuenue nporeccoB 00OTaleHus Ha
(hIOTAMOHHON MaIlInHE
/nadopaTopHas padora/

TK-4, H-4
TK-8, V-4

CamocrosiTesibHasi paboTa CTyIeHTa

8.9

288

6.1

Pabota ¢ neKIMOHHBIM MaTepUanoM, IIOMCK U 0030p
JIMTEPaTyPbI U AIEKTPOHHBIX HCTOYHHKOB
nH(OPMAIIHH 10 TeMaM Kypca, YKa3aHHBIM B
paznene 4 PIT.

54

IK-4, 3-1
K-8, 3-1
IK-6, 3-1

6.2

TeMbI 17151 caMOCTOSATEIBPHOM IPOPabOTKHU:

Pazpen 1

1. HasnaueHwe omepammii rpoxodeHus. OmpenencHue
3(Q(}EKTHBHOCTH ~ TPOXOYCHHS,  JKUBOTO  CCUCHHUA
MPOCEUBAIOLIEH TOBEPXHOCTH.

2. Ousnueckne U (HU3MKO-MEXaHHUUYECKHE CBOMCTBA
TOPHBIX  IOPOJ,  BIUWSIONIME  HAa  IIPOIECC
PYAOIOATOTOBKH. MeTObI U CIIOCOOBI ONPEASICHHUS
9THX CBOICTB.

3. OCHOBHBIE TTOHATHS O TIOJIE3HOH, TOTPeOIIEMON 1
YCTaHOBOYHOIT MOIITHOCTEIO MEIBHUIL.
XapakrepucTika 00OpYIOBAHMS U1 M3MENBUYCHH,
TIOCTPOCHHUE CXEM, PacyeT 1 BBIOOD.

Paznen 2.

1. CBoOojHOE M CTECHEHHOE MaJIeHHE Tell.
PaBHODaaeMocTh.

2. 3aKOHOMEPHOCTHU 00OTaIIEHHs B TSDKEIBIX Cpeax.
Orcanxa.

3. [loHATHE O pa3AeNUTENBHON Cpeie U KPUTEPHIX
pa3zieneHus.

72

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

6.3

Brinosnnenue nomaisero 3aianus (o BapuaHTam)

36

MK-4, V-1, H-1
[K-8, V-1, H-1
TK-6, V-1, H-1

6.4

PaboTa ¢ JIEeKIIMOHHBIM MaTepHaIoOM, TIOUCK U 0030p
JUTEPATYPHI U SJIEKTPOHHBIX HCTOYHUKOB
WHQOPMAIINH TI0 TeMaM Kypca, YKa3aHHBIM B
paznene 4 PITJ

36

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

6.5

Tembl 7151 CAaMOCTOSITENILHOM MTPOPAOOTKH:

Pazgen 3.

1. Cnoco0b! pa3zeneHyss MUHEPAIbHBIX YaCTHIL IO
MariMTHBIM U 3JICKTPUYCCKUM CBOICTBaM.
3aBUCHMOCTD Q) (PEKTHBHOCTHU CeTapauy OT
COCTaBa M CBOWCTB pa3IeNsieMbIX MHHEPAJIOB.

2. Pacuet adyekTHBHOCTH paz/ieneHus B
MAarHHTHBIX, JIEKTPHYECKUX U KOMOMHUPOBAHHBIX

36

[1K-4, 3-2, 3-3,
3-4




HOJISIX.
3. 3aKOHOMEPHOCTH 00OTAICHHS B 3IEKTPUIECKUX
HOJISIX U MOJISIX KOPOHHOTO pa3psza.

Paznen 4.

1. Cioco0s! pa3neneHus MHHEPaJIbHBIX YaCTHII 110
KOMOWHAIINN UX CBOIMCTB. 3aBHCHMOCTh

3¢ ()EeKTHBHOCTH pa3/ieNIeHNs OT COCTaBa U CBOWCTB
pa3zensieMbIX MHHEPaJIoB.

2. 3aKOHOMEPHOCTH 000TaICHHS C TPUMEHEHHEM
BBILIETAUYMBAHUS XUMUYECKOTO ¥ GaKTepHaIbHOTO.
3. 3aKOHOMEPHOCTHU THAPOMETAILTYPIHYECKOTO
oborareHusl.

Pazpgen 5.

1. Kimaccudukanust (proTannoHHBEIX IPOLECCOB.
Knaccnouxarus GproTaioHHBIX peareHToB.

2. PaznenurensHble MpU3HAKY IpH (raoTarmy.
XapakTepucTHKa Pa3IeIUTENbHBIX CPE IPU
¢uotarmu. CMayMBaeMOCTb, KPacBOM yroJl

CMauHBaEMOCTH.
3. Ilennast ¢morauust. [TocTpoeHre KHHETHIECKHX
KPHUBBIX.
6.6 BrimonHenne KypcoBoi paboTh [K-4 V-1, V-2,
V-3,
9 54 IK-8, V-1, V-2,
V-3,V-4
I1K-6, V-1, H-2
3 Kourpousn 9 36

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

KoHTpoJibHbIe BONIPOCHI /151 CAMOCTOSITEIbHOM MOATOTOBKH K TeKyllell aTTecTaluu
Bonpocs! 1151 OLleHKU 3HAHUI
.Kaxwue omepanuu npu o0orameHnn MoJIe3HBIX UCKOTAEMBIX Ha3hIBAIOTCS MOATOTOBUTEIHHBIMU?
. Kak ouenuts pazmep MuHepaabHON 4acTULBI?
. Kakue BrI 3HaeTE, CITOCOOBI ONpeieTICHNS CPEIHETO pa3Mepa YacTHIl MUHEPaTbHON cMecH?
. Kak cTpositcst KpuBBIe TpaHYJIOMETPHIECKOTO COCTaBa MPOIyKTa?
. Kakne ¢popmybl mpuMeHSIOTCS UIsT OTIMCaHUS XapaKTePUCTUKA KPYITHOCTH MaTepraa?
. Haznauenwue omeparuy rpoXodeHus B IPOIIECCe MTOATOTOBKH MOJIE3HBIX UCKOIIAEMBIX K 000TaIeHnIo?
. Uto Takoe 3pPpeKTHBHOCTS TPOXOUCHHUS U KaK €€ OMpPeIeITUTh?
. Kakne rpoxoTsl IpUMEHSIOTCS IS TPOXOUYCHHS TSIKENBIX, CPEIHUX U JIETKAX MaTepHaoOB?
9. OCHOBHBIE TIpaBUIIa SKCIDTyaTallud TPOXOTOB.
10. Yo Takoe pacKprITHE MUHEpaa, OT KAKUX CBOMCTB FOPHOM MOPOBI OHO 3aBUCUT?
11. Kak ornieHnBaeTcs qpoOUMOCTE TTOJIE3HBIX HCKOMAeMBbIX ?
12. Yto Ha3bIBaeTCS CTENCHBIO APOOIICHNS, KAKIX BETMYWH OHA TOCTUTAeT HACOBPEMEHHOM 000pYIOBaHUH?
13. KOoHCTpYyKIHS MIEKOBBIX IPOOHIOK, UX OCHOBHBIC TEXHOJOTHUYCSCKIE XapaKTePUCTHKH.
14 KoHCTpYKIMH KOHYCHBIX APOOMIIOK. YeM OTINYIAr0TCs KOHCTPYKIIUH IPOOHIIOK KPYITHOTO APOOIEHUS OT
JPOOWIIOK CPETHETO M MEJIKOTO APOOIICHHS?
15. 115t npoOIeHnst KaKuX MOPOJI MPAMEHSIOTCS BaJIKOBEIE, 3y04aThie, MOJIOTKOBBIE U APYTHE KOHCTPYKIIUU
JIpOOMITOK?
16.910 Takoe ctaaus APOOIICHU, CTEIIEHb IPOOICHHS?
17.0T gero 3aBUCUT YUCIIO CTAIUI JPOOICHHS B CXEME PYIOMOATOTOBKU?
18.Kax ompenenseTcs 1erecoo0pasHOCTh MPUMEHEHHS OTIEPaNliii TPOXOUYCHHSI B CXEME PyIOTIOATOTOBKH?
19.910 naeT npuMeHEHHE 3aMKHYTOTO ITUKJIAa APOOICHUS?
20.Kax ompenenuTs pesxuM paboThl KOpITyca ApoOIeHUs?
21. KakoB MexaHM3M Npoliecca U3MeIbYeHUs ?
22410 Takoe H3MEIbUACMOCTh MaTepHralia, CIocoObI ee onpeaeIcHus?
23 .IlpuHuun paboThl B KOHCTPYKIUHU OapaOaHHBIX METbHHII.
24.Kakue cyniecTByIOT PeXKHMbI PabOThI MEJIBHUIL?
25.B 4eM pa3HUIa MEXIY HOJIE3HOH, MOTPeOIIeMOr ¥ YCTaHOBICHHOH MOITHOCTHIO METbHHUIIBI?
26.0T 4ero 3aBUCHUT MPOU3ZBOJUTEIILHOCTh METIbHUIL?
27. Kakue cymiecTByrOT CXEMbI U3MENbUYEHHS MUHEPAILHOTO ChIPbs?
28. OnTuUManpHasi KPYMHOCTb MMUTAHUS CTEPKHEBBIX, [IAPOBBIX MEIbHUI] U MEJIBHULL CAMOU3MEIbYEHUS?
29. B 4eM 3aKimoyacTcs BIMSHUC HUPKYISIIMOHHON HATPY3KH Ha 3QPEKTHBHOCTH N3MEIBYCHUS ?
30. B yem cymrHOCTh MPHUHITUIIA TOJOOHS IIPH PacdeTe CXeM H3MEIbUeHIS U BBIOOpEe 000pyIOBaHUS IS HUX ?

0NN bW

1. Ha kakmx IIPUHIUIIAX OCHOBAHBI TPaBUTAIITMOHHBLIC IMMPOIECCHL 060FaIlIeHI/I$I? B xaknx cpeaax




MIPOU3BOIUTCS TPABUTAIIMOHHOE OOOTameHue?

2. B Kakux OTpacisx MNPOMBIIUIEHHOCTH M JUIl KAaKHX IOJE3HBIX HCKOMAEMBIX IPUMEHSIOTCS
TpaBUTAIMOHHBIC TTPOIIECCHI?

3. B 4eM CyIIHOCTP pa3MHUYHBIX BHIOB COTIPOTUBIICHUS CpeNbl aatonieMy B Hell Texy? [laiite onpeneneHue
K03 pHIIMEHTa COTIPOTUBIICHHUS Cpebpl. B deM OH BhIpaXkaeTcs?

4. O6macts npumeHeHus: popmyn Purtuarepa, Amnena n CTokca 1o ompeeeHn0 KOHETHO CKOpoCTH
rmageHus’?

5. B gem 3akimogaeTcss METOJI OTIPeIeNIeH ] KOHEUHOW CKOPOCTH nazaeHus (mo Jlsmenko)?

6. Kak BImr0oT (hopMa 4acTHUI] M TEMIIEpATypa cpelbl Ha CKOPOCTh UX MaJeHUs?

7. Kaxk Haiitn k03¢ dummeHT paBHomagaemoctu? KakoB mopsaok Mponu3BOACTBA CEANMEHTAIIMOHHOTO
aHanmu3a’?

8. Kakue akropsr BnusroT Ha 3 (HeKTHBHOCT THAPABINIECKOH KiIaccupukannu?

9. Ilo KakuM NpHU3HAKaM IPOU3BOIUTCS TPYNITHPOBKA MAIINH U alllIapaToB AJIs THAPABINIECKON
Kaccupukam?

10. Kak ycTpoeH geTsIpex CeKIMOHHBIA THAPABIHMICCKIN KIacCH(PUKATOP U OT YeTo 3aBHCUT 3()(HEKTUBHOCTh
ero paboTsI?

11. ITo xakoMy IPHHIUITY PaOOTAOT MECKOBBIE U IIAMOBBIE KOHHYECKNE KIACCU(PUKATOPHI?

12. Kak ycTpoeHbI MEXaHHIECKHE KIaCCH(UKATOPHI C OIHOM 1 IByMs HE TIOTPYKEHHBIMHU H TIOTPY>KEHHBIMHU
crmpansiMu? Kak paccauThIBaeTCsl MPOU3BOAUTENLHOCTD CITUPANIBHBIX KJIACCH(HKATOPOB 110 CIIMBY U IeCKaM?
13. Kak ycTpoeHs! onuHapHbIe 1 OaTapeliHple THAPOIUKIOHEI? Kak paccuuThIBacTCS MPOU3BOAUTEILHOCTh
TUIPOIUKIOHOB? Kak perymupyioT ux padory?

14. Kakue cuitbl IEUCTBYIOT Ha MUHEPAIFHOE 3€PHO B MTOTOKE, TEKYIIIEM 0 HAKJIOHHOH miockoctu? Kak HalTH
CKOPOCTB JIBM)KEHHS YacTHUI] B TakoM moToke? [1o kakuM nmpu3HaKaM NPOU3BOIUTCS KIacCU(PUKAIMSA MAIIHH U
annapaToB JUI 000TAIEHNS B TOTOKE BOJBI, TEKYIIEM 110 HAKJIOHHOH IIIOCKOCTH?

15. Kak ycTpoeHsI U036 1 TOANLTIO3KH? Kak HaifTH OCHOBHEIE apaMeTpsl uX padoTsl? Kak paccuntarth
MPOU3BOIUTENBEHOCTD U YaCTOTY cheMa IumxoB? Kak ycTpoeHbl MoeuHbIe Kenoda?

16. KakoBbI KOHCTPYKIMH U IPUHLIMI AEHCTBHS HEMOABKHBIX U JIGHTOUHBIX CTOJIOB? Y CTPOICTBO U
MPUHIUIT JCHCTBUS OAHOJCYHBIX K MHOTO/ICUHBIX COTPSICATEIBHBIX CTOJIOB.

17. YcTpoiicTBO, IPUHIIHIT ISHCTBHS U 00JIaCTh IPUMEHECHUSI BUHTOBBIX CENapaTopoB, CTPYHHBIX,
BHOPALMOHHBIX U IIEHTPOOEKHBIX KOHIIEHTPATOPOB.

18. lnst KakmxX TIOJNIE3HBIX KCKOMAEMBIX MNPHUMEHSIOTCS MPOLECCHl IPOMBIBKM M poTHpKu? Kak
KIacCU(PUIMPYIOTCS  PyAbl IO  CTENEHH IMpoMbIBHCTOCTH? JlaliTe olpeneieHe IIIaCTHIHOCTH |
YHCIIa TIIaCTHYHOCTH?

19. KakoBbI TpUHIOWT ACWUCTBHUS, YCTPOWCTBO W OOJIACTh MPUMEHEHHS  KOPBITHBIX  MOCK,
cKpy00epa-0yTapsl, ckpyOOEepOB U MPOMBIBOYHEIX O0apaOaHHBIX TPOXOTOB?

20.B uyem pa3HMIA MeXIy CHOCOO0aMH pa3JeleHUs] MUHEPAIbHBIX 3€PEH B BOJHOM 1 BO3AYIIHOMH
cpenax? Kak onpenemnsiroTcsi CKopocTh IaJIeHNs] MUHEPATIbHBIX 3€peH B BO3AYIIHOH cpene 1 K03 duuueHT
paBHONAIaeMOCTH? 21.
YcTpoiicTBO THEBMATHYECKUX OTCA/I0YHBIX MAIINH U 001aCTh X IPHUMEHEHUSL.

22. Pa3bepuTe THITOBBIE CXEMbI I'PaBUTAIIMOHHOTO 00OTANICHHUS Pa3IMIHBIX MOJIE3HBIX HCKOMAEMBIX, YKKUTE
00J1acTh MX, IPUMEHEHUSI.

23. IlepcrieKTHBEI Pa3BUTHS TEOPUH U ITPAKTUKH I'PaBUTAIMOHHBIX TpolieccoB oboramenus B Poccun, crpanax
CHI u 3a py6exom.

Bonpoch! 1J151 OeHKH YMeHMI U HABBIKOB
1. IlepeuncnuTe OCHOBHBIE METO/IbI O0OTAIEHHS M YKAXKHUTE, KaKUe (PU3NKO-XUMHUIECKHE CBOWCTBA JIEXKAT B
OCHOBE 3THX METO/IOB Pa3/IeIICHUSI.
2. Kakne ¢uzndeckne n pU3NKO-XMMHUECKHE Pa3IMuusl CBOWCTB MUHEPAJIOB NUCIIOJIB3YIOT JUIS MX pa3/iesIeHus?
3. Ilouemy pyJONOATOTOBUTENBHBIE ONIEPAIMH, KAK MPABHJIO, MPEIIECTBYIOT ONEPaIisiM 000TaIeHNs?
4. EcTb 1M pa3HUIA B IOHATUAX «CXEMa LENHU aNlapaToB» U «Ka4eCTBEHHO KOJUUECTBEHHAs cXeMa
oborameHus»?
5. KakoBo Ha3HaueHue onepanuii ApodiaeHns 1 u3MenbyeHus1? UeM oHM pa3nuyaroTcs?
6. PaccunTath cTeneHb ApoOIeHus IS EKOBOH IPpOOMIIKH.
7. PaccunTath MpOU3BOANTEIBHOCTD JPOOHIIKH Ha MIEPBOW CTAANH APOOIICHHUS.
8. Kak pacmmdpoaTs «He IpOOUTH HUYETO JIUIITHET0»?
9. PaccuuTats rpaHyJIOMETPHUUYECKHI COCTAB.
10. TTepeuncnure OCHOBHBIE YCIOBUS, BIUSIOIINE HA MPOLIECC TPOXOUYEHUSI.
11. TIpoBenure cpaBHEHUE TOCTOMHCTB CXEM FPOXOUEHHS «OT KPYIHOTO K MEJIKOMY» U «OT
MEJIKOTO K KPYITHOMY).
12. Iepeuncanre (HakTOphl, BIUSIONINE HA IPOLIECC TPOXOUYEHHUSL.




13. Onpenenenne 3QGEeKTUBHOCTH IPOXOUCHHS:

A) Beixoz HagpeieTHoro npoaykra 40%, conepixanue HibkHero kiacca — 10%.

b) Beixon mogpemerHoro npoaykra 40%, conepkaHie HIKHETO Kilacca B HaAPEIIETHOM POayKTe — 5%.

B) conepxxanme HIKHETO Ki1acca B ucxogHoM 50%, a HagpemeTHoM npoaykTe — 5%.

14. Kak onpexmensieTcsi cpeTHEB3BEIICHHAs 30JbHOCTH?

15. ®noTannoHHas IMyIbIa U ee cocTaB?

16. Ot gero 3aBUCHT MarHUTHAS CHJIA, IEHCTBYIOIIAs Ha 3epHO MUHEpaJia IPH TOMEIICHNH €T0 B

MarHuTHOE 1oJje?

17. Ot gero 3aBUCHT MacChI TPOOEI?

18. Kakwue cymiecTByrOT ciocoOBsI 0TOOpa MpoObI OT MaTepHATIOB, HAXOIIIINXCS B IBHKCHHUN?

19. HazoBuTte BuABI 1 IEPHOIUIHOCTH 0TOOpa Mpold Ha padpuke.

20. Hapucyiite mpuMepHYyIO CXeMy pa3IeleHus mpoo.

21. OmpenenuTh BEIXOX (IIFOOPUTOBOTO KOHIICHTPATA, €CIH MIPH HepepadboTKe QIF0OPUTOBOM PYIBI C MACCOBOM
noneit CaF2 2,15 % nomyuen koHIeHTpat ¢ MaccoBoii noneit CaF2 71,18 %. M3pnedenne CaF2 B koHmeHTpar
coctaBuiio 81,15 %.

22. Ilpwm oborameHnn XpoMcoaepKaIiei pyabl ¢ MaccoBOi foieit xpoma 3,12 % momydeH KOHIEHTPAT C
MaccoBO# moinei xpoma 45,15 %. Beixon xoHIeHTpata coctasui 5,53 %. Onpenenuts U3BICUCHNUE XPOMa B
KOHIICHTpAT?

23. Ipu daoTammoHHOM 00OTaIeHNH CyIb(GUIHOM PyAbI C MaccoBOit noseit nuaKa 4,12 % OblT moydyeH
LMHKOBBIM KOHLEHTpAT ¢ MaccoBoM noset uuHka 50,58 %. Beixoxa xBoctoB coctaBui 89,99 %, a MmaccoBast
JoJist nuHKa B XxBoctax — 0,92 %. M3BnedyeHre NMHKa B IUHKOBBIM KOHLIEHTPAT cocTaBuio 78,69 %.
OnpenenuTs BEIXOIBI MEIHOTO U IMHKOBOTO KOHIICHTPATOB, IIOTEPH [IUHKA C MEIHBIM KOHIIEHTPATOM H
XBOCTaMH, MacCOBYIO JOJIO IMHKA B MEIHOM KOHIICHTpATE.

24. Ha oGoratutenbHOH Qabpuke mepepadaTblBaloT CBUHIIOBO-IIMHKOBYIO PYAY ¢ MaccOBOH JoJeii cBuHIA 2,22
% w nuHKa 3,13 %. IIpn 3ToM NOay4aroT CBUHLIOBBINA KOHLEHTPAT ¢ MaccoBOM goneit cBuHua 60,67 % u nuHKa
3,00 %. Takke Nody4aroT IMHKOBBIA KOHLIEHTPAT ¢ MaccoBOM fosnel uunka 45,15 % u ceunua 6,00 %.
W3Bnedenne cBUHIA B CBUHIIOBBINA KOHIIEHTpAT coctaBmio 80,80 %, a IiHKa B IMHKOBEIHA — 65,15 %.
OnpenenuTs BEIXOIBI IPOTYKTOB OOOTANICHHS U IIOTEPH CBUHIIA U IIMHKA B IIPOTYKTaX 00OTaIlIeHHUS.

25. TIpu oborameHnn Cyab(pUIHON PyABI ¢ MaccoBoi moneit memu 1,11 % u nuaKa 2,17 % monydeH MeIHBIA 1
LIMHKOBBIM KOHLEHTpaThl. MeaHbIN KOHIIEHTpaT ¢ MaccoBoi noneit meau 31,15 % u nunka — 2 %. L{luHKOBBII
KOHLEHTpAT C MaccoBOM noiel nunka 56,67 % u uunka 0,05 %. Beixon MeaHOro KOHIEHTpaTa cocTaBui 3,14
%, a BeIX0J HUHKOBOTO — 3,49 %. Onpenennuts BbIX0A OTBAIBHBIX XBOCTOB M MACCOBYIO JOJIIO MEIU U LIMHKA B
XBOCTax.

26. IIpu oboramennn Cyas(QUIHON pyabl ¢ MacCOBOM moineit ceuHma 2,12 % u nunHKa 3,35 % monydeH
CBHUHLOBBIA M IUHKOBBIA KOHUEHTpaThl. MaccoBast 1oJisl CBUHLIA B CBUHIIOBOM KOHLEHTpaTe cocTaBuia 70,21
% nipu u3BneyeHuu ceuHua 82,13 %. Bpixoa LMHKOBOro KOHLEHTpara coctaBui 4,47 %, a maccoBast 10JIst
CBUHIIA B IIMHKOBOM KOHIIeHTpaTe — 1,50 %. OnpenennuTs BHIXO/ CBHHIIOBOTO KOHIICHTPATa M XBOCTOB, TIOTEPH
CBUHIIA B [IMHKOBBIA KOHIIEHTPAT W OTBATBHBIC XBOCTHI.

27. Ha oborarutensHO# (pabpuke MoiMydaroT MeHbIH U IUHKOBBIN KOHIIEHTPATHI U3 CYIb(QUIHON PYAbl C MACCOBOM
noneit menu 2,22 %. MaccoBas JoJist MeIM B MEJTHOM KOHIIeHTpaTe cocTaBuia 22,22 % mpu Beixoze 8,88 %.
MaccoBasi 107151 MM B ITMHKOBOM KOHIeHTpate cocTaBuia 1,00 % npu Beixoze 12,28 %. OnpenenuTs BEIXOA
XBOCTOB M MacCOBYIO JIOJIO MEJIM B XBOCTaxX.

KomniekTsl 3a1aHuii AJ1s1 BHINOJHEHNs pacyeTHO-Tpaduyeckux pador
Pazgen 1.
3ananue 1. XapakTepucTHKa KPYMHOCTH CBHITy4ero MaTtepuaina. Pacuer mokasateneii ypaBHenus Posena -
Pammaepa.
3aganue 2. PacueT TeXHOIOTHUECKOH cXeMBbI IpoOiIeHNs, BHIOOP 000py10BaHHSI.
3aganue 3. TexHOIOTHUECKHE CXEMbI PYIOTIOITOTOBKH, HX ITOCTPOEHHUE U PACUeT.
3amanwue 4. Beioop u pacder OapabaHHBIX MEIHHHUIL
Paznen 2.
3aganue 1. Pacuer INIOTHOCTH M COCTaBa CPOCTKOB MUHEPAJIBHBIX YAaCTHII 110 MX IUIOTHOCTH. Pacuer nmapamerpos
pa3fAenuTeNnbHOM CyCIEeH3UH.
3aganue 2. Pacuer KoHEYHOM CKOpPOCTH cBOOOHOTO aJIeHNS YacTHIl B BHJE Iapa U ee AUaMeTpa 10 U3BECTHOU
KOHEYHOH CKOPOCTH CBOOOTHOTO TaICHUS.
3amanue 3. PacueT KOHEYHON CKOPOCTH CTECHEHHOTO MAJCHNS €INHUYHBIX YacTHUI] B BUJE [Iapa B OTPaHUICHHOM
npocTpaHcTBe. PacdeT KOHEYHOI CKOPOCTH CTECHEHHOTO MAaJCHUS YaCTHIl OJHOPOAHON KPYITHOCTH MPH UX
pa3nnIHOi 00BEMHOI KOHIICHTpALINH.
3ananue 4. Pacuer koadduimeHTa paBHOTAIaeMOCTH Pa3IMYHBIMHA CIIOCOOAMH..
3amanue 5. TexHONIOTNYECKUH pacdeT THAPOIUKIOHOB. PacueT 3¢ ekTHBHOCTH KIacCH(UKAINH B MEXaHIMYECKUX
KiaccuukaTopax ¥ rHAPOLUKIOHAX.
3ananue 6. Boibop u pacuer MeXaHHYECKHUX KJIacCU(HKATOPOB ¥ THAPOILMKIOHOB.




Pazgen 3.
1. Ompeznenienyie MarHUTHBIX CBOMCTB MUHEpaIoB M py . [locTpoeHue neTiu rucrepesuca.
2. [TocTpoeHne cenapallMoOHHbBIX XapaKTEPUCTHK U KPUBBIX 000TaTUMOCTH CHIIBHOMArHUTHBIX PY/I.
3. IlocTpoeHue cenapanoHHbIX XapaKTePUCTUK ¥ KPUBBIX 000raTUMOCTH CJ1a00MarHUTHBIX Py/I.
4. Pacyer creneHu ApoOJICHNS, Pa3rpy304HON e APOOHUIIOK IO CTausIM APOOICHUS.
5. XapakTeprcTiKa 000pyI0BaHMs JJIsl MAarHUTHON cenapanuy B claboM M CHIIBHOM I10JIe, pacueT U BBIOOP.
6. XapakTepucTika 000pyZOBaHUS Il 00OTAIICHNUS B JJICKTPHUECKHUX MOMAX, IOCTPOCHNE M PACUET CXEM.
Pasnen 4.
1. PacueT KOHTPACTHOCTH CBOMCTB pa3esieMbIX MUHEPAJIOB.
2. IlocTpoeHue cenapalliOHHBIX XapaKTEPUCTUK NPU JTUIKOCTHOM cenaparui.
3. Pactipenenenune BEIOOPIINKOB IIPU PyYHON pynopa30opke.
4. Pacuer a¢ppexTuBHOCTH pa3nencHrss B KOMOMHUPOBAHHBIX MOJIIX.
5. XapakTeprcTHKa 000pyI0BaHUs JJIsl PyA0Pa300pKH, JIUIIKOCTHOW U PaJOMETPUYECKOH cerapainy, pacueT 1
BBIOOD.
6. Xapaktepuctuka 000pyAOBaHUs ISl XUMHUYECKOT0, 0aKTEpUATLHOTO U I'MIPOMETAILTY prUuecKoTo
o0oralieHus, IOCTPOCHUE U pacyeT CXeM

IlepeueHb padoT, BHINOJHSAEMBIX B IIpolecce N3YYeHHUs JMCIMILIMHBI (MoayJsi, npaktuku, HUP)

1. TIlpaxrtnueckue u naboparopHbie pabOTHI B ceMecTpe
JloMaiHee 3a1aHue

2.  OuneHoYHbIe MaTepHAaJIbl (OIIEHOYHBIE CPEACTBA), HCIOJIb3yeMble LISl JK3aMeHa

DK3aMCHAIIMOHHBIN OWJIET BKJIOYaeT B ce0sf 2 TEOPETHYECKUX BOImpoca W | MPaKTHYSCKH BOIMPOC U3

YCTaHOBJIEHHOTO MEPEYHS TI0 TeMaM, H3JI0KEHHBIM B 4 pazzaene nanxoiut PII/I.
3. bunersl xpansrcs Ha Kadeipe ¥ yTBEPXKIICHbI 3aBeIyIONMM Kadeapon

MeToauKa OLIEHKH Pe3yJIbTATOB 00yUeHHs M0 JUCHHILINHE (MOayJ10, mpakTuke, HUP)

e TpeOoBaHMS K OLICHUBAHUIO B COOTBETCTBUH C yUeOHBIM IIJTAHOM: 3K3aMeH B 9 cemecTpe.

e Cucrema OICHUBaHUs, HCIIOJIb3yeMas IPENoJaBaTesieM /T TEKYIICeH OICHKH yCcIieBaeMoCTH B 9 cemectpe
- OAJUTbHO-PEHTUHTOBAS:

- mocemenne 3ansatuii — 0,5 Gamna 3a 1 3ansatie (Bcero 18 NEKIMOHHBIX 3aHATHI), HTOro He Oosee 9
0aJlIoB;

- BBINIOJIHCHHUE MPAKTHICCKHUX paboT, Bcero 4 paboThl B ceMecTpe mo 3 Oaia, uToro He 6osee 12 0anos;

- BBINIOJIHEHHUE J1a0OPATOPHBIX paboT, Bcero 4 paboThl B ceMecTpe mo 3 Oaia, uToro He 6onee 12 0anos;
-TIOJITOTOBKA M NPE3EHTALINS JOKIIAIOB Ha KOJIOKBHYMBI, Bcero 3 coollieHus o 7 6aioB, UTOTo He Ooliee
21 Gamna.

- BBINIOJIHCHHUE JOMAIITHETO 3a1aHust — 10 6 OayioB

HUTOI'O ue 6omnee 60 6amIoB B ceMecTpe.

e  VYcrnoBue J0ITycKa K 9K3aMeHy 10 IUCIMIUINHE — HAI4YKe He MeHee 33 6aiioB ceMecTpOBOH pabOTHI.

e MeroaMKa pacueTa OIICHKH Ha 3K3aMeHe.

e  Orset Ha ’Kk3aMeHe oneHnBaeTcs B 40 6amoB: 1o 30 6ayuIoB 32 OTBET HA TEOPETHUYESCKUE BOIMPOCH U 110 10
0ayuTOB 3a OTBET Ha MpaKTHUYECKUH Bompoc. Kputepum ompeneneHuss ONEHOK Ha 3K3aMEHE HM3II0KCHBI B
pasgene 5 IlomoxxeHus o mpoMexyTodHol arrecramuu ctyaeHTroB ®IAOY BO HUTY «MUCuC» (I1
239.09-14)

e 6. YYEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECNEYEHUE JUCHUILINHBI
(MOJYJISI, MIPAKTHKHA, HUP)

e  6.1. PexomenayeMmas JuTeparypa

e 6.1.1 OcHoBHAasI IUTEpaTYypa

O0o3HaueHnue ABTOpBI, 3arjiaBue buoaunorexka H3narenncTBO,
COCTABUTEJIH roj

o JIl1I Jlykuna K.1. Mexanuueckoe Bubmmoreka «I'opHoe gemo» Mocksa
obopynoBanue o | https://www.bibl.gorobr.ru/o 2006
o0oraIeH1Io bogashchenie-i-
MOJIC3HBIX pererabotka-poleznykh-
HCKOTAeMBIX iskopaemykh?view=content

&id=30327

o JI12 AbpamoB A.A. Mexanuueckoe Bubnuoreka «I"opHOE 1e10» Mockaa
obopynoBanue no |https://www.bibl.gorobr.ru/obo 2006
o0oraIeHu1o lashchenie-i-pererabotka-
MOJIE3HBIX Qolezn){kh—
HCKOTIACMbIX iskopaemykh?view=content&id



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
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

=32209

J1.3 ABnoxuH, B.M. | OcHOBHI YuuBepcurerckas oubnuorexka | Mocksa : ['opHas
oboramieHus ONLINE kuura, 2008.
II0JIE3HBIX URL:
HCKOIIAEMBbIX https://biblioclub.ru/index.php?pag
YUEOHUK ISt e=book&id=100028
By30B : B2-x T. T.
1. O6orarienue
IOJIE3HBIX
HCKONAEMBIX
6.1.2 lonoJIHUTEIbHAS JIUTEPATYypa
O06o3Hay | ABTOpBI, 3arsiaBue bubauoreka H3parenncTBoO,
eHue COCTaBUTE/IH rojga
J2.1 Kopotkos, B.A. | IIpoakTuBHBEIE YHuBepcureTckas oudnnorexa | Mocksa : J{upekr-
PEMOHTEHI B ONLINE Menwua, 2014. — 62
TOpHO- URL: c.
METaJUTypru4ecko |https://biblioclub.ru/index.php?pa
i oTpacu: ge=book&id=223466
mocooue
6.1.3 MeTroanueckue MaTepuaJbl
O6o3Haue | ABTOpBHI, 3arnaBue Bubmmorexa W3paTenbcTBO, TOI
HHUE COCTaBUTEIU
J13.1 B.H. Kimumos Meronndyeckue I'd® HUTY «MUCuC» I'® HUTY
YKa3aHus i «MHUCuCp», 2014
BBITIOJTHEHUSI
MPAKTHUECKHUX
pabot
6.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»
91 Ims.misis.ru —
LMS Canvas
HUTY
«MHUCuCx»
32 www.google.ru
23
6.3. IlepeyeHb NPOrpaMMHOro odecneyeHus
6.3.1 JlonoHuTeIbHASI TEXHUYECKAs] JOKYMEHTauus/mHpopmanus
Im1 TexHonornyeckue
OJICKTPOHHBIC
CXEeMBI CTPYKTYP
U TEXHOJIOTUH
TOPHBIX
MpeaNpUITUI
114 Komnnexm
paboyux
yepmeicell
7 V3TM
YPAJIMAILI3AB
O[] 3aBoackoit
Kartajor
000pyI0BaHMs
T18 Cucremsl 1
TCXHHKA
OTKPBITBIX
TOPHBIX
pa3paboToK,
TnyssenKrupp.
Mup kapbepHbIX
KOMOaifHOB,
Wirtgen Surface
Miner
119 OM3 Karaor
nerajgen u
cOOPOYHBIX

€INHUIL



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 TII10 OKIT Karajor
JeTaneu u
cOOPOUHBIX
€JIMHHIL

6.4. Hepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U leO(l)eCCl/IOHaJII)HI)IX 0a3 JAHHBIX

o U1

o U2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

7.1 Ayn. 415. JleximoHHas ayautopusi. AyIuTopus I NPaKTHUECKUX 3aHATHH.
[Tepeuenb ocHOBHOTO 000PYAOBaHUS, yUEOHO-HATIISHBIX ITOCOOMI:
1. KoMniekT MyibTHMEANIHHOI anmapaTypbl:

— CUCTEMHBIH OJIOK 1 MOHHUTOP;

— MyJpTHMeHa-npoektop Mitsubishi;

. MakeTsl cucTeM Noa3eMHOH pa3padoTKu;

. Komb6aita YKT-1;

. Komb6aitn KV-1.

. Maker kapsepa Jlebeauackoro 'OKa

. lapommku 6ypossre g CHILI.

. [Inakatsl.

. KommekT yueOnoit mebenn Ha 60 mocagouHbIX MECT.
[IporpammHoOe obecnieyeHue:

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc

[ BEN e NNV, ISR US I ]

8. METOANYECKUE YKA3ZAHUA JJIA OBYYAIOHIUXCA 1O N3YYEHUIO JUCIHUIIJIMHBI

Cmydenmy cnedyem yscHumv yeab usyuenusi oucyuniumvl «Mexanuueckoe o060pyoosanue 0602amumenbHbix
@abpury. Iocreoosamenvhoe uszyueHue OUCYUNIUH GbINOJHAEMCS 0N OOCMUMNCEHUs. CMYOEHMOM — 3HAHUL O
MeXHON02UY NOO2OMOBKU COPHBIX NOPOO K 0002auenuio.

Texnonocus Opobnenus, usmenvuerHuss u 0002aueHUss UCXOOH020 NPOOYKMA SIGNAEMCS CLONCHOU NO OP2AHUAYUU U
no  peanusayuu  MexHOI0SUYECKUX NPOYeccos, 6 KOMOPbIX YUACMEYIOM pA3IuyHble Munvl  OpoOUIbHO2O
000py008aHUs, CNOCOOHbBIE GBINOJHAMbL NPOYECC KPYNHO20, CPEOHe20 U Meiko2o OpoOieHus ¢ nepedadell
HOJYYEeHHO020 NPOOYKMA HA NPOYECC MACHUMHOU CENnapayui.

Texnonozuueckue npoyeccyl, NePeyucienHvle Gbllle, MO2YM Peanu308ambcsi MONbKO NPU  63AUMOOCUCMEUU
MEXHONL02UHECKUX KOMNILEKCO8, 8 KOMOPBIX GANCHOU 3HAYEHUE UMEEH OCHOBHOE U 6CHOMO2amelbHoe 060pYO008aHue.
OcHosHbIM mpebo8aHuem K Npoyeccy NoO020MOGKU 2O0PHLIX NOpPoO0 K OpoOieHuro u 0002aujeHuo Aeisiemcs
HenpepbleHOCMb MEXHOL02ULECKO20 YUKIA, MAK KAK HAKOWIEHUe, No0ayd UCX0OH020 MAmepuaia, e2o opodietue,
usmMenvuerue 00IHCHbL NPOBOOUMBCSL 8 ONPEOeNIEHHOM paboyem pedxcume ¢ mem, 4modvl Ha npoyecce 0602aujeHus.
ROYYUMb 20MOBbILL NPOOYKI BbICOKO20 KAYECMEd.

[ peanuzayuu npedcmosuyux npakmudeckux 3a0ay cmyoenmy Heobxo0umo 6 npoyecce 00yYeHus OOJAICHbIM
0bpazom  eecmu  IEKYUOHHbIE 3ANUCH, OONOIHAMb  3HAHUSL, NOJIVYEHHble HA  JNEeKYUOHHLIX — 3AHAUSX,
CaMOCMOSIMENbHbIM TOUCKOM HOBbIX MEXHUYECKUX 3HAHULL O KOHCMPYKYUSX 000py00sanus 0002amumenbHbix
Gabpux, omcaexncusams co8ePULEHCME0B8AHUE KOHCMPYKMUGHOU JUHENKU OPOOUIbHO20 000PYO008AHUSL.

Jlna nonyuenus HeoOX00UMO20 3anaca 3HAHUL CMYOEHmM) HeoOX00UMO GHUMAMENbHO U3VYUMb MpeOOo8aHUs.
paboueil nPo2PAMMbL U BLINOHSIMb CEOU 0OSI3AHHOCIU, ONUPASICH HA MEMOOUYECKUe YKA3aHUs OaHHOU pabomul.




		2023-07-12T16:02:17+0300
	НИТУ «МИСИС»




