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OboraTure/ibHbIE MPOLECCHI
3akperuleHHas kadenpa Kadenpa ropuoro genaa
Hampasnenue moarotoBku 21.05.04 T'opHoe nemo
Creruanu3anus OOorateHne nojae3HbIX HCKOMaeMbIX
Kpanudukamus T'opHblii HHKeHep (CHIeNUATNCT)
®opma 00yueHus Ounas
OO61ast Tpy10eMKOCTb 14 3ET
YacoB 1o yueOHOMY TUIaHy 504 DopMBI KOHTPOJIS
3a4yeT B 8 ceMecTpe
ayJIMTOPHBIE 3aHATHS 180 9Kk3ameH B 9 cemectpe
caMoCTosTeNbHAs paboTa 288 KypcoBas paboTa B 9 cemecTpe
9aCOB Ha KOHTPOJIb 36
CemecTp(bl) U3yUeHUS 8.9

Pacnpeue.ﬂeﬂne YaCoB JUCHMILIMHBI 110 CEMECTpaM

Cemectp 8 9 Hroro
Bup 3anarui VII PIT VII PIT
Jlexuuu 36 36 36 36 72
IIpakTuueckue 36 36 36 36 72
JlabopaTopHsbie 18 18 18 18 36
KonraktHast pabora 90 90 90 90 180
Cawm. pabora 162 162 126 126 288
Yacsl Ha KOHTPOJIb 36 36 36
HUroro: 252 252 252 252 504
T'ox nabopa 2019
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Pabouas nmporpamma JUCIHUILTAHBI
O0oraTuTenbHbIE IPOLIECCHI

paspaborana B coorBercTBrn ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAHAAPT BBICIIEr0 00pPa30BaHUs — YPOBCHb
crieranuTeTa (heaeparbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeNLHOTO YUPEKISHUS
BBICIIIEro 00pa3oBanus «HarmoHanbHBIN HCCIeIOBATENHCKUH TEXHOJIOTHUECKUN YHUBEPCUTET
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3aB. xadenpoii I'Jl, 1.T.H., JOUEHT A.A. KoxyxoB

— noonucs H.0. Damunua



1. IIEJIM OCBOEHUA

Henap aucHUMINMHBI — (GOPMHUPOBAHWEC y CTYACHTOB 0a30BBIX TEOPETHYECKMX M MPAKTHYECKUX 3HAHHHA 00
OCHOBHBIX IOATOTOBHUTEIBHBIX MPOIECCaX MPU OOOTANICHWH TIOJIC3HBIX HCKOIMACMBIX C MEbI0 MOATOTOBKU K
000TaIICHIIO, HEOOXOIUMBIX JUTS PAKTHICCKOM AEATENEHOCTH CIICIIHATHCTA.

3amauu TUCHANIHHBL

1. oBnajieHye METOIAMH U TIPUHITMIIAMH PAIIMOHAIBHOTO W KOMIUIEKCHOTO UCTIOIb30BaHNS MUHEPAIBHBIX PECYPCOB;
2. obecrieyeHme BEICOKOM TIPOM3BOIUTEIBHOCTH TPy, MHTEHCH(PHUKAIINH TEXHOJIOTHIECKUX MTPOIECCOB;

3. HCIOJIb30BaHUE TUIIOBOTO 000PYIOBAHUS M CTPOUTENBHBIX KOHCTPYKIUiT; H3bICKAaHHE Hanbo0JIee IKOHOMHYECKOTO
pelIeHusI TeHEPATLHOTO [IaHa MPOEKTHPYEMOi (PaObpHKK IyTeM KOMITAKTHOTO Pa3MEIICHUS €€ 1IEXOB;

4. obecnieueHre 0€30MACHBIX YCIOBUH TPYAA;

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOM ITPOT' PAMMBI

Yacte OITOII BO (6a30Basi, BapuaTHBHAas) | BapuaTUBHAas

2.1 TpeboBaHNs K NpeIBapUTEIbHOI NOATOTOBKE 00y4Yalomuxcs

2.1.1 | OcHOBBI TOPHOTO JAEa

2.1.2 | I'opHble MalMHBI ¥ 000pYyI0BaHHE

2.1.3 | OcHOBBI 000TralEHUs MOJE3HBIX HCKOIAEMBIX

2.2 Jucouniannsl (Moayiu), npaktuku 1 HUP, 11 koTophIX HE00X0AMMO O0CBOCHHE TAHHOM
AUCHUILINHBI He00X0AMMO KaK NpeaiecTBYolIee

2.2.1 | IlpoexTupoBaHue 000raTuTEIbHBIX (HaObpPHUK

2.2.2 | UccaenoBanue py Ha 000raTHMOCTh

2.2.3 | Ilpon3BoAaCcTBEHHAs MPAKTHKA 10 TOJYYSHHUIO MPO(ECCHOHATBHBIX YMEHHH 1 HABBIKOB - 3

2.2.4 | Tlpon3BoJCTBEHHAs MIPAKTUKA 10 TOJYYSHHUIO MPO(ECCHOHATBLHBIX YMEHHH 1 HABBIKOB - 4

2.2.5 | IlpenauruioMHasi NpakTHKA JJIsl BBIOJIHEHHS BBITYCKHON KBaJM()UKAIIMOHHOHW pabOTHI

2.2.6 | 3amura BBIIYCKHOI KBaTH(UKALIMOHHOM padOThI, BKIIOYas NOATOTOBKY K MPOLIEAYPE 3alUTHI 1
HPOLEAYPY 3aLIUThI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUIIJIMHE

I1K-1.2 BnaneHre METOJaMH PAITMOHAIBLHOTO U KOMIUIEKCHOTO OCBOCHHS T€OPECYPCHOTO MOTEHITMAIA HE/IP

3HaTh: 3-1. OCHOBBI TEOPHH PAa3pYyLICHUS U PACKPHITUS MUHEPAJIBHBIX 3€PEH IPHU MOATOTOBKE MUHEPAIBHOTO
CBIPBSI K 000TaIlIeHUI0

3-2 TeopeTnuecKkre OCHOBBI MArHUTHBIX U 3JIEKTPHYECKUX METOJJOB 00OTAILEHHMS TTOJIE3HBIX
HCKOTIaeMBIX

3-3 TeopeTniecKre OCHOBHI CIIEIHAIBHBIX METOJIOB 000TAIIEHHS TTOJIE3HBIX HCKOTIAeMbIX

3-4 TeopeTnieckre OCHOBBI ()JIOTAIIMOHHBIX METOJIOB 00OTAIEHHUSI, TEXHOJIOTHIO (DIIOTAIHOHHOTO
Tporecca, Mponecchl (IOTAMOHHOTO 000TAIIEHHS TTOJIE3HBIX HCKOIAeMbIX: MacJITHYIO, ICHHYIO,
IUICHOYHYI0, KOMOMHHMPOBaHHBIE U APYTHe (PIOTAMOHHbIE IPOLECCH

VYMeTs: V-1 [IpuMeHATh 3HAHUS O MECTE MPOLIECCOB APOOICHNUS, [POXOUCHHS U U3MEIbUeHUS B 00IIei
CTPYKTYpe 000raTUTEILHOTO MEpPeJiesia i B3aUMOCBS3H C IPYTHMMHU METOIaMH U ITPOIIECCAMU
oborameHns

V-2 TIpuMeHSTh 3HaHUS O MECTE MPOIIECCOB MATHUTHBIX U 3JICKTPUUCCKUX METOI0B MPUMEHUTEIIHLHO K
KOHKPETHOMY IMOJIC3HOMY HCKOIIAeMOMY

V-3 IIpuMeHsTh 3HAHHUS O MECTE MPOIIECCOB KOMOMHUPOBAHHBIX U CIICIMAIbHBIX METOI0B
MIPUMEHHUTEIBHO K KOHKPETHOMY TTOJIE3HOMY HCKOIIAEMOMY

Bnagers H-1 IIpexacraBnennemM 06 OCHOBHBIX HAYYHO-TEXHUYECKUX MPOOIEMax M TEHACHIIUAX

HABBIKOM. | MHTCHCHU(HUKAIMH IPOIIECCOB PYAOMOATOTOBKY U MEPCIIEKTUBHBIX HAMPABJICHUSX pa3pabOTKu
COBpPEMEHHBIX IIUKIIOB PYIOMOATOTOBKHA M HOBBIX MAIIWH

H-2 Ananmsa ycTOHYHNBOCTH MpoIIecca MATHUTHBIX M AJEKTPHUYECKUX METOIOB 000TaICHUS TOIEe3HBIX
HMCKOITAEMBIX

H-3 Ananmza ycToHYMBOCTH Mpoliecca KOMOMHUPOBAHHBIX M CHICIIHATBHBIX METOJIOB 00OTalICHUS
MOJIE3HBIX HCKOITaeMBIX

H-4 Ananmsa ycTOHYMBOCTH TEXHOJIOTHYECKOTO MpoIecca (IIOTAMOHHOTO 00O0TaleHHS TTOJIE3HBIX
HMCKOIIAEMBIX

I1K-1.3 BrajieHe OCHOBHBIMH MPHHIMIIAMH TEXHOJOTHH IKCIUTyaTallMOHHOM pa3BeKkH, 100bIYH, ITepepadboTKu
TBEPJIBIX MOJIE3HBIX HCKOMAEMBIX, CTPOUTEIHCTBA M SKCIUTYaTAIIUH MTOI3EMHBIX 0O BEKTOB

3HaTh: 3-1 TeopeTndeckne OCHOBHI MPOLIECCOB Pa3pyIIEHUS TOPHBIX MOPO B ITpoIiecce APOOIICHIS U
H3MeIbUeHHUs

3-2 TeopeTniecKkre OCHOBBI TPABUTALIMOHHBIX METO0B 00OTaleHHUS

3-3 OO01IMe MPUHIKIBI TPOSKTHPOBAHUS 000raTUTENbHBIX (PaOpPHK C MPUMEHEHHEM MarHUTHOTO U




QJICKTPUICCKOT0O MCTOJJ0B OGOI‘aHleHI/IS{

VYMerh:

V-1 BeiOuparts 1 OpeessTh ONTUMAaJIbHbIE PEKUMBI BEACHUS TEXHOJIOTHYECKOT0 NpoLecca B
3aBUCHMOCTH OT BELIECTBEHHOTO COCTaBa M IPaHyJIOMETPHUECKOM XapaKTEPUCTUKH MTOJIE3HOTO
HCKOIaeMOT 0

V-2 BeiOupats, onpeaensiTe 1 KOHTPOJIUPOBATh OCHOBHBIC ONTUMAIbHBIC PEKUMBI BEACHUS
TEXHOJIOTHYECKOTO MPOoIIecca

V-3 PazpabarsiBaTh TEXHOJOTHIECKUE MIPOLECCHl M CXEMBI C IPUMEHEHHEM MarHUTHBIX U
NIEKTPUUECKUX METOJIOB 00OTAIIEHHS

V-4 BeiOupats 1 onpeessTh ONTUMAaIbHBIE PEXXUMBI BEJICHUS TEXHOJIOTHYECKOTO0 Mpolecca B
3aBHCUMOCTH OT BEIIECTBEHHOI'O COCTAaBa U IPaHyJIOMETPUIECKOHN XapaKTepUCTUKU MOJIE3HOTO
HCKOIIAEMOI0

Bnagers
HaBBIKOM.

H-1 Ananusa TeXHUKO-3KOHOMHUYECKUX MOKa3aTesIeH MpoIeCCOB PYAONOArOTOBKY Ha
oOoraTuTenbpHOM (habpuke U pa3pabOTKU MEPOIIPUATHI [T YIYUIICHIS STHX MOKa3aTenei

H-2 Ananusa ycTOHYHMBOCTH TEXHOJIOTHYECKOTO MPOIecca IPABUTAIMOHHBIX METO0B 000TallCHHUS
MOJIE3HBIX HCKOIAEMBIX

H-3 Pa3paboTky TEXHOJIOTHYECKUX KOMIUIEKCOB MArHUTHOTO U AJIEKTPHYECKOTO METO/IOB
oborareHus

TICK-6.1 crtocoGHOCTh aHATTM3UPOBATH TOPHO-TEOIOTHICCKYIO HH(DOPMAITHIO O CBOHCTBAX M XapaKTEPHCTHKAX
MHHEPAJIBEHOTO ChIPhsl M BMELIAIOIIHNX NOPOJ

3HaTh:

3-1 CpolicTBa MUHEPAIBHOIO CHIPbS, 3€PEH
3-2 O61acTh NPUMEHEHNS TPABUTAIIIOHHBIX METO/IOB O0OTAIIEHHSI, OCHOBHBIE IPEHMYIIIECTBA U

HCIOCTAaTKHU MCTOJa

YMmern:

oborarurenbHON (abpHuKoil MpoLyKIuH

V-2 PaccunThiBaTh CKOPOCTH JIBM)KEHHMSI TEJI B PA3IMYHBIX Cpeax

V-1 AHanu3upoBaTh YCTOHYUBOCTH TEXHOJIOTMYECKOTO MPOLIECCa U KaUeCTBO BBITyCKaeMOi

Bnaners

HaBBIKOM.

H-1 Ananusa ycTOIHUHMBOCTH TEXHOJIOTHYECKOTO MIPOIecca PyIONOATOTOBKU
H-2 OneHky COBpEMEHHOTO COCTOSTHHS PA3JIMYHBIX METOJIOB 00OTAIIEHHS TIOJIE3HBIX MCKOIIAEMbIX
TEHJICHIUI UX pPa3BUTHUS HA ONMKaNIIYIO IEPCIIEKTHBY

4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHAT
ns

HaunmeHoBaHme pa3nenoB U TeM /BUA 3aHATHSA/

Cemectp

Kon-Bo
JacoB

Kommerenmuu

Jlurepat
ypa

[Ipu
Med
aHU

Pazgen 1 [Ipo6.ieHue, n3Meab4eHne U MOAr0TOBKA
PYa K 000raneHuIo
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Beenenne. OcHOBBI Iponiecca rpoOXo4eHust
Jlpob6nenue, n3mMenbYeHHEe U TPOXOUYEHHE KaK
OCHOBHBIE IPOIIECCHI PYJIOIOATOTOBKU
oboraTuTenbHbIX (paObpHUK; UX MECTO B 00IIEH cxeMe
o0oraIeHus MoIe3HbIX HCKOMaeMbIX. PackpbiTie
MHHEPaIbHBIX 36PeH KaK OCHOBA yCIEIIHOTO
oboramenus. 3aauu U COIepKaHUE Kypca, ero
CBSI3b C JPYTUMH 00JIACTSIMH 3HAHUH.

OCHOBHBIE TIOHATHS ¥ HA3HAUYCHNE TPOXOUCHHS.
Buiel rpoXodeHHs 110 TEXHOJIOTHYECKOMY
Ha3HAUCHUIO: CAMOCTOSTEIILHOE, ITOITOTOBUTEIILHOE,
BCIIOMOTaTeIbHOE, U30UpaTesIbHOE,
00e3BOXXHBArOLIEE.

I'panynomerpuueckuil cocTaB ChIy4ero MaTepuana,
KJIacchl KpymHOcTH. CpeqHUI THaMeTp OTAETbHON
YaCTHIIBI X CMECH YaCTHI]. BUJIBI rpoxoueHus mo
KPYITHOCTH MaTepuaia: KpyIHoe, CpeHee, MEJIKOe,
TOHKOE.

[TpocenBarorasi MOBEPXHOCTh IPOXOTOB:
KOJIOCHHKOBBIC PEILIETKH, JINCTOBBIE pelieTa co
ITaMIIOBaHHBIMU OTBEPCTUAMU, PE3SUHOBBIC PEIICTA,
MPOBOJIOYHBIE CETKH, IIMATETOBBIE, CTPYHHBIE CHTA.
JKuBoe ceueHne MpoCceNBaIONINX MOBEPXHOCTEH,
K03(DQUIIHEHT KUBOTO CEUCHHUS.

/nexuus/

TMICK-6.1, 3-1
TK-1.2,3-1
MK-1.3, 3-1

J1.1
JT13

1.2

CHTOBBIIl aHAJIN3, XaPAKTEPUCTUKH KPYINHOCTH
CHTOBBIN aHANN3, CTAHAAPTHBIE IIKAJIbI CHT.
AnmnapaTtsl AJ151 IPOU3BOJICTBA CHTOBOTO aHAJIN3A.

TICK-6.1, 3-1
MK-1.2, 3-1
MK-1.3, 3-1

JT1.1
JT13




XapakTepUCTHKHN KPYIHOCTH ChIy4ero MaTepuana
0 YaCTHBIM U CYMMAapHBIM BbIXO/laM KJIACCOB
KpynHocTd. PopMbl cyMMapHO# (KyMyJISTUBHON)
XapaKTEePUCTUKH KPYMHOCTH: 110 «ILIIOCY» U
«MHHYCY», TIOIyJorapupMuIecKas,
norapuQmMuaecKasi.

YpaBHEHHS XapaKTEPUCTHK KPYITHOCTH MaTepHaia
(TompHa—Angpeesa, Posnna—Pammirepa). O6mee
HOHATHE O CEMMEHTAlHOHHOM U
MHKPOCKOIINYECKOM aHAIIH3aX.

/nexkuus/
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¢ deKTUBHOCTH U KHHETHKA NpoLecca
TPOXO0YEeHUS

Db dexTHBHOCTH TPOXOUCHHS — 00IIAs U TI0
OTJICTBHBIM KJIaccaM KpYIMHOCTH. JIerkue, TpyaHbIC U
3aTpyIHSIONINE 3epHa. BepoSTHOCT IPOX0XKACHHS
3epeH 4epe3 OTBEPCTHS CUTA.

BausiHre Ha poLece rPOXOUSHHUS Pa3THIHBIX
(haxkTopoB: BAAKHOCTH MaTepHaia, GopMbl U
pa3mMepa ero 4actuil, GopMbl OTBEPCTHI 1 HAKIIOHA
HpOCEHBArOIeH TOBEPXHOCTH, CKOPOCTH ABVKCHUS
TPOXOTHMOTr0 MaTepHalla, aMILUTUTYIbI X YaCTOTHI
KoJieOaHNH KOpoOa MHEPIIHOHHBIX TPOXOTOB.
TlocenoBaTenbHOCTD BBIETICHNS KIIACCOB
KPYIHOCTHU: OT KPYITHOTO K MEIKOMY, OT MEJIKOTO K
KPYIHOMY, KOMOWHHPOBAHHASI.

Kunernka mpoiiecca rpoX0o4eHus1, ypaBHEHUsI
KHHETHKU TPOXOYCHHUS. 3aBUCHMOCTD

3¢ (G EeKTHBHOCTH IPOXOYCHHUS OT
HPOJOJDKUTENFHOCTH PacceBa, Harpy3KH Ha TPOXOT U
TPaHyJIOMETPHYECKOT0 COCTaBa IPOXOTUMOTO
Marepuana. M3BieueHne MeIKoro Kiacca B
MOAPEUICTHBIN MPOLYKT. «3aMeTbIeHHOCTh
HaJPEIIeTHOTO IPOAYKTa.

[nexums/

MICK-6.1, 3-1
TK-1.2, 3-1
TK-1.3,3-1

J1.1
113
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OcHOBBI npouecca ApodIeHHs1, 3aKOHbI
ApodJieHust

OCHOBHBIE IOHATHS ¥ Ha3HAUCHUE TPOIIECCOB
npo6nenust. COBpeMEHHBIE MTPEICTABICHUS O
Hpolecce pa3pyLnieHus YIPYro-XpyIKHX U XPYIKHX
TBEP/BIX TEN MO MEXaHWIECKUM BO3ACHCTBHEM.
Bupgs! mexannueckoro Bosaeictsus. Pusnko-
MEXaHHYECKHE CBOMCTBA TOPHBIX IIOPOJ: IPOYHOCTb,
TBEP/IOCTb, BA3KOCTH, INIACTHIHOCTD, YIIPYTOCTb,
a0pa3uBHOCTH UX 3HAYUMOCTh B IIPOIECCax
paspyenust. [1kana KpernocTy TOPHBIX TOPO IO
M.M. IIpoToassikoHoBY. CTpyKTypa FOpHBIX HOPOJI,
HOPUCTOCTB, 1e(PEKTHI, TPEIINHOBATOCTb.
O0pa3oBaHHe U PacIpOCTPaHEHUE B HANIPSKEHHOM
YIIPYTO-XPYyIIKOM Telle Pa3phIBAIOIIEH TPEIINHBI
CKPUTHUYECKOI» JJIMHBI, KaK KpUTEepUil
BO3HMKAEMOTO HAMPSHKEHNST aTOMHO-MOJIEKYJISIPHBIX
CBsI3el B yCTbe TpeluHbl. Pu3nyeckas CynHOCTb
HaIpsDKEHHs M TIpeIeIbHO BO3MOXKHAS €T0
BEJIMYMHA.

3akoHBI IpoOIieHust TOpHBIX opox (PuttuHrepa,
Kupnuuea—Kuka, Pebnnnepa, borna), nx
CYIIHOCTB, TOCTOMHCTBA M HEZOCTaTKHU, 00JIacTh
HNpUMEHEHHs. 3aBUCUMOCTH YEIBHOTO Pacxoa
SHEPTHH PA3PYIICHHUS KyCKa WM YaCTHIIBI TBEPIOTO
T€JIa OT UX KPYITHOCTH, 06].[166 BBIPAXXCHUEC I
9HEpro3aTpar Ha COKpallleHue KpynHocTu. MHaekc
paboTsl ApobieHus o boHay, BO3MOXHOCTB €ro
MPaKTHYECKOTO HCIOJIb30BaHus. 1301parenbHOCTD
IpoOineHus, pu3ndeckas OCHOBA IpoIecca,
KPHUTEPHU 1 TTOKA3aTeNH, XapaKTepH3yoIne
n30uparensHocTh. POk nedexToB 1 TpemuH npu
pa3leNeHHN CPOCTKOB Pa3IHMIHBIX MHHEPATIOB U HX
CBSI3b C [IOKA3aTeNIMU U30UPATENBHOCTH.

[exnms/

MK-1.3,3-1

J1.1
113
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Cnoco0bl 1 cTaguy Apod/IeHHsl, TEXHOJIOTHsl
Apo0JieHust

I'panynomerpuyeckuii cocTaB MOCTYNAOLIEH Ha
JPOOMIIBHO-COPTHPOBOUHYIO (habpUKy TOPHOM
Macchl. Crioco0b! pobienus. [{pobieHue KpymHoe,
cpenHee 1 Menkoe. CteneHs Ipo0IIeHus, ee
omnpeneneane. CxeMsl IpoOIeHns, CTaAnaIbHOCTD
npo6nenust. OTKPBITHIA ¥ 3aMKHYTHIH ITUKIIBI
npo6ienus. Pabota 1poOuiiok Menkoro Ipo0ieHus B
3aMKHYTOM IIUKJIE C TPOXOTOM.

Texnonoruyeckas 3pHeKTUBHOCT APOOICHHS.
DHepreTuyecKre NoKa3aTean APOOJICHHUS.
I{upkymupyromas Harpy3ka B IIUKJIaX APOOICHHSI.

TexHonormgeckre 0COOEHHOCTH APOOICHUS IIPH
nepepaboTKe pa3IMIHOTO MUHEPAIBEHOTO CHIPBSL: Py
METaJUTMYECKNX M HEMETAJUTMIECKUX MTOJIe3HBIX
HCKOTIAEMBIX, YT, DKCIUTyaTalys ApOoOHIbHBIX
oTAeneHuil, TpeboBaHUA KapT TEXHOIOTHUECKOTO
pexuMa K KOHEYHOMY NPOAYKTY ApOOIeHHUI.
OnrtumanbsHas KPYIHOCTh IpoOJISHOro MPOIyKTa,
MOCTYIAIONIET0 B IOCIIEAYIONIHNE OTepaIiii
M3MENTbYCHHSI.

/nexnms/

IK-1.3,3-1

JT1.1
JT13

1.6

OcHOBBI Mponecca H3MeJIbYeHHsI

OCo0eHHOCTH pa3pyIICHHUs MHHEPATbHBIX YaCTHI
3epeH B Ipolieccax u3MeabyeHns. KpymHocTsb
HCXOJIHOTO ¥ KOHEYHOTO IpoAyKToB. [ToHsATHE
«MacmTabHOro GakTopa» U ero BIUSIHUE Ha
9HEProeMKOCTh Ipolecca U3MEJIbUYEHHS B
3aBUCHMOCTH OT TOHHUHBI IoMoJ1a. Packpeitue
PYZHBIX M HEPYIHBIX MHHEPAJIOB B IIpoLiecce
M3MENBYCHHUS, OTIPE/IeNICHNE TapaMeTpoB
PACKPBITHS, CEIEKTUBHOCTh H3MENBUCHHS, CIIOCOOBI
e MOBBIICHHs. B3auMOCBs3b IIpo1IeCcCOB
M3MeNbUCHHS U 000TallleHHs IpH IepepaboTKe Py ¢
Pa3NINYHON KPYIHOCTBIO BKPAILICHHOCTH
MHHEPAJIOB.

M3MenpyaeMoCTh MOJIE3HBIX HCKOMIAeMbIX, METOIBI
ec OnpeeIeHHs

/nexnms/

TK-1.3,3-1

J1.1
113

1.7

KuneTnka n3mMeab4eHusl

Kunernka m3menpueHns, ypaBHEHNS KHHETHKH
W3MeNbUeHHS, 3HAUCHNE NTapaMeTPOB YPABHEHHUS, HX
ompeneneHne. TeXHOIOTHIECKIE 3aBUCHMOCTH,
BBITEKAIOIINE U3 YPABHEHHUSI KWHETUKH U3METIbUCHUS
[nexumst/

TK-1.3,3-1

J1.1
113

1.8

TexHoJ0rust H3MeJbYeHUSs

OTKpBITBIE W 3aMKHYTBI LUKIBl W3MEIbYCHHUS.
TIpomecc 00pa3oBaHUs u YCTaHOBJIECHHS
[UPKYJIUPYIOMEH Harpy3kd B 3aMKHYTOM IIHKIeE
W3MENbYCHHS, B3aHMOCBSI3b c
MPOU3BOJMUTEIBHOCTEIO MeNbHUIBL.  OmnpenencHue
UPKYJIUPYIOIIEH Harpys3KH. [ponyckuas
CIOCOOHOCTH MEIBHUIIBL.

TexHoJIOrHuecKrue CXeMbl H3MEJIbUSHNS,
CTaANATBbHOCTD U3MENBUCHHUS, IUCIIO CTaIH 1 UX
CBSI3b C TporieccaMu oboramenus. OcoOOEHHOCTH
MPUMEHEHHS CTEP’KHEBBIX, APOBBIX U PYIAHO-
TaJIeIHBIX MENBHHI] B TEXHOJIOTUUECKUX CXeMax
CTaanaIbHOTO M3MenbueHus. Coueranue pyaHo-
raJIcYHOro U3MEJIbYEHUS C IEPBUYHBIM PYIHBIM
camousmesbuyeHreM. Kiaccudukaropst u
T'IAPOLUKIIOHBI B CXEMaX U3MEJIbYCHUA.
OCOOEHHOCTH Y3II0B CONPSIKEHHS «METbHHIA —
KiIaccuduraropy. Briusiane 3¢ exTHBHOCTH
KJTacCH(HKAINN Ha IPOU3BOJUTEIHHOCTD
MmenpHUNEL [Tynbmna, mokaszaTenu ee cocTaBa u
CBOMCTB.

l_[pOI/I3BOJII/ITeJ'[]>HOCT]> MEJIbHUIL 110 UCXOAHOMY
MUTAHHUIO ¥ PACUETHOMY KJaccy, (hakTopsbl,

MK-1.3, 3-1

J1.1
JT13




BJIMAIOIINE HA IPOU3BOAUTENbHOCTE. OnpeseneHue
MIPOM3BOJAUTENILHOCTH MeJbHUL. Pacuer MenpHUIL TO
YZAENbHON MPON3BOAUTEIBHOCTH.

ABTOMaTH3AIUS IUKIOB U3MEIbUYCHHUS, OCOOCHHOCTH
peryJupoBaHus 3TUX LIUKJIOB.
TeXHUKO-3KOHOMHUYECKUE ITOKA3aTEIIH H3MEIIbUCHHS.
CTOUMOCTH H3MEIILUEHHS 110 OTAEIIBHBIM CTaThsIM

pacxona.
/nexkuus/
1.9 OCHOBHBIE TEXHOJIOTHUECKUE TTOKA3aTEIH
J1.1
00oraIieHus MOJIC3HbIX HCKOMAaeMbIX 2 IIK-1.2, V-1 13
/mpakTHKa/ )
1.10 XapaKTepuCTUKa KPYITHOCTH CBIIY4Ero MaTepuania.
o J1.1
Pacuer nokazareneil ypaBuenus Posena — Pammiuepa 4 MK-1.2,¥-1 113
/mpakTukKa/ )
1.11 TexHOMOru4ecKre CXeMbl pyJONOATOTOBKH. 4 IK-1.2, ¥-1 JT1.1
/mpakTuKa/ I1K-1.3, H-1 J1.3
1.12 | Pacuer npou3BOAUTENBHOCTH OapabaHHBIX MEIBHUL] 2 TIK-13, V-1 JT1.1
/mpakTHKa/ J1.3
1.13 | Bribop u pacuer 6apaGaHHBIX MEIBLHUIT 2 IK-1.3, V-1 JT1.1
/mpakTHKa/ JT13
1.14 | PacueT TeXHOJIOTHYECKOU CXEMBI, BEIOOD
J1.1
000pynoBaHUS I PYIOIIOATOTOBKU 2 K-1.3, ¥-1 13
/mpakTHKa/ )
1.15 | [oxrororka mpoo AJs MPOIECCOB APOOICHUS U TICK-6.1, V-1, 11
TPOXOYEHUS 4 Hol 13
/naboparopHasi pabora/
1.16 | Uzyuenwue mpoiiecca qpOOICHHS 2 IICK-6.1, V-1, J1.1
/naGoparopHas paéora/ H-1 J1.3
1.17 | UzyyeHue mporecca rpOXOYCHUS 2 [CK-6.1, V-1, JT1.1
/naGoparopHas pa6ora/ H-1 J1.3
1.18 CuTOBOM aHAIM3 3epEeH MUHEPAJIOB 2 CK-6.1, V-1 JT1.1
/nadoparTopHas pa6ora/ J1.3
1.19 | KourpospHas padora Nel (TexyIiuii KOHTPOIIb) 2 [CK-6.1, V-1, JT1.1
/mpakTHKa/ H-1 J1.3
2 Pa3nen 2. 'paBuTaliHOHHBIE METOABI 44
o0orameHust
2.1 BBenenue. OCHOBHBIE IOHSITHS O
rPaBHTALMOHHBIX METOAAX 000TaleH s
XapaKkTepUCTHKA TPaBUTAIMOHHBIX METOJIOB
oborameHns 1 ux Knaccupukanus. XapakTepucTuka
CBOMCTB MUHEPAJIOB U CPEJl, UCTIONb3YEMBIX NTPH J1.1
TPaBUTALMOHHOM oborameHnu. PaznenurensHpie 1 [ICK-6.1, 3-2 J13
npusHaKky. Peonorndeckue cBoiicTBa 122
pa3lenuTeNbHBIX CPEl U METO/IBI HX OIIPE/ICIICHUSL.
DpakIMoHHbIN aHanu3. Pacyer GppakIiioHHOTO
COCTaBa NPOAYKTOB O0OTAICHUSL.
[nexnms/
2.2 TeopeTniecKkne 0CHOBBI IPABUTAIIMOHHBIX
MeTO/I0B.
CobonHOe mageHue Ten. JBrmkeHne TBEpIoro Tena
B cpene. Bupl conpoTuBieHuit cpesl.
TypOyseHTHBIH U TaAMUHAPHBIA PEXUM JABUKEHUSL.
VYpaBHeHHs1 TUHAMUYECKOTO paBHOBecHs. OCHOBHBIC
3aKOHBI IBIDKeHUs yacTuil. Obmiee BEIpaxeHHe
KOHEUHOH CKOPOCTH NajieHus cepruueckoro Tena.
Mertopl onpeaeneHns KOHEUHOM CKOPOCTH O
napamerpy Jlsmenko. OTKIIOHEHNE B CKOPOCTH JT1.1
JIBIKEHMS 711 MUHEPAIbHBIX YaCTUL] HEIPaBUIbHOM 2 IK-1.3,3-2 JT13
tdhopmbl. KoaddunueHT chepuaHOCTH MIHEPATEHBIX J12.2

YacTull.
PaBHOmagaeMocTh Ten B cpefie U Ko3hGUIUSHT
paBHOmangaeMocTy. I1yTh, mpolaeHHBIH TeIoM, 10
JIOCTIDKCHUST KOHEUHOU CKOpOCTH. CKOPOCTH |
HaIpapJICHUE IBIKECHHS B BOCXOIAIICH H
HUCXOJSIIEH cpeax.

CTecHEHHOE JIBIDKCHUE MUHEPATbHBIX YaCTHUIL.
ConpoTHBICHHE CPEBI IPH CTECHEHHOM JIBHKCHUH.
CKOpOCTh CTECHEHHOTO ABIKEHMsI. B3BemmBanue




MHHEPAJbHBIX YAaCTHUI B BOCXOJSILEH CTpye.
Crpykrypa B3BerieHHoro cinost. Koapouuuent
paspbixnenusi. OTHOCUTENbHAS TNIOTHOCTh B3BECH.
TloHsTHE O KPUTHUUECKOI CKOPOCTH.
PaBHOMamaeMoCTh B YCIIOBHUSAX CTECHEHHOTO
JBIDKEHHS YaCTHI]

/nexnus/

2.3

I'mapasianyeckas kiaccupuranms
XapakTepuCTHKa Mpoliecca U 00JacTH IPUMEHEHUS
TUIpaBINYecKOi Kiaaccuduraruu. Cocoos
TUIPaBINYECKOH KiIaccudukanun. Paznenenne
MHHEpaJIbHBIX YAaCTHII II0 CKOPOCTH HajeHus. Poirb
KPYITHOCTH M IJIOTHOCTH 3epeH. D HEeKTUBHOCTD
ki1accudukanuy. CerMeHTalnOHHbINA aHaIH3.
Knaccnguxarys B MexaHUIECKIX
Ki1accudukatopax. [IpuHImI NeHcTBUS.
HasnaueHue u TUMBI MEXaHHYECKUX
KJTacCU(HUKATOPOB — KOHYCHBIX, KOPBITHBIX U
KaMepHbIX. [ napaBindeckas kaccudukanus B
YCTIOBHSAX CBOOOHOTO M CTECHEHHOTO JIBUKEHHSI.
KoHcTpyKImy runpaBIndecKux KIacCu(UKaToOpoB.
TIpumeps! nprMeHeHNs THAPABIMYECKON
KJIaCCU(UKAIINU U TEXHUKO-IKOHOMUYECKHE
MOKa3aTelH.

Knaccuduxanus B mosne aelicTBug HEHTPOOSKHON
CHIIBL. [ MAPOIUKIIOHBI KakK KiIaccuuIupyomue
anmapartsl. [Ipunnumne! geficteus. O6macts
npuMeHeHust. Teopust IBUKEHUHN )KUIKOCTH U
YacTHI] B THAPOUUKIOHE. DPPEKTHBHOCTH
KJIacCU(UKAIMU B TUApOnnKIoHaX. OCHOBHEIE
(hakTOpBI, BIUAIONINE HA paOOTy THAPOIUKIOHOB.
TeXHUKO-9KOHOMHYECKOE COMOCTABJICHHUE PaOOTHI
THAPOIUKIIOHA C APYTHMH KIaCCH()UKATOPAMH.
CxeMBblI KTacCH(pUKAINH C TPUMEHEHUEM
THAPOIHKIOHOB. CXeMBI YCTAaHOBKH
TUIPOIMKIOHOB. TeXHOJIOTHYECKHi pacyeT U BEIOOP
THIPOLMKIIOHOB.

/nexnms/

IK-1.3, 3-2
IICK-6.1, 3-2

J1.1
113
122

24

Oo6oramenne B TSKeJBIX CpeaAax

Cpenpl U151 pa3iesieH st 3epeH 10 MIOTHOCTHU.
Peosnornueckue cBOMCTBA — IJIOTHOCTD, BA3KOCTD,
HanpsKeHUe CABUra U YCTOMYMBOCTH CYCIIEH3UM.
3aKOHOMEPHOCTH JABHKEHUSI MUHEPAJIBbHBIX YacTHII B
cycneH3usx. KOHCTpyKIust u 00acTi MprUMEHEHUs
Pa3IMYHBIX CENapaTopoB.

[ToarotoBka ChIpbs AJIs1 0OOTAICHHS B TSKEIBIX
cycrneH3usx. [[puHIMnHanbpHas cxema o0oraieHus
B TSDKEIBIX CycrieH3usx. [Ipurotosienue u
perenepanus cycneHsuil. TeXHUKo-3KOHOMUYECKHE
MOKa3aTelH mpolecca.

WuaTeHcudukamms nporecca pa3aeieHus B
TSDKETIBIX cpenax. TspkenocpenHoe oborameHne B
HEHTPOOEKHBIX ammapaTax, HCIOJIb30BaHUE
TSDKEJBIX )KUJKOCTEH.

[nexums/

MK-1.3,3-2
ICK-6.1, 3-2

J1.1
113
122

25

OTtcaaka

XapakTepucTrKa mpoiecca 000TaleHus 3e6pPHUCTHIX
MaTEpHAIOB B BEPTUKAIBHOH cTpye U 0071aCTh ero
npuMeHeHns. Ou3ndecKre OCHOBBI OTCAIKU 1
AIIEMEHTHI THIPOANHAMUYIECKUX 3aKOHOMEPHOCTEMH.
OTcazka B CTpye IEPEMEHHOTO HAIIPABJIECHUS U B
BOCXOJIAILIIEH CTpyE.

CBoifcTBa MUHEPAJIBHOM MOCTENIH U B3BEILICHHOTO
CJ1051 MUHEpaJIbHBIX YacTHil. COBpeMEHHbBIC
MPEACTABICHHUS O MEXaHU3ME IEHCTBUS
MUHEPATBHOW TIOCTEIH PH PACCIIOCHUH YaCTHII.
uxaer oTcanku. J[nwHa X012 1 9acTOoTa KavyaHUH
nopinHs. [{nadparmer npu otcaake. Teoperuueckas
cXeMa JIBIKEHUS YaCTHIL B TIPOIIECCE OTCAIKH.
PesxuMbl pabOThI OTCATOYHBIX MAIIWH, THITBI

MK-1.3, 3-2
MCK-6.1, 3-2

J1.1
113
122




KOHCTPYKIHiI U 00J1aCTH UX IPUMEHEHUSI.
IToaroTroBka MaTepuaia k orcaake. Otcanka
KJIacCU(HUIPOBAHHOTO U HEKJIACCH(DUIIMPOBAHHOTO
MaTrepHaia, 0TCajKa TOHKOTo MaTepuia. TunudHbie
CXEMBI IPUMEHEHUS OTCAIKH U TEXHUKO-
SKOHOMHYECKHUE MMoKa3aTesu. PacueT u BBIOOD
OTCaJ0YHBIX MAIIIKH.,

/nexumst/

2.6

OborameHue B NOTOKAX TEKYIIHX N0 HAKJOHHOI
MOBEPXHOCTH

JIBMKEHHE IIOTOKOB BOJIBI 110 HAKJIOHHOM
noBepXxHOCTH. OCOOCHHOCTH JBHKEHHS
MHHEPaJIbHBIX YAaCTHI B HAKJIIOHHOH CTpye BOJBI.
TypOyneHTHOCTD TIOTOKOB M BOSHHKHOBCHUE
B3BEIIMBAIONIEH BEPTUKAIBHO COCTABIIIONIEH
ckopoctH. [TorbeMHas cuiia IOTOKOB.
3aKOHOMEPHOCTH ABMXKEHUSI YaCTHUI] B TIOTOKE.
Knaccudukarys anmapatoB u 00671aCTh UX
NpUMEHEHHSI.

XapaKkTepuCTHKa MPOIIECCOB 000TaIleHUs Ha
KOHIIEHTPALMOHHBIX CTONaX. TeopeTndeckne
OCHOBBI PAacCIOCHHUS B3Bece Ha cToiax. Ponb
Hapudennit. @akropsl, BIUsIONHE HA paboTy
CTOJIOB M PETYJIMPOBaHUE TIPOLIECCa Pa3/ICICHHUS.
Turel cToioB. BeIOop 1 pacyeT KOHIEHTPATMOHHBIX
CTOJIOB. TeXHUKO-3KOHOMHYIECKHE JaHHBIE
oOorameHuns Ha CTOJIaX B CPABHEOHUH C IPYTUMHU
anmaparamu. OcoOeHHOCTh PabOTHI MITAMOBBIX
CTOJIOB.

Teopernyeckye OCHOBHI IIpoliecca KOHIIEHTPAIMU Ha
HITI03aX. Y CTPONCTBO 1UTI030B. Pob MUHEpanbHOM
MOCTEJIH B IIUTI030BOM Iporiecce. DakTopsl,
BIMSIOIINE Ha paboTy uto30B. TpeOoBaHMUs K
MOATOTOBKE MaTepHaa JJisi 00orameHus Ha
nnmo3ax. [IpakTuka MpUMeHEeHNs IMITI030B.
TexHUKO-IKOHOMHYECKHE TTOKa3aTeNH.
OCoOeHHOCTH TPUMEHEHHS ¥ KOHCTPYKIIHH LITI030B
JUIsl 00OTaIlleHHsT IIJIAMOB.

Teopwus nporeccoB 000TaNICHUS] HA BUHTOBBIX
cerapaTtopax ¥ BUHTOBBIX 1LT03aX. OCOOeHHOCTH
JBIDKEHHS TIOTOKA M PACCIOCHHS MUHEPATBHBIX
B3Becel Ha BUHTOBBIX cenaparopax. [Ipunmun
paboTHI, THIIBI BUHTOBBIX CEMAapaTOPOB U IIII030B.
IToaroroBka ucxonnoro marepuana. @akTopsl,
BIIMSIONINE HA pad0OTy BUHTOBBIX CENapaToOpOB.
[Tpon3BOAUTENBHOCTD aIapaToOB, CXEMBI
NPUMEHEHHs] BUHTOBBIX LIJTFO30B U CEMapaTopoB.
TeXHUKO-IKOHOMHYECKHE TaHHBIE [0 000TaleHHIO
PYZ ¥ IIECKOB Ha BUHTOBBIX CelapaTropax u Ipyrux
anmaparax.

OCo0EeHHOCTH paccIOeHHs 3ePHUCTHIX MATEPHAIOB B
CTpyHHBIX annapaTax. [IpuHIMI neicTBUs, TUITBI U
YCTPOMCTBO CTPYHHBIX KOHIEHTPATOPOB.
IMoaroTroBka MaTepuaina st oborameHus. GakTopsl,
BIMSIIONINE Ha paboTy KoHIeHTpaTopoB. ObmacTu
NpUMEHEHHs U IPaKkTHKa paboThl. TexHuKo-
9KOHOMHMYECKHE TTOKa3aTeIn

/nexuus/

IK-1.3, 3-2
IICK-6.1, 3-2

J1.1
J113
122

2.7

CnenuanbHble BUABI TPABHTAHOHHOTO
o0oraieHust

LleHTpoOEKHBIE, BUOPAIMOHHBIE, KPYTOHAKIOHHBIE
¥ IIHEKOBbIE cenaparopsl. TeopeTnueckue
0COOEHHOCTH TPOLIECCOB Pa3/ieNeHHs B HUX.
Koncrpykinn. ¥Ycnosus padotsl. [Tokasarenm.
TloaroroBka marepuana. O6nacTi MpUMEHEHHSI.
Oco0eHHOCTH IPaBUTALIOHHOTO pa3/ieleHus B
BO3AYyIIHOM cpene. [Ipunnun nectus, ycTpoicTBO
MTHEBMATHIECKUX OTCAJOYHBIX MAIINH 1
cenaparopoB. PakTopsl, BIUAIONINE HA HX paboTy.
Iloaroroska Marepuana. O61acTh NPUMEHEHUS

MK-1.3, 3-2
TICK-6.1, 3-2

JT1.1
JT13
122




MTHEBMATUUYECKOW KOHIIEHTpauuu. TexHuko-
SKOHOMHUYECKHUE MOKa3aTeNu. A3poCyClieH3HOHHOE
oborarieHue.

XapakTepucTuKa mporecca Je3HHTErpaluy U
MPOMEBIBKH, 00JIaCTH MpUMeHEeHuUs. Du3nueckue
CBOWCTBA TJIMH U JAPYTUX MaTCPHAaJIOB,
MOCTYIAOIINX Ha MPOMBIBKY. Kitaccudukanms
MPOMBIBOYHBIX MAIIIUH, THITBI M KOHCTPYKIIHH.
YcTaHOBKa M 9KCIUTyaTallysl IPOMBIBOYHBIX MAIIIHH.
CxeMbl IPOMBIBKH. TeXHUKO-9KOHOMUYECKUE
nokasareny. HanpapneHus no nuHTeHCHpUKAITIH
MPOIIECCOB JI€3UHTErpallui

/nexumst/

2.8 TexHOI0rHYeCKHEe CXeMbI U OPraHU3alus
NMPOU3BOACTBA HA TPABHTAIIMOHHBIX
oboratuTenbHbIX pabpukax
OO6ume npuHLIHUIEI TocTpoeHus cxeM. [loaroroska
TMONIE3HBIX HCKOMAEMBbIX ISl 00OTaIleHUs
TPaBUTALHOHHBIMU METOAAMHU. Y CIIOBHSA
MPUMEHEHHS Pa3INYHbIX TPABUTAIHOHHBIX
MPOLECCOB M TEXHOIOTHYECKUX CXEM B 3aBUCHMOCTH
OT TEKCTYPHBIX ¥ CTPYKTYPHBIX OCOOEHHOCTEH
pyzbl. KoMOHHIpOBaHHEBIE CXEMBI C IPIMEHEHHEM
TPaBUTAIMOHHOTO o0oraieHus. TeXHOIOTUS 1 K-1.3. 3-2 J1.1
amnmapatypa s TyOOKOT0 IPaBUTAIOHHOTO MCK- 6 1’ 3.2 J13
o0orameHnsi TOHKOM3MEIbYCHHBIX Py, IUIAMOB 1 o 122
XBOCTOB.

TunoBble CXeMBI TPaBUTAIMOHHOTO 00OTaICHHS
pYA, yriei u neckoB. DIeMEHTh OpraHU3aLUul
MPOU3BOJICTBA ¥ TEXHUKH 0E30MIaCHOCTH B
TPaBHUTALIOHHBIX IIeXaX 000raTUTENBHEIX (hadpuK.
Hcnonb3oBanne 000pOTHBIX BOJ IIPU
TPaBUTALOHHOM oborareHnu. [lepcnekTuBel
Pa3BUTHS TPABUTALIOHHOTO 00OTAIEHUS U
BOIIPOCHI OXPAHBI OKPY>KAIOIIEH CPEmIbL.

/nexuus/

2.9 Pacuer mI0THOCTH ¥ cOCTaBa CPOCTKOB 11
MHHEPAILHBIX aCTHI 110 X MIOTHOCTH. Pacuer [IK-13, Y-2 13
HapaMeTpoB Pa3ZeNnuTeNbHOM CyCIIeH3 M. 122
/mpakTHKa/

2.10 | Pacyer KOHEUHOI CKOPOCTH CBOOOTHOTO TMaICHHS 1.1
HaCTHIL B BHJC I1apa U €€ IMaMeTPa M0 H3BECTHOI TICK-6.1, V-2 13
KOHEYHOH CKOPOCTH CBOOOHOTO MaICHHUS 122
/mpakTHKa/ )

2.11 PacueT KOHEYHOI CKOPOCTH CTECHEHHOT'O MaeHUs
€IMHUYHBIX YaCTHI[ B BHJE I1apa B OTPaHNYEHHOM
IpoCTpaHCTBe. PacueT KoHEUuHOH CKOpOCTH JT1.1
CTECHEHHOTO TaJIeHUs YaCTHUI] OTHOPOIHOM [CK-6.1, V-2 J1.3
KPYIHOCTH TIPH UX PA3IHYHON 00BeMHON 122
KOHIIEHTPAIIH
/mpakTHKa/

2.12 Pacuer koaurienTa paBHONIa aeMOCTH JT1.1
Pa3IMYHBIMU CIIOCOOAMHU ICK-6.1, V-2 J1.3
/mpakTHKa/ JI12.2

2.13 TexHOMOTHYECKHA pacueT THAPOIHKIOHOB. Pacuer 1.1
3¢ (EeKTHBHOCTH KIIACCU(PHUKALINN B MEXaHUTIECKUX TK-1.3, V-2 13
KJTacCU(HUKATOpax U TUIPONUKIOHAX 122
/mpakTHKa/ )

2.14 | Uzydenue npouecca oOOrameHus Ha TICK-6.1, H-2 J1.1
KOHLICHTPALMOHHOM CTOJIe J13

IK-1.3, H-2
/1adopaTopHas padora/ J12.2

2.15 M3yuenne nmporeccoB oborameHnst Ha 0TCaI0UHOM [CK-6.1, H-2 J1.1

mamuae OT-52 J13
IK-1.3, H-2
/nadopaTopHas padora/ J12.2

2.16 3yueHne nporeccoB oboramieH s Ha cernapaTopax TICK-6.1, H-2 J1.1

/nadoparopHasi padora/ J13
IK-1.3, H-2
J12.2

2.17 | M3yueHne KOHCTPYKIUH THAPOIMKIOHA IICK-6.1, H-2 JT1.1

/naGoparopHas pa6ora/ IK-1.3, H-2 J113




J12.2

2.18

KontponeHas padora Ne2 (Tekymuii KOHTPOJIb)
/mpakTHKa/

[ICK-6.1, V-2
TK-1.3, V-2

J1.1
113
J12.2

Pa3nen 3. MarHuTHBIE H 3JIEKTPUYECKHE METOIbI
odorameHns

10

31

Beenenne. @usuyecKue 0CHOBbI MATHUTHOM M
3JIEKTPUYECKOI cenmapanumu.

Llens u conepkanue pasaena. TepMuHoIOTHUS.
O06nacTh MPUMEHEHUS MIPOLIECCOB, OTHOCSIIMXCS K
MAarHUTHBIM, 3JIEKTPHYECKUM U CIEIHaITbHBIM
MeToaM o0oraIieHusl.

Kpatxas ucropust. Poib poccHiCKUX U COBETCKUX
YUYEHBIX B Pa3BUTHU STHX METOAOB. 3HaUECHHE JUIS
pelIeHNs MPaKTHYECKUX 3aad.

IIpuHIUNE! pa3aeneHust MUHEPAIOB 110 MATHUTHBIM
U NIEKTPUIECKHM CBOUCTBAM, pa3/ielIUTEIbHbIE
MPU3HAKA B MATHUTHBIX U 3JIEKTPHUECKUX TOJISIX.
IIpuHIUNIManEHOE YCTPOWCTBO MArHUTHBIX
JIEKTPUYECKUX CENapaTopoB.

IK-1.2, 3-2

1.2
121

3.2

XapaKTepuCTHKA MATHUTHBIX NOJIEH U CHCTEM
Paznenenne MHUHEpaIbHBIX YaCTUI] B MATHUTHOM
nosie. Cyxoe 1 MOKpOe MarHUTHOE 00OTalIeHNE
Oboramenne cnabOMarHUTHBIX Py
XapakTepUCTUKN MarHUTHBIX MOJIeH

IK-1.2, 3-2

1.2
J21

3.3

MarauTHbIe cBOIicTBa PyJA M MUHEPAI0B
MarunutHas BOCIIPUUMYHBOCTb. MarnutHsIi
THUCTEpE3UC U €ro pojb IpH  MarHUTHOM
oborameHny. YCIOBUS pa3feieHHs MHHEpaJoB B
MarHUTHOM II0J€, TOYHOCTh (YyBCTBHUTEIHHOCTb)
pasaeneHus, PaBHOIPUTATHBAEMBIC 3epHa,
K03 (HUIEeHT paBHONPHUTATHBAEMOCTH. MeToanka
OTIpEe/IeNICHUS MarHuTHOH BOCIPHAMYHBOCTH,
HaNpsDKEHHOCTU U CHJIBI MArHUTHOTO TIOJISL.
XapakTepucTUKa  IOCTOSIHHBIX ~ MarHuToB IO
ocratoyHOH HamarHumdeHHocTH (B) u BenmumHe
koopuutuBHOH cuisl (H). W3menenue stuX
BEJIMYMH 3a CUET BapbUPOBaHUS COCTaBa CILJIABOB.
Mertoas! pacuera mokasarenei 00oranieHus mo
pe3yabTaTaM MarHUTHOTO aHAM3a PYABL.

IK-1.2, 3-2

1.2
J21

3.4

IIpakTuka pa6oTsl padpuK, NepcneKTHBA
Pa3BUTHSI MATHUTHBIX METO/IOB 00OT AIIEHUST
OmnpezeneHne ONTHMATBHON POM3BOAUTEILHOCTH,
MPOBEPOYHBIE pacUeTHI LIara MoJI0COB, CKOPOCTH
OapabaHoB cenaparopoB. Turnossie
TEXHOJIOTHYECKHE CXEMBI 000TaIlIeHHs CHIIBHO- U
c1abOMarHUTHBIX P/l YePHBIX METAJLIOB, PEIKHX
METAJJIOB, KEPaMUYECKOTO ChIPbsl, A0pa3HBHBIX
MaTepuaioB. Pereneparius CycrieH3uu ¢
(heppOMarHUTHBIMH YTSDKEITUTEISIMU.

OCHOBHbIE HAaNPaBJICHUs Pa3BUTHUS TEXHUKH U
TEXHOJIOTMHU 000TaIleHNS B YBEITMUCHUH TITyOHHBI
W3MENBYCHHUS NIPU CTaHAIBHOM yIaJeHHN
HEMarHUTHOTO MPOAYKTA M3 Ipolecca.

TK-1.2, 3-2

1.2
121
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Du3nyecKne 0CHOBBI YJIEKTPUYECKHX METOI0B
odoraieHust

Teopernyeckue ocHOBB MeTona. Kimaccudukarms
MHUHEPAJIOB 10 EKTPUICCKUM CBOMCTBAM
(3NIEKTPOTIPOBOTHOCTB ).

VYcnoBus pacnpeaesaeHnss MUHEPAIOB IPU
3IEKTPUIECKOM 00OTalCHHH, 00J1aCTh IPUMEHECHUS.
Brustane pa3nmmaHbIX (PaKTOPOB HA SIEKTPHUYECKHE
CBOWCTBAa MHHEPAJIOB (TeMIIEpaTypa, Biara, COJIH,
NUIAMBI, peareHThl U T.1.). OCOOEHHOCTH THHAMUKU
JIBIDKEHHS YaCTHI] B AJIEKTPUIECKOM TIOJIE OT
croco0a 3apsIIK| YacTHII, SBICHHE 0OPATUMOCTH.
Knaccuukarys nporeccoB 3J1eKTpHIECKOTO
00OTaIeHNs TT0 XapaKTEPUCTHKE IICKTPHUECKOTO
TIOJIs 1 110 CIOCOO0Y MOJTYYeHUsI YaCTUIIAMH 3apsiia

MK-1.2,3-2

J1.2
J21




cenapanuy (KOpOHHbIH, KOMOMHUPOBAHHBIH,
JIURJIEKTPUYECKUH, TPUOOTIEKTPOCTATHUECKHH,
TprOOAAre3HOHHBIN).

3.6

®dusnyeckrue OCHOBBI CeNapalliy B MAarHUTHBIX
HOJIIX.
/npakTHKa/

TK-1.2, V-2

J1.2
J21

3.7

MarHuTHbIC CBOMCTBA PY/, UX KIIACCU(DUKAIIAST 1
CBsI3b CO CTPOCHHEM M MOATOTOBKO K cernaparun
/mpakTuKa/

TK-1.2, V-2
TK-1.3, V-2

1.2
121

3.8

CBoOHCTBA NEKTPONPOBOIHOCTH PYA, UX
KJTaCCH(HKAIHS U CBSI3b CO CTPOCHUEM H
HOJTOTOBKOH K cemapanun

/npakTHKa/

IK-1.2,¥-2

1.2
121

3.9

IIpakTrka MarHUTHOTO U 3JEKTPHYECKOTO
oboramieHus
/mpakTuKa/

TK-1.2, V-2
TK-1.3, V-3

1.2
121

3.10

TloaroroBka pyas! nepes; MarHUTHBIM 00OTallIEHHEM
/1adopaTopHas padora/

IK-1.2,¥-2,H-2

J1.2
J121

3.11

TTonroToBKa py/bI MEPE AICKTPUICCKUM
oborareHnemM
/nadoparopHasi padora/

MK-1.2, V-2, H-2

J1.2
21

3.12

VI3yueHue nmpoueccoB 00oralieHus Ha MarHUTHOM
cenaparope
/nadopaTopHas padora/

TK-1.2, H-2

1.2
J21

3.13

H3yuenue nporeccos 00oraleHus Ha
UEKTPHUYECKOM Ceraparope
/1adopaTopHas padora/

TK-1.2, H-2

1.2
21

3.14

W3ydeHne mpoueccoB 00OTalICHUs Ha
ANEKTPOMATHUTHOM pa3JienuTene
/nabdoparopHasi padora/

TK-1.2, H-2

1.2
J21

Pazpnei 4. CnenuajbHble H KOMOUHMPOBAHHBIE
MeTO/IbI 000raleHust

12

41

BBenenue.

IIpenmer u conepsxanue pasnena. OCHOBHBIC
CBEJICHHA O CICIUATBHBIX 1 KOMOMHUPOBAaHHBIX
MeTo/1aX 00oranieHus, 001acTh UX MPUMEHEHUS,
POJIb U 3HaYCHHUE B IepepaboTKe MHHEPAIEHOTO
CBIPHA

MK-1.2,3-3

111
113

4.2

Odoraienue Mo cMa4YMBAHUIO
®dnororpasutaiys. TeopeTnyeckue OCHOBBI METOAA.
Oomnacts npumeHenus. O6opynosanue. [IpakTrka
UCTIONB30BaHMs Tporiecca. CxeMbl 00orammeHusI.
OCHOBHBIE peareHTHI, HCHONb3yeMbIe B IPoIiecce
¢mororpaBuTanyyu. TeXHUKO-9KOHOMHIECKHE
MOKa3aTely Iporecca.

OoorarieHne Ha JTUIKUX HOBepXHOCTAX. CyIIHOCTD
U TeopeTH4ecKre OCHOBBI MeTona. Obnacth
npumenenus. O6opyznoBaHue. XapakTepucTHKa
JIMIIKKX COCTAaBOB M TpeOOBaHMs K HUM. TexHHKO-
SKOHOMHYECKHE TTOKa3aTelH IpoIiecca.

MK-1.2,3-3

111
113

4.3

CopTupoBKa pya

Pyunast copTHpOBKa [0 BHEIITHUM MTPU3HAKAM.
CymHocts Merona. O01acTh MPUMEHEHHS.
O6opynoBaHue pabounux MeCT, TPOU3BOIUTEILHOCTD
npoiiecca. TeXHUKO-9KOHOMUUECKHE TTOKA3aTEeTH
nporecca.

MexaHn3upOBaHHAsE COPTUPOBKA.
Pammomerpuyeckoe oboramenue. Obmas
XapaKkTepucTrKa Meto/a. VCronbp30BaHne MeToIa
PaaroOMETPHIECKOTr0 000TAIEHHUSI IS
MPEeIBAPUTEIHHOTO Pa3IeIeHUs OJIE3HBIX
HCKOIMAaCMBbIX Ha OTACJIIbHBIC TECXHOJIOTHYCCKHE THIIbI,
VTS TIPEIBAPUTEIILHOTO 00O0TaIeHNs
prHHOKyCKOBOFO Marepuaia, 1 l'[OJ'lyLleHI/Iﬂ
prHHOKyCKOBbIX KOHUCHTPATOB U IJI1 JOBOAKU
KOHIeHTPaToB. OCHOBHBIE ()aKTOPHI, BIUSIONINE Ha
MOKA3aTelll PaJIuOMETPUIECKOTO O0OTAICHUS.
Pangnomerpuueckoe oboraiieHue pagioakTHBHBIX
pya. Pagnomerpudeckoe oboramieHue

MK-1.2, 3-3

J111
113




HEPaJMOaKTUBHBIX MOJIE3HBIX HCKOMaeMbIX. O0mmue
MPUHIMIIBL ¥ KJIaCCU(PUKALUSI METOZOB, 001aCTh UX
npuMeHeHust. POTO3IEKTPOHHBIHN, raMMa-
a71cOpOLIMOHHBIH, PEHTTCHOIIOMIHECIIEHTHBIM,
(oTomeTpuUeCcKUi ¥ Apyrue MeTo bl Bonpocs
TEXHHKH 0€30I1aCHOCTH M OXpaHBI Tpyna. TexHukKo-
SKOHOMMYECKHUE NTOKa3aTeNu Ipouecca

4.4

OGoranieHne MuHepaJaoB 1o gpopme, pa3IM4HIo B
TPeHHHU, TBEPOCTH, YIPYTOCTH, TEPMUYECKOE
oforanieHue, 1eKpUIUTALMSA.

CyIHOCTh KaXJ0r0 MEeToa, NX o0mias
XapaKTepHUCTHKA, IPIMEHsIeMasl anmaparypa.
OO6nacTs MPUMEHEHHs KaXKI0TO METO/Ia 1 IIPAaKTHKa
UCIIONB30BaHMs. TEXHUKO-9KOHOMIIECKHUE
TIOKa3aTelH.

TK-1.2,3-3

111
JT13

4.5

KoMO0uHupoBaHHbIE METOAbI 000ralleHUs U
nepepadoTKHU MOJIe3HbIX HCKONAeMbIX

Xummueckoe oboramenue pya. Teopernueckue
OCHOBBI CEJIEKTUBHOTO pAacCTBOPEHHS MHHEPAJIOB.
CoBpeMCHHBIC TCOPHH PACTBOPUMOCTH, MEXaHU3M
pacTBOpEHHs MHHEPAIIOB, KHHETHKA Ipolecca
pacTBOpEHHSI.

TepMoarHaMU4ecKue u KHHETUIECKUE
MPEANOCHUIKH U30UPaTEeNbHOTO BBIMICTAYNBAHUS H
Pa3II0KEHNST MHHEPAIIOB.

Metogpt u  cxembl ~ oOoramieHust  pya,
OCHOBaHHBIC Ha CEJICKTHBHOM BHIIIECTAUUBAHUN HITH
pa3ioKeHHH MHHEpaoB. KHCIOTHOE W IIENOYHOE
BBIIIICTIAYMBAaHUE. BbIienaunBanue KapOOHATOB,
CHUIIMKATOB, aJIOMOCHJIMKATOB.  BEIenauynBanue
¢docharoB u yrmmsauus ¢docdopa. TexHuxo-
SKOHOMHUYECKHE MOKa3aTeNn XUMUYECKOTO
00OoTaIICHHUS.

TepMoxummyeckue MeETOABl  H30MPATETHHOTO
pasNoKeHHsT W TPEBpAIlCHHS MHHEPAJOB MpHU
oboramennu pyn. OOXur KapOOHATHBIX pPYA C
MOCIEAYIOIUM yIaICHUEM U3BECTKOBOW CYCIICH3HU.
Tepmoxummueckass 00pabOTKa KEIC3HBIX U JPYTUX
PYA Tiepel MCXaHUIECKUM O0OTAICHUCM.

JloBomka u  mepepabOTKa  KOHIICHTPATOB.
Tuapomeramryprudeckas, MTHPOMETALTYprHYeCKas,
MUPOTHIPOMETAILTYPTUIECKasl. [epepaboTka
KOJUIEKTUBHBIX  (IOTAlIMOHHBIX  KOHIICHTPATOB.
IlepepaboTka  MEIHO-IIMHKOBBIX ~ KOHIIEHTPATOB.
CynpGuausupyonmii 00KHT U BBIIICIAYABAHHE.
ABTOKJIaBHBII mponecc. BakyymHblii  mporuecc.

IMepepaboTka ME/JHO-CBHHIIOBO-IIMHKOBBIX
KOHIIGHTPATOB:  CYIbQUIM3UPYIOUIMH  OOXKHI ¥
BBILIETAYHBaHHE, ABTOKJIABHBIIT nporiecc,
XJIOPH/IOBO3TOHKA, THAPOMETAJTYPTrHYeCKuit
nporecc. ITepepaboTka  CBHHIIOBO-IIMHKOBBIX
KOHIICHTPATOB: ABTOKJIABHBIH u
rugpoMeTamutyprudeckuii  mponecc. IlepepaboTka
I[UHKOBBIX, MEIHO-MOJIUO/ICHOBBIX, pTyTHO-
CYPBMSIHBIX,  KaJbLUTO-IICEIUTOBBIX,  OCIHBIX

HUOOMEBBIX, OCPUIUINEBBIX, OCIHBIX OKUCICHHBIX
MOJIOIEHOBBIX KOHIIEHTPATOB.

[lepepaboTka  MPOMEXKYTOUYHBIX  IPOJYKTOB
oborameHnsi ¢ pa3ioKEHHEM OCHOBHOTO IIEHHOTO
MUHEpaia. BrlmienaunBaHne IEHHBIX MHHEPAJOB,
OCaXICHUE XUMHUYECKHX KOHIICHTPATOB, IKCTPAKIIUS
n COp6L[I/I$[ LHECHHBIX JJIEMCHTOB H3 PpacTBOPOB U
nynen.  IlepepaboTka  HONMMMETaNIMYECKUX |
MOHMG)IBHOBBIX l'lpOMe)KyTO‘-[HbIX HpOﬂyKTOB.

Mertatypro-QioTaloHHbIE CXEMBI
oborameHusl. T'unpomeTammypro-hiaoTanuoHHOE
oboramenune. IlepepaboTka ypaHOBO-METHBIX U
YPaHOBO-TIMPUTHBIX pyao. [MupomeTammypro-
(droTanmonHoe  oboramienne.  OKUCITUTENbHBINA
00XKUT.

MK-1.2,3-3

J11
113




Paznenenne MEJHO-MOINOIEHOBBIX u
MOUOAEHO-BUCMYTOBBIX KOHIIEHTPATOB.
Paspenenne Qochopura u kanpuura. OToeneHue
HIeeNMTa,  amaThra, OapuTa  OT  KajbLUTA.
CynpGumusupyronmii  00KUT, BOCCTAHOBHTEIBHBII
00JKHT, XJIOPUPYIOIIIH 00XKHT.

OKOHOMHKa KOMOMHUPOBAaHHBIX METO/IOB
oboraieHus 1 nepepaboTKH HOJIE3HBIX
uckonaeMblx. OXpaHa OKpyKarolel cpespl.

4.6

BakTepuajbHoe BbIlIeJIaYMBAHHE IBETHBIX H
peIKHX MeTaLI0B

Hcnonp30BaHne MUKPOOPTaHU3MOB B
MPOMBIIUICHHOCTH JUTS BBINIETAYNBaHMUS [[BETHBIX 1
PEIKUX METAJUIOB U3 Py, A BBIIEIaYMBAHUS
MapraHIeBbIX Pyl X IUIaMOB.

Teopernyeckie OCHOBBI IPUMEHEHHS
MHKPOOPTaHU3MOB MPH BBIIMIEIaYHBAHUN METAIJIOB.
OCHOBHBIE TUITBI MUKPOOPTaHU3MOB, TPIMEHAEMBIX
MY BBIIENaYHBAHUN MeTanaoB. DakTopsl,
BIIUSIIOLINE HA KU3HEEATEIbHOCTh H aKTUBHOCTh
THOHOBBIX MHKPOOPTaHN3MOB. Bzanmoneiicteue
THOHOBBIX OaKTEpH C HOBEPXHOCTBIO CYIb(GHIHBIX
MHHEpaJIOB IIpY BhIIIenaunBanun. Ousndeckue,
XUMHYECKHE ¥ ONOJIOTHYECKUE METOIBI
WHTECHCU()UKAINN ACSTEILHOCTH OAKTEPHIA.
TexHomorus 6aKTepHaTbHO-XUMHIECKOTO
BBIIIE/IAYMBAHNS [IBETHBIX METAIOB U3 OTBAJIOB U
Kyd. [ToaroroBka u ycTpoHCTBO OTBAJIOB U KyY JUIs
0aKTepHATbHO-XUMHUYECKOTO BBIIIIEIauMBaHHSI.
CrnocoObI OpoLIeHHs OTBAJIOB U Kyd. Llupkysiuns
pacTBOpoB. MeTobI U3BJICUSHUSI MM M3 PACTBOPOB
nociie BelesnagynBaHusl. [IpakTrka BEIIIEIaunBaHHS
MeJH U3 OTBAJIOB M Ky4. KyuHoe BhIenaunBaHue
30JI0Ta U ypaHa.

TexHOIOTUsI HOA3EMHOTO OaKTepHATBHO-
XMMHYECKOTO BBIIIETAYNBAHUS MEH U ypaHa.
TexHonorus 4aHOBOroO Npouecca 6aKTepUaIbHOTO
BhIIIeNIaunBaHysl. OOImue CBeeHMS.
TexHoOTHUECKHE CXEMBI OAKTEPHUATBHOTO
BBIIIEJIAYMBAHMS MBIIIBSKA U3 YIOPHBIX
MBIIIBSKCOEPIKAMKX KOHIEHTpaToB. [loaroToska,
nepepaboTKa, pereHepanus OaKTepHatbHBIX
PacTBOpPOB M MX HUCIIONB30BaHUE. TeXHOIOTUSL
YaHOBOTO TIporecca OaKTepHAIBLHOTO
BBIIIE/IAYMBaHNs KOJUIEKTHBHBIX KOHIIEHTPATOB
I[BETHBIX MeTaJutoB. CXeMBI epepaboTKu
30JI0TOMBIIIBSIKOBHUCTHIX KOHIIEHTPATOB C
NpUMEHEHHEM 0aKTepHaIbHOTO BBIIEIaYHBAHUS U
[[HaHUPOBAHHSI.

IIpumeHeHHe TeTepOTPOITHBIX MUKPOOPTAaHN3MOB
JUISL BEIIIENAYNBAHHS ¥ OCAXKACHHUS 30JI0TA.
OborameHre HI3KOCOPTHBIX OOKCUTOB ¢ TIOMOIIBIO
OakTepuii.

DKOHOMHKa Ipolecca GaKTepHaNbHOrO
BBIIIIEJIAYMBAHHS

IK-1.2,3-3, ¥-3

J11
113

4.7

OCHOBBI 00OTAIICHNS B CTICHHATBHBIX H
KOMOWHHPOBAHHBIX TOJIAX.
/npaxkTuka/

MK-1.2, ¥-3, H-3

111
113

4.8

Knaccudukanus pyn mist pyaopa30opkH,
MIOJTOTOBKA PY[I K COPTHPOBKE
/npakTuka/

IK-1.2, ¥-3, H-3

J111
JT13

4.9

Buzsl B3auMOIeCTBHSL KYCKOB pa3IeNIseMbIX
KOMITOHEHTOB C paboueli TOBEPXHOCTBIO cenapaTopa
/npakTuka/

[IK-1.2, V-3, H-3

111
113

4.10

Buer oboramieHust Ha OCHOBE H30UPATENBHOTO
M3MEHEHHsT Pa3MEPOB KYCKOB Pa3/IeIieMbIX
KOMITOHEHTOB

/npakTuka/

[IK-1.2, V-3, H-3

111
113

411

Kaccuukariys MHHEPAIOB IO PaCTBOPUMOCTH,
BHJIBI XUMHUYECKOTO 00OTaIleHHs

IK-1.2, ¥-3, H-3

J111
J13




/npakTuka/

4.12

BakrepualbHOE 1 XMMHYECKOE BBIILE/IAYMBAHUE
/npakTuka/

IK-1.2, V-3, H-3

111
J13

413

Tepmuueckoe odoramenue
/npakTuka/

IK-1.2, V-3, H-3

111
J13

4.14

TuapoMeTauryprudeckue mporecchl
/npakTuka/

IK-1.2, V-3, H-3

111
J13

4.15

®ioTOrpaBUTALMS
/npakTuka/

IK-1.2, V-3, H-3

111
J13

Pazgen 5. @aoranimoHHbIE METOABI 000ralCHHUS

51

Beenenue.

ConeprkaHue paszena, ero 3a1auy U 3HaUCHHUE.
CyIIHOCTb, II1aBHBIE 0COOEHHOCTH U
knaccuuranus GIOTAUOHHBIX MTPOLIECCOB.
3HaueHue (IIOTAUOHHBIX METOIOB 00OTaIlCHNUS B
pelIeHUN HapOIHO-XO3AHCTBEHHBIX 3aa4 U
SKOHOMHYECKHX MPOOJIEM HCIIOJIB30BaHUS
MHHEPaJIBHBIX PECYPCOB, IOBBIIICHUH
KOMIUIEKCHOCTH HCIIOJIb30BaHUS MOJIE3HBIX
HcKormaeMbIX. Posrs yuensix Poccnu B pa3sutin
TEOPUH, KOJIOTUYECKH YHCTOI TEXHOIOTUH 1
TEXHUKH (HIOTAHOHHOTO 00OralleHHsI.

0,5

TK-1.2, 3-4

114
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TeopeTuyeckne 0CHOBBI pouecca (aorauuu,
3J1eMEHTAPHBIH aKT QuioTanuu
TepMoaguHAMHUKA 3J1eMEHTAPHOI0 aKTa (JIOTALMH
Kpatkas xapakrepucruka paszuena ¢as,
Y4YacTBYIOIIHMX B 3JIEMEHTAPHOM aKTe (hJIOTALUH.
CBolicTBa MOBEPXHOCTH pa3ena «BOJa—BO3AYX).
CBolicTBa OBEPXHOCTH pa3jielia «MHHEPaI—BOgay.
Kpaesoii yrosn cmaunBaHus npu CONPUKOCHOBEHUU
TBEPOH, KUIKOU 1 ra3000pa3Hoii Pa3.
TepMonrHaMUUECKUH aHATIN3 BO3MOXKHOCTH
aJIeMEeHTapHOro akTa (aoranuu. ITokasarens
¢dotupyemocTH. BimsiHue my3bIppKOB rasa,
BBIJICIIAIOIIUXCS U3 PAacTBOpa, Ha II0Ka3aTelb
¢norupyemoctu. [lokazarens droTupyemMocty nmpu
KOAJIECLIEHTHOM MEXaHH3Me 3JIEMEHTAapPHOTO aKTa
¢noranun. BrusHue ructepesnca cMadHBaHUS Ha
3HAUEHUE KPaeBOTO yrila U MOKa3aTellb
¢motupyemocTr. V3MeHeHNe SHEPTUH IPOCIIOS
BOJIbI MEX/ly ITy3bIPbKOM U YacTHIIEH NpH
JIEMEHTapHOM akTe roranuu.

TK-1.2, 3-4

114
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®Du3uyecKue 0CHOBBI IVIEHOYHOM duioTanuu
VYcnoBue paBHOBECHS YaCcTHUIIBI HA MIIOCKOH
MOBEPXHOCTH pa3feia «ra3—KHIKOCTh». DaKTOpHL,
BJIMSIIONINE Ha MPOLECC TUNICHOYHOU (roTarmu

0,5

TK-1.2, 3-4

114

54

dDu3uyecKre 0CHOBBI NeHHOM duioTanuu
DaKTOpHl, ONPEAEIAIOLINE BEPOITHOCTD
MHHEpaIM3aliy My3bIPHKOB U MEHHOH (oTarmu
4acTHL. BeposTHOCTb CTOJIKHOBEHHSI YaCTHILIBI C
y3bIpbKOM. BeposaTHOCTD 3aKkperieHus 4acTHUIbl Ha
my3bIpbKe. BeposTHOCTH cOXpaHeHHs
3aKPEMHBIINXCS Ha My3bIpbKe YacTHIl. BeposTHOCTD
yZAepKaHUS YacTHIl B clloe TeHbl. HeoOxomumebIii
pa3Mep ITy3bIpbKOB IpH (rotannu. Kunetnka
ckopocth (otanmy. Kunernueckne moaenu
nporecca ¢otaunu. [TepcrneKTUBbI HCIOIb30BaHNUS
KHHETHYECKUX 3aKOHOMEPHOCTEH B cUCTEMax
ABTOMATHUYECKOTO ynpasieHus (uotanuei ¢
npumMeHeHreM OBM.

TK-1.2, 3-4

114

55

®Du3uyecKue 0CHOBBI MEHHOI cenapanuu
IIpuHIUT TeHHOH cenmapary 1 0COOEHHOCTH
nporecca. Hecymiast criocoOHOCTb IEHHOTO CII0S IIPU
IOTPY’KEHUH B HETO YaCTUIIBI. XapaKTepUCTUKA CHII,
JIEMCTBYIOIIMX Ha YaCTHIly B IEHHOM CIIOE.
TpeOoBaHuUs K TEXHOJIOTUYECKUM MTapaMeTpaM U
peareHTaM Ipu MEHHO cenapanuy KPYIHbIX 1
MEJKHX 3€peH.

0,5

TK-1.2, 3-4

114

5.6

IoBbieHue 3¢ GeKTUBHOCTH (PJIOTALMM 3epPeH

0,5

TK-1.2, 3-4




TPAaHUYHOW KPYNMHOCTH

Biusinne asporupoaMHaMUUECKUX YCJIOBUM Ha
(droTHpYeMOCTh 3epeH IPaHUYHOM KPYITHOCTH.
VcnoBHs MOBBILICHHUS KPYTHOCTH (IOTHPYEMbIX
3epeH U 2 GEKTHBHOCTH (HIOTAMH TOHKUX YaCTHUIL.

5.7

dnoraunonHbie pearentbl Haznavyenue u o0mas
XapaKTepHCTHKA (JIOTAIIMOHHBIX PeareHToB
Hasnavenue u knaccupuxanust GIoTalMOHHBIX
peareHToB TPeOOBaHUS, IPEBIBISIEMBIE K HUM.
CocrostHre (pIOTaLMOHHBIX PEareHTOB B XKUIKOH
(haze MmyJbIIBl B 3aBUCHMOCTH OT MX KOHLIEHTPALUH,
3HaueHns pH ¥ OKHCIHUTETEHO-BOCCTAaHOBUTEIEHOTO
MOTEHIINAJIa IyJIBITEL. AZICOpPOIHS peareHToB Ha
MOBEPXHOCTH pa3jieia «KUIKOCTb—Ta3y. Ancoponus
peareHTOB Ha IIOBEPXHOCTH pa3iella «KMUHEepai—
pacTBop».

IK-1.2,3-4

5.8

BiinsiHue 0CHOBHBIX ()AKTOPOB HAa COCTOSIHHE
MOBEPXHOCTH MHHEPAJIOB B OTCYTCTBHE
coduparenei

Bumsiaue pH 1 OKHCITHTEIEHO-BOCCTAHOBUTEIBHOTO
HOTEHIMAJIA ITyJIbIBI Ha COCTOSHHE OBEPXHOCTH
MUHepalioB. Biusaue n3oMophusma,
3NEKTPOPU3NYCCKUX CBOUCTB U
KPHUCTAIUIOXMMHYECKOTO CTPOSHHSI MUHEPAIIOB Ha
COCTOSIHHE HX MTOBEPXHOCTH. B3anMHOe BIUsIHUE
MHHEpaJoB.

IK-1.2, 3-4

59

CoOupaTesu U MeXaHU3M HX JAeiiCTBHS NPU
daoranuu

CrpoeHre MOJIEeKyIT ¥ KiIacCH(HKAIHS COOMpaTelei.
VYcnoBus 3akperieHus: coouparesist Ha MHHEpPaIbHOM
MOBEPXHOCTH. BIUsIHME IIHHBI alOJISIPHOI e
coOupareis Ha MPOYHOCTb €r0 3aKpeTICHNS.
MexaHu3M AeHCTBUSA U 001aCTh IPUMEHEHHS
aTIOJIIPHBIX cOOMpaTeNel, reTeponoIIpHBIX
cobupareneii ¢ HeonpeIeIeHHBIM XHMUYECKIM
COCTaBOM, KaTHOHHBIX, OKCHTHAPHIBHBIX U
CYNb(GTUIPWIBHBIX COOMpaTeeil; reTeponosIPHBIX
HEHOHOTEHHBIX coOupaTeneii. Pacxox u cTouMocThb
cobupareneii. Posts popMm copOumu cobuparens npu
hroTanun

TK-1.2, 3-4

114

5.10

AKTHBATOPBI U MEXaHU3M HX JAeiicTBUSA
Haznauenue 1 OCHOBHBIE MEXaHU3MBI ICHCTBUS
peareHToB-aKTUBAaTOPOB. AKTUBUPYIOLIEE ACiCTBUE
peareHToB MyTeM XUMHUYECKOH OYMCTKU
MMOBEPXHOCTH MUHEPAIOB. AKTUBUPYIOLIEE JACHCTBUE
peareHTOB MyTeM XeMOCOPOIHH HOHOB TIOBEPXHOCTH
MUHEpaIOB. AKTHUBHpYIOILEe ICHCTBUE PearcHTOB
MyTE€M T'€TePOreHHON XMMUYECKON pPeaKluu.

MK-1.2,3-4

5.11

Jenpeccopbl 1 MeXaHH3M MX JAeiiCTBUS PH
aoranun

Ha3naueHue 1 OCHOBHBIE MEXaHU3MbI JeHCTBHS
peareHToB-AenpeccopoB. CyliecTByro1e
MPEACTaBICHUS O ACIPECCUPYIOILEM ISHCTBUN
IIEJIOYHBIX PEAreHTOB, CYJIL(QHUIOB IIETOYHBIX
METaJlJIOB, IIMaHUIOB, KUCIOT. [lenpeccupyroiiee
JIeHiCTBHE COJIEH MIEIOUHBIX, ETOYHO3EMENbHBIX
METaJIJIOB U amoMuHus. [lenpeccupyroniee 1eicTBre
XpOMaToB, OMXpomaroB, Gpocdaros, peppu- U
¢deppoumanuos. lenpeccupyroliee JeiCTBHE
IIMHKOBOT'0 KYIIOPOCa U €r0 COUeTaHU ¢ JPyTUMHU
peareHTamu. Jlenpeccupyrouiee AeicTBue
Cynb(GOKCHIHBIX COSTUHEHHUI U UX COUeTaHMUil C
JIpyr'uMH pearentamu. [lenpeccupyromiee neicTaie
JKUAKOTO cTekna. Jlenpeccupytoniee aeiicTBue
OpraHMYecKuX peareHtoB. Pacxon u ctouMocThb
JIENIPECCOPOB.

0,5

TK-1.2, 3-4

114

5.12

PeryJisiTopbl cpefibl 1 MeXaHU3M UX AeiicTBUS
npH GJIoTaun

Hasnauenne 1 OCHOBHBIE MEXaHU3MBI JTEHCTBHS
PeryssiTOpoB Cpeabl: perynupoBanue pH mynsnsr;

0,5

TK-1.2, 3-4




yIajneHue 13 KUAKOH (a3l MyNbIbl HEXeTaTeTbHBIX
HOHOB; PETYJIHPOBAHUE OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHOTO NMOTEHIHANA MTYJIbIIb;
peryIupoBaHue MPOLECCOB JUCHEPraluy 1
KOaryJISIIUY IIITaMOB. PeareHThI-peryaTopsl,
IpUMEHsSEMbIe Ha IPAKTHKE, HX PACXOX U
CTOMMOCTE.

5.13

ITeHooOpa3oBaTe/ M U MeXaHU3M JleliCTBUSI
Crpoenue 1 GU3NKO-XUMUIECKUE CBOMCTBA U
KJIaccudukaus neHoodpaszosareneii. Pons u
MEXaHMU3M JACHCTBUS TeHOOOpa3oBaTenei.
Crabuim3anys ¥ raieHue IeHbl QIOTHPYIOIIIMICS
YJacTHIIaMH. BTopryHas KOHIEHTpalys MUHEPAJIOB B
nene. [IeHooOpa3oBarTeny, IpuMeHsIeMble Ha
NPaKTHKE, UX PACXOJ U CTOMMOCTb.

0,5

TK-1.2, 3-4

114

5.14

TexnoJiorus ¢10TaHOHHOIO MpoLecca.
OcHOBHbBIE XapaAKTePUCTUKHU BeleCTBEHHOI 0
€OCTaBa MOJIe3HBIX HCKONAEMbIX M HX BJIMSIHHE HA
¢aoranmio

BnmsiHue conepikaHus IEHHBIX KOMIIOHEHTOB,
MHHEPaJIOrIIeCKOr0 COCTaBa, BTOPUIHBIX
HU3MEHEHHUH MHHEpanoB U I'eHe3lca py/ Ha
pe3yabTaThl QuioTanuy. XapakTep BKPAIIeHHOCTH U
Heo0XxouMast KpyITHOCTh U3MEIbUCHUSI IPU
¢otanuu. YnpasieHHe Ka4eCTBOM HOJIE3HBIX
HCKOTIaeMBIX, MTOCTYTAOIIUX Ha (hrIoTarmoHHOE
oOoramieHue.

0,5

IK-1.2, 3-4

5.15

Cxembl puorannu. Peskumbl guroranuu
Knaccnduxanus onepanuii GproTanuy u
CTaANATIBHOCTH CXEeM (PJIOTAIIHIOHHOTO 00OTaIllCHNUSL.
CxeMBI ¢ pa3zienbHON 00paboTKOi U (roTarmeit
MECKOB ¥ MITaMOB. CXxeMbI KOJUICKTUBHOH 1
CeNeKTHBHON ¢uotary. KoMOMHUpPOBaHHEBIE CXEMBI.
Knaccuduxanus MuHepaioB mo GIoTHpyeMOCTH.
TexHonormueckue pe>KUMbI IPH (IIOTALUH Py,
COZEPIKAIINX MUHEPAIIBI C BBICOKOH €CTECTBEHHOM
ruapooOHOCTHI0. TEXHOIOTHYECKUE PEXKUMBI IPU
CEJIEKTHBHOH (h1oTaruu cynb(QUIHBIX, MEIHBIX,
MEJHO-MOJIMOICHOBBIX, MEJHO-IIHHKOBO-IIMPUTHBIX,
MEJHO-HHUKEJIEBBIX, MONNMETAIIMIECKUX, PTYTHBIX,
CYPBMSIHBIX, MBIIIBSIKOBBIX DY/ U CAMOPOIHBIX
MeTaIoB. TeXHOIOTMYEeCKUE PEKUMBI CEICKTUBHOM
(hroTanum npu nepepaboTKe OKUCICHHBIX U
CMEIIaHHBIX Py [IBETHBIX METAJJIOB, OApPUTOBBIX,
(ITI0OPHTOBBIX, AITATHTOBBIX, (POCHOPHUTOBBIX,
MOHAIIUTOBBIX, IIEEITUTOBBIX U BOJIL(MPAMUTOBBIX
pya. TexHonornueckre pexxuMbl CEeKTUBHON
(roTanuy IpH U3BJICUCHUH OKUCIIOB XKeJe3a, XpoMa,
Maprasiia u3 pyj; MUHEPaIOB THTaHA U HUPKOHUS U3
pyA u poccrineid. DoTanus TaHTAIO-HUOOUEBBIX,
OJIOBSIHHBIX, YPAHOBBIX PyJ U OOKCHTOB.
TexHoJOrHUECKHE PEXUMBI (IIOTALINH TTOJIEBBIX
IINAaTOB, OEPHIUIMEBBIX U JINTUEBBIX Py, ATIOMUHHI
COZIEPIKAIINX CHIIMKATOB. TeXHOJIOTnIeCcKue
PEXKHMBI IIPU CENIEKTUBHON (DJIOTALMH PACTBOPUMBIX
coneid. Monnas ¢roranus. AHaTN3 KOHKYPHPYIOMIAX
TEXHOJIOTHIECKHUX PEKUMOB CETIEKTHBHOH (hroTammu
C Y4E€TOM PacXOIHBIX KO(PPHUINECHTOB,
MPOJOIDKATENEHOCTH (DIOTAINH, TEXHOIOTHYECKIX
nokasareneid. HarpaBieHns: coBepIIeHCTBOBAHUS
pexuMOB (IIoTaru. IKOHOMHUYECKOE 3HAUCHHE
ONTUMH3AlUU, PIHTeHCI/I(bHKaLlHI/l " aBTOMATHU3allMH1
(hIOTAMOHHOTO MpoIiecca.

MK-1.2,3-4

5.16

KonauuuonupoBanue nyabn 1 000pOTHBIX BOJ
nepen ¢JioTamnue

Hasnauenne onepannii KOHAUIIMOHUPOBAHNSI.
Konauironnposanye mymnbIs! ¢ pacTBOPUMBIMI
cobupaTensIMu 1 MOAN(GHUKAaTOpaMH.
KoHau1moHupoBaHue ¢ Leblo JecopOLuu
coOuparens ¢ IOBEPXHOCTU PA3ALIIsIEMbIX

TK-1.2, 3-4




MHHEPAJIOB; NlepepacipeeNeHus cooupaTens Ha
MOBEPXHOCTH PA3/EIAEMbIX MUHEPAIIOB; YAAICHUS
3arpsI3HAIOINX MUHEPANbHBIX IpHMeceil ¢
MOBEPXHOCTH MHHEpaoB. KOHANIIMOHUPOBaHHE
(ITOTaMOHHBIX MYJIBII C Ta3aMH.
KonauironnpoBanyue HOHHOTO COCTaBa
TPOMBIIIUICHHBIX H 000POTHBIX BOJI.

5.17

PacyeT KHHETHYECKUX U TEPMOJIMHAMUYECKUX
napameTpoB (aoTauuu
/mpakTuKa/

IK-1.3,¥-4

5.18

Pacuer kauecTBEHHO-KOJIMIECTBEHHBIX M BOJHO-
HIJIAMOBBIX CXEM
/mpakTHKa/

IK-1.3,¥-4

5.19

Pacuer npousBoutenbHOCTH (HIOTOMAIIHH
/mpakTuKa/

IK-1.3,¥-4

5.20

Pacuer u BrIOOp (hrioTOMANIMH
/mpakTuKa/

IK-1.3,¥-4

521

Pacuer u BBIOOp BCIIOMOTaTEILHOTO 000PYXOBAHUS
/mpakTHKa/

IK-1.3,¥-4

5.22

TlonroTroBka pyas! epen GIOTaMOHHBIM
oOorameHnemMm
/nadoparopHasi pabora/

IK-1.2, H-4

5.23

VI3yueHue mporeccoB 000raieHus Ha
(hIOTaMOHHON MaIIuHe
/naboparopHasi pabora/

TK-1.2, H-4
TK-1.3, V-4

CamocTosiTeJIbHasI paGOTa CTYJICHTA

8.9
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6.1

PaboTa ¢ IeKIIMOHHBIM MaTEPUATIOM, OKCK U 0030p
JIMTEPATypPhI U 3IEKTPOHHBIX HCTOYHUKOB
HMHGPOPMALIHH TI0 TEMaM Kypca, YKa3aHHbBIM B
pazzene 4 PI1JI.

54

TK-1.2,3-1
TK-1.3,3-1
TICK-6.1, 3-1

J1.1
113
122

6.2

TeMb! U151 caMOCTOSTENEHOI IPOPabOTKH:

Pasgen 1

1. Hasnauenue omepammii rpoxodeHus. OmnpenencHre
3(Q(}EKTHBHOCTH  TPOXOYCHHS,  JKABOTO  CCUCHUS
MPOCEUBAIOLLEN TOBEPXHOCTH.

2. ®dusnueckne u (HU3NKO-MEXaHHMYECKHE CBOHCTBA
TOPHBIX ~ TIOPOA,  BIMSIONME  HAa  IPOIECC
PYZOIOATOTOBKH. MeTOABI M CIOCOOBI OIPeIeNICHUS
9TUX CBOUCTB.

3. OCHOBHBIE IOHATHS O HOJIE3HOH, TOTpedIIeMoit U
YCTaHOBOYHOM MOIIIHOCTBIO MEJIbHHUIL.
Xapakrepuctuka 00OpPYHOBAHWS Ul H3MENBUYCHH,
TIOCTPOCHHUE CXEM, pacyeT 1 BBIOOD.

Paznen 2.

1. CBoOoIHOE 1 CTECHEHHOE MaJIeHHUE TeIl.
PaBHOmagaeMocTsb.

2. 3aKOHOMEPHOCTH O00OTAIICHHS B TSKEIBIX CpeIax.
Otcazxa.

3. IlonsTHe 0 pa3fenuTenbHOH cpeie U KpUTEPUIX
paszeneHus.

72

IK-1.2,3-1
MK-1.3,3-1
ICK-6.1, 3-1

111
113
122

6.3

Brmonnenne moMamrHero 3aganus (10 BapuaHTaM)

36

MK-1.2, V-1, H-1
MK-1.3, V-1, H-1
MICK-6.1, V-1,
H-1

J1.1
JT13
122

6.4

Pabora ¢ JeKIIMOHHBIM MaTepHatoM, MOUCK U 0030p
JIUTEPATYPHI U 3JICKTPOHHBIX HCTOYHUKOB
HHPOPMAIMHY 110 TEMaM Kypca, YKa3aHHbBIM B
paznene 4 PIT/I.

36

IK-1.2, 3-2, 3-3,
3-4

1.2
114
121

6.5

TeMbI ISl CAMOCTOSTENBHOM IPOPabOTKH:

Paznea 3.

1. Crtoco0Osl pa3ziesieHusl MUHEePaJbHBIX YaCTHI IO
MarHUTHBIM U 3JICKTPHYCCKUM CBONCTBAM.
3aBucHMOCTh 3()(HEKTUBHOCTH Cerapainny OT
COCTaBa U CBOMCTB pa3iesieMbIX MUHEPAJIOB.

2. Pacuet 3eKTUBHOCTHU pa3JieiCHUS B
MAarHUTHBIX, SJEKTPHYECKUX U KOMOUHAPOBAHHBIX
MOJISAX.

3. 3aKOHOMEPHOCTH 0OOTAICHHS B IIEKTPHIECKUX
MOJISIX ¥ TIOJISIX KOPOHHOTO pa3psiza.

36

TK-1.2, 3-2, 3-3,
3-4

J1.2
1.4
121




Pa3nen 4.

1. Crroco0sl pa3aeneHust MUHEPaIbHbIX YaCTHIL IO
KOMOMHAIIM UX CBOICTB. 3aBHCHMOCTh

3¢ (EKTUBHOCTH pa3/iesieHus: OT COCTaBa U CBOMCTB
pa3ernsieMbIX MUHEPAJIOB.

2. 3aKOHOMEPHOCTH 00OTAIICHUS C PUMCHEHUEM
BBIIIEJIAYMBAHNS XUMHUUECKOTO M OaKTepHaILHOTO.
3. 3aKOHOMEPHOCTH THIPOMETAILUTYPIrHIECKOTO
oborareHusl.

Pazpnen S.

1. Knaccudukanust (roTainoHHBIX TPOIECCOB.
Knaccuduxaiys GproTanioHHBIX PEareHToB.

2. Pa3nenurensHble MPU3HAKY IIpH (roTarmy.
XapaxkTepuCTHKa pa3IeNIUTENbHBIX Cpexl IPH
¢oranmn. CMaunBaeMOCTh, KpaeBoil yroi
CMa4MBaeMOCTH.

3. Ilennas ¢morauust. [TocTpoeHre KHHETHIECKHX
KPHUBBIX.

6.6 BeimosiHeHHE KypCcOBO# pabOThI IK-1.2 V-1, ¥-2, 1.1
V-3, aq12
54 MK-1.3,Y-1,V- | 7113
2,V-3,¥-4 1.4
ICK-6.1, ¥-1, 121
H-2 J12.2
3 KoutpoJib 36




5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpo1bHBIE BONPOCHI AJIsl CAMOCTOATEILHOI MOATOTOBKH K TeKyllell aTTecTanuu
Bonpoce! 1Jist OlleHKH 3HAHMIT
.Kakne oneparyum npu 060raIieHny MOIe3HBIX HCKOMAEMBIX Ha3bIBAIOTCS ITOTOTOBUTEIHHBIMU?
. Kak omneHuTs pazmep MHUHEpaTbHON YaCTHIIBI?
Kakue BbI 3HaeTe, CIIOCOOBI ONPEETICHUS CPEAHETO Pa3Mepa YaCTUIl MUHEPAIBLHOH cMecn?
. Kak ctpositcst kpuBBIe rpaHyIOMETPHIECKOTO COCTaBa MIPOAYKTa?
. Kakue ¢opmyisl IpIMEHSFOTCS [UTs ONMCAHMS XapaKTEPUCTHKY KPYITHOCTH MaTepuana?
. Hasnauenue onepanny rpoX04eHHs B IPOIIECCE MOATOTOBKH IOJIE3HBIX MCKOMAEMbIX K 000TalleHUIO?
. Uro Takoe 3 PeKTHBHOCTH TPOXOUYCHHUS M KaK €€ OMpPeIeITUTh?
. Kakue rpoxoTsl MpUMEHSIOTCS I TPOXOUCHHUS TKETBIX, CPETHNX U JETKUX MaTepHAIOB?
9. OCHOBHBIE TTpaBHiIa SKCILTYaTalllud TPOXOTOB.
10. Yro Takoe packpeITHE MUHEpaJIa, OT KAKIX CBOHCTB TOPHOM MOPOIBI OHO 3aBHCUT?
11. Kak ornieHnBaeTcs qpoONMOCTB ITOJIE3HBIX HCKOTIAEMBIX ?
12. Yro Ha3BIBacTCS CTETIEHBIO APOOJICHNS, KAKAX BEJIMYNH OHA JTOCTHUTaeT HACOBPEMEHHOM 000pyJOBaHHUN?
13.KoHCTpyKIns MEKOBBIX APOOHMIIOK, NX OCHOBHBIE TEXHOJIOTHUECKHE XapaKTEPUCTHKH.
14 KoHCTpYKIIMH KOHYCHBIX APOOMIIOK. YeM OTINYar0TCs KOHCTPYKIHH APOOHIIOK KPYITHOTO ApOOIeHUS OT
JPOOMIIOK CPETHETr0 ¥ MEJIKOTO APOOIIeHHs?
15.1nst npoGIieHnst KaKuX MOPOA NPUMEHSIOTCS BaJIKOBBIE, 3y04aThIe, MOJIOTKOBBIC U IPYTUE KOHCTPYKIIUH
IpOoOMITOK?
16.910 Takoe ctaaus APOOIICHU, CTETIEHb IPOOTICHHS?
17.0T gero 3aBHCUT YUCIIO CTaIUI qPOOICHUS B CXeME PYAOIOATOTOBKHU?
18.Kak ompeznensercs 1e1ecoo0pa3HOCTh IPUMEHEHHS OTIepaliii IPOXOYEHHS B CXEME PYAOTIOATOTOBKHU?
19.910 naeT nmpuMeHEHHE 3aMKHYTOTO ITUKJIAa APOOICHUS?
20.Kax ompenenuTs pesxuM paboThl Kopiryca ApoOIeHuUs?
21. KakoB MexaHM3M NpoIiecca U3MEIbYEHUS?
22 Y10 Takoe H3MEIhUACMOCTh MaTepHrala, CIocoOkI e¢ OnpeaeIcHUs?
23.IIpuHnun paboTh M KOHCTPYKIUH OapaOaHHBIX MEIbHHIIL.
24 Kakue CymecTBYIOT PEKUMBI Pa0OTHI MEITBHUIL?
25.B deM pa3HHUIIa MEXIY MOJIE3HOH, MOTpeOsIeMOl M YCTaHOBICHHO MOITHOCTHIO METHHHUIIBI?
26.0T 4ero 3aBUCHUT MPOU3BOJUTEIBHOCTh MEIbHUIL?
27. Kakue cylecTBYIOT CXEMbl U3MEJIbYEHUS] MUHEPATIBHOTO CHIPbs?
28. OntuManbHast KpYIHOCTh IIMTAHUS CTEP’KHEBBIX, IAPOBBIX METBHUI] U MEIBHHIl CAMON3MEIbUCHHS?
29. B gem 3akiroyaeTcst BIMSHIE IUPKYIALHOHHON Harpy3KH Ha 3 (QEeKTUBHOCTh H3MENIbUCHHSA?
30. B uem cymHoCTh PUHOMIA TOZOOUS MPH pacyeTe CXeM U3MeNbUeHHUs U BBIOOpe 000py0BaHus T HUX?

® AU AW R

1.Ha xakux @pUHOMIAX OCHOBAaHBI T'PaBUTALMOHHBIE TIpoliecchl oboramennsn? B kakux cpemax
MPOU3BOJIUTCS TPABUTAIIIOHHOE O0oTrameHne?

2. B KakuxX OTpacisx MPOMBIIUIEHHOCTH M Ul KaKWX MOJIE3HBIX HCKOMAEMBIX HPUMEHSIOTCS
TpaBUTAIIMOHHBIE MTPOIIECCHI?

3. B uem CyIIHOCTb pa3InYHBIX BUIOB CONPOTUBIIEHUS CPEbl MadaroleMy B Hell Teny? JlaliTe onpeneneHue
K03(HUINeHTa COTPOTUBIIEHHS Cpeibl. B uem oH BbIpaxaercs?

4. Obnmacts npuMeHeHus popmyn Purturrepa, Annena u CTokca 1Mo onpeAeIeHII0 KOHETHOH CKOPOCTH
najgeHus?

5. B 4em 3aKiroyaeTcss METOJI OTIPeIeIICHIs] KOHEUHOW CKOPOCTH mazeHus (mo Jlsmenko)?

6. Kak BnusttoT popma gacTHIl ¥ TeMIeparypa cpesibl Ha CKOPOCTb MX ITajieHus?

7. Kak naiitn koaddurment paBHonamaemocti? KakoB mopsiiok Mpou3BOACTBA CEIMMEHTAIIHIOHHOTO
aHanu3a?

8. Kakne dakropsl BnustoT Ha 3(h(HEKTUBHOCTD THAPABIMYECKOH KiIaccudukayum?

9. Ilo KakuM NpHU3HAKaM IPOU3BOJIUTCS TPYNITMPOBKA MAIINH 1 allliapaToB AJIs THAPABINIECKON
KIaccupukam?

10. Kak ycTpoeH 4eTbIpeXx CEeKIMOHHbIH I'HAPaBIMYECKUI KIIaCCU(PHUKATOP U OT 4ero 3aBUCHT 3(P(HEKTUBHOCTD
ero paboTsI?

11. ITo xakoMy IPUHIKITY PaOOTAIOT IECKOBBIE M IIIJIAMOBBIE KOHHYECKHE KJIaCCU(HUKATOPHI?

12. Kak ycTpoeHbI MeXaHH4eCKHe KIacCH()UKATOPBI C OTHOM 1 IByMsI HE TIOTPY>KEHHBIMHU M TIOTPY>KEHHBIMHU
crmpansiMu? Kak paccuuThIBaeTCsl MPOM3BOANTEIBHOCTS CIUPATBHBIX KJIACCU(HUKATOPOB I10 CIIMBY U MecKam?
13. Kak ycTpoeHsI oiHapHbIe U OaTapeliHble rHApoIUKIOHE? Kak paccuuTeiBaeTcst IPOU3BOIUTEIBHOCTD
rugpounkinonoB? Kak perymupyror ux padory?

14. Kaxue cuibl JeHCTBYIOT HA MUHEPAJIILHOE 3€PHO B IOTOKE, TEKYILEM 110 HAaKJIOHHOMU miiockoctu? Kak HaliTu
CKOPOCTB JIBM)KEHHMS 4acTUI B TakoM notoke? [1o kakuM npu3HakaM NPOU3BOJIUTCS KiacCU(UKaIHs MallMH 1




annapaToB Ul 00OTaIEeHNs B TOTOKE BOJBI, TEKYIIEM [0 HAKJIOHHOH INIOCKOCTH?

15. Kak ycTpoeHBI IITI036I ¥ MOANLTIO3KH? Kak HaliTH OCHOBHEIE MapaMeTphl ux paboThi? Kak paccuuTarh
MPOU3BOIUTENLHOCTD M YaCTOTY CheMa NumXxoB? Kak ycTpoeHbl MoedHbIe jkenoba’?

16. KakoBbI KOHCTPYKIWU ¥ MIPHHITAI JEHCTBUS HETIOIBUKHBIX M JICHTOYHBIX CTOJIOB? Y CTPOICTBO U
MPUHIUI JCHCTBUS OAHOJCYHBIX M MHOTOJEYHBIX COTPSICATENBHBIX CTONOB.

17. YeTpoiicTBO, IPUHIIHIT ASHCTBHS U 00JIACTh MPAUMEHEHHSI BHHTOBBIX CEIapaTOpPOB, CTPYHHBIX,
BHOPAITMOHHBIX U IEHTPOOESKHBIX KOHIICHTPATOPOB.

18. Inms KakWX TIOJIE3HBIX WCKOMAeMBIX MPHUMEHSIOTCS MPOIECCH IPOMBIBKY M mpoTHpku? Kak
KIacCUPUIMPYIOTCS  pyAbl [0  CTENEHH ImpoMbiBHcTOCTH? [laiiTe onmpeaeneHue INIACTUYHOCTH B YHCIIa
IUIACTUYHOCTH?

19. KakoBbI TpUHIOWI OCWCTBHUSA, YCTPOWCTBO H 00JACTh IPUMEHEHHS  KOPBITHBIX  MOCK,
cKkpyO0epa-OyTapsl, ckpyOOepOB 1 IPOMBIBOYHEIX OapaOaHHBIX TPOXOTOB?

20.B uem pasHuma MeXOy cHoco0amMH —pa3ie’CHHS MHHEPAJIbHBIX 3€pPEH B BOJHON M BO3AYIIHOM
cpenax? Kak onpenemnsiroTcsi CKopocTh ITaICHNsI MUHEPAIBHBIX 3€PEH B BO3AYIIHOH cpene 1 K03 GUnueHT
paBHONAIaeMOCTH? 21.
YcTpoiicTBO THEBMATHYECKUX OTCAAOYHBIX MAIINH M 00J1aCTh UX IPUMEHCHHS.

22. Pa3bepuTe THIIOBBIE CXEMbI IPAaBUTAIIMOHHOTO OOOTAIICHHUS PA3IMYHbIX ITOJIE3HBIX HCKOIIAEMBbIX, YKaKHTE
001aCTh UX, IPUMEHECHUSI.

23. TlepcrieKTUBHI pa3BUTHUS TEOPUH U TPAKTUKH TPABUTAIIMOHHEIX IporieccoB oboramenus B Poccnn, ctpanax
CHI u 3a py6esxom.

IlepeyeHb BOPOCOB /1Sl MIPOMEKYTOYHOM aTTecTalluM (3K3aMeH)
Paznen 3.
. Uctopus nosiBNeHNS ¥ Pa3BUTHS MArHUTHBIX U 3JIEKTPHIECKUX METOJOB 00OTAICHHS.
. UTo Takoe MarHNTHOE TOJIE, €0 OCHOBHBIC XapaKTEPUCTHKH?
. [loBeieHre YacTUIl B MArHUTHBIX U 3JEKTPHUECCKUX TOJIAX.
. [IpuaIMI paboThl MarHUTHBIX CETIApaTOpPOB JUIS CHIIBHO- U CITA0OMArHUTHBIX PYA.
. [IpuHIUIT pabGOTHI TEKTPUUECKHUX CEapaTOpOB.
. UTo Takoe 3aMKHYTasi U OTKpPBITasi MAarHUTHBIE CHCTEMBbI?
. CooTHOIIEHNE CHJI, ASHCTBYIONINX HAa YaCTHUIBI, 00ECIIEINBAIOIINX X pa3eiIcHHeE.
. PaBHOTIpHUTATHBAEMOCTD YACTHI] M M30MPATEIBHOCTD PA3ICIICHHS.
9. Uto Takoe ko3¢ UIHEHT cenaparim?
10. 3aBucHMOCTE MEKAY POPMOIL ITOITFOCOB, UX IIATOM H HATIPSKEHHOCTHIO
MarHUTHOTO IOJISL.
11. OnHOpOAHBIE, N30 JMHAMHUYECKHE, OETryIIie MarHUTHBIE TOJIS.
12. MarnuTtHast BOCHIPUUMYHBOCTD, €INHUIIBI €€ U3MEPEHUs. Y IeNibHas MAarHUTHAS! BOCTIPUUMYUBOCTE. OT
Kakux (paKTOpOB OHA 3aBUCHT?
13. KpuBble HaMarHM4YMBaHMs. XapaKTEPUCTHKA ITOCTOSTHHBIX MarHUTOB.
14. CnocoOs! yIipaBiIeHHS MAaTHUTHEIMEA CBOMCTBAMH YaCTHI.
15. B3aumocssi3b ko3 hunreHTa cenapanny U TEXHOJIOTMIECKUX ITOKa3aTelNei
oborameHus.
16. YcTpoiicTBO U IPUHIIHIT padOTHI CETapaToOPOB UL CYXOTO 00OTalIeHUS
CHUIIbHOMArHUTHBIX PYI.
17. IoCTOMHCTBA ¥ HEJIOCTATKH Pa3IMYHbIX TUIIOpa3MepoB cenaparopos [IEM.
18. YcrpoiicTBO M Ha3HAUEHHE TOJINTPAIMEHTHBIX CEMapaTopoB. DIEKTPOMArHUTHBIE CHCTEMBI, TPABIIIA UX
9KCIUTyaTaIIH.
19. Pons BcrioMoraTenbHOTo 000py10BaHHS B IIPOLIECCE MarHUTHOTO 00OTaleHus..
20. Yem o0ycioBIHBaeTCs TIyOWHA H3METbUCHUS PYIBI?
21. MecTo MarHUTHOM cenapanuyu B TEXHOJIIOTHYECKOM Iponecce. Yem oHO
onpenensercs’?
22. OCHOBHbIE HaNpaBJIEHUS COBEPIICHCTBOBAHUS TEXHUKH U TEXHOJIOTUU
MarHUTHOTO OOOTaIIeHus.
23. TexHUYeCKHE yCIOBHS Ha TOBAPHYIO MPOAYKIIMIO 000TaTUTENBHBIX (paOpHK.
24. DneKTponpOBOAHOCTh, €IUHUIIBI €€ U3MEPEHHUS.
25. YTo Takoe KpUTHUYECKasi HANPSKEHHOCTD MOJsI, KpUTUIECKOE HANPSKEHUE KOPOHBI?
26. B 4eMm cyniHoCTh pa3IMuHbIX CIIOCOOO0B AIIEKTpHUECKOit cenaparyn? O61acTh NX NPUMEHEHNSI.
27. Kakoe HamnpspKeHHE TOKa MPUMEHSETCS TIPH AJIEKTPHUYECKUX METOJ1aX 00orameHus?
28. Ha xakoM NpHHIMIIE pa3/ieeH st MUHEpAIbHOH cMecH paboTaloT KOpOHHbIe, OapabaHHbIE
3NIEKTPOCTATUUECKHE, TPUOOare3HOHHbIE, TPHO0IEKTPOCTATHYECKNE U INDIIEKTPUIECKHUE 1IeIeBUIHbIC
cernaparopsl?
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29. CrtocoOBI IOITOTOBKY MaTepHaa rmepe cenapamnne.

30. Texauka 6€30MaCHOCTH B JJIEKTPOCETIAPATOPHOM OTACICHUN 000TaTUTEIhHOU (haOpHKH.

31. HoBble TEXHOJIOTHIECKUE PEIICHUS ISl 00OTaIeHUs CIIA00OMAarHUTHBIX PY/I.

32. HoBbI€ TEXHOIOTHYECKHE PEIICHNS UT 000TAICHNs OETHBIX XKEIE3UCThIX KBAPIUTOB.

33. [lepcrieKTHBBI NOTYyYCHHUS BHICOKOKAYECTBEHHBIX MArHETUTOBBIX KOHIIEHTPATOB M3 JKEJIE3UCTBIX
KBapIUTOB
Pasnen 4.
1. Mctopus nosIBICHNS M Pa3BUTHS CIICIMAIBHBIX M KOMOMHUPOBAHHBIX METOAOB OOOTAICHNS.
2. OborarieHue 1Mo BHEITHAM TIPH3HAKAM.
3. Pyunas pazbopxka. [IpuHnumm npomecca, cxeMbl pydHOH pa300pKu, 007IacTh TPUMEHEHUS.
4. O6oramenne o Gopme. IIpuHIINT mporiecca, 00IacTh MPUMEHEHHUS, alllapaTypa.
5.006o0rarmieHue 1Mo TBEPIOCTH.
6. U30mparenpHOEe npobieHWe W wW3MenbueHHe. lIpuHIWI mporecca, 00JacTe HPUMEHEHHS, ITOKa3aTeH
M30MpaTeTHLHOCTH APOOICHUS.
7. AmnmapaTsl Ui m30UpaTeNbHOTO NpoOieHus (OpoOnnkw) W M30MpPaTeNTFHOTO M3METbUeHHS (OTTHPOYHEIC
anmnapaTbl, MEIbHUIBI A0pa3sHBHOTO ACHCTBUS, METBHUIIBI MEIIAJIKN).
8. Oboramenwue mo ynpyrocti. [Tpuammm mporecca.
9. TepmoazaresnonHoe oboramenue. [IpuHIAT mporecca, 00IacTh MPUMEHEHHS, alaparypa.
10. Pagnomerpuueckoe oboramenne. [IpuHIum npomecca, 001acTs TPUMEHEHUS.
11. Pagnomerpudeckoe oboraieHne eCTeCTBEHHO PaJnOaKTHBHBIX pyA. AmNmaparypa Ui JaHHOTO ITIpoliecca,
€€ yCTpOHCTBO.
12. Pagmomerprdeckoe oOorameHne HepaAnoakTHBHBIX pyaA. OOmuii TpUHIUIT
13. Knaccuduxaryst mporeccoB paJioMeTpUIEcKOro 000TalieHnsT HepaJlnoaKTHBHBIX ITOJIE3HBIX HCKOMAEMBIX,
UX XapaKTepHCTHKA.
14. OcHOBHBIC paJgHOMETPHYECKHE IMPOIECCH: (POTO-HEHTPOHHBIN, TramMMa-aOCOpOLMOHHBIA, HEHTPOHHO-
aKTHBHBIH, PEHTTCHOJIOMHHECIIEHTHBIH, (QoToMeTpuueckui, ¢oro-abcopoumonnsiil. [IpuHINMI Kaxkmoro
npouecca, 001acTb IPUMEHEHUs, annapaTypa, ee yCTpOUCTBO.
15. TIpakTHKa paguoOMETPHUIECKOTO 0OOTAIICHHS.
16. IlepcriekTHBBI pPa3BUTHA M TNPUMEHEHHS CHECIMAIBHBIX M KOMOMHHUPOBAaHHBIX METOAOB OOOTAIICHUS.
17. Yro Takoe pacTBOPUMOCTh MUHepana? B uem pa3HuIa MEXIy XUMHUUECKUM H QU3NICCKUM pacCTBOPCHUAEM?
18. MeToab! BbIIENauYMBaHUSA. MeXaHU3M Ky4HOTO, YaHOBOTO M aBTOKJIABHOTO BbINeNaduBaHus. UTo Takoe
nepKoIALUA?
19. Kakum 006pa3oM MpOBOIUTCS OTJEICHNE KOMIIOHEHTOB U OYHCTKA PACTBOPOB IIOCIE BBIIICTAYMBAHMA?
20. OcHOBHbIE METOABI pA3[AENCHUS W BBIJCICHUS METAUIOB W HUX COCIMHEHHHH3 pacTBOPOB.
21. Kakue 6akTepuy UCTIONB3YIOTCS IIPH BhINETaYMBAHNH [IBETHBIX METAJIOB?
22. TexHonorust 0aKTEpHAIBHOTO BBIIEIAUNBAHUS 30JI0TOCOEPIKAIINX
KoHUeHTpaToB. [IyTn nHTeHCHpMKanKy rpoiecca 6akTepHaIbHOTO BBIIEIAYNBAHHS.
23. ®akTopbl, PEryIUPYIOIINE KU3HEAEATeIbHOCTh OakTepuid. UTo 13 ceds MpeacTaBIsIOT THOHOBBIE OaKTepHn
Y Ha KaKWe TPYTIBl OHU HOAPa3IeIIsToTes?
24. Kak W3MEHSIOTCS pa3Mephl YacTHIl pa3/esiieMbIX KOMIIOHEHTOB B pe3yJibTaTe TepMooOpaboTKu?
25. TexHosorust aBTOKJIaBHOI'O BbIILIEIauUBaHU.
Pa3znea 5.
1. Ha3oBuTe THI CBSI3M MEXAy aTOMaMH BOJOPOJA M KHCIOPOAA B MOJIeKyse Bogpl. Kakast cBs3b sBisieTCs
aTOMHOM, BoJopoHoi? Kakast MosieKysa Ha3bIBa€TCsl MONSIPHOM, Kakasi HENOJSIPHOM?
2. Yto mpencraBiseT cOOOW TOBEpXHOCTHOEe HaTskeHue? J[laiiTe ompenencHWe TIOHATHASA ancopOIus.
3. TIlepeumciure THNBI CBS3€H, KOTOphle OBIBAlOT B MuHepanax. OnuimuTe BO3MOXHBIE Je(EKTHI
KPHUCTAJUTMYECKOI pEIIeTKH MHHEpaloB M H30MOp(dHBIE 3amenieHus. Urto sBisercs mMepol (IoTalMoOHHON
AKTHBHOCTH MHHepaa?
4. OxapakTepu3yiTe razoByro ¢asy.
5. Kakue wonbl Ha3wpBatoTcs "Hen3OexkHBIMU'? [lokakuTe Ha TpuUMepaxX, Kakoe BIISIHAE Ha (QIIOTAIHIO
OKa3bIBAIOT HEU30€KHBIC HOHBI ITYJIBIIBI.
6. KaxnM 00pa3oM MOKHO peryJMpoBaTh HOHHBIH cOCTaB MyJbIbl? YeM oTiaudaeTcs BoJia THIPATHBIX CJIOEB OT
00BbEMHOM BOJBI?
7. laiiTe onpeneneHre "MOTHOTO MOTEHIMANA" U &- MOTCHIIHATA.
8. MaiiTe ompenesieHHe KpaeBOro yria CMauMBaHUS W THCTepe3rca CMayMBaHHs, NMPUYHMHBI, BBI3BIBAIOIINE
THCTEPE3NC CMAUYNBaHMSI.
9. Ilpu KakuX YCIIOBHSX MHMHEpalbHasl YaCTHIIA MOXKET NMPHIMITHYTH K ITy3bIpbKYy Bo3ayxa? OxapakrepusyiTe
9TaIlbl CTOJIKHOBEHHUS M CKOJIBXKEHHUSL.
10. OOBsicHMTE MEXaHW3M IPENOTBPAIIECHHS JEMHHEPAIN3alMHU Ty3bIPHKOB IPH BCIUIECKaX OTPBIBAIOIIMXCS
cui no B.M. Menuky - lNaiika3sny.




11. JIokaxkuTe BEpPOSATHOCTh BOZHUKHOBEHUS ITy3bIPHKOB BO3/IyXa HAa TBEPIOH MOBEPXHOCTH. 3HAUCHHE KAKOTO
KpaeBoro yriia BXOIUT B ypaBHeHHe @pymkuna - Kabanosa?

12. Kak MOXHO TIOBBICHTHh ()JIOTHPYEMOCTh KpYIHBIX 3epeH? [lepednciuTe M3BECTHBIC CITIOCOOBI IMTOBBIICHUS
s¢pdextuBHOCTH (oTanuu nuramoB. Korma menecoo0pa3HO MPOBOIUTH Pa3leNbHYIO (DIOTAlHI0 MECKOB U
I71aMOB?

13. Bmemgure ¢opmyinay ckopoctu ¢uortamun (benormaszosa). Kak ckopocTs ¢uioTanmu BnmseT Ha
3KOHOMHUYECKHME MOKA3aTeIM 00oTaeHusa?

14. Jlnsg gero no0aBiAOT B IyJbIy peryisTopsl pH mynenbl, akTHBATOpBI, COOMpATENH, AEHPECCOPH H
neHooOpazoBaTenu? ONUIIUTE MEXaHU3M X JICHCTBHS.

15. Iepeuncnure U 0XapaKTepH3yHTe OCHOBHBIE KaTHOHHBIE COOMpATENr, MEXaHU3M WX ACUCTBH. JlelicTBue
pH Ha cocTostHEE coOmpaTemneii.

16. OmumuTe crocoOsl CHIDKEHUS 00BeMa W YCTOWYHBOCTH TeHBI. KakuMmu CBOWCTBaMH IOJDKHA 00JanaTh
XOporast meHa? [epeunciure CIocoOBI paspymeHus ¢daoTannoHHOM TICHEI.
17. PacckaxxuTe BO3MOXHbBIE MEXaHU3MBI JeiicTBUsS pH Ha NOBEPXHOCTH MUHEPAJIOB U HOHHBIN COCTAB IYJIbIIBI.
18. Kaxkoe BimsHEE Ha (DIOTHPYEMOCTh MHUHEPAIOB OKa3bIBAIOT M30Mop(dHEIe 3amemenus? Kinaccnpukarms
MHUHEPAJIOB 110 (PIIOTHPYEMOCTH.

19. Haitre wmaccudukanmio omepanuii  ¢uotannu. OOOCHYHTE 1enecooOpa3HOCTh  TPUMEHEHHUS
KOMOWHHPOBAHHBIX  CXEM. HazoBure  ¢akroprr,  BimAOmpe  Ha  TOKa3aTend  (IIOTAIUU.
20. J[laiite kimaccu(UKAIMIO COBPEMEHHBIX (DIOTAIMOHHBIX MamnH. Hapucyiite cxemy yCTpOHCTBa
MEXaHNYECKOH, THEBMaTHIECKONH 1 THEBMOMEXaHNIECKON (pJIOTAIMOHHBIX MAIINH, IPUHIUIT UX JICHCTBHS.

21. Ilepeuncnure OCHOBHBIE HAIIPABJICHHUS COBEPUICHCTBOBAHMUS (JIOTAIIMOHHBIX MamuH. Hamummre ¢hopMysist
JUIS pacdeTa MEXaHHIECKNX, THEBMOMEXaHNUECKUX 1 THEBMATHYECKUX MAIHH.

22. Yto BBl NOHMMAETE IOJ BTOPUYHOM KOHLEHTpauued B neHHOM cioe? Kak oHa ucnonbp3yeTcs NpHu
(oTanyyu 1 Kak €€ MOXKHO YBEJIMIUTD?

23. IlpoBeauTe aHaIM3 BEPOSTHOCTH BBIACICHHUS Iy3BIPHKOB BO3/yXa Ha IMOBEPXHOCTH YacTHI. B Kakmx
(hmoToMammHax 3Ta 0COOEHHOCTh HanboJIee peann3yeTcs, 1 Kak €€ MOKHO YCHIIUTh?

24. Tne m Kak TOTOBSTCS pearceHTHI Iepen momadeii ux Bo ¢uoranmio? Kak MOXHO CHU3UTH KOHIICHTPAIIHIO
COJIEH KECTKOCTH M HEM30€KHBIX HOHOB B IPOMBIIUIEHHBIX B 00OPOTHBIX BOJAx?

25. Kak perymupyercs npouecc ¢rotanum?

26. TexHuka 0€30TaCHOCTH B 1IeXe (IIOTALINH.

27. OxapakTepu3yiiTe NEepCHEeKTUBHBIE HANpPAaBICHUS NalbHEHIIET0 pPa3BUTHSA (IIOTAIMOHHOTO IpoIiecca.
28. UTo BXOIUT B XapaKTEPUCTUKY BELIECTBEHHOTO COCTaBa pya?

29. Opranuzanus padoTs (IOTAIHOHHOTO OTJCIICHIS.

30. IepcriekTHBEI MPUMEHEHHS (QIOTANH B CXeMaX 00OTaIEHHs KEJIE3HBIX Py U KEJIC3UCTHIX KBapIUTOB.

31. Kakoi#t Bux ¢Qmoranum wcrmons3yercs mpu Quororpapuranuu? s Kakux pyn MPUMEHSETCS IPOIECC
MEHHOW cenapauuu?

32. 3aBUCHT N1 BEJINUMHA MHHUMaJIGHO HEOOXOIMMOTO pacxoia coOMpaTels OT THIIA PYIbl?

Bonpocs! 111 OLeHKH YMEeHHii U HABbIKOB
1. [TepeunciiuTe OCHOBHBIE METOIBI OOOTAICHUS U YKAXKHTE, KaKhe (PU3UKO-XUMUIECKHE CBONHCTBA JISKAT B
OCHOBE 3THX METO/IOB Pa3/IeIICHUSI.
2. Kakue puzndeckne n pU3NKO-XUMHUECKHE Pa3IMuusl CBOWCTB MUHEPAJIOB HUCIIOJNIB3YIOT JUIS X pa3/iesIeHus?
3. IlouemMy pyAOIIOATOTOBUTENBHBIE OTIEPALINH, KaK IIPABUIIO, TIPEIIICCTBYIOT ONEpaisIM 000TaIeH s ?
4. EcTb 1 pa3HHUIA B MOHATHAX «CXEMa IETIN annapaToB» U «Ka4eCTBEHHO KOJMYECTBEHHAs CXeMa
oOorateHus»?
5. KakoBo Ha3Ha4YeHHE OmepaIiii Jpo0IeHns u n3MenpueHus? YeM oHM pa3inqatoTcs?
6. PaccunTarh creneHb ApoOIeHNS YIS IEKOBOW APOOMIIKH.
7. PaccunTarh MpoOM3BOANTEIBHOCTD JPOOHIIKH Ha MIEPBOW CTAANH APOOIICHHUS.
8. Kak pacmmudpoBaTh «HEe IpOOUTH HUYETO JIHITHEr0»?
9. PaccuuTarhb rpanyJIoOMETPUYECKUI COCTAB.
10. TTepeuncnure OCHOBHBIE YCIOBUS, BIUSIOIINE HA MPOLECC TPOXOUEHUS.
11. IlpoBeanTe cpaBHEHHE JTOCTOMHCTB CXEM T'POXOUYEHUS «OT KPYITHOTO K MEJIKOMY» U «OT
MEJIKOTO K KPYITHOMY.
12. Iepeuncanre (HakTOpPHI, BIUSIOLUINE HA IPOLIECC TPOXOUCHHUSL.
13. Onpenenenne 3¢pPEKTUBHOCTH TPOXOUCHHUSL:
A) BeIX0Ox HanpewmeTHoro npoaykra 40%, conepxanue HivkHero kiacca — 10%.
B) Beixon nmoapemerHoro npoaykra 40%, copepxanue HIDKHETo Kilacca B HaJJpeIIeTHOM NPOayKTe — 5%.
B) conepxanue HIKHEro Kiacca B ucxogHoM 50%, a HagpemeTHoM npoaykre — 5%.
14. Kax onpezensieTcst cpeAHEB3BELICHHAs 30JbHOCTb?
15. dnoTanMoHHas MyJbla U ee cocTaB?




16. OT yero 3aBUCHT MarHWTHAas CHJIa, IEHCTBYIONIAs Ha 36pHO MUHEpasa Py OMEIICHIH €To B

MarHuTHOE moJjie?

17. OT 4ero 3aBUCUT MacChl TPOOBI?

18. Kakwue cymecTByrOT ciocoOsI 0TOOpa MpoObI OT MaTepHATIOB, HAXOIIIINXCS B IBHKCHUN?

19. HazoBuTte BuABI 1 IEPHOTUIHOCTE 0TOOpa pod Ha (adbpuke.

20. Hapucyiite mpuMepHYIO CXeMy pa3IeleHus mpoo.

21. OmpenenuTh BBIXO (IIFOOPUTOBOTO KOHIICHTPATA, €CIIH NPH TepepaboTke (PIFOOPUTOBOM PYABI ¢ MAacCOBOU
nonei CaF2 2,15 % nonyden xoHmeHTpar ¢ maccoBoit momneit CaF2 71,18 %. 13Bneuenne CaF2 B koHIIEHTpaT
coctaBuiio 81,15 %.

22. Ilpwm oborameHnn XpoMCoAepKalIel pyabl ¢ MaccoBOU noieit xpoma 3,12 % momydeH KOHIEHTpAT ¢
MaccoBO# moinei xpoma 45,15 %. Beixon koHIeHTpaTa coctasui 5,53 %. Onpenenuts U3BICUCHNE XpOMa B
KOHIICHTpAT?

23. Ilpu daoTammoHHOM 00OTaIIEeHNH CYIBGHUIHON PYABI ¢ MacCOBOH noiei nuHKa 4,12 % Obl1 momydeH
IIMHKOBBIM KOHIIGHTPAT ¢ MaccoBoit goeit muaKa 50,58 %. Beixon xBocToB cocraBmit 89,99 %, a maccoBas
JoJst nuHKa B XBocTax — 0,92 %. M3BiedueHne nnHKa B MUHKOBBIN KOHIIEHTPAT cocTaBmio 78,69 %.
OnpenenuTs BEIXOIBI MEIHOTO ¥ IMHKOBOTO KOHIIEHTPATOB, IIOTEPH [IUHKA C MEIHBIM KOHIIEHTPATOM H
XBOCTaMH, MacCOBYIO JOJO ITMHKA B MEAHOM KOHIICHTpATE.

24. Ha oGorartuTenbHOH Gadpuke nepepadaTbBaloT CBUHIIOBO-IIMHKOBYIO PYAY ¢ MaccoBOH Joiieii cBuHIA 2,22
% w mHKa 3,13 %. IIpu 3TOM MOTydaroT CBUHILIOBEIM KOHIIEHTPAT ¢ MAaccoBOH foiel ceuHma 60,67 % 1 nuHKa
3,00 %. Takxe Nody4daroT HMHKOBBIA KOHIIEHTPAT ¢ MaccoBOU Aoiei uunka 45,15 % u ceunna 6,00 %.
W3BnedeHne cBUHIA B CBUHIIOBBINA KOHIIEHTpAT cocTtaBmio 80,80 %, a IiiHKa B IIMHKOBEIHA — 65,15 %.
OmnpenenuTs BEIXOIBI IPOTYKTOB OOOTANICHHS U IIOTEPH CBUHIIA U IIMHKA B IIPOTYKTaX 00OTaIlICHUS.

25. TIpu oborameHnn Cyab(QUIHON pyabl ¢ MaccoBoit moneit menu 1,11 % u nuHKa 2,17 % moaydeH MeTHbIH 1
IIUTHKOBEIA KOHIICHTPATHl. MeIHbII KOHIICHTpAT ¢ MaccoBoit noieit menu 31,15 % u nuaka — 2 %. LIuHKOBBIH
KOHLEHTpAT C MaccoBOM Joinel nuHka 56,67 % u uunka 0,05 %. Beixon MenHOro KOHLEHTpaTa cocTaBui 3,14
%, a BeIX0J TUHKOBOTO — 3,49 %. Onpenennuts BbIX0A OTBAIBHBIX XBOCTOB U MACCOBYIO JIOJIIO MEJIM U LIMHKA B
XBOCTaX.

26. IIpu oborameHnn Cyab(QUIHON PyABI ¢ MACCOBOM Houeit ceuHMA 2,12 % u nuHKa 3,35 % monydeH
CBHUHLOBBIN U IIMHKOBBIA KOHUEHTpPAThl. MaccoBas 0J1s1 CBUHIA B CBUHIIOBOM KOHIIEHTpaTe cocTtaBuia 70,21
% nipu u3BneyeHuu cBuHLa 82,13 %. Bpixoa LIMHKOBOro KOHLEHTpaTa coctaBui 4,47 %, a MmaccoBast JoJIs
CBUHIIA B IIMHKOBOM KoHIIeHTpaTe — 1,50 %. OnpenennuTs BBHIXO] CBHHIIOBOTO KOHIICHTPATA M XBOCTOB, TIOTCPH
CBUHIIA B IIMHKOBBIA KOHIIEHTPAT U OTBAIBHBIC XBOCTEHI.

27. Ha oGorarutenpHOH GaOpHKe MOTYyIaroT MEIHBIA U IHHKOBBIN KOHIICHTPATHI U3 CYIb(QUIHON PYIHI C
MaccoBoi foneit meau 2,22 %. MaccoBas 1ol MEAM B MEJHOM KOHLIEHTpaTe cocTaBuia 22,22 % npu BBIXOJE
8,88 %. MaccoBast 1ot MeiM B TUHKOBOM KoHLeHTpate coctaBuna 1,00 % mpu Beixone 12,28 %. Onpenenurtsb
BBIXOJ] XBOCTOB M MAaCCOBYIO JIOJFO MEIH B XBOCTAX.

KoMmnuiexThI 3a1aHuii 1JIsl BHINOJHEHHS pacyeTHO-TpaduyecKux pagor
Pazgen 1.
3ananue 1. XapakrepucTHKa KpYIHOCTHU ChIITy4ero Marepuaina. Pacuer nokaszareneil ypasHenus Posena -
Pammaepa.
3aganue 2. Pacder TeXHOIOTHUECKOH cXeMbl Ipo0IeHNs, BHIOOp 000pyI0BaHNSI.
3aganue 3. TexHOIOTHYECKHE CXEMBI PYIOTIOArOTOBKH, X ITOCTPOSHHUE U pacyer.
3amanue 4. Beibop u pacyer 0apabaHHBIX MEJIbHHMIL
Pazgen 2.
3aganue 1. PacueT miOTHOCTH M COCTaBa CPOCTKOB MUHEPATIBHBIX YACTHIL 110 MX IUIOTHOCTH. PacueT mapameTpos
pa3/eNUTENbHON CyCIICH3HN.
3amanue 2. PacueT KOHEUYHOH CKOPOCTH CBOOOIHOTO TaJICHHS YaCTHUIl B BHJIE IIIapa U €€ JuamMeTpa Mo W3BEeCTHOM
KOHEYHOU CKOPOCTH CBOOO/IHOTO TaeHHS.
3aI[aHI/Ie 3. PacueT KOHEUHOM CKOPOCTH CTCCHEHHOI'O MaJACHUA CIMHUYHBIX YaCTUIl B BUJC 1Iapa B OTPAaHUYCHHOM
npocTpaHcTBe. Pacyer KOHEYHOI CKOPOCTH CTECHEHHOTO MaJISHUs YaCTHIl OJJHOPOIHON KPYITHOCTH IIPH UX
pa3nnIHOi 00 BEMHOI KOHIICHTPALINH.
3ananue 4. Pacuer koadduIueHTa paBHOMAIaEMOCTH PA3IMYHBIMUA CIIOCOOAMH..
3aganue 5. TexHOIOTMYECKUH pacueT THAPOLMKIOHOB. PacueT adekTnBHOCTH KilacCH(HUKALMA B MEXaHUUECKUX
KiaccudukaTopax ¥ rHIPOLUKIOHAX.
3aganue 6. Beibop u pacuer MexaHN4ECKUX KJIacCU(HKATOPOB ¥ THAPOIMKIOHOB.
Paznen 3.
1. Omnpeznenenrie MarHUTHBIX CBOMCTB MUHEpaJIoB M py.. [locTpoeHue neTiu rucrepesuca.
2. IlocTpoeHue cemnapanoHHbIX XapaKTEPUCTUK M KPUBBIX 000TraTUMOCTH CHIIBHOMAarHUTHBIX PY/I.
3. ITocTpoeHne cenapaMoOHHBIX XapaKTePUCTHK U KPUBBIX 000TaTUMOCTH C1a00MarHUTHBIX PYA.
4. Pacder cteneHu ApoOIeHMsI, pa3rpy309HON MENH JPOOUIOK TIO CTAUSIM JPOOJICHUSI.
5. XapakTepucTKa 000pyIOBaHUs JUII MAarHUTHOH cenapaiy B cJlaboM M CHIIBHOM IT0JIe, pacyeT U BHIOOP.




6. Xapakrepuctuka 000py0oBaHUs [JIsi 00OTaIeHUS B JJICKTPHUECKHUX MOJISX, IOCTPOCHNUE U PACUET CXEM.
Paznen 4.

1. PacyeT KOHTPAaCTHOCTH CBOMCTB pa3/ieNsieMbIX MUHEPAIOB.

2. IlocTpoeHue cenapalliOHHBIX XapaKTEPUCTUK NPU JIUIKOCTHOM cemnapanuu.

3. Pacnpenenenne BEIOOPIIMKOB IIPU PyYHO pymopa3z0opke.

4. Pacuer 3 PpeKTUBHOCTH pa3feicHNs B KOMOMHUPOBAHHBIX MOJIX.

5. XapaxTepuctruka 000pyIOBaHU I PYA0pa300pKH, JTUMKOCTHON U PaJHOMETPHUECKON CeTapamnnu, pacueT U
BEIOOD.

6. Xapaktepuctuka 000pyA0BaHUs Il XUMUYECKOT0, 0aKTEpPHAILHOTO U THIPOMETAILTypPTHIECKOro o0oramieHus,
MOCTPOCHUE U pacueT CXeM

Ilepeyenb padoT, BHINOJHSIEMbIX B IpoLlecce M3Y4YeHUs JUCUUILIUHBI (MoayJs, npakTuku, HUP)

B 8 cemectpe
[IpakTryeckue u 1abopaTopHbIE pabOTHI B CEMECTpE
KonrponbHbIe paboThl
3. omamiHee 3ananue
B 9 cemectpe
1. TIlpaxTtudeckue u mabopaTopHEIE pabOTHI B cEMeCTpe
2. Kypcosas pabora

N

OIIeHO‘IH])Ie MaTepuaJbl (OIIeHO‘IHl)le CpeJICTBa), HCIMOJb3YEMbBIC ISl 9K3aMCHaA

DK3aMCHAIIMOHHBIN OWJICT BKJIFOYAET B ce0sl 2 BOIPOCA U3 YCTAHOBJICHHOTO MEPEYHS MO TeMaM, U3JIOKCHHBIM B 4
pasnene ganHoit PII/I.
busietsl xpaHsTes Ha kadeape U YTBEpIKICHBI 3aBEIYIOIIUM Kadeapoit

MeToauKA O1IeHKH Pe3YJbTATOB 00y4YeHNsl 0 JUCHHILINHE (MOayJII0, npakTuke, HUP)

e TpeOoBaHMs K OLICHUBAHUIO B COOTBETCTBUH C YUeOHBIM IIAHOM: 3aueT B 8 cemecTpe.
e Cucrema OICHUBAHU, HCIIOJb3yeMasi MperoaBaTesieM s TeKyIlel OleHKH YCIeBaeMOCTH B 8 cemecTpe
- 0aJNIbHO-PEUTHUHTOBAs:
- mocemenue 3auaTuii — 0,5 Gamna 3a 1 3anstue (Bcero 18 JEKIHMOHHBIX 3aHATHIL), UTOr0 He Gosee 9
0ajoB;
- BBINIOJIHCHHUE MTPAKTUIECCKHUX paboT, Bcero 11 padot B cemectpe 1o 4 6aia, utoro He 6osee 44 0anos;
- BHIMTOJIHEHHE J1a00paTOpHBIX padoT, Bcero 8 padot B cemecTpe 1o 4 Oaia, utoro He Oosnee 32 6ayuios;
- MOJITOTOBKA U MPE3CHTAIUS JOKJIJ0B Ha KOJIOKBUYMBI, BCEro 3 COOOIICHuUs 110 7 0aioB, UTOTrO HE OoJiee
21 Gana.
-BBITIOJTHCHUE KOHTPOJILHBIX padoT — /10 5 6a/uioB 3a padoTy, Bcero 2 paboTsl, utoro He Oosee 10 Oasio
- BBITIOJIHEHHE TOMAIIIHEr0 3aJaHus — 10 5 0amioB
HUTOTI'O ue 6onee 100 0anioB B cemectpe.
e  VcIOBHE MONYYCHHUS 3a4eTa [0 JUCHUIUIMHE — Hanuue He Menee 60 0aioB ceMecTpoBoii paboThI.

e TpeboBaHMS K OLCHUBAHUIO B COOTBETCTBUH C YUeOHBIM IIAHOM: 9K3aMeH B 9 cemectpe.

e Cucrema OlIEHMBAHUS, UCTIONB3yeMasl MIPEIo1aBaTesIeM /sl TEKYIIeH OLEHKH ycreBaeMocTr B 9 cemecTpe
- 0aJNIbHO-PEUTHHTOBAS:
- mocemnenue 3ausatuii — 0,6 6aa 3a 1 3anstue (Bcero 18 JeKIMOHHBIX 3aHATHIA), HO He Gojiee 10 Gamios;
- BBINIOJIHEHHUE MTPAKTUYECKHUX paboT, Bcero 18 pabotel B cemectpe no 1 6amia, uroro He 6osee 36 6amios;
- BBINIOJIHEHHUE J1a00OPaTOPHBIX paboT, Bcero 7 paboT B cemecTpe 1o 2 6ayuia, UToro He Oosee 14 6aymios;
HUTOI'O ue 6omnee 60 6aoB B ceMecTpe.

e  VcIoBHE JIOMyCKa K 9K3aMeHY IO JUCIUIUINHE — HATMYUe He MeHee 33 0aIoB ceMecTpOBO paboThI.

e Mero/HKa pacueTa OIEHKH Ha 3K3aMeHe.
OrtBet Ha dKk3ameHe oleHnBaetcs B 40 6auio. Kputepun orpejieneHust OlleHOK Ha IK3aMEHE M3JI0XKEHbBI B
pasgene 5 IlonoxkeHUs O MPOMEXKYTOYHOU arrecTanmmu cryaeHToB ®TAOY BO HUTY «MUCuC» (11
239.09-14)

e  VYcioBue IOMyCKa K 3alluTe KypCOBOU pabOThI — HATMYKE 3aKOHUYEHHOM KypCcOBOH paboThl — 60 6aiioB.

e  Ormenka 3a 3alIUTy KypCOBOUW paOOTHI.
OTBeTHl Ha BOIPOCHI IIPU 3alIUTe KypcoBOW padoThl ouneHuBatoTcs B 40 Gamios. 3amaercst He mMeHee 4
BOIPOCOB.

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHBI
MOAYJIA, MPAKTUKH, HUP)

6.1. Pekomenayemast aureparypa

6.1.1 OcHoBHas JIUTEpPaTypa

00603H ABTOpBI, 3ariaBue bubdaunoreka H3partebeTBO,
avyeHu COCTABHUTEJIH roja




J 1.1 AbGpamoB, A.A. ITepepaboTka, oboramieHve u YHuBepcuterckast Mockaa :
KOMIUIEKCHOE HCTIONIb30BaHHE 6ubmmoreka ONLINE MockoBckuit
TBEPABIX IOJIC3HBIX HCKOIIACMBIX: URL: roCy1apCTBCHHBI
y4eOHHK [T By30B : B 3-X T. T. 2. https://biblioclub.ru/index.ph 1 TOpHBII
TexHoJtorus oooramieHus MOJIE3HBIX p?page=book&id=79172 YHUBEPCHUTET,
HCKOTIaeMBIX 2004.
J1.2 Kapwmasun, B.B. MaraurHsle, 31EKTPUYECKUE U ‘YHuBepcuteTckas Mockaa :
CHelMaIbHBIE METOALI 00OTAIIEHUS onbimorexa ONLINE MocKkoBCKHit
TIOJIE3HBIX NCKOMAEMBIX: yIEOHHK URL: roCy1apCTBCHHBI
Ui By30B : B2-x T. T. 1. https://biblioclub.ru/index.ph 1 TOpHBII
MarauTHele U 3NEKTPUIECKUE p?page=book&id=79481 YHUBEPCHUTET,
METOIBI 00OTalEHN TTOJIE3HBIX 2005.
HCKOTIaeMBIX
J1.3 ABnoxwuH, B.M. OcHOBBI 00OTaIIEHNS TTOJIE3HBIX YHuBepcurerckas Mocksa : 'opHas
HCKOTIaeMBIX: YUeOHHK JUis By30B : B | Ombmmoreka ONLINE kawnra, 2008.
2-x 1. T. 1. OOoraiieHue moJjae3HbIx URL:
HCKOIIA€MBIX https://biblioclub.ru/index.ph
p?page=book&id=100028
JI 1.4 Abpamos, A.A. dnoranioHHBIE METOIBI ‘YHuBepcuteTckas Mocksa :
oboraieHus: yaeOHHUK IS By30B / onommorexa ONLINE MocKkoBCKHIT
A.A. AbpamoB. — 3-¢ u31I., iepepad. URL: TOCyIapCTBCHHEI
u gom. (1-e m3m. 1980 1., 2-e m3n.  |https://biblioclub.ru/index. i TOpHBIT
1993 r.). php?page=book&id=7917| yHuBepcurer,
1 2008. - T.IV. -
710 c.
6.1.2 JlonoJiHMTEJIbHAS JUTEpaTypa
06031 ABTOpBI, 3arnaBue Bubéaunoreka H3narenancTBo,
ayeHu COCTABHUTEJIH roj
e
J2.1 Kapmasun, B.1. MaruuTabie metoas! odoramenusi /| |HTB ' HUTY MUCuC| M. : Hexapa, 1978
B.1. Kapmasus, B.B. Kapmazun .—255c.
J2.2 IToxun, B.H. I'paBUTaLMOHHBIE METOBI HTb I'® HUTY MUCuC| M. : Heapa, 1980
oboramenus : yueo. / B.H. IlloxuH, .—400c.:
A.l'. JlonaTtuH . TBepJas
6.1.3 MeToanueckue MaTepuabl
06031 ABTODBHI, 3arnaBue bubnnoreka WznarenscTBO,
QYCHHEC COCTaBHUTEIIN roa
J3.1
6.2. IlepeyeHnb pecypcoB HHPOPMALUOHHO-TeJIeKOMMYHUKALMOHHOM ceTH « AHTepHET)
D1 Ims.misis.ru — LMS Canvas HUTY «MHUCuC»
52 www.google.ru
23
6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust
6.3.1 lonoJiHUTeIbHASI TEXHHYECKAS TOKYMeHTauusi/uHdpopmanus
mr |
6.4. Ilepeyennb HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM H MPO(eCcCHOHAIBHBIX 023 TaHHBIX
ni
n2
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITJIMHBI
7.1 Ayn. 114. JlekunoHHas ayquTOpus. AyIUTOPHS I MPAKTHUECKUX 3aHATHH.

[lepeueHp 0ocHOBHOTO 000pyIOBaHNS, Y4€OHO-HATIIAIHBIX TOCOOMIT:
1. KommiekT My TsTHMEIUITHOM anmapaTypsl:

— CUCTEMHBIH OJIOK 1 MOHHTOP;

— MynsTuMenua-npoekrop BENQ u skpan.

2. Komrmiekr yueOHO# Mebenu Ha 60 mocagoYHbIX MECT.
[TporpammHoe obecnieyeHue:

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;



https://biblioclub.ru/index.php?page=book&id=79172
https://biblioclub.ru/index.php?page=book&id=79172
https://biblioclub.ru/index.php?page=book&id=79481
https://biblioclub.ru/index.php?page=book&id=79481
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=79171
https://biblioclub.ru/index.php?page=book&id=79171
https://biblioclub.ru/index.php?page=book&id=79171
http://www.google.ru/

— Office Professional Plus 2016 RUS OLP NL Acdmc.

7.2 Ayn. 113. JlabopaTopus «O0oramnieHre noie3Hbx uckonaembix» [lomenienne 1. Aynutopus s
TIPOBEIEHUS JTAOOPATOPHBIX pabOT.

[lepedyeHp 0CHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIHBIX TOCOOMIT:

. Mensanma maposas MIIJI-1 (o6sem Oapabana 1 11) ¢ KOMITIEKTOM mapoB 2 KT — 1 mT.;

. Aram3aTop cutoBoi BubparmoHubiii ACB-200 (¢ KoMIIIeKToM cuT § mIT.) ¢ TaiimepoM — 1 mT.;
. Cron xonnerTpannonssiid 51K — 1 mrt.;

. Mammna ¢notannonnas ®MII-1 (o6vem kamep: 0,5; 075; 1,0 m) — 1 mT.

. Mammna ¢noranmonnas ®MJI-3 — 1 wr.

. Maker rugpouukiona — 1 mr.

. Apoobwika mexosas 111 60x100 — 1 mrt.;

. Menphuna naboparopnas — 1 mT.

. CuroBblit aHanmm3atop Retsch — 1 .

O 03O L A Wi —

7.3 Ayn. 115. Jlaboparopus «O0oramieHue moJie3HbIX HeKomaeMbix» [loMerenue 2. Ayauropus st
MIPOBEJICHUSI TA00PAaTOPHBIX PAOOT.

[lepeyeHp 0OCHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIIHBIX TOCOOMIT:
. CemapaTtop 3nekTpoMarHuTHEIN DBM-32/20 ¢ mynsTOM ynpaBieHus — 2 mT.;
. Cokparutens pudenbabrit 934PM — 1 mT.;

. Cemapatop anexrpocrarnaeckuit IJIKOP-1 — 1 mr.;

. AHamu3aTop rpaHyiomeTpudeckoro cocraBa @CX-5 — 1 mr.

. TpyOuatsrif MarHUTHBIH aHamu3aTop 25-CT3 — 1 .

. YabpTpaszsykoBas Moiika RK — 1 .

. Konnekuus pyn;

. Habop cur — 3 mr.;

. CymmibpHbId mKkad — 2 mr.;

10. Becwr BJITD-500 — 1 mt.;

11. Becer BT-300 — 1 mt.;

12. Mukpockon pyaHslif — 1 mr.;

13. bunokynspHad ayna — 1 mr.;

14. Habop XuMHU4eckoi mocy bl — 2 IIT.;

15. Hentpudyra [IJIK-1 — 1 mr.;

16. Oxcukarop — 4 mr.;

17. Habop ko6 V=250; 0,5; 1 .

18. Komruiekt yueOHoi Mebenu Ha 36 mocaoYHbIX MECT.
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8. METOAMYECKUE YKA3ZAHUSA JJIA OBYYAIOIIUXCA 11O U3YYEHUIO JUCHUIIJIMHBI

Meroanueckre peKOMEHIAUK [0 OpraHu3aliy paboThl CTYJEHTOB BO BPEMsI IPOBEACHUS JEKIIMOHHbIX 3aHATHH

B xone nexnmii mpenogaBaTeNb M3NIaracT U pasbACHAET OCHOBHBIC, HanOosee CIIOKHBIE TOHATHS TEMBI, a TaKKe
CBSI3aHHBIE C HEHl TeOpeTHYEeCKHe M MpaKTHUECKHE MPOOJIeMBI, 1aeT PEeKOMEHAAIMH Ha CEMHUHApCKOE 3aHATHE U
yKa3aHHU Ha CaMOCTOSATENbHYIO paboTy. 3HAKOMCTBO C AUCIUIIMHON NMPOUCXOIUT y>K€ Ha MEpBOI JEKIMH, Tie OT
CTyAeHTa TpeOyeTcs HE NPOCTO BHHMAaHHE, HO U caMocToATeNbHOe odopmieHue KoHcmekra. llpu paborte ¢
KOHCIIEKTOM JIKIIMiI HEOOXOJMMO YUYUTHIBATH TOT (DakTOp, YTO OAHM JIEKIMH JAAIOT OTBETHl HA KOHKPETHBIE
BOTIPOCHI TEMBI, IPYTHE — JIHIIb BBIABIISIIOT B3aUMOCBSI3H MEXTy SBICHUSAMH, IOMOTas CTYJCHTY ITOHAThH TTTyOHHHBIE
MPOIIECCH Pa3BUTHS M3y4aeMOTro IpeaMeTa Kak B MCTOPHH, Tak U B HacTosmee BpeMs. KoOHCIIEKTHpOBaHNE JTEKIIUH
— CIJIOHBIA BUJ BY30BCKOW ayIMTOPHOW paOOTHI, MPEIIoaraloliiii HHTEHCHBHYIO YMCTBEHHYIO NESTEILHOCTD
cryneHTa. KOHCIIEKT sIBISIETCSl TOJIE3HBIM TOTZAA, KOT/IA 3aIMCaHO CaMOE€ CYIIECTBEHHOE M CAENaHO 3TO CaMHUM
obyuatomunmcs. He Hamo crpeMuThCs 3amucaTh JOCIOBHO BCIO JIEKIHMIO. Takoe «KOHCIIEKTHPOBAHWE» IPHHOCHUT
Gospiie Bpesna, 4eM 1moJib3bl. LlenecooOpa3Ho BHavalne MOHATH OCHOBHYIO MBICIIb, U3JIaraeMylo JIEKTOPOM, a 3aTeM
3anmcaTh ee. JKelaTenbHO 3amuch OCYIIECTBIATh HAa OJHOW CTpPAaHHUIE JHMCTA WM OCTaBIAS TIOJIS, HA KOTOPBIX
TO3/IHEE, IIPU CAMOCTOSATENHHOW paboTe ¢ KOHCIEKTOM, MOXKHO C/eNaTh JONOJHHUTENbHBIC 3alliCH, OTMETHTH
HETIOHSTHBIE MECTA.

Koncnekt nexmum mydme Mmoapas3/essiTh Ha IMyHKTHI, COONIFOJast KPacHYI0 CTPOKY. DTOMY B OOJBIION CTENEHH
OyayT crocoOCcTBOBATh BOMPOCH IJIaHA JIEKINH, MPEATIOKEeHHBIE TpenogaBaresiM. Ciexyer oOpamate BHUMaHNE
Ha aKICHTHI, BBIBOJBI, KOTOPHIE JeNaeT JIEKTOp, OTMe4ast HanOojiee BaKHBIE MOMEHTHI B JICKIIMOHHOM MaTepHaie
3aMEUYaHHAMH «BAXKHOY», «XOPOIIO 3aIIOMHHUTE» U T.I. MOXKHO JeNaTh 3TO U C MOMOIIBIO0 PAa3HOIBETHBIX MapKepoB
WIM pyd4eK, NOoAdYepKuBas TEpMHHBI W onpenesneHus. llerecooOpasHo paspaboTaTh COOCTBEHHYIO CHCTEMY
COKpalleHui, abopeBuatyp M cuMmBojoB. OnHAKO NpH NajbHEimed paboTe C KOHCIEKTOM CHMBOJIBI JIy4Ile
3aMEHUTH OOBIYHBIMU CJIOBAMH JUIsl OBICTPOTO 3PUTENBHOTO BOCHPUTHS TeKcTa. PaboTast HaJl KOHCIIEKTOM JIEKLUH,
BCerja HEOOXOJMMO HCIIONB30BaTh HE TOJNBKO YYEOHMK, HO M Ty JIMTEpaTypy, KOTOPYIO JOMNOJHHUTEIBHO
pekoMeHoBal JiekTop. MIMEeHHO Takas cepbe3Has, KpONOTJIMBasg padoTa ¢ JEKIMOHHBIM MaTEpPHAIOM MO3BOJIUT
rIIyOOKO OBJIAJIETh TEOPETUUECKUM MATEPHAIIOM.




Metoaudeckue peKOMEHIAIUK N0 HOATOTOBKE K MPAKTHUECKUM 3aHATUSIM

[IpakTHueckue 3aHATHA 3aBEPIIAIOT W3ydUCHHE HanOOJee BAKHBIX TeM ydeOHON nucuuiuinHbel. OHHU CIyXaT It
3aKpEIUICHHs] M3YYCHHOTO MaTepHasa, pa3BUTHUS YMEHHH M HABBIKOB IIOATOTOBKH JOKIAIO0B, COOOIICHHH,
NpUOOPETEHNS OIBITA YCTHBIX ITyONWYHBIX BBICTYIUICHHWH, BEACHHS IUCKYCCHH, apTyMEHTALMH W 3alThI
BBIJIBUT'AEMBIX TIOJIOKCHMH, a TaKKe JUIl KOHTPOJS IPETIOAaBaTeIeM CTENCHH IOATOTOBIEHHOCTH CTYAEHTOB IO
u3ydqaeMoi auciuiuinHe. [loAroTOBKY K KaKIOMY IIPAaKTHYECKOMY 3aHSITHIO CTYACHT MAODKEH HadaTh ¢
O3HAaKOMJICHHUS C IUIAHOM IIPAKTHYECKOTO 3aHATHS, KOTOPBIA OTpakaeT COJCpIKaHHE MNPELIOKEHHOW TeMbl. B
npolecce MOJArOTOBKM K IMPAaKTHYECKUM 3aHATHSAM, CTyJIeHTaM Heo0XonuMo oOpaTuTh 0co00e BHUMaHUE Ha
CaMOCTOSITENIbHOE U3yYeHHE PEKOMEHJIOBAHHOW JIMTEpaTyphl. B Hauane 3aHATHH 3a7aTh MpenojgaBaTelI0 BOMPOCHI
[0 MaTepually, BbI3BaBIIEMY 3aTpPyJHEHHUS B €ro IMOHMMAHUU M OCBOGHUHM NpPU PEUICHUU 33jay, 3aJaHHBIX I
CaMOCTOATENBHOrO pelleHus. Ha 3aHaTun HeoOX0AMMO TOBOANTH KaXJ0€ 3aJlaHue IO OKOHYATEIILHOTO PELICHUs,
JIEMOHCTPHPOBATh IOHUMaHUE NPOBE/ICHHBIX PAacueToB (aHAIU30B, CUTYaLUii), B Cllydae 3aTpyIHEHUH 0OpaaThes
K npernojaBartento. CTyaeHTaM, NPOMYCTHBIIMM 3aHATHs (HE3aBHCHUMO OT NPHYMH) WM HE TOATOTOBHBIIMMCS K
JAaHHOMY TIPAaKTHYECKOMY 3aHATHIO, PEKOMEHAYETCS OOpaTHThCA 3a KOHCYJNbTalMedl K IPENoAaBaTelio M
OTYHTATHCSI MO BHIIOIHEHHIO 33/1aHHH.
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