MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CrpykTypHOe nozipaszeneHrie «O6oraieHus 1MoJie3HbIX KCKOTIaeMbIX M OXpaHbl OKPY KaroIek
cpenbl um. C.b. JleoHoBa»

YTBEPXJEHA:
Ha 3aceflaHud Kadepbl
IIpotokosn Ne9 ot 07 mapra 2025 r.

Pabouas nporpaMma JUCHUILTMHBI

«OBOI'AINEHNME TTOJIE3HBIX NCKOITAEMBIX»

CnenanbHOCTh: 21.05.04 'opHOe feno

SJ'IEKTPI/ICI)I/IKBL[I/ISI W dBTOMATHU3dllMA TOPHOI'O IMpOM3BOACTBA

Keanmudukarusi: ['opHbIN WHKeHep (CrelfdaamcT)

dopma 00yueHuUsI: 3a0UHast

JloKkyMeHT moAmvcaH MpoCcToi JoKyMeHT ToAHcaH MpoCcToin JoKyMeHT moAmucaH pocToi
37IeKTPOHHOM TIO/TTUCHI0 371eKTPOHHOM TO/ITUCHIO 37IeKTPOHHOM TIOTTUCHI0
CocTaBuTe/b IPOrpaMMBbI: YtBepaun: PenoTos CornacoBai: XpaMOBCKUX
BiiacoBa Bepa BukroposHa Koncrantun BagumoBry Buranuii AnekcaHapoBuu
Hara nognucanus: 06.06.2025 Hara nognucanus: 06.06.2025 Hara nognucanus: 06.06.2025

I'opx Habopa — 2025

WpkyTtck, 2025 T.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Juciuminna «O0oraiieHue moJie3sHbIX MCKOMaeMbIX» ofecrieunBaeT (opMHpOBaHHE
C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-1 CriocoGHOCTb IeMOHCTPUPOBATh HABBIKU
BeJleHHs U OpraHu3alyy TeXHOJI0TMYeCKUX IIpoLiecCoB

JI00bIYM 1 TIepepabOoTKY TBePABIX T0JIe3HBIX MCKOTIaeMbIX

[IKC-1.1

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

Copep)xanue MHAUKATOpa
HHAUKATOpa Aep A P

Pe3ynbTar 00yueHus

Bragieet HaBbIKaMU OpraHU3aLvin
Y BeJIeHHs] TeXHOJIOTUEeCKOT 0
nporjecca Ha 060TaTUTeTLHOM

TIPOM3BO/ICTBE

IIKC-1.1

3HaTh - OCHOBHbBIE XapaKTePUCTUKH
MHHEePAaTbHOTO ChIPbS JIIs
OpraHM3alLluM U BeJIeHHUs TpoLecca
oborarreHus;

- KOHCTPYKIIMIO Y TIPUHLIMIT 1€HACTBUS
OCHOBHOT'O ¥ BCTIOMOT'aTe/IbHOTO
000py/I0BaHus [I7Isi OpPraHU3aLuu U
Be/IeHHsI TEXHOJIOTUYeCKOro TpoLiecca
Ha 000raTUTeTbHOM TIPOU3BO/CTBE
YMeTsb - UCI0/b30BaTh OCHOBHBIE
XapaKTePUCTUKU ChIPbS JIIsT
oTipe/iesieHHs1 TeXHOJIOTHN
oboraiijeHusi ChIpbS;

- BEIOMpaTh ¥ pacCUUTHIBATh OCHOBHOE
oboraTuTesbHOE U BCIIOMOTAaTe/TbHOe
obopy/10BaHuE;

- BEIOMpATh ¥ PACCUUTHIBATb CXEMY
PY/ZIOTIO/ITOTOBKY 1 0OOTaIleHus
MHHEPATbHOTO ChIPbSI

Bnapets - TepMUHONIOTHEN U
OCHOBHBIMH TTOHSATHSIMH,
KaCaroI[UMHUCS] CHCTEMbI OPTraHU3aL[UuH
Y BeJIeHUS] TEXHOJIOTUYEeCKOTO
rporjecca Ha 060TraTUTeTbHOM
TIPOU3BO/ICTBE;

- BJIaJIeTb MeTOJUKaMHU
TeXHOJIOTUYEeCKUX PacueToB B
oborareHun

2 MecTo aucnun/MHbl B cTpyKkrype OOII

N3yueHue aucUurvHel «OOoraiieHre TIO/Ie3HBIX HWCKOTMaeMbIx» 0asupyercss Ha
pe3yJsibTaTaX OCBOEHMs CJIeAYIOUINX AUCLUIUIMH/TIPAKTUK: «Pu3MKa TOpHBIX Mopoa», «Obimas

reojiorusi»



JucimrivHa sB/ISeTCS TpeALIeCTBYIOIed A JWCLMIUIMH/TIPAKTUK: «ParjoHanbHoe
[IPUPO/IOII0/Ib30BaHNUe», «['OpHO-TIPOMBILIIEHHAs 3KOJI0TUs», «MexaHusanus oboraTuTeIbHBIX
(ba6p1/n<»

3 O0beM AUCIMILIMHbBI

O0BbeM AMCLMITIIHHBI cocTaBysieT — 3 3ET

TPpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZileMrU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
Buj; yue0HOI padoThI aCTPOHOMUYECKOTO Uaca)
Bcero Cewmec Cemectp Ne 4
Tp Ne 3

OO0111as1 TPYZI0EMKOCTD 108 36 7
JVCLIUTUIAHBI
AyaUTOpHBIe 3aHSITHS, B TOM 12 ) 10
yucse:

JIEKLINU 8 2 6

nabopaTopHbie pabOTEI 4 0 4

TMpaKTHUUeCKre/CeMUHAPCKHe 0 0 0
3aHATHUS
KonrakTtHas paboTa, B TOM 0 0 0
yucsie

B (hopme paboTHI B
SMeKTPOHHOH 0 0 0
H“H(OpMaIOHHOM
obpa3oBaTe/IbHOM cpejie
CamocTosTenbHas paboTta (B
T.4. KypCcoBOe 92 34 58
TIPOEKTHPOBaHKE)
TpyzoeMKOCTb 5 4 0 4
TIPOME)KYTOUHOM aTTeCcTaluu
Bu npomeKyTouHOM
arrectaluy (UTOrOBOrO . 3auer 3quer
KOHTPOJIS 110 AUCLIATIITHE)

4 CTpyKTypa U cojiep>KaHue JUCLUIL/INHbBI
4.1 CBojHbIe JaHHBIE M0 COAEPIKAHUIO AUCLHMILIUHBI

Cemectp Ne 3

Ne Haunmenosanue HEKLII/II/IB“ABI KOH“;;(; HOE pa60T1;113 (CEM) CPC ®opma
/i pa3jesa u TeMbl Kom Kom Kol Kon. TeKyI11[ero
AMCHHILTHHDE Ne UYac. Ne UYac. Ne Uac. Ne UYac. KORTPOJI
1 2 3 4 5 6 7 8 9 10 11
XapakTepucTHKa U .
1 cocpTaB ngnemmx 1 2 1,2 4 Y CTHBIR
ornpoc
HCKOTaeMbIX
2 TloaroToBUTENBHBI 1,2 10 YcTHbIN
e MpoLiecchl ornpoc
(mpobnenve,
u3MenbyeHue,
rpOX0YeHue,




K/1accubuKanys,
TIPOMBIBKA)
IIpomesxyTouHas
aTTecTalus
Bcero 2 14
Cemectp Ne 4
Ne HaumeHoBaHue HEKL[I/II/IB"ALI KOHTE;;{; Hon paﬁonl:[lS (CEM) CPC dopma
o/ pasjesa U TeMbI . Kon. . Ko, . Ko, . Kon. | Texymero
JAVCIUIUTAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
OcHoBHBIE® 1,2, Y eTHBL
1 oboraTuTe/nbHbIe 2 2 1,2 4 3, 4, 24
orpoc
TIPOLIeCChI 5
2 BcnomorarenbHble 3 2 1, 3, 12 Y CTHBIM
TIPOLeCChI 5 orpoc
IIpomesxyTouHas 4 3auer
aTTecTalus
Bcero 4 4 40

4.2 Kparkoe cojiep>kaHue pa3/ie/ioB M TeM 3aHATHH

Cemectp Ne 3

Ne

Tema

Kpartkoe copep:xanue

1 XapakTepucTHKa U
COCTaB I0JIe3HBIX
VICKOITaeMbIX

XapakTepuCcTHKa KauecTBa MOJe3HbIX UCKOTIaeMbIX —
MUHepaJIbHBINA 1 TPaHy/IOMeTPHUUeCKU COCTaB,
CTereHb OKHC/IeHUs], BKParJIeHHOCTh 1JeHHOTO
KOMIIOHEeHTa, TBep/IoCTb. MeTo bl 0boraiieHus,
OCHOBHBIE Tiporiecchbl. OCHOBHast cxeMa oboraireHusi C
MoJlyueHreM KOHLIeHTpaTa U XBOCTOB. OCHOBHbIe
roKa3aTesiv — U3BjieueHune, BbIX0/] IPOAYKTOB
oboraiijeHus, co/iep)kKaHue [JeHHOTO KOMIIOHEHTA B
NIPO/IyKTaxX o0oraiieHusi, CTereHb KOHIIEHTPaI[uH

2 IToaroroBuTe/NBHBIE

Mertozap! 1pobsierust. CterneHb Apo6sieHust. OCHOBHOM

npotieccs! (ApobiieHue,
u3MeJibueHue,
rpoxoueHue,
K1accuduKauus,

nipuHLUN gpobienust. OO61as XxapaKTepuCTHKa
riporiecca u3MesibueHusi B MesibHULAX. [ToHsiTHE O
TnyJiblie. PacueTHsbIN K/1acc Npy U3Me/IbUeHHH.
Onepanyy rpoxoueHusi B CXeMax pyA0No/rOTOBKH.

IIPOMBIBKA)

[ToHsiTMe MOAYJISI M 1IKa/Ibl TPOXOYEHHSI.
XapakTeprucTyka KpynmHocTi. CUTOBOM aHa/us.
[TocTpoeHyie 1 Ha3HaUeHUe XapaKTepUCTUK
KpyNHOCTH. OCHOBHOU MPUHLIUII [TOCTPOEHUS CXeM
PYAONOATrOTOBKU. Knaccudukarys rpoLeccoB U cxeM
Ipo0sieHs, U3Me/IbueHHsT U TPOXOUeHMSI.
[TpumeHsieMoe 060pyJOBaHKe B CXeMax
pyZonoAroToBku. IToHsaTHE O POCCHINAX, UX
KJ1acCU(UKaLKs 10 POUCXOXKIEHUIO U
npoMbIiBrcTOCTU. OGOpYAOBaHKMe [J1s1 Ie3WHTerpaLin
Y TIPOMBIBKU.

Cemectp Ne 4




Tema

Kpatkoe copepxaHue

OCHOBHLIE
oboraTuTe/ibHbIe

TIPOLIECCHI

TeopeTrueckrie OCHOBBHI TPaBUTALIMIOHHOTO
oborarmenwus. ITporieccs! v armapatsl A/ist
rpaBUTAL[MOHHOTO oboraireHus], 06/1aCcTh UX
npuMeHeHust. KoHreHTparus Ha cTosiax. O6orarreHue
MeToZoM oTcagku. OboraiieHre Ha LLITH03aX.
OO6oraiijeHre Ha BUHTOBBIX CellapaTopax.
OoboraiijeHue B [ieHTPOOEKHBIX CerapaTopax.
Oo6oraiieHre B TSDKeNbIX cpefax. CxeMbl
rpaBUTALIMOHHOTO oboraireHusi. [ToHsTHE TpoLiecca
¢dnoTauuy, GpuU3MKo-XxMMUUeCKre OCHOBBI IPOLecca.
Knaccudukanms ¢poTaloOHHBIX MalllvH.

Y CTpoiCTBO, MPUHLIUI paboThI U 00/1aCThb
nipuMeHeHust (PJI0TOMAIIIMH MeXaHUUeCKoro,
ITHEBMOMEXaHUUeCKOTO 1 TTHEBMAaTHUeCKOTO THTIA, UX
TIperMYIIecTBa U HeZJoCTaTKU. PacueT ¢ioTaliuoHHBIX
MalH. BeriomoraTenbHOe (hoTaloHHOe
obopypoBanue. Knaccudukarys v 06/1acThb
WCII0/Tb30BaHUsI peareHToB. THUIIbI peareHTOB-
cobuparesei pu GIOTaM PY/I [[BETHBIX METAJI/IOB,
WX MeXaHU3M JIeHiCTBUsI. PeareHThI-/1eTIpeccopbl U
aKTUBATOPHI 1PU (hI0TALIK PYA LIBETHBIX METAJIIOB.
[lenouHast v Kuciasi cpefja mpy ¢GJIoTaryy.
PeareHTHbIE pEXXUMBI TTPU (HI0TALIUA
TIO/TUMETA/THUECKHX, 30JI0TOCO/IePIKALLINX, MeIHBIX,
Me/IHO-MO/TMO/1eHOBBIX py/l. Pr3nyecKrie OCHOBBI
MeTo/la MarHUTHOTO oboraireHusi. MarHUTHBIe
cBoiicTBa BelllecTBa. CyIIHOCTh M KaaccudUKalus
MarHUTHOTO MeTofa oborarrenusi. Knaccudukarys
MUHepaJIOB 10 MarHUTHBIM CBOMCTBaM. MeTOAUKU
OTpe/ie/IeHUs] MarHUTHBIX CBOMCTB MUHEpAJIOB.
MarHuTHbIe cerlapaTopbl U BCTIOMOTaTe/IbHOe
obopyioBaHue.

BcriomoraresbHbIe

mponeccol

MecTo 1 poJib TIPOLIeCCOB 00e3BOKUBAHUS U CYIIIKU B
TEXHOJIOTUUECKUX CXeMax 000raleHust MoJie3HbIX
WCKOIlaeMbIX. By/ipl Baru u nokasareiy,
XapaKTepU3yroIre MpoAyKThl 00€3B0O)KUBAHUS.
[penupoBaHue, o01i[1e CBeJieHNsI, TTOKa3aTeslu.
Amnmaparsi 7151 00€3B0KMBAHUS POAYKTOB METOJIOM
npenvpoBanus. O6rmue cBegenus. [Tokaszaresny,
XapakTepu3ylolue npotiecc cryujeHus. KoHcrpykuyy
crycrutesieit. TexHo/loruuecKye rmokasareid paboThl
crycturesiert. Pacuet crycrureneil. @unbTpoBaHue 1
teHTpudyruposanue. [Tokaszareny,
XapaKTepH13yHolliye npoliecc GUIbTPOBaHUS U
LeHTpUudyrupoBanusi. PakTopbl, BAUSIOLLIME Ha
nipotiecc ¢puibTpoBaHus. ObopyzoBaHUe JJIst
dbubTpoBaHUS U 1IeHTpUdyrupoBaHus. CxeMbl
00e3BoKMBaHMs. 3aMKHYTBIN BO/j0000pOT. Pacuer
BO/JHO-1LI/IaMOBBIX cxeM. OCHOBHbIe CBe/leHUs.
[Tokasarenu, XxapakTepu3yoI1e COCTOSIHUE BIa)KHOTO
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rasza. Kunernka nporuiecca cymku. bapabannbie
rasoBble CyLIWIKU. BbIOOp 1 pacueT CyIINU/IoK 1o

TIPOM3BOUTE/ILHOCTU
4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT
Cemectp Ne 4
. Ko/1-Bo akajieMuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
JacoB
1 W3yueHue mipoljecca OTCaZKu Ha JuadparMoBoi 9
OTCaZIOUHOM MaIlliHe
5 N3yuenue mipoliecca neHHou oTaluu )
MOHOMETaJJTHYeCKOU PYAbI

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN
ITpakTHyecKUx 3aHATHIN He NIPeyCMOTPEHO
4.5 CamocTosTesTbHasA padora

Cemectp Ne 3

Ko/1-Bo akaieMu4ecKux
Ne Buj CPC A
4acoB
1 [ToaroroBka K KOHTPOJILHBIM paboTam 14
2 ITpopaboTKa pa3ie/ioB TeOPeTUUYECKOr0 MaTepHasa 20

Cemectp Ne 4

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB

1 KonrposieHast paboTa A/1si CTYZeHTOB 3a0YHOU 18
dbopMbI 00yueHHs

? OdopmieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U 4
TIPAKTUYECKUM paboTam

3 ITogroroBka K 3auéTty 20

4 [ToAroTOBKA K MPaKTUYeCKUM 3aHSITUSIM 4
(s1abopaTopHbIM paboTam)

5 ITpopaboTKa pa3ie/ioB TEOPeTUYECKOr0 MaTepHasa 12

B xozie mpoBeieHust 3aHATHI 110 AUCLIUTUIMHE UCTIOB3YIOTCS C/IeAYIOIIe HHTEPAKTUBHbIE
MeTO/IbI 00yueHUs: 6/TMIL-0TIPOC

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHHUA /1A 00yUYarOIHUXCSA 110 0CBOEHHI0 JUCIHUILIMHBI
5.1.1 MeToauuecKue yKa3aHusl /I 00yJarOIUXCA MO JIa00paTOPpHBIM padoTam:

JlabopaTopHasi pabota 1. M3yuyeHue mpoliecca OTCaJKy Ha Ariad)parMoBOii OTCAJOUHON MallliHe
Lesib paboThl: IprOOpeTeHHe HaBLIKOB COBMECTHOM pab0ThI PH MPOBEIEHUU OITLITOB TI0
rpaBUTALIMOHHOMY O0Oorall[eHHnI0 (0TCa/louHasi TEXHOJIOTHsI) YTOTbHO-KBapIL[eBOW CMeCH C
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orpeziesieHreM 0011el U yeIbHOW POX3BOIUTEIHHOCTH, PACX0/Ia BOABI, BBIX0/Ia, KAUeCcTBa
MIPO/IYKTOB oboralieHusi U W3BJieueHust yIJisi B MPOJYKTHI 0O0raItjeHusl.

O6opyznoBaHue 1 Matepuasnsl. JlabopaTopHas auiadparMoBasi 0TCa/louHast; CMeCh YTOJ/IbHO-
KBapLieBasi CMeCb KPYITHOCTBIO -7 + 1 MM; KOMIUIEKT MOCY/Ibl /151 pHUeMa MPOyKTOB OTCaZKK;
TeXHUUYeCKre BeChl M pa3HOBECHI, K/leeHKa [jis paszena mpo0.

O61ume nousitusi: OTcaikol Ha3bIBaeTCs pa3ziesieHre CMeCH MUHepabHbIX 3epeH
T10JIe3HOT0 MCKOTIaeMOro 10 IJIOTHOCTH B BePTUKAJIbHOM MOTOKe Cpefibl (BOJa WIN BO3YyX)
repeMeHHOTr0 Harpas/ieHus C 33/laHHON aMIIMTY/0M Y 4acTOTOoM. ['uapaBamyeckas oTcajika
3aHMMaeT OJJHO M3 OCHOBHBIX MeCT B TEXHOJIOTHH 000Tall[eH s pa3/TInYHBIX 110J1e3HbIX
VICKOTaeMbIX, UMeeT BbICOKYIO 3(()eKTUBHOCTh pa3/iefieHts, OTJINYaeTCsi OTHOCUTE/IbHO
HU3KUMHU TPYJIOBBIMU U MaTepyabHbIMU 3aTpaTaMy B CPABHEHUH C IPYTMMU NPOLieCcCaMu
pasgenenusi. OTcaZikoii MOYKHO pa3fie/isiTh MUHepaJibHble 3epHa MI0THOCTHIO OT 1200 10 15600
KI/M3 TIpU Pa3HOCTH B UX IO0THOCTsAX OT 300 Kr/M3 1 6osee, KpyrHOCTHIO OT 0,25 10 250 MM.

CyIIHOCTb OTCa/IKM 3aK/Ir04aeTcsi B ((OPMHUPOBAaHUU C/I0€B MHUHEPAJ/IbHBIX 3epPeH MpU
pasziesieHru C orpe/ie/ieHHbIM (3a/laHHbIM) JMaria30HOM IUIOTHOCTel. CMeCh MUHepaslbHbIX
3epeH, UMEIOLLMX pa3HHULly B IVIOTHOCTSIX, Pa3/ie/sieTcsl Ha C/I0W B pe3y/ibTaTe HaJuuus
OTHOCHUTEJIbHOU CKOPOCTH NepeMellleHNs 3epeH Pa3/InuyHON IIJIOTHOCTH Y KPYITHOCTH B CJIOe.
3epHa TsDKesbIX MUHepasioB UMeIOT OO0JIBIITYI0 CKOPOCTh IBWKEHHsI B CJI0e, UeM 3epHa JIeTKUX
MUHepasoB.

B npoTouHo#1 yacTH 0TCal0YHOM MalllMHbI CO3Jat0TCsl BOCXOASALLME U HUCXOJSAIIUe
MIOTOKM BO/Ibl B pe3y/ibTaTe NiepeMellieHHs ee TopLIHeM, AradparMoi, CKaTbIM BO3yXOM WX
paboueii TOBepXHOCTHIO (peliieTa).

[TonHbIV LUK/ OTCAIKV COCTOUT U3 Meproza (BpeMeHU) JeMCTBUSL BOCXOSLLEro U
HUCXOJSILero NOTOKOB, @ UHOTla M May3bl MeXX/ly HUIMH. MHOTrOKpaTHOCTb TTIOBTOPEHUSI
JleMICTBUM 3THX ITOTOKOB MPUBOJUT K PACC/I0€HHI0 MUHEPA/IbHBIX 3epPeH I10 IVIOTHOCTSIM Ha
paboueii MOBepxXHOCTU. B BepXHUX C/I0SIX KOHLIEHTPUPYIOTCS 3ePHA MaJioi TUIOTHOCTH, B
HIDKHUX CJI05IX Ha paboueii MOBepXHOCTH OTCA/[0YHOM MaIlIMHbI - 3epHA MUHEPAJIOB
HauboJibIel IOTHOCTH. [IpoMeXXyTOUHbIe C/IOW Tpe/iCTaB/IeHbl 3epHAMU TIPOMeKYTOUHOM
IJI0THOCTH (cpocTKamu). Ha nokasaTeny paszenieHus py OTCaZiKe BAMSIOT C/IelyIoLue
rapaMeTphl: YacTOTa ¥ aMIUIUTY/ja KojiebaHWii, pacXoz, BO/ibl, KDYTTHOCTh 3epeH U 060raTUMOCTh
TI0JIe3HOTO MCKOTIAeMOTr'0, CTeTIeHb pa3phIX/IeHUsI C/I0SI MaTeprasa Hafl pabodeli MOBepXHOCTHIO,
TUI TIOCTEJH, y/iefbHasi MPOU3BOUTENbHOCTh, XapaKTePHUCTHKA LIMK/Ia OTCa/IK1, pacxos v
JlaB/ieHre BO3/lyXa, FPaHy/IOMeTPUUeCKUH COCTaB I0JIe3HOr0 MCKONaeMOro, KOHCTPYKTHUBHbIE
0ocobeHHOCTH 0TCaJj0uHOM MalMHbL. O60pyZoBaHue U MaTepuasbl: JlabopaTopHas
gradparMoBasi 0TCa/louHast MalllMHa, 1poba yro/ibHO-KBapLieBOM CMeCH, TPUeMHUKH JIIst
TIPO/IYKTOB 0boralieHusi, MepHbIN LUIUHAP, CEKYHI0Mep, TeXHUYeCKHe BeChbl C pa3HOBeCaMH.

[Mopsinok BeIMoTHEeHUs 1abopaTopHOM paboTsl: [lepes HauasoM orbiTa HEOOXOMMO
03HAaKOMUTHCS C YCTPOWCTBOM M MPUHLIMIIOM JIeMCTBUS OTCAl0YHOM MalllMHbI, BBITIOJTHUTD
3CKu3. HeKoTopble KOHCTPYKTHBHBIE ¥ MeXaHWYeCKre rlapaMeTphbl MalllVHbI ONPeZeIstoTCs
Herocpe/ICTBEHHbIMU U3MePEeHUSIMU.

VcxopHbIi NPOAYKT U1 ONBITOB 110 THPAaB/INYeCKOU OTCaJIKe - YTOJIbHO- KBapLieBast
CMeChb KPYITHOCTBIO -7+1 MM Maccoi 3 K.

o Havana paboTsI 110 00OTaleHH0 YT/ B OTCA/J0YHOM MallliHe OTIpeZesisiioT
MaKCUMaJTbHbI 1 MUHUMAJTbHBIN pacxo/ibl BO/IbI 00beMHBIM MeTO/[0OM Yepe3 BOJJOC/IUB
OTCaJJ0OYHOU MallIMHbI. MUHUMabHBINA pacxof, - 6 JI/MUH BOJBI - COOTBETCTBYET MaKCUMaIbHOU
MpPOM3BOAUTENLHOCTU MalMHbI (200 Kr/4) ¥ MakCcMMasbHbIN pacxof Bogsl - 11,5 1/MuH, 4To
COOTBETCTBYET y/IelIbHOMY Pacxony BobI 2-3,5 M3 /T A/isi BHIOPAHHOM KPYTTHOCTH CBIPbSI.
BericoTa cvBHOrO ropora B KaMepax /il MUHUMa/IbHOI O, CpeJHEro U MakCUMa/ bHOTO
pacxofoB BO/bI yCTaHABIUBaeTCsA COOTBeTCTBEeHHO 40, 50 u 60 mMm.

PerynvpytoT pacxo/ Bo/ibl, BK/IFOUAKOT B paboOTy TIPHBO/, TIOJBWXKHBIX Adadparm, rmoJjaroT
PaBHOMEPHO NIMTaHKe Ha PeIIeTo MepBoii KaMepbl. Bpemsi paboThI 0TCaJO0YHOM MaIIHBI
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OTCUMTBIBAIOT CEKYHZIOMepOM. MailliHa JJo/bKHA paboTaTh HEKOTOPOe BpeMst ToCJie
TipeKpallleHust 1o/lauM MUTaHuWs1, UTOObI TIOPO/HbIE U TIPOMITPOYKTOBbIE 3eDHA CMOTJIU MPOUTH
yepe3 CJI0M ToCTes M U pabouyro oBepxHOCTH (perieto). [Tocie 3TOro 0TCa0OYHyI0 MaIIMHY
OCTaHaBJ/IMBAIOT, TTOPO/TY, KOHLIEHTPAT U TIPOMIIPOJYKT BLITPY>KAlOT U3 KaMep B OT/e/bHble
€MKOCTH, BbICYIIMBAaOT U B3BEILMBAlOT.
Ot npoAyKTOB oboraiieHusi OTOUPArOT MPOObI U OTpeie/IsIIoT B HUX CO/iepyKaHue YTIJist
(MeToZOM KOTMUeCTBEHHOTO MO/ICUeTa 3epeH W BECOBLIM METO/IOM).
AHasiornuHble OTbITHI POBOASAT TIPY CpeiHeM M MaKCHMa/IbHOM pacxo/e Bozbl. OT6op u
00paboTKy 1pob NpoyKTOB 000raijeHus OCYIIeCTB/ISIOT TakK ’Ke, KaK M B TIePBOM OITbITe.
O6paboTka 1 ohopMmeHue MoTyueHHbIX JaHHbIX: Ha 0CHOBaHUM M3MepeHuit U
OTIpe/ie/IeHUI MaCCOBLIX U 00beMHBIX PACX0/I0B MTPOAYKTOB 00OTAIIeHHsI U BOZBI
PacCUuTHIBAIOT:
- 00111yI0 TIpOM3BOAUTENLHOCTE (T/4) Q = 3600mn/t;
- yZie/IbHYH0 IPOM3BOAUTebHOCTE (T/(4u M2 ) q = Q/S;
-yZenbHbIM pacxos Bogel (M3 /T) Wy = W/Q,
r/le mn - Macca rmpoObl UCXOHOTO TTPOAYKTA IPU MPOBe/IeHNH OJJHOT'O OITbITa, T;
S - utona/ib pabouei MOBePXHOCTH (peleTa) 0TCaZl0UHON MallliHbI, M2 ;
t - Bpemst pabOTbI OTCaJJ0YHOM MallIMHBI, C.
PaccunTaTh BBIXOZ IPOAYKTOB oborairieHus 1o popmyre:
n Qn/Qucx 100, %
r7le yn — BBIXO/] IPOAYKTa (KOHLIeHTpaTa Uu XBOCTOB), %;
Qn — macca npoAykTa (KOHL|eHTpaTa U/Ix XBOCTOB), T;
Qucx — Macca UCXO/IHOW HaBeCKH, T.
PaccuuTath u3BIeueHe 1eHHOTO KOMITOHEHTa B MTPOAYKThI oboraiieHus 1o gopmyiie:
en=yn fn/ ;
r/le en — U3BJileYeHre rajleHrTa B MPOAYKThI oboraiiieHust (KOHLIEHTPAT UK XBOCTHI), %;
yn — BBIXO/] MPOAYKTa (KOHLIEHTpaTa MU XBOCTOB), %;
Bn — copeprkaHue 1{eHHOTO KOMITOHEHTa B MPOAYKTe (KOHLIeHTpaTe WK XBOCTax),%;
O — COJlep>KaHue L{eHHOr0 KOMITOHEeHTa B UCXOZHOM HaBecke,%.
[TpoBepuTh COO/MIOAEHNE OCHOBHBIX OanaHCcoB 110 hopMysiam:
- baslaHc marepuana Qucx = Qk + QxB,
- 6anmaHc BbIxog0B 100 = K+  XB,
- baslaHC 1IEHHOTO KOMITOHEHTa HCX = K K+ XB XB,
- bananc u3Bneuyenus 100 = k + XB,
rae QK — Macca KOHLIeHTpara, T;
QxB— Macca XBOCTOB, T;
YK, YXB — BbIXO/] KOHLIEHTpaTa U XBOCTOB, %;
O — CoZieprKaHue [IeHHOr0 KOMIIOHEeHTa B MICXO/IHOM HaBecke,%;
Bk, BXB — cofeprkaHue LIeHHOTO KOMIIOHEHTa B KOHLIEHTpaTe U XBOCTax.
Pe3ynbTaThl paboThl 3aHOCAT B Tabuiy 1.

Tabmuua 1 — Pe3ynbraThl 06oraliijeHust yroyibHO-KBapLieBOi CMeCH Ha 0TCaZlouHOM
MallvHe
[TpoaykThl 0boOraieHust Boixog Copeprkanue yris, % U3Bneuenue yris, %
r %
KonuenTpar
[TopperueTHbI NpOAYKT (11/11)
HappemetHsiii npoayKT (XBOCTBI)
Wtoro Qucx 100 100

ITo mosryueHHBIM pe3y/ibTaTaM Ze/atoT BeiBOJ, 00 3 peKTHBHOCTH pabOThI OTCa0UHON
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MallWHBI.

KoHTposbHbIe BOTIPOCHI:

1.0cHOBBI TIpoLiecca OTCafKH, 00/1aCTh IPUMeHEeHHsI TIPoL{ecca.

2. Cunbl, IelCTBYIOLIME HA MUHEepaJIbHble YaCTULIbI B POLIECCe OTCAJKHU.

3. ®aKTopkl, OnpeestoLIYe IT0Ka3aTeIu pase/eHrss MUHepaabHbIX CMeCer Mpu
oTcajke.

4. Pacuer o011je#t 1 y/1eTbHOM NTPOM3BOIUTE/ILHOCTH OTCA[OUYHOM MAIlIMHBI M pacxo/ia
BO/IBL.

5. TexHoMOTMYeCKKe TIOKA3aTe/H, TIoydaeMble TIpY 00oraljeHu MUHepaJTbHOU CMeCcH
Ha 0TCa/I0OYHOM MalllvHe.

JlabopaTopHasi paborta 2. M3yueHue npotiecca (GoTaliii MOHOMeTa/JTHueCKOU Py bl

Lless pabotsr: ITprobpeTeHrie HABBLIKOB TIPOBe/ieHUS (PJIOTALIMOHHBIX OTTBITOB

MOHOMeTAa//IMYeCKUX Py, pa3/IMyYHOro CoCTaBa, 0CBOEHMEe METOJMKHU pacueTa pacxoja

(JIOTAaIMOHHBIX peareHTOB, 3aKperyieHne HaBbIKa 0000I1eHNs TIOTyUYeHHbIX pe3y/IbTaToB.
O6opyoBaHue 1 MaTepuasbl. JlabopaTopHasi ¢uioTalMOHHAs MallliHa; CBUHLIOBas py/ia;

LJMHKOBAsl PyZia; peareHThl (OyTH/IOBBIN KCAaHTOT'eHAaT Kajivisi, COCHOBOe Macyio, T-80); mumneTku;

KarleJbHULa; Yallky /J1s1 IPOAYKTOB; aHA/IMTUYEeCKHe BeChl C pa3HOBeCaMU; 3/1IeKTPOILIUTa;

COBKHU; K/IeeHKa.

OO61me nousTusi. Potarusi — MeTo/, oOorailjeHus 10JIe3HbIX UCKOTlaeMbIX, OCHOBAHHbBIN Ha

pazmunn (HU3NKO-XUMHUECKUX CBOWCTB ITOBEPXHOCTH MUHEPA/IOB, 8 UMEHHO UX CTIOCOOHOCTH

CMauMBaTbCsl BOZOK.

dnoTalus B HaCToOsIIee BPeMsi sIBJIsIeTCS] OCHOBHBIM M HanboJiee COBepIIIeHHBIM METO/IOM

oborartrieHus 1osie3HbIX UcKoraeMbix. OHa MpuMeHsieTcs pu oborarteHun 6osee 90%

J00bIBaeMBIX PYZ LIBETHBIX METAJ/IOB, OOJIBILIOr0 KOJIMUYECTBA Py, PeJKUX, UepHbIX,

6/1aropoIHBIX METAIJIOB M HEMeTa/TMYeCKUX T0JIe3HbIX UCKOTIaeMbIX.

[Mponecc ¢noTauyy BO3HUK BHavase B BU/ie MacasiHOM (pyioTaljii, OCHOBAaHHOM Ha

n306upaTe/lbHOM CMauMBaHUU CYIbQUIHBIX MUHEpanoB ¢ MaciaoM. CynbduHble MUHEepasbl TIPU

5TOM CMayMBa/IMCh Mac/iOM ¥ BMeCTe C HUM BCILIbIBa/IM Ha MOBEPXHOCTH IyJIbIIbl, OTKY/a U

yJa/IsTMCh B BU/Jle KOHLIEHTpaTa.

[Tpu nieHouHoM oTauuu pyaa, usmenbuernHas Ao 0,2-0,1 MM, 1o/jaeTcsi paBHOMEPHBIM CJI0eM

Ha MOBEPXHOCTh BO/bl. MUHepaJibl, XOpOLIO CMavylBaeMble BOJ|OM, TOHYT, a MJI0X0

CMayMBaeMble OCTAIOTCSl Ha TIOBEPXHOCTH 1 COOMPAIOTCS B BU/le KOHIIEHTpaTa. B fanpHeliem

3T TIPOLIeCChl ObILY BbITeCHEeHbI TeHHOM ¢uioTaLed.

[TenHas ¢noTauys — 3TO MeTO/, pa3/iesieHrsl TOHKOpa3MepHBIX CMeceli, 0OCHOBaHHbIN Ha

n36upaTe/ibHON CIIOCOOHOCTU MUHepabHOM YaCTHULIbl 3aKPerIsiThbCsl Ha My3bIpbKe BO3/yXa,

NO/IHMMAsICh BMeCTe C HUM Ha MOBePXHOCTb MYJIbIIbI.

1151 KaueCcTBeHHOTO BefleHHs1 (P/I0TAaLMOHHOI0 MPOLiecca NPUMEHSIFOT (I0TaljUOHHbIE peareHThl,

obecrieunBaroLie U30MpaTebHYIO (IOTALUIO PA3/TMUHBIX MUHEPAJIOB.

[TpumeHsiemMble B HacTosiiIiee BpeMsi (hI0TALIMOHHbIE peareHThbl OT/IMYAt0TCs O0JIBIINM

pazHooOpasueM, OHHY TIpe/|CTaB/IeHbl HEOPraHUUeCKIUMH ¥ OPTaHMUeCKUMU COeJTHeHUSIMU

Pa3MUHOro COCTaBa — I1jeJiouaMu, KUC/I0TaMH, COJISIMU, IPOAYKTaMU He(pTeXUMUU U T.J.

B 3aBucHMOCTH OT Ha3HAUeHHs BCe peareHThl JIeMATCs Ha TPU TPYIINIbL: coOMpaTey,

rieHooOpa30BaTesiv U Pery/isiTopbl.

Cobuparenu (KOJJIEKTOPBI) — peareHThl, N301upaTe/ibHO YBeTUUMBaroIHe THIPohoOHOCTh

MOBEPXHOCTH MUHepPabHOW YaCTHULIbI.

[Tenoobpa3oBaTeny (BCIIEHUBATEIN) — TIOBEPXHOCTHO-aKTUBHBIE BEI[eCTBA, CTAOMTU3UPYIOLIe

BO3/YLLIHBIN My3bIpeK.

Perynsitopel (MOAU(UKATOPBI) — peareHThl, CIOCOOHbIE U3MEHSITh (DJIOTUPYeMOCTb MIUHEPAsoB B

pa3MuYHOM HarpaB/ieHWW. Pa3muaroT: akTUBaTOPBI, 1eNpeccopbl U Pery/siTopbl CPeJbl.

[Topsiok BeITo/THeHUs1 1abopaTopHO paboTel: CTyAeHTHI pa30MBarOTCs Ha ABE TTOATPYIITIHL.
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1. Kaxxmoii moArpyrine npejaraeTcs /i uCcaeoBaHus ipoba py/ibl (CBUHIIOBas py/ia,
LUHKOBAs1 pyZa) KpynHocThio —0,074 MM 1 Maccoii 180 r. [Janee roArpytisl paboTaroT
Trapa’suiesibHO, KaXK/1asi Co CBoel MpoOoii py/ibl Ha MeXaHUUeCKUX J1ab0paTOPHBIX ()IOTAI[MOHHBIX
MalIfHax.
2. PaccuuTath HeOOX0IMMOE KOJTMUeCTBO (D/I0TOpeareHTOB UCXO/S U3 YAeIbHBIX PACX0Z0B
Juist broTaly CBUHLIOBOM py/Abl (OyTH/IOBBIN KcaHToreHat Kaaus 100 r/T, cocHoBoe mMacyo 75
r/T), 171t hyIOTaK IMHKOBOM py /bl (OyTHUIOBRINM KcaHToreHaT Kaymusi 100 r/t, T-80 60 1/1).
3. HaBecky py/zbl 3arpy3uThb B KaMepy, 3a/IUThb BOZOM HI)Ke YPOBHS CIMBHOT'O TIOPOra,
BKJ/IFOUWTh UMIIeJI/Iep U riepeMellnBaTh Mysibily B TeueHue 1 muH. [Togath B Kamepy
¢boTaLMOHHBIE peareHThl, B C/ieflyIoLlell Toc/ejoBaTelbHOCTH — COOMpaTe/ib, BCIIeHUBATe/Ib.
Bpewms arurauuu ¢ KaxxgsM peareHToM 0,5 MUH.
4. 3areM OTKPBITh BO3JYILIHbIN KpaH, BKIHOYUTH [IEHOTOH U MPOBECTH (h/I0TaLUIO [0
TOSIBJIEHUsI «HeHarpy»KeHHOW» MeHbI.
5. [MpoaykThl 0OOralljeHusi BHICYIIUTD, B3BeCUTb, 0TOOpaTh cpefiHye npoOsl (3-5 1) Asist
TMIPOBe/IeHUsT XMMHUUYeCKOr0 aHa/inu3a Ha coZiepykaHue LIeHHOTO KOMITOHEeHTa.
6. PaccuuTaTh TEXHOJOTMUECKHe TT0Ka3aTe/ly, pe3y/ibTaThl 3aHeCTH B Tabs. 2. [Iisi pacueTa
ToKa3aTtesiel UCToIb30BaTh Cie/iyroliye hopMyJibl, IPUBe/ieHHbIe B TabopaTopHOU paboTe 1.
Tabsuija 2 - Pe3ysibTaThl (hIOTAI[MOHHOTO OOOTallleH s
[IpoayKThI
oboraienusi Boixos, y Copep>xaHue
CBUHLIA, } % V3BneueHue
CBHHIIa, € %

r %
KonuenTpar
XBOCTBI
Vcxopnbii MaTepuran 100 o= 100

KOHTpOJ’IbHBIe BOIIPOCHI:

1. YTo Ha3bIBaeTCs CeJIeKTUBHOM (ioTarjuei?
2. HasHnaueHue peareHTa-cobuparessi?
1. HasnaueHue peareHTa-nieHooOpa3oBaTessi?

5.1.2 MeTtouuecKue yKa3aHus AJIsi 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:

CamocTosTeNlbHOe M3yUeHHe TeopeTUUecKoro MaTepyaria rnpelyCMOTPeHO Ha BCEM MPOTsHKEeHUN
Kypca. Takasi paboTa COnpoBOXKIaeT JIeKIIMOHHBIE 1 JTaD0paTOPHBIE 3aHSATHS, U B TO JKe BPeMsi
SIBJISIETCSI OTJIeJIbHBIM BHIOM CaMOCTOSITe/TbHOM paboThl CTyIeHTa.

VcTouHMKaMu ZIJis CaMOCTOSITE/IbHOTO U3yUeHusi TeOPeTUUeCKOro Kypca BbICTYTIAlOT: -
yueOHHKH TI0 TIpeZIMeTYy; - KOHCIIEKThI JIeKLIUM 110 TIpeIMeTY; - HayuHble CTaThbH B
NepUOIUUYeCKOU IOPUINUECKOH IeuaTh U peKOMEH/IOBaHHBIX COOPHUKAX; - HAyYHbIe
MOHOTpaduu.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /IS IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 yueOHbI#i rog 3 | Y cTHBII onpoc

OnucaHue npoueaypsbl.
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B 3aBepieHnM KaX0ro ayJUTOPHOTO 3aHATHS 00yUYarouMcst
TIpeJIOCTaBJISIeTCS BOTIPOC [1/1s1 KOJIJIEKTUBHOTO 00CY>K/JeHUsI TI0 TIPOiiIeHHOM TeMe.
[TprMepbI BONIPOCOB /1J1s1 YCTHOT'O KOHTPOJISL:

Kypc 3:
Pa3pgen 1. XapakreprcTUKa py/ U MECKOB:
1. ITonsaTHe TpaHy/IOMETPUYECKOr0 COCTaBA PYAbL.
2. MeTopp! onpeiesieHUs1 IPaHy/IOMeTPUYeCKOIro COCTaBa pPy/bl.
3. Ha3oBuTe MpoAyKTHI, MOIyYaemMble B TIpoLiecce 00orarieHus.
4. Ha3oBuTe CBOMCTBa MUHEPAsIOB, OTIpe/iesisitole MeTo, oboralieHusl.
5. Ha3oBure nokasaresy, xapakrepu3syoue 3QQpeKTHBHOCTb 00OTraIeHusl.

Pazgen 2. TloarotoBuTenbHbIE MPoLeCCh (ApobieHye, u3MebueHHe, TPOXOUEeHHE,
MIPOMBIBKA):
1. Yrto Ha3bIBaeTCcs rpoxoueHueM pyz?
2. BBeiiTe MOHSITHE CaMOCTOSITE/ILHOTO U U30MpaTe/lbHOTO IrPOXOUeHUs ?
3. Uto Ha3bIBaeTCs CTETIeHbI0 [pObIeHus ?
4. Kakue crioco0bl pa3pyliieHust pybl Bbl 3HaeTe?
5. Kakue BH/Ibl U3Me/byaroLer cpeibl Bbl 3HaeTe?

Kypc 4

Pazgen 1. OcHOBHBIE 0OOTaTHUTE/TLHBIE TIPOLIECCHI:

1. BBeauTe roHsATHe IPABUTALIMOHHOTO MeTO/Ia 0boTaIieHHs..

2. Kakue mpoliecchl 1 armapaThl /i1 TPAaBUTAIJMOHHOTO 00O0Tall[eH:st BbI 3HaeTe?

3. UTo Ha3bIBaeTCsl MPOL|eCCOM NeHHOU (ioTalyu?

4. Kak knaccuuimpyroTcsi pyioTaliMOHHbIe MallIMHbI B 3aBUCKMOCTHU OT THIIA
KamephbI?

5. [IpuBeuTe mpuMep peareHTHBIX MUTaTe/eN [/1sl M0/laui MOPOIIKOBBIX PeareHToB.

Paszgen 2. BcriomoraTesnbHbIe TIPOLeCChl:

1. Uto Ha3bIBaeTCcs 00e3BO>KUBAHUEM?

2. Kakue Bu/ibl 00€3BOXKMBAHUS BbI 3HAETE?

3. [IpuBesanTe KIacCUPUKALMIO IPOAYKTOB 110 CO/IeP>KaHUIO BJIar.
4. Kakvie BU/ibl Bjlary Bbl 3HaeTe?

5. Kakue crioco0Onl yjaneHust Bjlarv U3 MPOAYKTOB BbI 3HaeTe?

Kpurepumu onjeHuBanus.

[Tpu npoBeieHNM OLIeHUBAHUS 3HAaHU 00YYaIOIIUXCSl YUUTHIBAETCS:
- IPaBU/ILHOCTH OTBETa;

- yMeHHe U3/1aratb CBOIO TOUKY 3peHHUs;

- KOPpeKTHOe MpuBe/ieHue IPUMepOB;

- FPAMOTHOE UCII0/Ib30BaHVe TePMUHOJIOTHH.

6.1.2 yueOHbIi rog 4 | Y cTHBIN onpoc
Omnucanue npoueaypsl.

B 3aBepiuieHNM Ka)KI0TO ayIMTOPHOTO 3aHATHS 00yUYarommMest
TIpeJIOCTaBJISIeTCS BOTIPOC [1/1s1 KOJIJIEKTUBHOTO 00CY>K/JeHUsI TI0 TIPOiiIeHHOM TeMe.
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[TprMepbI BONIPOCOB /1J1s1 YCTHOT'O KOHTPOJISL:

Kypc 3:
Pa3pgen 1. XapakTeprcTUKa py/ U MECKOB:
1. ITonsaTHE TPaHyIOMETPUYECKOr0 COCTaBA PYAbI.
2. MeToppl onpefiesieHUs1 PaHy/IOMeTPUYeCKOIro COCTaBa pPy/bl.
3. Ha3oBuTe MpoAyKTHI, MOyYaeMble B TIpoLiecce o0orarieHus..
4. Ha3oBuTe CBOMCTBa MUHEPAsIOB, OTIpe/ie/isitole MeTo, oboralieHusl.
5. Ha3oBuTe nokasaresy, xapakrepu3syoue 3QQpeKTHBHOCTb 00OTaIieHusl.

Pazgen 2. TloarotoBuTenbHbIE MpoLeCchl (ApobeHye, u3MebueHre, TPOXOUEHHE,
MIPOMBIBKA):
1. Yrto Ha3bIBaeTCcs rpoxoueHueM pyz?
2. BBeiiTe MOHSITHE CaMOCTOSITE/ILHOTO U U301paTe/IbHOTO IrPOXOUeHUs ?
3. Uto Ha3bIBaeTCs CTETeHbI0 pOobIeHus ?
4. Kakue crioco0bl pa3pyliieHust pyZbl Bbl 3HaeTe?
5. Kakue BH/ibl U3Me/byaroLer cpesibl Bbl 3HaeTe?

Kypc 4

Pazgen 1. OcHOBHBIE 0OOTaTHUTE/TLHBIE TIPOLIECCHI:

1. BBeauTe roHsATHe IPABUTALIMOHHOTO MeTO/Ia 0OoTaIieHHs.

2. Kakue mpoliecchbl ¥ armapaThl /i1 TPAaBUTAIJMIOHHOTO 000Tall[eH:st BbI 3HaeTe?

3. Uro Ha3bIBaeTCsl MPOLeCCOM NeHHOU (hyioTayu?

4. Kak knaccuuimpyroTcs pyioTaliMOHHbIe MallIMHbI B 3aBUCKMOCTHU OT THIIA
KamephbI?

5. [IpuBeuTe mpUMep peareHTHBIX MUTaTe/eN [/1sl M0/laui MOPOIIKOBBIX PeareHToB.

Paszgen 2. BcriomoraTesnibHbIe TIPOLeCChl:

1. Uto Ha3bIBaeTCcs 00e3BO>KUBAHUEM?

2. Kakue Bu/ibl 00€3BOXKMBAHUS BbI 3HAETE?

3. [IpuBeanTe K1acCUPUKALMIO IPOAYKTOB IO CO/IeP>KaHUIO BJIar.
4. Kakvie BU/ibl Bjlary Bbl 3HaeTe?

5. Kakue crioco0Orl y/janeHust Bjlarv U3 MPOAYKTOB BbI 3HaeTe?

Kpurepumu oneHuBanus.

[Tpu npoBeieHNM OLIeHUBAHUS 3HAaHUK 00YYaIOIIUXCSl YUUTHIBAETCS:
- IPaBU/ILHOCTH OTBETa;

- yMeHHe U3/1aratb CBOIO TOUKY 3peHHUs;

- KOPpeKTHOe MpuBe/ieHue IPUMepOB;

- FPAMOTHOE UCII0/Ib30BaHVe TePMUHOJIOTHH.

6.2 O1jeHOYHBbIE Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
NugukaTop AOCTIOKeHUs
Kpurepumu onjeHuBaHus (MeToapBI)
KOMIIeTeHI|UH
OLleHHBaHMA
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NMPOMe)XyTOYHOH
arTecTaluu

[IKC-1.1 OOyuaronuiicsi JeMOHCTPUPYET TIO/HbIe, | Y CTHOe
CUCTeMHbIe, YyCTOMUWBBIE 3HaHWS O | cobeceoOBaHKe TI0
rporieccax pyZOMNOATrOTOBKM M MeToZax | BOINpOCaM K 3a4eTy
oborailjeHusi T0JIe3HbIX HCKOTaeMbIX.
Brageer HaBBIKOM pacyeTa OCHOBHBIX
TeXHOJIOTMUeCKUX ToKasaTesiel rpotiecca
oborarrienusi. MokeT BbIOMpaTh CXeMy
oboraijeHUsi Ha  OCHOBe  aHalu3a
MUHepaJOrM4YecKoro Cocrasa py/

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOMEe)XXYTOYHO!N aTTecTaniu

6.2.2.1 CemecTtp 4, TunoBble OL[eHOUHbIE CPeACTBA /AJIA IPOBejeHHs 3aueTa o
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsl

3aueTsl MPOBOJISATCS B MEPUOJ] IK3aMeHaLIMOHHOM CeCcCUU, TIPeZlyCMOTPeHHOW yueOHbIM TIIaHOM.
He momyckaetcst ipoBe/ieHHe 3aueTa Ha MOC/IeIHUX CEMUHAPCKUX, TU0O0 JIEKITMOHHBIX 3aHATHSX.
3aueT JO/KeH HAUMHATHCS B yKa3aHHOE B pacTiiCaHUM BpeMsi U TIPOBOJUTLCS B OTBeZIeHHOM /1Jisi
3TOTO0 ayAuTOopuH. IIperno/jaBaTesib MPUHUMAET 3aUeT TOJTHKO IPY HATUUUK BeZIOMOCTH U
Ha/ljieXkalyM o6pa3om odopmiieHHOM 3aueTHON KHIKKU. KpuTepuu OLieHKH OTBeTa CTy/eHTa
Ha 3aueTe, a TakKe (JopMa ero rpoBe/ieHus JOBOJATCS MperojiaBaTesieM /10 CBeJleHUsl CTY/eHTOB
JI0 Hauasa 3avera.

Pe3ynbTaT 3aueta OOBSBIISETCS CTY/I€HTY HETIOCPe/ICTBEHHO TIOC/Ie ero C/lauu, 3aTeM
BBICTaBJ/ISIeTCsl B 9K3aMeHaL[MOHHYH0 BeJJOMOCTb U 3aUeTHYIO KHIKKY CTyZeHTa. [1o/10)KuTe/TbHbIe
OLIEHKH 3aHOCSITCS B 9K3aMEHAIIMOHHYIO BEZIOMOCTh U 3aUeTHYHO KHIDKKY,
Hey/IOB/IeTBOPUTe/IbHAs OL|eHKa IMPOCTaBJISIeTCs TOJIBKO B 3K3aMeHal[MOHHON BeloMOoCTU. B
C/lyyae HesIBKU CTyZieHTa /IS CJauy 3aueTa B BeJOMOCTH BMECTO OL|eHKH [e/1aeTCs 3alliCh «He
SIBUJICSI». B BeJoMOCTHU JO/KHBI ObITH 3aro/iHeHbl Bce Tpadbl. B ciiyuae McnpaBieHus
9K3aMeHaTOpOM OL[eHKH B 9K3aMeHallMOHHOW BeZJOMOCTH U 3aUeTHOM KHIKKE UM JleslaeTcst
3aI1Ch «UCIpaBJIeHHOMY Ha (OLleHKa) BEPUThb» U CTaBUTCS MO/IHUCH.

[Iprimep 3aaHU:

KoHTponbHbIe BOPOCH! /17151 NPOBeZieHHs 3aveTa:

1. OnpepenieHye nporiecca 060raieHus MOe3HbIX UCKOTTaeMbIX.

2. XapakTepucTyka pyz,.

3. [laTh ompe/iesieHNe TIPOIYKTOB 000TallleH st I0JIe3HbIX UCKOTIaeMbIX.

4. OCHOBHBI€ TIOKa3aTe/u 000TaIleHus], Pa3MepHOCTb.

5. Cxembl oborartieHus py/I.

6. Llesb onepariuii [pob/ieHNst U U3Me/TbUeHUsI.

7. Ctagyu gpobsieHust U uaMenbueHusi. OnpeziesieHye o0IIel ¥ YaCTHOM CTeTeHH Apo0/eHus.
8. Knaccudwukarys v IpUHIMIT PabOTHI IIIEKOBBIX U KOHYCHBIX IPOOHIIOK, 00/1aCTh IPUMEHEHUS.
9. Ha3HaueHwMe Tiporiecca u3Me ibueHusi TIpy o0oralljeHnH Tojie3HbIX CKormaeMbix. KoHeuHast
KPYITHOCTh U3Me/IbYeHHOTO MPOAYKTa.

10. Knaccudwukarysi ¥ IpUHIUIT paboThl MeTbHUIL] (IIIaPOBBIX, CTEP>KHEBBIX, PYAHOTa/IeuHbIX U
caMou3veNbYeHusi, 00/1aCTb IPUMEHEeHHSI.
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11. Knaccudukanus npoLeccoB rpoxo4yeHusl.

12. Onpesienenuie 3¢eKTUBHOCTH rpoxoueHusi, @akTopsl, BAUIOIIME HA SPPEKTUBHOCTD
I'POXOYEHUSI.

13. Knaccudukaiysi rpoxoToB, YCTPOWCTBO Y MIPUHLIUIT Pab0ThI BUOPAIIMOHHBIX I'POXOTOB.
14. CyiecTByroiye MeTOAbl OIpe/ie/ieHrst FPaHy/IOMeTPUUeCKOro COCTaBa py/bl.

15. Knaccudukaiiusi poccblinei mo npoucxoxzaeHuto. Knaccudukaiyst pocchbireit 1o
IIPOMBIBUCTOCTH.

16. YCTpOMCTBO ¥ TIPUHLIUIT IeCTBUSI CKpyOOepoB, ckpy60ep-OyTap.

17. YcTpoicTBO ¥ IPUHLIMT JeCTBHSI KOPBITHBIX MOEK, [IUTF030B, 6apabaHHBIX TPOXOTOB,
TU/IpOBaLLTep/0B.

18. KoHLleHTpaLMoHHbIe CTOJIbl. TeopeTuueckrue OCHOBBI M PUHLUM JelCTBUS. TexHOnorus
oboraiieHusi. PeryivpoBaHue ripoljecca.

19. TlpunHnm oboraieHus: B BOCXOAAIIMX MOToKax. O011jasi XapaKTepUCTHKA M K/lacCupuKkarys
OTCa/IOUHBIX MaluH. [TlapameTpsl paboThl 0TCaZ0YHBIX MAlLLIKH.

20. BuHTOBBIE CceriapaTopbl U IITH03bl. KOHCTPYKIWS, MPUHLUI AeHCTBYsI, 00/1aCTh IPUMEeHeHUs!.
dakTopbl, BAUSIOLME Ha pabOTy BUHTOBBIX CerapaTopoB U IILJTFO30B.

21. Llentpobe>kHbie cerapaTopbl. KOHCTPYKIHS,, TPUHLIMT JelCTBHS, 00/1aCTh IPUMEHeHHsI.
dakTopbl, BAUSIOLME Ha paboTy L{eHTPOOEKHBIX CerapaTopoB.

22. Anmapatsl 15 TsKesiocpeqHoro oborairjenusi. CernapaTopbl KOJIECHOTO, KOHYCHOTO,
6apabaHHOTO U JPYTHX TUMOB. BMsiHMe KOHCTPYKIMU CeriapaToOpoB Ha pa3jiesieHue.

23. TonsTHe duioTaluoHHOTO MeToza oborarieHus. BTopoit 3aKoH TepMOZAMHAMUKH.

24. CBoiiCcTBa MUHEpPaJIOB, UCNO/b3yeMble Npy (oTaluu. OnpesesneHue KpaeBoro yria
cMmauuBaHus. OCHOBHbIE YCI0BUS /i/1s1 IPOBeZieHus GioTaLyu.

25. YCTpoiCTBO, PUHLMI PabOThI ¥ 006/1aCTh NpUMeHeHUs (PJIOTOMAIIIMH MeXaHUueCKOro TUMa.
26. Y CTpOICTBO, MPUHLMIT PabOTHI 1 00/1aCTh TIPUMeHeHHs )JI0TOMAIH
ITHeBMOMeXaHUUYeCKOro THUIIa.

27. Y CTpPOUCTBO, MPUHLMI PabOTHI ¥ 00/1aCTh TIPUMeHeHHs ()JI0TOMAILIMH THEBMaTHUeCKOTO
TUIIA.

28. Y CTpOMCTBO, MPUHLMI PabOTHI 1 00/1aCTh TIPUMEHEHHS Tape/buaThIX, TeHTOUHBIX,
CTaKaHYMKOBBIX, CKUIIOBBIX U ILIKUBHBIX [IUTATe/eM.

29. Cobuparenu, UX CBOWCTBA U Ha3HaueHHe TpH (HI0TaLuH.

30. BcnenuBatenu. VIX cBOMCTBa U Ha3HaueHUe MPU (UIOTALUMU.

31. PeareHThbI-perynsTopsl, X KaaccruurKalus, CBOMCTBa U Ha3HaueHre MpH (JioTaLuu.

32. CyLHOCTb MarHeTrsma, KiaccuguKalys MUHepasoB 10 MarHUTHBIM CBOMCTBaM.

33. PU3UKO-TeXHUYeCKHe XapakKTePUCTUKU MarHUTHOT'O T10JISL.

34. YcnoBus pa3ziesieHrdss MUHepaJioB B MarHUTHOM 110Jie, KO3 ULIMEHT
PaBHOIPOTAMBAEMOCTH.

35. MarHuTHbIe CBOMCTBA CUJIbHOMarHUTHBIX MUHEPAsioB, UX B/IMsSHUE Ha MpoLiecc oboralieHusl.
36. Y CTpOMCTBO M MPUHIUII /leficTBUSI OapabaHHBIX CernapaTopoB il CyXOro ¥ MOKPOTO
oborarreHus.

37. YCTPOWCTBO U NPUHLMI [1eMCTBUS BAJIKOBBIX CerapaTopoB I CyXOr0 ¥ MOKpOTO
oborarreHus.

38. CBoliCTBa BO/IbI U BIMSIHYE MX HA TTPOIecC 00e3BO>KUBaHUS.

39. IpenupoBanue. TeopeTnueckre ocHOBBL. OOe3BOXKHBaHUe B OyHKepax, B 37ieBaTopax,
pabora ux, pacuer.

40. Busl Bfary U rokasaTesiv, XapakTepu3yolliye Mpo/[yKThl 00e3B0)KUBaHMSI.

41. Crymenue. OcHosbl nponecca. Koaryssuus cycreHsnid. OoKyiaLys CyClieH3Un.

42. YcrpoiictBa U paboTa CrycTutesisi C LieHTPabHBIM ITPUBOZIOM.

43. Cry1eHue MmyJiblibl B TOHKOM cjioe. IInacTuHUaThie CryCcTUTeH.

44. YcrpoiictBo u pabora ocaauTenbHOU HeHTpudyru — HI'OIILI

45. ®unprpoBaHue. TeopeTrueckre OCHOBBL. PUIBTPOTKAHU. THribl, TpeboBaHus,
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nipe/ibsiB/IsieMble K HUM. Perenepariusi GuibTpOTKaHe.

46. YcrpoiictBo 1 pabora 6apabaHHOT0 BakyyM-(UIbTPa C HAPY)KHOM UIBTpPYIOLLei
TIOBEPXHOCTEIO.

47. YcrpoiictBo u pabora 6apabaHHOro GubTpa C BHyTpeHHel (GuIbTpyolleli TOBePXHOCThIO.
48. Cymka. OcHoBel nporjecca. CBOKMCTBA CYyIIW/IBHOIO areHTa. Bujpl Cymiku.

49. bapabaHHbIe CyLIUIKH. Y CTPOHCTBO, pab0oTa, OCHOBHBIE MTapaMeTphI.

50. Tunsl CyIIH/IOK. Y CTPOMCTBO ¥ paboTa TpyO-CyIIH/IOK.

51. BozocHabxkeHue oboratutebHbIX (habpHK.

52. 3aMKHYTbIM BO0000pOT Ha oboraTuTenbHBIX (habprKax.

53. TIpyHLMI OpraHU3alu XBOCTOXpaHuuia Ha Od.

54. HacocHoe X0351CTBO.

55. TIpUHLUIT OUMCTKHA 000POTHBIX BOJ, //Isl UCIIO/Ib30BAHUS UX B CUCTEME 3aMKHYTOTO
BOZ10000pOTAa.

6.2.2.1.2 Kputepuu orjeHuUBaHus

3auTeHo He 3auTeno
MemoHCcTpUpyeT chOpMUPOBAHHBIE U He nemoncTpupyeT copMUpoBaHHbIE U
CHCTEMaTHUeCKUe 3HAHUS O COBPEMEHHOM CHCTeMaTUUeCKHe 3HaHHsI O COBPEMEHHOM
oboraTtuteslbHOM 000pyI0BaHUH, CBOOOZHO oboraTutenbHOM 000py/I0BaHUH, He
CMpaBJISIETCs C 3aflayaMu, BOTIPOCAMU U CMPABJISIETCS C 3a/la4aMH, BOTIPOCAMU U
JOPYTUMHU BUJaMU TIPUMEHeHHsT 3SHAHUH, JPYTrMMHU BUJaMU TIPUMEHEeHUsT 3HAHUH, He
TIPaBU/IbHO 0O0CHOBBIBAET MPUHATOE MOYKeT 000CHOBATh MPUHSATOE pellieHKe, He
peiiieHue, B/IajieeT Pa3HOCTOPOHHUMH B/Ia/JieeT pa3HOCTOPOHHUMMU HaBbIKAMU U
HaBBIKaMU U TTPUEMAMH BBITIOTHEHUS TIpHeMaMH BbITMOJIHEHHS TIPAKTUUYECKUX 3a7iau
MPaKTUUECKMX 3a/au
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