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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 OpraHusalyy TeXHO-/IOTMYeCKUX IIpoLieCc-CoB [IKC-1.1
[006b1uM 1 IepepabOTKY TBEP/IBIX I10J1e3HBIX MCKOTIaeMbIX

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

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

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
Brageer HaBbIKaMU OpraHu3auy | 00OTraIleHusi ChIpbs;

Y BeJIeHHs] TEXHOJIOTUYECKOTO | - BBIOMPATh U PaCCUMTHIBATE OCHOBHOE

npoiiecca Ha 000raTUTeslbHOM | 00OTaTUTeIbHOE U BCIIOMOTaTe/TbHOe

TIPOM3BO/ICTBE obopyioBaHue;

- 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
oboraieHuH.

IIKC-1.1

2 MecTo aucnun/MHbl B cTpyKkrype OOII

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

[uciuriiHa sIBJ/ISIeTCS TPEeAIIeCTBYIOINed A/ AUCLUTUIMH/TIPAaKTHK: «PalrjroHambHOoe
TIPUPOZIOTIO/Tb30BaHNE», «[ OPHO-TIPOMBIIIIEHHAs SKOJIOTHSI»
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3 O0BeM AUCIUIIIMHbI

O0beM AUCLMIIHHBI cocTaBisieT — 3 3ET

TPpyA0eMKOCTh B aKaJleMHYeCKHX yacax
(OfvH akaZileMUuecKuil yaC COOTBETCTBYeT 45 MUHYTaM
aCTPOHOMMUECKOT'0 yaca)

Buj; yue0HO¥ padoThI Yue6u

Bcero BIN IO/ Yueb6HbI# rog Ne 4
Ne 3

OO0111as1 TPYA0EMKOCTh
JUCLIUTTUHBI

108 36 72

Ay,E[I/ITOpHBIe 3dHATHA, B TOM
yucse:

12 10

[ee]
()]

JIEKLIUU

MpakTU4YeCcKre/ceMrUHapCKre
3aHATHS

2
2

nabopaTopHbIe pabOThI 4 0 4
0

CamocrosiTenbHas paborta (B
T.4. KypCcoBOe 92 34 58
TIPOEKTHPOBAHKE)

TpynoemMKoCTh
TIPOME)XYTOYHOM aTTeCcTaluu

Buj npome)xyTouHOM
aTTecTaluuy (UTOrOBOTO

, JaueTt 3aueT
KOHTPOJISI 110 AUCLIUTIIUHE)

4 CTpyKTypa U cojiep)KaHue JUCLUII/IMHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

YueoOusbrii rog Ne 3

Bu/ibl KOHTAKTHOH PadoThI
N | Homeoe e e macen | O | e
n/n pasA Kon. Ko Kom. Kon. ym

JUCHUTLTUHBI No Yac. Ne Yac. No Yac. No Yac. KOHTPOJIA

1 2 3 4 5 6 7 8 9 10 11

XapakTepucTyKa 1
1 COCTaB TO/Ie3HBIX 1 2 1,2 4
HCKOTIaeMbIX

Y CTHBII
orpoc

IMoaroroBUTeNbHBI
€ MIPOLIeCChI
(mpobnenue,

2 u3MebueHue, 1,2 10
IPOX0UeHMe,
Kaccupukarys,
TIPOMBIBKA)

Y CTHBIHI
oripoc

IIpomesxyTouHas
aTTecTalys

Bcero 2 14

YueOHbIi roj Ne 4

Ne HaumeHoBaHue Bujbl KOHTAaKTHOH padoThI CPC dopma
n/n pasfiesna H TeMbl Jexip | JIP | M3(CEM) TeKyIIIero
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No Kon. No Kon. No Kon. No Kon.
JUCHUIUIMHBI Yac. Yac. Yac. Yac. KOHTPOJIs
1 2 3 4 5 6 7 8 9 10 11
OcHoBHBIE® 1,2, Y eTHBL
1 oboratuTenLHLIe 2 2 1,2 4 3, 4, 24
orpoc
TIPOLIeCChI 5
2 BcnomorarensHble 3 2 1,3, 12 Y cTHBIN
TIPOLIECChI 5 orpoc
IIpomesxyTouHas 4 3auer
aTTecTalys
Bcero 4 4 40

4.2 KpaTkoe co/iep>xaHue pa3/ie/ioB M TeM 3aHATHH

YueOusbIii rog Ne 3

Ne Tema

Kpatkoe copepxaHue

1 XapakTrepucTuka u
COCTaB I10JIe3HbIX
VICKOIIaeMbIX

XapakTeprcTHKa KauecTBa M0Je3HbIX UCKOMaeMbIX —
MUHepaJIbHbIM U rPpaHyJ/IOMeTPUYeCKUd COCTaB,
CTerleHb OKWC/IeHUs], BKParJIeHHOCTb LIeHHOTO
KOMITOHEHTa, TBePJOCThb. MeTozbl oboraieHusl,
OCHOBHBIe Tiporjecchl. OCHOBHasi cxemMa oboralteHusi C
NoJIlyyeHreM KOHL|eHTpaTa U XBOCTOB. OCHOBHbIE
roKasaTesu — U3BJieueHune, BbIX0/ POAYKTOB
oboraiteHus, cofiep>kaHue [IeHHOTO KOMIIOHEeHTa B
MIPO/IYKTaxX oboraiieHusi, CTerieHb KOHLIEHTPaL[|UH

2 [TogroroBuTenbHbIE
riporjecchl (ApobeHue,
M3MeJsibueHue,
rpPOXOYeHHNe,
K/accudurkaus,
TIPOMBIBKA)

Mertozap! 1pobsenus. CteneHb ApobsieHus. OCHOBHOM
nipuHIUn Apobaenus. OOIas XapaKTeprUCTUKA
ripoliecca usMeabyeHus: B MenbHULax. [loHATHE O
mnyJibrie. PacueTHbIN K/lacc Npy M3Me/TbUeHHH.
Onepaiuy rpoxoyeHusi B CXxeMax pyAOINoATrOTOBKU.
[ToHsiTMie MOAYIS U LIKA/bl TPOXOUEHHSI.
XapakTepucTHKa KpyrnHocTyd. CUTOBOM aHau3.
[TocTpoeHue 1 Ha3HaUeHMe XapaKTePUCTUK
KpynmHOCTU. OCHOBHOW MPHUHLIUIT TIOCTPOEHHUS CXeM
pyzomnoarotoBku. Knaccudukaiiys rnpoweccoB U cxem
Jpo0JIeHUs, U3MeJIbUEHHST U TPOXOUEHMUS.
[TpumeHsiemoe 060pyZOBaHUe B CXeMax
PYZ0MoAroTOBKU. [ToHSITHE O POCCHITISAX, UX
K/1accuduKalys 1o MPOUCX0XKAEeHUI0 U
ripoMeIBUCTOCTH. OOOpyi0BaHue /s Ie3UHTerpaliu
Y IDOMBIBKH.

YueOHbIi rof Ne 4

Ne Tema Kpartkoe copep:xanue
1 OcHoBHbIE TeopeTuueckrie OCHOBbLI TPAaBUTALIMOHHOTO
oboraTturesibHbIE ob6orarienus. [Tporiecce! 1 amnmaparsl Jjist
TpOoLIeCChl rpaBUTAL[MOHHOTO oboraiieHus], 06/1acTh UX

nipuMeHeHus1. KoHileHTparus Ha crosiax. OborarieHue
MeToZoM oTcaku. OborailleHre Ha LLITH03aX.

O6oraireHre Ha BUHTOBBIX Celaparopax.
OborairieHue B 1IeHTPOOEXKHBIX CeriapaTopax.
OoborariieHue B TsoKesbIX cpefiax. Cxembl
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rpaBUTAIMOHHOTO oborarrenus. [loHsTHe MTporiecca
dnoTauumy, GpuUMKo-XxUMHUUeCKre OCHOBBI IPOLecca.
Knaccudukarus ¢pyioTaljioOHHBIX MaIlIVH.
YcTpoiicTBO, MPUHLIUI paboThl U 06/1aCTh
nipuMeHeHust (hJI0TOMAIIIMH MeXaHHUUeCKOro,
ITHEBMOMeXaHUUeCKOro ¥ TTHeBMaTUUeCKOro TUTIa, UX
TIPEUMYIIIeCTBA U HeZIOCTaTKH. PacueT qioTaiuoHHBIX
MailvH. BeriomorarenbHoe ioTaljioHHOe
obopynoBanue. Knaccudukarus u 0671acTh
WCTIOb30BaHUs peareHToB. THITbI peareHTOB-
cobupaTeied pu (HIOTaIK Py, IBETHBIX METAJIIOB,
WX MeXaHU3M JleficTBUs. PeareHThI-/IeTIpeccopbl U
AKTUBATOPHI MU (hIOTAIMU PY/ LIBETHBIX METAJIIOB.
[IenouHasi ¥ KKCast cpefa rpu (GoTaruu.
PeareHTHbIe Pe>KUMBI TIPH IIOTAL[UH
TIOJTUMeTaJTAUeCKUX, 30JI0TOCOZiepXKallX, MeJHbIX,
Me/IHO-MOJTHO/IeHOBBIX py/1. Pr3nuecKrie OCHOBBI
MeTOZia MarHUTHOTO oborailjeHus. MarHUTHbIe
cBoiicTBa BelijecTBa. CyI[HOCTb U KIaCCU(PUKALUS
MarHUTHOTO MeTo/ia oboraieHus. Knaccudukarus
MUHepaJIOB 110 MarHUTHBIM CBOMCTBaM. MeTOAMKH
oTipe/ie/ieHUs] MarHUTHBIX CBOMCTB MUHepasioB.
MarHuTHbIe ceTlapaTopbl U BCTIOMOTATe/IbHOE
obopyioBaHue.

BcriomoraTtensHbIE
TMPOL[eCChI

MecTo ¥ posib TIpoL[ecCOB 00€3BOKMBAHUS U CYIIKU B
TEXHOJIOTHUeCKUX cxeMax oboralieHust mosie3HbIX
McKomnaeMbIx. Bupl Baru v rnokasaresu,
XapaKTepHu3yHollye MPOYKThl 00e3B0KUBaHUSI.
[IpenvipoBaHue, o0IIvie cBeieHUs, TIOKa3aTes .
Arnmapatsbl /7151 06e3BOXKMBAHKS TIPOIYKTOB METOZOM
nperupoBanus. O61ue cBesieHus. [TokasaTeny,
XapaKTepHu3yHollye MpoLecc CryiieHus. KoHCTpyKiun
crycrureneii. TexHomornueckre okasaTean paboTh
crycrureneit. Pacuer cryctuteseil. @unbTpoBaHue U
teHTpudyrupoanue. [Tokaszaresny,
XapaKTepHu3yollye rnpoiecc GuabTpoBaHUsS U
LeHTpUpyrupoBaHusi. PakTopkl, BAUAIOLIME Ha
niporiecc ¢puibTpoBanus. Ob6opypoBaHUe st
¢unbTpoBaHus U LieHTpUudyrrpoBaHusi. Cxembl
o6e3BoyKMBaHUs. 3aMKHYTBI BOZ0000pOT. Pacuer
BO/IHO-111/TAMOBBIX cXeM. OCHOBHbIE CBe/IeHHSI.
[Toka3zaTenu, XxapakTepu3yHollrie COCTOSTHHE BJIa)KHOTO
raza. Kunetuka npotiecca cymku. bapabanHbie
ra3oBble CyLIWIKUA. BbIOOp U pacueT CyIInIOK 1Mo
TIPOM3BO/IUTE/IBHOCTH

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

YueOusbIii rog Ne 4

Ne

HaumeHoBaHue 1a00paTOpHO# PadoThI

Ko/1-Bo akajieMuuecKux
4acoB

5




1 3yueHue nporiecca 0TCajIki Ha JuadparMoBoi 9
OTCAJJOYHOU MallIHe

’ V3yueHue rpoliecca nmeHHoW (ioTaluu )
MOHOMETAJUTHUECKOH PY/Ibl

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH
[TpakTHUeCKUX 3aHATUI He MpeyCMOTPEHO
4.5 CamocrosiTe/ibHasi padoTa

YueoOusbrii rog Ne 3

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 [ToaroTOBKA K KOHTPOJIBHBIM paboTam 14
2 ITpopaboTKa pa3ie/ioB TeOpPeTHUYECKOr0 MaTepuasia 20
YueOHbIi roj Ne 4
Ne Buj CPC Ko/1-Bo akajeMu4ecKHX
4acoB
1 KonTtponbHast paboTa /715 CTyJeHTOB 3a0YHOMH 18
dbopMbl 00yueHust
2 OdopmsieHre OTYETOB T10 JTaOOPAaTOPHBIM U 4
NIPaKTUYEeCKUM paboTam
3 IToAroTOBKA K 3a4éTy 20
4 [ToaroroBka K MpakTU4YeCKUM 3aHATUAM 4
(1abopaTopHBEIM paboTam)
5 ITpopaboTKa pa3ie/ioB TeOPeTHUYECKOr0 MaTepuasia 12

B xozie ipoBeieHust 3aHATHI TI0 AUCIIUTIUHE UCTIOB3YIOTCS C/IeAYIOIIe UHTEPAKTUBHbIE
MeTo/[bl 00yUeHusi: GJIUI-0MpoC

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUs] JUCHUTLTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOIUXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHus /s 00yUYaroIUXCA M0 J1ad00paTOPHbIM padoTam:

JlabopaTopHasi pabora 1. M3yueHue mpoliecca 0TcaJKy Ha AradparMoBoii OTCaJOUHON MallliHe

Lesis paboThl: IprOOpeTeHHe HaBLIKOB COBMECTHOM pabOThI TIPH MPOBE/IEHUU OTTLITOB TI0
rpaBUTALIMOHHOMY OOorailjeHHU0 (0TCalouHasi TeXHOJIOTHsI) YTObHO-KBapLeBOW CMeCH C
oripeZiesieHreM 001Lel U yZeIbHOW POM3BOIUTEIHHOCTH, PACX0/1a BOABI, BBIX0/a, KAUuecTBa
TIPO/IYKTOB oborallleHus: U W3BJ/ieUeHust yIJisi B MPOJYKTHI 0O0raIteHusl.

O6opyznoBaHue 1 MaTepuasnsl. JlabopaTopHas ariadparMoBasi 0TCalouHast; CMeCh YTOJIbHO-
KBapiieBasi CMeCh KPYIHOCTBIO -7 + 1 MM; KOMIIEKT TIOCY/IbI [i/isl TIpreMa MPOJYKTOB OTCAIKHU;
TeXHUUYeCKre BeChl M Pa3HOBECHI, K/leeHKa [jis paszena mpoo.

OO61ue nonsaTusi: OTcazKol Ha3bIBaeTCs pa3fiesieHre CMeCd MUHepabHbIX 3epeH
T10/1e3HOT0 UCKOTIAeMOT'0 TI0 TVIOTHOCTH B BEPTHKAIbHOM TTOTOKE Cpe/ibl (BO/la WJTH BO3/YX)
riepeMeHHOT0 HaripaBJieHUs C 3aJaHHOM aMIUTUTYZ0N U 4yacTOTOM. ['MapaBarueckast 0TcajKa
3aHUMaeT O/THO U3 OCHOBHBIX MECT B TEXHOJIOTMU 00O0TaIlleHUs pa3/IMUHbBIX M0JIe3HBIX
HCKOTIaeMbIX, UMeeT BbICOKYIO 3()()eKTHBHOCTh pa3/iesieHusi, OTJIMUaeTCsi OTHOCUTETBHO
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HU3KUMHU TPYJOBBIMU U MaTepyabHbIMU 3aTpaTaMy B CPABHEHUH C IPYTMMU NPOLieCcCaMu
pasgenenusi. OTcaZikoii MOYKHO pa3fie/isiTh MUHepaJibHble 3epHa MI0THOCTHI0 OT 1200 g0 15600
KI/M3 TIpU Pa3HOCTH B UX I0THOCTsAX 0T 300 Kr/M3 u 6osee, KpyrHOCTHIO OT 0,25 10 250 MM.

CyIHOCTb OTCa/IKM 3aK/Ir04aeTcsi B ((OPMHUPOBAaHUU C/I0€B MHUHEPAJ/IbHBIX 3epeH MpU
pasziesieHru C orpe/iesieHHbIM (3a/laHHbIM) [Maria30HOM IIOTHOCTel. CMeCh MUHepaslbHbIX
3epeH, UMEIOLLMX pa3HHULly B IVIOTHOCTSIX, Pa3/ie/sieTcsl Ha C/I0W B pe3yJibTaTe HaJudus
OTHOCHUTEJIbHOU CKOPOCTH NepeMellleHNs 3epeH Pa3/InuyHON IIJIOTHOCTH U KPYITHOCTH B CJIOe.
3epHa TsDKesbIX MUHepasioB UMeIOT OOJIBIITYI0 CKOPOCTh IBWKEHHsI B CJI0e, UeM 3epHa JIeTKUX
MUHepasIoB.

B npoTouHo#1 yacTH 0TCal0YHOM MalllMHbI CO3Jal0TCSl BOCXOALLME U HUCXOJSAIIUe
TIOTOKM BO/Ibl B pe3y/ibTaTe NiepeMellieHHs ee MopLIHeM, AradparMoi, CKaTbIM BO3/yXOM WX
paboueii TOBepXHOCTHIO (peliieTa).

[TonHbIV LYK/ OTCAIKV COCTOUT U3 Meprofa (BpeMeHU) JeMCTBUS BOCXOASLLEro U
HUCXOJSILero MNOTOKOB, @ UHOT/la ¥ May3bl MeXX/y HUIMU. MHOTrOKpaTHOCTb ITOBTOPEHUSI
JleMICTBUM 3TUX ITOTOKOB MPUBOJUT K PACC/I0€HHI0 MUHEPA/IbHBIX 3€pPeH I10 IVIOTHOCTSM Ha
paboueii MoBepxXHOCTU. B BepXHUX CI0SIX KOHLIEHTPUPYIOTCS 3ePHA MaJioi TUIOTHOCTH, B
HIDKHUX CJI051X Ha paboueii MOBepXHOCTH OTCA/[0OYHOM MaIlIMHbI - 3epHA MUHEPAJIOB
HauboJibIeli IOTHOCTH. [IpoMeXXyTOUHbIe C/IOW TpefiCTaB/IeHbl 3epHAMU TIPOMeKYTOUHOU
IJI0THOCTH (cpocTKamu). Ha nokasaTeny paszenieHus py OTCaZiKe BMSIOT C/IeAyIoLue
rapaMeTphl: YacTOTa ¥ aMIUIUTY/ja KojiebaHMii, pacXoz, BO/ibl, KDYTTHOCTh 3epeH U 060raTUMOCTh
TI0JIe3HOTO MCKOTIAeMOTr'0, CTeTIeHb pa3phIX/IeHUsI C/I0SI MaTeprasa Hafl, paboyeii MOBepXHOCTHIO,
TUI TIOCTEJH, y/iefbHasi MPOU3BOJUTENbHOCTh, XapaKTePHUCTHKA LIMK/Ia OTCa/IK1, pacxos v
JlaB/IeHre BO3/lyXa, FPaHy/IOMeTPUUeCKUH COCTaB I0JIe3HOI0 MCKOINaeMOro, KOHCTPYKTHUBHbIE
0cobeHHOCTH 0TCaJj0uHOM MallMHbL. O60opyZoBaHue U MaTepuasbl: JlabopaTopHas
mradparmMoBasi 0TCa/louHast MallMHa, 1poba yroibHO-KBapLieBOM CMeCcH, TPUeMHUKH JIIsT
TIPO/IYKTOB 0boralieHusi, MepHbIN LUIUHAP, CEKYHI0Mep, TeXHUYeCKHe BeChbl C pa3HOBeCaMH.

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

VcxoaHbii NPOAYKT U1 ONBITOB 110 THPAaB/IWYeCKOU OTCaJIKe - YTOJIbHO- KBaplLieBast
CMeCh KPYITHOCTBIO -7+1 MM Maccoi 3 K.

o Havana paboTsI 110 00OTaleH 0 YIS B OTCA/0YHOM MallliHe OTIpeZesisiioT
MaKCUMaJIbHbI 1 MUHUMAJTbHBIN pacxo/ibl BO/IbI 06beMHBIM MeTO/[0OM Yepe3 BOJJOC/IUB
OTCa/JOYHOU MallMHbL. MUHUMabHBINA pacxof, - 6 JI/MUH BOJBI - COOTBETCTBYET MaKCUMaTbHOU
MpPOM3BOAUTE/bHOCTU MalMHbI (200 Kr/4) ¥ MakCcMMasbHbIN pacxog Bogsl - 11,5 1/MuH, 4To
COOTBETCTBYET y/IelIbHOMY Pacxony Bofbl 2-3,5 M3 /T A/isi BHIOpDAHHOM KPYTTHOCTH CBIPbSI.
BericoTa cvBHOrO ropora B KaMepax /il MUHUMa/IbHOI O, CpeJJHEr0 U MaKCUMa/bHOTO
pacxofoB BO/bI yCTaHAB/IUBaeTCsA COOTBeTCTBEeHHO 40, 50 u 60 mMm.

PerynvpytoT pacxo/ BO/ibl, BKJIFOUAIOT B pabOTy TIPHUBO/, TIOJBWXKHBIX AWadparm, rmojaroT
PaBHOMEPHO NIMTaHKe Ha PeIIeTo MepBoii KaMepbl. Bpemsi paboThI 0TCaJO0YHOM MaIIHBI
OTCUMTHIBAIOT CEKYHZioMepoM. MalliiHa [Jo/bKHa paboTaTb HEKOTOPOe BpeMst 1ocJie
TIpeKpallieHust 10Jjauu MUTaHus, YTO0BI TIOPOHBIE U TIPOMITPO/YKTOBBIE 3ePHA CMOTJ/IA TIPOWTH
yepe3 CJI0 ToCTe/id U pabouyto MoBepxHOCTH (peliiero). [Tocsie 3TOro 0TcaZjlouHyr0 MalluHY
OCTaHaB/IMBAIOT, [IOPOAY, KOHL|EHTPaT U NPOMITPOJYKT BBICPY)KAtOT U3 KaMep B OT/ie/IbHble
€MKOCTH, BbICYLLIMBAIOT M B3BELLMBALOT.

Ot npoiyKTOB 0060TalleH!s1 OTOUPAIOT MPOOBI U OMpe/Ie/ISIFOT B HUX COZIepKaHUe YISt
(MeToZ0M KOTMUeCTBEHHOIO MO/ICYeTa 3epeH WM BECOBBIM METO/IOM).

AHasornyHbIe OIBITHI TIPOBOJAT MU CPeIHEM U MaKCUMaIbHOM pacxoze Bozibl. OT6op u
006paboTKy 1pob mpoAyKTOB 0boraIjeHus OCYILeCTB/ISIOT TaK ’Ke, KaK U B TIEPBOM OTIbITe.

O6paboTka 1 odopmseHHe MOyYeHHbIX JaHHbIX: Ha 0CcHOBaHMY M3MepeHuil 1
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OTIpe/ie/IeHU MaCCOBLIX U 00beMHBIX PAaCX0/I0B MTPOAYKTOB 00O0TaIIeHHsT U BOZbI
PacCUuTHIBAIOT:
- 00111yI0 TIPOM3BOANTE/LHOCTE (T/4) Q = 3600mn/t;
- yZie/IbHYH0 IPOM3BOAUTebHOCTE (T/(4 M2 ) q = Q/S;
-yJenbHbIM pacxos Bogel (M3 /T) Wy = W/Q,
r/le mn - Macca mpoObl UCXOHOTO TIPOAYKTA MPU MPOBe/IeHWH OJJHOT'O OITbITa, T;
S - utonja/ib pabouei MOBePXHOCTH (pelleTa) 0TCaZl0UHOW MallliHbI, M2 ;
t - Bpemst pabOTbI OTCaJJ0YHOM MaIlIMHBI, C.
PaccuuTath BBIXO[] MPOAYKTOB 0OoraieHus 1o hopmyJie:
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 L{eHHOTO KOMITOHEHTa B MTPOAYKThI oboraiieHus 1o Gopmyiie:
en=yn fn/ ;
r/le en — U3BJieYeHre rajleHrTa B MPOAYKThI oboraiiieHust (KOHLIEHTPAT UK XBOCThI), %;
yn — BBIXO/] MPOAYKTa (KOHLIEHTpaTa MU XBOCTOB), %;
n — copeprkaHue 1{eHHOTO KOMITOHEHTa B MPOAYKTe (KOHLIeHTpaTe WK XBOCTax),%;
O — coJiepKaHue 1IeHHOT0 KOMIIOHeHTa B UCXO/IHOM HaBecke,%.
[TpoBepuTh COB/IOEHNE OCHOBHBIX OanaHCcoB 110 hopMysiam:
- baslanc marepuana Qucx = Qk + Qxs,
- 6anmaHc BbIxog0B 100 = K+  XB,
- basIaHC 1IEHHOTO KOMITOHEHTa HCX = K K+ XB XB,
- bananc u3Bneuyenus 100 = k + XB,
rae QK — Macca KOHLIeHTpara, T;
QxB— Macca XBOCTOB, T;
YK, YXB — BbIXO/l KOHLIEHTPaTa U XBOCTOB, %;
O — CoZieprKaHue [IeHHOr0 KOMIIOHEeHTa B MCXO/IHOM HaBecke,%;
Bk, BXB — cofeprkaHue LIeHHOTO KOMIIOHEHTa B KOHLIEHTpaTe U XBOCTax.
Pe3ynibTaThl paboThl 3aHOCAT B Tabuiy 1.

Tabmuua 1 — Pe3ynbTaThl 06oraiijeHust 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 mosyueHHBIM pe3y/ibTaTaM Ze/atoT BeiBOJ, 00 3 peKTHBHOCTH pabOThI 0TCaZ0UHON
MalIUHBbI.

KoHTpoJibHBIe BOIIPOCHL:

1.0OcHoBBI TIpolLiecca 0TcajKu, 06/1acTb IpUMeHeHust TIpoLiecca.

2. Cunbl, AeHCTBYIOLME HA MUHepPaJIbHble YaCTULIbI B ITPOLiecce OTCaJKHU.

3. ®akTopkl, onpeeisitole ToKa3aTelr pa3ze/ieHus MUHepaabHbIX CMecel Npy
oTcajke.

4. Pacuer o0611jeit 1 y/je/TbHOM MTPOM3BOIUTE/ILHOCTH OTCA/JOYHOM MalllMHbI U pacxo/ia
BO/IB.

5. TexHonornyeckue mokas3aresu, NoaydaeMble TPy 00oralljeHU MUHepalbHOW CMecH
Ha OTCa/I0YHOU MallliHe.



JlabopaTopHasi paborta 2. M3yueHue rpotiecca (GoTaljiii MOHOMeTaJTHueCKOU Py bl

Lless pabotsr: ITprobpeTeHrie HABBLIKOB TIPOBeZieHUS (PJIOTALIMOHHBIX OITBITOB

MOHOMeTa//INYeCKUX Py, pa3/IMyYHOro CoCTaBa, 0CBOEHMEe METOJMKHU pacueTa pacxoja

(JI0TAaIMOHHBIX peareHTOB, 3aKperyieHne HaBbiKa 0000I1IeHNs TIOTyUYeHHbIX pe3y/IbTaToB.
O6opyoBaHue U MaTepuasbl. JlabopaTopHasi ¢uioTalMOHHAs MallliHa; CBUHLIOBas py/ia;

LJMHKOBAsi PyZia; peareHThl (OyTH/IOBBINA KCAaHTOT'eHAT Kajivsi, COCHOBOe Macyio, T-80); mureTku;

KarleJbHULa; Yallky /J1s1 TPOAYKTOB; aHA/IMTUYeCKHe BeChl C pa3HOBeCaMU; 3/1IeKTPOIIUTa;

COBKM; KJ/IeeHKa.

OO61me nousTusi. Potarusi — MeTo/ oOorailjeHus 10Jie3HbIX UCKOTlaeMbIX, OCHOBAHHbBIN Ha

pazmunn (HPU3UKO-XUMHUECKUX CBOWCTB ITOBEPXHOCTH MUHEPA/OB, 8 UMEHHO UX CTIOCOOHOCTH

CMauMBaTbCsl BOZOK.

dnoTaLus B HacTosIIIee BPeMsi sIBJISIeTCS] OCHOBHBIM M HanboJiee COBepIIIeHHBIM METO/IOM

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

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

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

[Mponecc ¢noTauyy BO3HUK BHavase B BU/ie Mac/asiHOM (pyioTaljui, OCHOBAaHHOM Ha

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

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

yJa/IsTACh B BUJle KOHLIEHTpaTa.

[Tpu neHouHoM oTanuu pyaa, usmenbuernHas Ao 0,2-0,1 MM, To/jaeTcsi paBHOMEPHBIM CJI0eM

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

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

3T TIPOLIeCChl ObIY BbITeCHEeHbI TeHHOMW ¢uioTaLel.

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

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

MOJHUMasiCb BMeCTe C HUM Ha NOBEPXHOCTb IYJIbIIbI.

1151 KaueCcTBeHHOTO BefleHHs1 (P/I0TAaLMOHHOT0 MPOLiecca NPUMEHSIFOT (I0TaljUOHHbIE peareHThl,

obecrieunBaroLie U30MpaTebHYIO (IOTALUIO PA3/TMUHBIX MUHEPAJIOB.

[TpumeHsiemMble B HacTosiilee BpeMsi (hI0TALIMOHHbIE peareHThbl OT/IMUAtTCs O0JIBIINM

pazHooOpasueM, OHU TIpe/|CTaB/IeHbl HEOPraHUUeCKIUMHY ¥ OPTaHMUeCKUMU COeJMTHeHUSIMU

Pa3MuUHOro COCTaBa — I1jeJiouaMu, KUC/II0TaMH, COJISIMU, IPOAYKTaMU He(pTeXUMUH U T.J.

B 3aBucHMOCTH OT Ha3HAUeHHsI BCe peareHThl JIeMATCs Ha TPU TPYIINIbL: coOMpaTey,

rieHooOpa30BaTesiv U Pery/isiTopbl.

Cobuparenu (KOJJIEKTOPBI) — peareHThl, N30upaTe/ibHO YBeTUUMBAroIHe THIPOh0oOHOCTh

MOBEPXHOCTH MUHepPabHOW YaCTHULIbI.

[Ternoobpa3oBaTeny (BCIIEHUBATE/N) — TOBEPXHOCTHO-aKTUBHBIE BEI[ECTBA, CTaOMTU3UPYIOLIe

BO3/YLLIHBIN My3bIpeK.

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

pa3MUHOM HarpaB/ieHHWW. Pa3nuaroT: akTUBaTOPBI, 1eNpeccopbl U Pery/siTopbl CPeJbl.

[Topsiok BeITosTHeHUs1 1abopaTopHOi paboTel: CTyAeHTHI pa30MBarOTCs HA ABE TTOATPYIITIHL.

1. Kaxoii moArpyrire npejaaraeTcs A/is UCcaejoBaHus Tipoba py/ibl (CBUHLIOBas py/ia,

LIMHKOBasi pyZa) KpynHocTbio —0,074 Mm 1 macco#i 180 r. [lanee moArpyrmisl paboTaroT

rapasizieJikHO, KayKzasi Co CBOei 1po0oii py/Ibl Ha MeXaHUUeCKHX JTabopaTOpHBIX (P/IOTAlIMOHHBIX

MallliHax.

2. PaccuuTath He06Xx01MOe KO/IM4ecTBO (hJI0TOpeareHTOB UCXO/s U3 YAeIbHBIX PACX0/0B

Juist (b7IoTaly CBUHLIOBOM py/ibl (OyTHI/IOBBIN KcaHToreHat Kavst 100 r/T, cocHOBoe mMacyio 75

r/T), A71s hoTalK LIMHKOBOM py/bl (OyTHIOBRINM KcaHToreHaT Kausi 100 r/T, T-80 60 1/1).

3. HaBecky py/ibl 3arpy3uTh B Kamepy, 3a/UTh BOJOW HU)Ke YPOBHS CJIMBHOT'O TIOPOra,

BKJIIOUMTh UMIIeJI/Iep U MlepeMellnBaTh Mysbily B TeueHue 1 muH. [Tozate B Kamepy

¢si0TarOHHBIE peareHThl, B CIeYIOIIel oc/e[0BaTeTbHOCTH — COOUpaTesib, BCIIEHWBATeb.
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Bpewms arurauuu ¢ KaxxsM peareHToM 0,5 MUH.
4. 3areM OTKPBITh BO3JYILIHbIN KpaH, BKIHOUYUTH [IEHOTOH U MPOBECTH (h/I0TaLUIo [0
TOSIBJIEHUsI «HeHarpy»KeHHOW» MeHbI.
5. [MpoaykThl 0OOralljeHusi BHICYIIUTD, B3BeCUTb, 0TOOpaTh cpefiHue Npo0OsI (3-5 T) st
NIPOBe/IeHNUs] XUMUUeCKOr0 aHa/lv3a Ha Co/iepyKaHHe 1|eHHOTO KOMITOHeHTa.
6. PaccuuTaTh TEXHOJOTMUECKHe TT0Ka3aTesy, pe3y/IbTaThl 3aHeCTH B Tabs. 2. [Iisi pacueTa
TI0Ka3aTesiel UCII0/Ib30BaTh Caeayommye GopMyJbl, prBe/ieHHbIe B T7abopaTopHOi pabore 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-cobuparess?
1. HasnaueHue peareHTa-rieHoOOpa3oBaTesi?

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

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

VcTouHMKaMu Z1Jis CaMOCTOSITE/IbHOTO U3yUeHusi TeOPeTUUeCKOro Kypca BbICTYTIAlOT: -
yueOHHKH TI0 TIpeZIMeTYy; - KOHCIIEKThI JIeKLIUH 110 TIpeIMeTY; - HayuHble CTaTbH B
TepUOIUUYeCKOU IOPUINUECKOH MeuaTh U peKOMEH/IOBaHHBIX COOPHUKAX; - HAyYHbIe
MOHOTpaduu.

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

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 yueOHbI#i rog 3 | Y cTHBII onpoc
OnucaHue npoueaypsbl.

B 3aBepiiieHUM KaXK/[OT0 ayZAUTOPHOTO 3aHATHS 00yUaroiuMcst
TIPeJIOCTABJISIeTCS BOTIPOC [/l KOJIJIEKTUBHOTO 00CY>KIeHUSI TI0 TIPOi/IeHHOW TeMe.
[TprMepsI BOTIPOCOB /17151 yCTHOT'O KOHTPOJISI:

Kypc 3:
Paspen 1. XapakTepucTuka py/ U MeCKOB:
1. IToHsTHE TPAaHy/IOMETPUYECKOr0 COCTaBa PYAbI.
2. Metoppl onpefiesieHUs1 TPaHy/IOMeTPUYECKOr0 COCTaBa Py/bl.
3. Ha3oBwuTe MpOAYKTHI, TOyYaeMble B TIpoLiecce 0OorarieHus..
4. Ha3oBuTe CBOMCTBa MUHEPAJIOB, OTIPE/IeISIOIIe MeTO | 00oraIieHHs.
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5. Ha3oBure nokasaresy, xapakrepu3youe 3QQeKTHBHOCTb 00T aIieHusl.

Pazgen 2. TloaroroBuTenbHbIE MPoLeCCh (ApobeHue, u3MebueHre, TPOXOUEHHE,
MIPOMBIBKA):
1. Yrto Ha3bIBaeTCs rpoxoueHueM pyz?
2. BBeiiTe MOHSITHE CaMOCTOSITE/ILHOTO U U30MpaTe/lbHOTO rPOXOUeHUs ?
3. Uto Ha3bIBaeTCs CTETeHbI0 pObIeHus ?
4. Kakue crioco0bl pa3pyliieHust pybl Bbl 3HaeTe?
5. Kakue BH/ibl U3Me/byaroLer cpesibl Bbl 3HaeTe?

Kypc 4

Pazgen 1. OcHOBHBIE 0OOTaTHUTE/TEHBIE TIPOLIECCHI:

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

2. Kakue mpoliecchl 1 armapaThl /i1 TPAaBUTAIJMOHHOTO 000Tall[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 [/isl M0laui MOPOIIKOBBIX peareHToB.

Paszgen 2. BecriomoraTesnibHbIe TIPOLeCChl:

1. Uto Ha3bIBaeTCcs 00e3BO>KUBAHUEM?

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

3. [IpuBesanTe K1acCUPUKALMIO IPOAYKTOB 10 CO/IeP>KaHUIO BJIar.
4. Kakvie BU/ibl B/lary Bbl 3HaeTe?

5. Kakue crioco0Onl y/janeHust Bjlarv U3 MPOAYKTOB BbI 3HaeTe?

Kpurepumu onjeHuBanus.

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

- yMeHHe U3/1arath CBOIO TOUKY 3peHHUs;

- KOPpeKTHOe MpuBe/ieHue IPUMepOB;

- FPAMOTHOE UCII0JIb30BaHVe TePMUHOJIOTHH.

6.1.2 yueOHbIi rog 4 | Y cTHBIN onpoc
Omnucanue npoueaypsl.

B 3aBepIeHnM KaK0ro ayJMTOPHOTO 3aHATHS 00yUYarouMcst
TIpeJIOCTaBJISIeTCS BOTIPOC [1/1s1 KOJIJIEKTUBHOTO 00CY>K/JeHUs TI0 TIPOiiIeHHOM TeMe.
[TprMepbI BONIPOCOB /1J1s1 YCTHOT'O KOHTPOJISL:

Kypc 3:
Pa3pgen 1. XapakreprcTUKa py/ U MECKOB:
1. ITonsTHE TPaHy/IOMETPUYECKOr0 COCTABA PYAbI.
2. MeTopp! onpefiesieHUs] IPaHy/IOMeTPAYeCKOIro COCTaBa pPy/bl.
3. Ha3oBuTe MpoAyKTHI, MOyYaemMble B TIpoLiecce 00orarieHus..
4. Ha3oBuTe CBOMCTBA MUHEPAsIOB, OTpe/iesisitole MeTo, oboralieHusl.
5. HasoBure nokasaresy, xapakrepu3syoupe 3QQpeKTHBHOCTb 00OTraIieHusl.
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Pazgen 2. TloarotoBuTenbHbIE MpoLeCch (ApobeHye, u3MebueHre, TPOXOUEHHE,
MIPOMBIBKA):
1. Yrto Ha3bIBaeTCs rpoxoueHueM pyz?
2. BBeiiTe MOHSITHE CaMOCTOSITE/ILHOTO U U30MpaTelbHOTO TPOXOUeHUs ?
3. Uto Ha3bIBaeTCs CTETIeHbI0 pObIeHus ?
4. Kakue crioco0bl pa3pyliieHust pybl 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 0OoTaIieHuHs..

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

3. UTo Ha3bIBaeTCsl MPOL|eCCOM NeHHOU (hyioTayu?

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

5. [IpuBeuTe mpUMep peareHTHBIX MUTaTe/eN [/isl M0/lau MOPOIIKOBBIX peareHToB.

Paszgen 2. BcriomoraTesnibHbIe 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 crioco0Orl y/janeHust Bjlarv U3 MPOAYKTOB BbI 3HaeTe?

Kpurepumu onjeHuBanus.

[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 O1jeHOYHbIEe 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
(MmeToABI)
NHaukaTop AOCTKeHUs
Kpurepumu orjeHuBaHus OLleHMBaHM A
KOMIeTeHI[UU o
NMPOMEeXYTOYHOH
aTTecTalyu
[IKC-1.1 OOyuaronuiicsi JeMOHCTPUPYET TIO/HbIe, | Y CTHOe

CUCTeMHbIe, YCTOWYMBBIE 3HaHUs O | cobecefoBaHue 110
mporieccax pyZONOArOTOBKM M MeTozax | BOIPOCAM K 3aueTy
oboraiieHusi TOJIe3HbIX  HUCKOTIaeMbIX.
BriafieeT HAaBBLIKOM pacyeTa OCHOBHBIX
TEXHOJIOTMYeCKUX TT0Ka3aTesiel mporjecca
oborarrienusi. MokeT BbIOMpaTh CXeMy
oboraiieHusi Ha  OCHOBE  aHa/IM3a
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| | MuHepasorIUeckoro cocTasa pyy |

6.2.2 TunoBble O1jeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 YueOHbIii rog 4, TunoBbie oleHOYHBbIE CPe/ICTBA /I/IA MPOBe/JeHHs 3aUeTa Mo
JHUCIHILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

3aueTsl MPOBO/ISATCS B MEPUOJ] IK3aMeHaLIMOHHOM CeCCUU, TIpelyCMOTPEeHHOW yueOHbIM TIJIaHOM.
He pgomyckaercsi mpoBesieHHe 3aueTa Ha MOCAeJHUX CeMUHAPCKUX, JTMOO JTeKLMOHHBIX 3aHATHSX.
3aueT J0/DKeH HAUMHATBCS B YKa3aHHOe B PACIMCaHUU BPeMs U IIPOBOUTLCS B OTBE/IEHHOM [I/1s1
3TOro ayAuTopud. IlpenosjaBaTesb MpUHUMAET 3aueT TOJIbKO MPU HaTUYUU BeZIOMOCTH U
Ha/ijieXkalyM o6pa3om odopmiieHHOMN 3aueTHON KHIXKKU. KpuTepuu OLieHKH OTBeTa CTy/ieHTa
Ha 3aueTe, a TakKe (JopMa ero rpoBe/ieHus JOBOJATCS Mpero/iaBaTesieM /10 CBeJleHUsl CTY/,eHTOB
[l0 Hayasa 3aveTa.

Pe3ynbTaT 3aueta OOBSIB/ISETCS CTY/I€HTY HETIOCPe/ICTBEHHO TIOC/Ie ero C/lauu, 3aTeM
BBICTABJISIETCSI B 5K3aMeHaLMOHHYI0 Be/JOMOCTb M 3aUeTHYI0 KHWXKKY CTyzleHTa. [lonoxKuTenbHble
OLIeHKH 3aHOCSITCS B 9K3aMeHallMOHHYIO BeIOMOCTb U 3aUeTHYH0 KHUXKKY,
Hey/I0BJIeTBOPUTE/IbHAs OLIeHKA MPOCTaB/IsIeTCs TOIBKO B 9K3aMeHaLlMOHHOW BeJoMOCTH. B
C/lyyae HesIBKU CTyZieHTa /IS Cjauy 3aueTa B BeJOMOCTH BMECTO OL|eHKH [e/1aeTCs 3alrCh «He
SIBUJICSI». B BeJoMOCTH J0/KHBI ObITH 3ario/iHeHbl Bce rpadbl. B ciiyuae vcnpaBieHust
5K3aMeHaTOpPOM OLIeHKH B 5K3aMeHallMOHHOUW BeJOMOCTH U 3aUeTHOM KHIWKKEe UM [le/1aeTcst
3aIM1cCh «UCIpaBAeHHOMY Ha (OLleHKa) BepUTb» M CTaBUTCS MO/IKCH.

IIpymep 3aaHus:

KoHTponbHbIe BONpPOCH! /111 NPOBe/leHHs 3aveTa:

1. OmnpefesieHue riporjecca oOoraileHus MoJie3HbIX NCKOTIaeMbIX.

2. XapakTepucTyka pyz,.

3. [laTh ompeziesieHe TIPOIYKTOB 000TallleH st 10JIe3HbIX UCKOTIaeMbIX.

4. OCHOBHBIE TIOKa3aTed 00oraIeHusi, Pa3MepHOCTb.

5. Cxembl oborartieHus py/I.

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

7. Ctagyu gpobsieHust U uaMenbuenusi. OnpeziesieHre o0IIiei ¥ YaCTHOM CTereHH Apo0eHus.
8. Knaccudwukanys v mpuHOUI paboThI IIeKOBBIX M KOHYCHBIX IPOOUIOK, 00/1aCTh IPUMEHEeHVSI.
9. Ha3HaueHwMe Tiporiecca U3Me/ibueHusi TIpy oboraijeHnH Tojie3HbIX ncKornaeMbix. KoHeuHast
KPYTHOCTb U3MeJIbUeHHOT0 MPOJYyKTa.

10. Knaccudwukarys ¥ IpuHIUI paboThl MeTbHUIL] (IIIaPOBLIX, CTeP>KHEBBIX, PYAHOTa/IeuHbIX U
caMou3uenbYeHusi, 00/1acTb IPUMEHeHHsI.

11. Knaccudukaiiys mpoLieccoB rpOX0ueHus.

12. Onpenenenvie 3¢eKTUBHOCTH rpoxoueHusi, akTopbl, BAUsONIMEe Ha 3PHeKTUBHOCTD
IPOXOYEHHUSI.

13. Knaccudwukanysi rpoXoToB, YCTPOMCTBO W MPUHIUT pab0Thl BUOPALIMOHHBIX TPOXOTOB.
14. CywiecTBytolye MeTO/bl OTpe/ie/ieHusi TPaHy/IOMeTPUUeCKOro COCTaBa PyAbl.

15. Knaccudukanys pocchinei 1o rnpovcxoxzaeHuto. Knaccudukaiiys poccelirnei 1o
MIPOMBIBUCTOCTH.

16. Y CTpOHCTBO M NPUHLIUTI IeHCTBUSI CKPyOOepoB, ckpyb6ep-OyTap.

17. YCTpONCTBO ¥ TIPUHLIUIT AeMCTBUSI KOPBITHBIX MOEK, IIITI030B, 6apabaHHBIX TPOXOTOB,
TUIpOBallTrep/ioB.
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18. KoHLleHTpaLMoHHbIe CTOJIbl. TeopeTuueckrue OCHOBBI M IPUHLUM JelCTBUS. TexHOnorus
oboraiijeHusi. PeryivpoBaHue rpoljecca.

19. TlpunHnm oboraieHus: B BOCXOAAIIMX MOTOKax. O011jasi XxapaKTepUCTHKA M K/lacCupuKkarys
OTCa/IOUHBIX MaluH. [TlapameTpsl paboThl 0TCAZ0YHBIX MAlLLIKH.

20. BuHTOBBIE CceriapaTopbl U IUTH03bl. KOHCTPYKIWS, MPUHLUI AeHCTBUsI, 00/1aCTh TPUMEHeHUs!.
dakTopbl, BAUSIOLME Ha pabOTy BUHTOBBIX CerapaTopoB U IILJTFO30B.

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

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

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

24. CBoiiCcTBa MUHEpPAJIOB, UCNIO/b3yeMble Npy (oTaluu. OnpesesneHre KpaeBoro yria
cMmauuBaHus. OCHOBHbIE YCIOBUS /7151 IPOBeZieHus GioTaLyu.

25. YCTpoiCTBO, MPUHLMI PabOThI ¥ 06/1aCTh NpUMeHeHUs (PJIOTOMAIIIMH MeXaHUUeCKOro TUMa.
26. Y CTpOICTBO, MPUHLMIT PabOTHI 1 00/1aCTh TIPUMeHeHHs )JI0TOMAINH
ITHeBMOMeXaHUUYeCKOro THUIIa.

27. Y CTPOUCTBO, MPUHLUIT PabOTHI ¥ 00/1aCTh IPUMeHeHHs ()JI0TOMAILIMH ITHEBMaTHUeCKOTO
TUIIA.

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

29. Cobuparenu, UX CBOWCTBA U Ha3HaueHHe MpH (HI0TaLUH.

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

31. PeareHThI-perynsTopsl, X KaaccruurKalus, CBOMCTBa U Ha3HaueHre MpH (JioTaluu.

32. CyujHoCTh MarHeTusma, Kaaccudukalysi MUHepasioB 110 MarHUTHBIM CBOMCTBaM.

33. PU3UKO-TeXHUYeCKHe XapaKTePUCTUKU MarHUTHOT'O T10JISL.

34. YcnoBus pa3ziesieHrdsi MUHePaJioB B MarHUTHOM 110Jie, KO3 ULIMEHT
PaBHOIPOTATMBAEMOCTH.

35. MarHuTHbIe CBOMCTBA CUJIbHOMarHUTHBIX MUHEPAsioB, UX B/IMsSHUE Ha MpoLiecc oboralijeHusl.
36. YCTpOMCTBO M MPUHIMUII /leficTBUSI OapabaHHBIX CernapaTopoB Jjisi CyXOT0 ¥ MOKPOTO
oborarreHus.

37. YCTpPOWCTBO U NPUHLMI [|eMCTBUS BAaJIKOBBIX CerapaTopoB JJIs1 CyXOr0 U MOKpOTO
oborarreHus.

38. CBolicTBa BO/IbI U BIMSIHYE MX HA TTPOIiecC 00€3BOXKUBaHUS.

39. IpenupoBanue. TeopeTnueckre ocHOBBL. OOe3BO)KHBaHUe B OyHKepax, B 37ieBaTopax,
pabota ux, pacuer.

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

41. Crymenue. OcHosbl nponjecca. Koaryssiuus cycrensnid. OoKyisaLys CyClieH3Un.

42. YcrpoiictBa ¥ paboTa CrycTuTesisi C LieHTPabHBIM ITPUBOZIOM.

43. Cry1eHue MmyJiblibl B TOHKOM ciloe. IInacTiHUaThie CryCcTUTeNH.

44. YcrpoiictBo u pabora ocaauTenbHOU HeHTpudyru — HI'OILI

45. ®unprpoBaHue. TeopeTrueckre OCHOBBL. PUIBTPOTKAHU. THribl, TpeboBaHus,
npeJbsiB/sieMble K HUM. PereHepaniysi pUibTPOTKaHeH!.

46. YcrpoiictBo 1 pabota 6apabaHHOT0 BaKyyM-(hunbTpa C Hapy»KHOU (QUIBTPYOLei
TIOBEPXHOCTHIO.

47. YcrpoiictBo u paborta 6apabaHHOro ¢unbTpa C BHyTpeHHeH (GUIbTPYIOIeii TOBePXHOCTHIO.
48. Cyuka. OcHoBbI Tipoliecca. CBOMCTBA CYLIWJIBHOTO areHTa. Buzibl Cymiku.

49. bapabaHHble CyLIH/IKU. Y CTPOICTBO, pab0oTa, OCHOBHBIE TTapaMeTphl.

50. Turbl cylunioK. Y CTpoicTBO U paboTta TpyO6-CyIIHIOK.

51. BogocHabkeHne oboraTutensHBIX (habpuK.

52. 3aMKHYTbI! BOI0000pOT Ha 060raTuTe/IbHbLIX (habpUKax.

53. IIpuHIMN opraHusaLiyi XBOCTOXpaHuuila Ha Od.
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54. HacocHoe X03SUCTBO.

55. HPI/IHL[I/IH OUHCTKHU 060pOTHbIX BOJ OJid UCIIOJIb30BdHWA X B CUCTEME 3dMKHYTOI'O

BO/I0000pOTA. _

6.2.2.1.2 Kpurepuu orjeHuBaHUsA

3auTreHo

He 3auTeHo

IemMoHCTpUpYeT ChOPMHUPOBaHHbBIE U
CHCTeMaTHUeCKUe 3HaHUSI O COBPEMEHHOM
oboraTtutesIbHOM 0060py/I0BaHUH, CBOOOZHO
CIIpaBJIsIeTCs C 3a/jauaMu, BOIIPOCaMH
JOPYTUMHM BHJaMU TTPUMeHeHHs 3HaHUH,
TIPaBUJIbHO 0OOCHOBBIBAET TIPUHSATOE
pellieHye, BajieeT pa3HOCTOPOHHUMU
HaBBIKaMU U TIPUEMAMH BBITIOTHEHUS
MPaKTUYeCKHX 3ajiay

He nemMoHCTpUpYeT chopMHUPOBaHHbBIE U
CHCTeMaTUuUeCKHe 3HaHUSI O COBPEMEHHOM
oboraTtutesbHOM 0060py/I0BaHUH, He
CIIPABJISIETCS C 3a/la4aMu, BOTIPOCAMU M
OPYTUMU BUJAMU TTPUMeHeHUs 3HaHUH, He
MOYKeT 000CHOBATh MIPUHSATOE PeIlieHNe, He
BJIafieeT Pa3HOCTOPOHHUMMU HaBbIKaMU U
TIpYeMaMU BBITTOJTHEHHS TIPAKTUYECKUX 3a7iau

7 OcHoBHas yyeOHas MTepaTrypa

1. ApmoxuH. OCHOBBI 0OOTaIT|eHHs TT0JIe3HBIX KCKOTTaeMbIX TeXHOIOTvK 000Tall[eHHUs TI0/Ie3HBIX

uckomnaemsix, 2006. - 309.

2. [lTunaes B. I1. OcHOBBI 06oraitjeHust TI0Ie3HBIX UCKOTIaeMbIX : yuebHoe rocobue A/ist By30B
IO CIeLMabHOCTH "DKOHOMMKA U OpraHu3anys ropHou rpomsiiieHHocty" / B. I1. Hlunaes,

1986. - 295.

3. ABAOXI/IH. OcHOBBI OGOF&LL[EHI/IH T10J/I€3HBIX UCKOTIaeMbIX [ eXHO/I0TUr O6OFEII.L[EHI/IH I10J1e3HBIX

uckormaemsnix, 2015. - 309.

4. Bnacosa B. B. OcHoBbI 06oratrieHus 1oJie3HbIX MCKOTIaeMbIX : yueOHoe rocobue / B. B.

Bnacosa, 2020. - 125.

8 JonostHUTE/TbHAs yue0Hasi IUTepaTypa U CipaBoOYHast

1. Argpees E. E. [Ipo6nenne, u3menbueHre 1 TIOATOTOBKA CHIPBS K 0O0TaIeHu:o : yued. s
BY30B TI0 CrielfdaibHOCTH "OboraiijeHure Moe3HbIX UCKOMaeMbIX' HarpaBaeHUs MoAroT. "T'opH.
nmeno" / E. E. Anzpees, O. H. TuxoHoB; Hayu. pex. B. B. 3axsarkun, 2007. - 439.

2. KoHCrekT sieKiuii 1o gucturiivte "O6e3Bo)KUBaHWe, KOHTUITMOHUPOBAHKE M OUHCTKA
CTOYHBIX BOJ" [DneKTpOHHBIN pecypc] : s crierianbHOCTH "OOoraiieHue moJie3HbIX
rckornaeMbix'" - 130405 / pkyT. roc. TexH. yH-T, 2007. - 45.

3. ABgoxuH. OCHOBBI 0OorailleHus TIoJie3HbIX HcKomaeMbixOboraturenbHble mporiecchl, 2006. -

416.

4. ABoxuH. OCHOBBI 0OOTraIlleHUs TT0J/Ie3HBIX NCKOIAaeMbIX T eXHO/IOrHH 000raIrieH s ITo/Ie3HbIX

uckomnaemsix, 2008. - 309.

5. ®umvan M. A. OcHOBBI oOoratreHus 1oJIe3HbIX UCKomaeMbIx / M. A. duiivas, 1956. - 279.

9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/




10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2003 VLK (noctaBku 2007 u 2008)

2. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - nocraBka 2010
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIUIITHHBI

1. Becnl nabopaTtopHbie BK-3000

2. 314160 ®noraymonHas MamuHa 135-DJI

3. TexHosornyeckoe o60pyioBaHNe
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