MHUHHUCTEPCTBO HAVKH U BBICIIETO OBPA3OBAHWA
POCCUMCKON OEJIEPALIAA

deepanbaOE rocyaapeTaeHHOe OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BRICIUErO 00pa3oBaHus
«MarauToropekuii rocy1apeTBCHHLI TEXHM KHEE Vi

2257 mrnt \% f.\
/:i:. “‘ :ll 'I:?'].‘l‘w.‘ [ : | 25 : YTBEPWO
B\ —¢ Z3 Jlupexrop MI uT
Coton C.E. Taspumes
) 25.02.2020 r.

PABOYAS ITPOIPAMMA JJHCIHHILTHHBI (MOJ1Y.J151)

OBOIALJEHHE ITOJIE3HBIX HCKOITAEMBbIX

Hanpagpnenne noarotrossy (CneusanbsHocTs)
21.05.04 T'OPHOE JIEJIO

Hanpasnennocts (npodiib/Criennaau3amms) mporpanMMbl
21.05.04 cneunammsamus N 3 "OtkpuiTeie ropiisie pabors"

Vporetnb BuiCinero 00pajosanis - CneuuatuTer

Dopma 00yueHMN
O4HaA

Hucturyr/ pakyabrer  MHCTHTYT roprOTO A€1a ¥ TpaHcnopra

Kajeapa [eosornm, Mapkieiizepckoro je1a 4 00orameHns nojle3HbIX
HCKOMaeMbIX
Kype 3
Cemectp 5
Maruuntoropek

2020 ron



PaGouas nporpamma coctasnena #a ociope ®I'OC BO no cnemmansnocts 21.05.04
I'OPHOE JIEJIO (npuxas MunoGpuaykn Poccun ot 17.10.2016 r. Ne 1298)

PaGouaa nporpamma paccMOTpeHa H ojaobpena Ha 3acenanmn xadeape: eonormm,

MapKiueiaepeKoro aena u 06oraeHna Noae3HBIX HCKONAeMBbIX
23.01.2020, npotokon Ne 5 Lﬁ—f
3as. xadeapoii W.A. Tpuuin

-

PaGouas nporpamma oaobpena MeToanyeckoit komuccnei UL nT
25.02.2020 r. npotokon Ne 7 - 'Z

[pexcenarens “J/ 7 C.E.Taspumes

Cornacosano:
3as, kadeapoii PaspaboTki MECTOPOXKACHUH MOIE3HBIX HCKONAEMBIX
\,{:<_,—,

/_ C.E.laspumes

~

PaGouas mporpamya cocTasiesa: : 4
nouent kadeapst TMJInOIH, xann, Texs. Hayk Zé 'g/: E.IO. Jlerons
Penensenr:

BEAYIUHI COCNHANNCT rOPHO-OBOraTHTEILHOIO H NICHMS_GIII0-KOKCO-A0MEHHO
rpymnest HTLLITAO « MMK» , kanu. Texu. nayx %ﬂ.& [piranos



1 Ilesiu ocBOEHMSI AMCUMTILTUHBI (MOIYJIs)

enssmMu ocBoeHUst TUCHMILIMHBI «OOOrameHue MOJE3HBIX HCKOMAEMBIX) SBISIOTCS
pa3sBUTHE y CTYICHTOB JINYHOCTHBIX KadyecTB, a Takxke (opMHpoOBaHUE MPO(ECCHOHAIBHBIX
KoMIieTeHImi B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JeJ10.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMmMbl

HucuuruinHa OGoraiieHue Noae3HbIX UCKOMAaeMbIX BXOJUT B 0a30BYyI0 4acTh y4eOHOIrO
ru1aHa 00pa3oBaTEeNIbHON MPOTPAMMBI.

Jns  u3ydeHus  QUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OopMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus

dusuka

Wudopmaruka

I'eonorus

3HaHus (YMEHHUs, BIaJ€HUs), OJIYYEeHHbIE NIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS T CIUTUTIH/TIPAKTHK:

Pa3paboTka pya Ha OOIBIIMX TITyOHMHAX

Pazpa0oTka 11acTOBBIX U POCCHITHBIX MECTOPOKICHUN

BckpeITHE pyJHBIX MECTOPOXKICHAN

ObocHOBaHME MPOEKTHBIX pEILICHUH

OCHOBBI yIIpaBJI€HHS U OLIEHKU KauyecTBa py/Ibl

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHMS TUCHMILIMHBI (MOyJs) «OboraiieHrne nojae3HbIX HCKOIaeMbIX)»
oOyyJaronuics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSMMU:

CtpyKTypHBIT [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

OIIK-9 BiageHreM METOIaMU aHAJIN3a, 3HAHUEM 3aKOHOMEPHOCTEN MOBEACHUS U yIIPaBJICHHUS
CBOMCTBaMM FOPHBIX OPOJ M COCTOSIHUEM MacCcHBa B MPOIeccax A00bIYM U TepepadoTKU
TBEPABIX MTOJIE3HBIX UCKOINAEMBIX, a TAKXKE IIPU CTPOUTEIIBLCTBE U DKCILTyaTalu MOA3EMHBIX
COOPYKEHHM

3HaThb METO/bI aHAIN3a, 3AKOHOMEPHOCH TIOBEACHUS U YIIPABIECHUS CBOWCTBAMH
TOPHBIX MIOPOJ ¥ COCTOSTHUEM MAacCHBa B MPOLECCcax JOOBIYH U NepepaboTKu
TBEP/IbIX MOJE3HBIX UCKOIMAEMBIX.

YMeTh BBI6HpaTB MCTOJBI aHalIn3a, 3aKOHOMCPHOCH ITOBCACHUA U YIIPABJICHUA
CBOMCTBaMH TOPHBIX TOPOJA U COCTOAHUEM MAaCCHBA B IIpOLECCax I[O6BI‘-II/I )51
Hepepa60TKH TBEPABIX IMOJIC3HBIX HCKOITACMbIX.

Bunaners CIOCOOHOCTBIO BBIOMPATh METOIbl aHAJIM3a, 3aKOHOMEPHOCH MTOBEJICHUS U
YIpaBJIEHUS CBOMCTBAMH F'OPHBIX IOPOJI U COCTOSTHUEM MAacCUBa B
nporiec-cax JA00bIuM U epepaboTKH TBEP/BIX MOJIE3HBIX HCKOMAeMbIX.

[TIK-4 roTOBHOCTBIO OCYHIECTBIISTH TEXHUUYECKOE PYKOBOJACTBO TOPHBIMU U B3PBIBHBIMU
paboTamu Mpu IKCIUTyaTallMIOHHOM pa3Besike, J00bIYe TBEPABIX MOJIE3HBIX HCKOTIAEMBbIX,
CTPOUTENILCTBE U DKCILTyaTallMH MTOI3EMHBIX 00BEKTOB, HEMOCPEACTBEHHO YIIPABIISAThH
IpoleccaMy Ha MPOU3BOJCTBEHHBIX 00BbEKTaX, B TOM YHCIIE B YCIOBUAX YPE3BBIYAMHBIX
CUTyalHi

3HaTh OCHOBHBIE MTOHATHS METO/IOB, CIIOCOOOB U CPECTB MOTYYCHHUS CHIPhS U
KOH-I[EHTPATOB MPH NMepepabOTKH MOJIE3HBIX HCKOMAaeMbIX




YmeTh BBIOMPATH TEXHOJIOTHIO MTPOU3BOICTBA PAaOOT 10 0OOTAIICHUIO MOJIE3HBIX
HCKOIIAeMBIX, IPUMEHSATH CIIOCOOBI M CPEICTBA JJIS TTOTyICHUS
KOH/IUITUOHHBIX KOHIICHTPATOB

Brnaners CIIOCOOHOCTBIO BEIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHUECKHE

na-pameTpsl 3 PEKTUBHOTO U HKOTOTHYECKU 0€30I1aCHOTO MPOM3BOICTBA
paboT 1o nepepaboTKe U 0O0OTAIEHHIO MHHEPATBHOTO ChIPhS HA OCHOBE
3HAaHUH IIPUHIUIIOB q)HOTaL[I/IOHHOI‘O MMPOCKTUPOBAHUA TCXHOJIOTMYCCKUX
cxeM 000raTUTEILHOTO MPOU3BOACTBA U BHIOOPA OCHOBHOTO U
BCIIOMOTATEILHOTO 000TaTUTEIHHOTO 000PYIOBAHHS

[TK-5 roToBHOCTBIO IEMOHCTPUPOBATH HABBIKU Pa3paOO0TKH IIAHOB MEPONPUATHUN IO CHHIKEHUIO
TEXHOIC€HHOM Harpy3Ku MpOM3BOJACTBA HAa OKPYKAIOIILYIO CPEy IIPH 3KCILTyaTalluOHHON
pa3BeJke, 100bI4e U nepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, a TAK)KE IIPU CTPOUTEIILCTBE
¥ SKCILTyaTalluu MOA3EMHBIX 00BEKTOB

3HaTh

HAay4YHbIE METOJbI U MEPOIIPUATHS 110 CHUKEHHUIO TEXHOINECHHOM Harpy3Ku
Ha OKPYKAIOIIYIO Cpey MPH IKCILTyaTalliOHHON pa3Belke, 1o0bIue U
nepepaboTKe TBEP/BIX MOJIC3HBIX HCKOMTAEMBIX

YmMmers

MIPUMEHSITh Hay4HbIE METO/IbI K MEPOIIPUSATHS 110 CHIKEHUIO TEXHOT€HHOMN
Harpy3Kky Ha OKpY>KaloIllylo Cpey IPH SKCILTyaTalluOHHOW pa3BelKe,
NOOBI-4e U MepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Bnaners

HaBbIKAMHU TPUMEHEHUSI HAYYHBIX METOJ0B U MEPONPUATHI MO CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha OKPYKAIOLLYIO CpeAy MPHU IKCILTyaTallMOHHON
pa3Beke, J00bIYe U MepepadO0TKe TBEPABIX MOJIC3HBIX HCKOTTAEMBIX

ITK-12 roTOBHOCTBIO ONIEPATUBHO YCTPAHATh HAPYLICHUsI IPOU3BOICTBEHHBIX IIPOLIECCOB, BECTH
NEPBUYHBIN YUET BHIMOIHIEMBIX padOT, aHAIM3UPOBATH ONIEPATUBHBIE U TEKYIIHNE TOKA3aTeIH
IPOM3BOJICTBA, 00OCHOBBIBATH NMPEITI0KEHUS IO COBEPILICHCTBOBAHUIO OpPraHU3aluu

IIPOU3BOJICTBA

3HaTh OCHOBHBIE TEHCHIIMY Pa3BUTHUS IPOU3BOJCTBEHHBIX IIPOLIECCOB,
MOKa3aTel IPOU3BOCTBA

YmeTh MPUMEHSTh U3yUEHHbIE TEHICHIIUU Pa3BUTHSI POU3BOICTBEHHBIX
IIPOIIEC-COB, MIOKA3aTeIN IPOU3BO/ICTBA B MPO(HECCHOHAIBHON
JeSITEIbHOCTH

Brnanets TEHJEHLIMSIMH Pa3BUTHS IPOU3BOJCTBEHHBIX MIPOLIECCOB, TOKA3ATEIN

MIPOM3BOJICTBA B PO ECCHOHATBHON AESITEIbHOCTH

ITK-19 roToBHOCTBIO K pa3paboTKe MPOEKTHBIX HHHOBALMOHHBIX PEIIEHUH 110
JKCIITyaTallMOHHOM pa3Besike, 1o0bIue, nepepaboTke TBEPAbIX MOJE3HBIX HCKOMAeMBbIX,
CTPOUTENBCTBY U SKCILTyaTallMH MOJ3EMHBIX OOBEKTOB

3HaTh OCHOBHBIE TCH/ICHIIUU PA3BUTHUSI HHHOBAIIMOHHBIX PEIICHUH 110 IepepadoTKe
TBEPABIX MOJIE3HBIX UCKOMAEMBIX

Ymerp MPUMEHATH U3YYEHHBIE TEHACHLIMU Pa3BUTUSI NHHOBALMOHHBIX PEILIECHUH 10
nepepaboTKe TBEP/bIX MOJIE3HBIX HCKOTAeMBIX

Bnaners TEHJICHIMSIMH Pa3BUTHUS WHHOBAIIMOHHBIX PELICHHH MO epepadoTke

TBEP-AbIX IMOJE3HBIX HCKOIIACMbIX




4. CTpyKTypa, 00b€éM N coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyA0EMKOCTh THUCHIMILIMHBI cocTaBiisieT 3 3a4eTHhIX enunHuil 108 akan. dacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas padora — 58,1 akaj. 4acos:

— ayuTopHas — 54 akaJl. 4acos;

— BHeaynuTopHas — 4,1 akasn. yacoB

— caMocCTosTeNNbHAs paboTa — 14,2 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas = =
o | KOHTAKTHAL pabota E 5 ®opma TeKy1ero
=
5 B aKajl. yacax ) Bun KOHTPOJISL
Pasnen/ Tema 3 (B axan ) E B y P Kon
g & ©| caMOCTOATENBHON | yCIIeBaeMOCTH U
JACITATUTAHBL 5 [ ., | komnereHnMH
@) g £ paboTsl MIPOMEKYTOYHOM
nmab. | mpakr. | 3
Tlex. 29 aTTecTaluu
3aH. 3aH. | O &
1. 1. Beenenue
W3ydenue
11 1.1. Copeprxanue ey
OCHOBHO¥ U
JUCIUIIMHBL, €€  3aJauM. . [1K-4, TIK-5,
JIOTIOJTHUTEJILHON
3Ha4yeHue u poib 1 HTEDATVODL 110 Kontponbhas [K-12,
oborarmie-Hus npu patyb pabora Nel TIK-19,
JUCLUTUINHE,
UCIIOJIb30BAHUU  PA3IMYHbIX OIIK-9
KOHCIIEKTa
IOJIE3HBIX UCKOTIaeMbIX .
JICKITHH.
U3yuenue
OCHOBHOM 1
. ITK-4, T1K-5,
1.2 1.2. Knaccubukarms JIOMIOMHUTEILHON
MPOIIECCOB ISl OOOTaIICHHS 1 JIUTEPATYpPHI MO Konrposbraz TK-12,
HEJICSHLIX HCKOMae-MbIX ZIHC II)_II/II}I,JII)I/IHB padora Nel TIK-19,
’ OI1K-9
KOHCIIEKTa
JIEKITUH.
U3yuenue
1.3 1.3. Omepaiuu, HKIBI, OCHOBHOM 1
CTaJuH. Orenka . T1K-4, TIK-5,
JOTIOJTHUTENHHOM
9 PEKTHBHOCTH  MPOIECCOB Kontponbhas TK-12,
5 1 JIUTEPaTypHI 1O
oborameHus u CITTHTe pabota Nel TIK-19,
KOMILIEKCHOCTH ? OIIK-9
KOHCIIEKTa
UCTIOJIb30BaHHUS CBHIPbhSI .
JICKITHH.
W3yuenue
1.4 14. TIlpooyktel # OCHZ)/BHOIZ .
noKa3aTeln oborarieHus. . I1K-4, TIK-5,
. JOTIOJTHUTEJILHON
MarepuanbHelii  OasaHc 1O KontponbHas MK-12,
1 JIUTEPATypHI MO
TBEPAOMY, METATy, BOJE B pabota Nel TK-19,
JTUCLIUIUINHE,
TEXHOJIOTUYECKUX cxeMax OI1K-9
KOHCIIEKTa
oOorameHus pya o
JICKITHH.
N3ydenue
15 1.5. IMonsrue 0 OCHOBHOM 1
KOJIMYECTBECHHBIX . I1K-4, I1K-5,
JIOTIOJTHUTENILHON
XapaKTepUCTUKAX KoutponbHas TK-12,
1 JIUTEPATYPBI 1O
BCI[ECTBEHHOI'O cocTaBa pabota Nel TIK-19,
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbS | OI1K-9
KOHCIIEKTa
MIPOAYKTOB 00OTaIeHUS N
JIEKIHH.
HWroro no pazneny 5

2. 2. 'paHynoMeTpUYECKHil cOCTaB




Wzyuenue

lz"llaH JIOMETPHYCCKUI coczT'aiLBl oggigz};ggbioﬁ TIK-4, TTK-5,
i I/Ip MPOAYKTOB ZIJH/ITe aTypsl 10 Kontponbhas TK-12,
pyA POy patyp pabota Ne 2 TIK-19,
oOOramieHusi, METOJIbI €ro JIC-IIMITINHE, OIK-9
orpeJeNicHUs KOHCIIEKTA
JICKITUH.
Wzyuenue
. OCHOBHOM U
2.2 2.2. CuUTOBBIA aHaAIN3. OTIONHHTEIBHOM I1K-4, T1IK-5,
[IIxana KJ1accu(pUKaIuH, A KonTponbHas TIK-12,
JIUTEPATypPHI MO
MOJTYJIb TITKAJIBI -, pabota Ne 2 TK-19,
Kj1ac-cuuKanuu A ’ OIIK-9
KOHCIIEKTa
JIEKIIHH.
Nzydenne
2. 2.3. a00TKa HOBHOH U
633 J'ILTaTO:]i ©opaco or(;(cmgmgnbﬁoﬁ TIK-4, TK-5,
5 az TTOMETPHYECKOTO Hnme aTypEHI 110 Kontposhas TIK-12,
patty p paryp pabora Ne 2 TIK-19,
aHanM3a W [O-CTPOCHHE JIAC-ITUTIINHE, OI1K-9
XapaKTePUCTUK KPYIMHOCTH KOHCIIEKTa
JICKITHMN.
Wroro no pasneny
3. 3. TToaroroBuTeENbHBLIE
TIPOIECCHI
Nzyuenue
OCHOBHOM 1
OIOJIHUTEIbHOM 3armura TIK-4, TIK-5,
3.1 3.1. T'poxoucnue. 321 HJII/ITe aTypsl 10 11200 fro HOU IK-12,
Hasnauenwue nporiecca I/ICpI/IH};IpI/IHe §6OTEI TIK-19,
Aucn s p OITK-9
KOHCIIEKTA
JIEKITUH.
U3yuenue
OCHOBHOM H § TK-4, TIK-5,
3.2 3.2. DddexruBHOCTH JIOTIOJTHUTENTLHOM K-12
IPOXOYCHUS, KIIACCU(DUKAIHS JIUTEPATYPHI 110 HK-19’
M KOHCT N TPOXOTOB HMCLMILIAHE !
KOHCIIEKTA
JIEKITUH.
Nzyuenue
OCHOBHOM 1
. I1K-4, TIK-5,
3.3 3.3. JpoGnenue. JIOTIOJTHUTEILHOM 3amura MK-12
Hasnauenue IpoOeHus, 321 JIUTEPATYPHI IO nabopaTopHO HK-19’
CTeneHb IpoOICHUS JIUCITUTIIINHE, padoThI OHK-9,
KOHCIIEKTA
JICKIIMH.
Nzyuenue
CHOBHOM 1
3.4 3.4. Knaccudukamuss wu 0 . I1K-4, TIK-5,
JIOTIOJTHUTEILHOM
KOHCTPYKIMX JPOOHIOK IS Kontponbnas [K-12,
JIUTEPATypPHI 110
KpYITHOTO, CpeqHero u pabota Ne 3 TK-19,
JIACIIATIIINHE,
MEJIKOTO TpOOJICHUS OI1K-9
KOHCIIEKTA
JIEKIIUH.
N3ydenue
. 5 K i
13:05”[0 (3;1?15 pyr:;((’)%::’(; I/Il\lig oggggfl:g;b?{oﬁ TTK-4, TIK-5,
06?/m, CBIpbE rllle e H.]'[I/ITC aTypsl 1O Konrponsnas TK-12,
AP P pel patyp pabora Ne 3 TIK-19,
o0oraiicHHEM. CxeMmsbl JUCIIUILINHE, OIK-9
JpoOIeHuUs KOHCIICKTa

JICKITUM.




Wzyuenue
OCHOBHOH 1

. I1K-4, TIK-5,
3.6 3.6. Hsmenbuenue. JIOIOJTHUTEILHOM 3amura MK-12
3aKOHOMEPHOCTH  TIpoliecca 1 3 JIUTEPATYpPHI MO nabopaTopHO HK-19,
U3MeEJIbYEHUS JUCIUILINHE, paboTh OHK-9,
KOHCIIEKTa
JICKIIAH.
Wzyuenue
OCHOBHOU 1
N I1K-4, TIK-5,
3.7 3.7. Kiaccudpuxkarmus JIOTIOJTHUTENLHOM
a3MOJILHOTO 000pYyHOBaHUS 1 JIUTEPATYPHI 110 KowrposbHas MR-12,
gXCMLI H3MEIbYECHHS . HCITUIUTAHE paGora Ne 3 TIK-13,
Ament : OIIK-9
KOHCIIEKTA
JICKITHH.
3.8 3.8, TwunmpaBnuueckas Uzyuenue
KIACCU(PHUKAIUA U €€ pOJIb B OCHOBHOM K

(uxar p . IK-4, TIK-5,
TEXHOJIOTHYECKUX cxemax JIOTIOTHUTEIHHOM
(habpux 3aKOHOMEPHOCTH 1 JIUTEPATYpPHI 110 Kontponbras IK-12,

’ pabota Ne 3 TIK-19,
CBOOOZHOIO M CTECHEHHOTO JTUCITUILINHE, OI1K-9
nagenus dactull. OCHOBHEIE KOHCIIEKTa
TIPUHIKIIBI KJIACCU(DUKAITTH JIEKITUI.

Nzyuenue
OCHOBHOM U
39 3.9. Koncrpykimn N I1K-4, TIK-5,
JIOTIOJTHUTEILHOM
MEXaHUYECKUX 1 HTEDATYOLL 110 KoutponbHas TIK-12,
K1accu(UKaTopoB,  00JIaCTh paryp pabora Ne 3 IK-19,
JUCIIUILINHE,
WX MIPU-MCHCHHUS OIIK-9
KOHCIIEKTa
JICKIIUH.
Nzyuenue
OCHOBHOM U
3.10 3.10. KoHcTpykiuu wu JIOTIOJTHUTENTLHOM TK-4, TIK=5,
MIPUHIIMIT eHCTBUA 1 JIMTEPATYPHI IO Koutpouas TK-12,
PHHI a paryp paborta Ne 3 TIK-19,
THIIPOIMKIOHOB JTUCIUILINHE, OIIK-9
KOHCIIEKTA
JIEKITUH.
HWroro no pazngeny 10 | 9/4U
4. 4. OcHOBHBIE TPOLIECCHI
Nzyuenue
41 4.1. TI'paBUTanrOHHOE OCHOBHOI 1
oborarnieHue MTOJIE3HBIX . [1K-4, TIK-5,
JIOTIOJTHUTEILHOU 3amura
HCKOoMaeMbIX. TeopeTmueckue . TIK-12,
1 321 JIUTEPATypPHI MO nabopaTopHO
ocHOBEI. CKOpOCTh TaJieHus, HCLIMILTHHE AGOThL TIK-19,
K03 GUIUEHT A ’ p OIIK-9
KOHCIIEKTa
PaBHOMAaeMOCTH N
JIEKITHHA.
4.2 4.2. [Ipoueccer
TPaBUTALMOHHOTO Nzyuenue
oOoraIieHus: MPOMBIBKA. OCHOBHOM 1
oTca, II<1211 KOHHeHTI; Hst HZ; JIOTIOJIHUTEIBHOMI TIK-4, TTK-5,
CTOH/:X ’ o6oramel:)mflle Ha 1 JINTEPATYPHI TI0 Kontposbhas TK-12,

’ patyp pabGora Ne 4 MK-19,
[UTI03aX i Keno0ax, JUCIUILINHE, OIIK-9
BHUHTO-BBIX cemaparopax, KOHCIIEKTA
oboramieHHe B  TSDKEJBIX JIEKIUIA.

CYCHECH3HSIX
W3zyuenue
43 4.3. CymHocTh yHent
OCHOBHOM 1
MPOLECCOB, KOHCTPYKTHUBHBIE . I1K-4, I1K-5,
JIOTIOJIHUTEIBHOMI
u TEXHOJIOTMYECKUE 1 HTEDATYORL 110 KouTtponbHas TIK-12,
rapaMeTppl  anmnapatoB u paryp pabota Ne 4 IK-19,
JUCIIUILINHE,
MallluH, MPaKTHUKa ux OI1K-9
KOHCIIEKTa
MIPUMEHEHUS

JICKITUM.




4.4 4.4, MaruutHoe

Wzyuenue
OCHOBHOH 1

oboramenue. Teoperuueckue . I1K-4, I1K-5,
JIOTIOJTHUTEIBHOM 3amura
OCHOBBL. MarsaurHbie HTEDATVORL 110 HaBopaToDHoi TIK-12,
CBOMCTBA MHUHEpAJOB, I/ICpI/IH}JI'IpI/IHe EGOTEI TIK-19,
MarHuTHEIE OIS jcn ’ p OIIK-9
KOHCIIEKTA
CernapaTropoB .
JICKITHA.
N3zyuenue
4.5 4.5. ObopynoBaHue st OCHZ:HOﬁH
MAarHuTHOIO oboraieHus: . I1K-4, T1IK-5,
JIOTOJHUTEIHHOM
cemaparop s CWIBHO H KonTponbHas TK-12,
) JIUTEPATYpPHI 110
CTa0OMarHUTHBIX PYI; CyXHUe pabota Ne 4 TK-19,
JIUCIIATIIINHE,
u MOKpBIE MarHuTHBIE OIIK-9
KOHCIIEKTa
cernapa-Topbl N
JIEKITHH.
Nzydenne
46 4.6. Diekrpudeckoe OCHOBHOM K
oborareHne CDHEquCKHe JIOTTOJTHUTEILHOM TIK-4, TK-5,
OCHOBBI . npoiiecca JINTEPATYPHI 11O Kontpoehas TIK-12,
P ’ patyp pabGora Ne 4 TIK-19,
MOJA-TOTOBKA MaTepHaia K JUCIIATIIINHE, OI1K-9
JJIEKTPUYECKO cenapauu KOHCIIEKTa
JICKITHMN.
Nzyuenue
OCHOBHOM 1
47 47. Knaccudukarmus . I1K-4, TIK-5,
JIOTIOJTHUTEILHOM
ANEKTPUYECKHUX CerapaTopoB, KoutponbHas TIK-12,
JIUTEPATyPHI IO
UX  KOHCTPYKTHBHBIE | pabota Ne 4 IK-19,
JUCILHUTIINHE,
TEXHOJIOTHYECKUE TTapaMeTPhI OIIK-9
KOHCIIEKTA
JICKIIUH.
Nzyuenue
OCHOBHOM U
4.8 4.8 CrenuanbHbie OIOJHUTENHHON TIK-4, TTK-5,
M.CTO bl - 1o, FOT(;-IBKI/I i H.]'II/ITC aTypEHI 110 Koutpouas TK-12,
060rz)11 ESHHS . I/ICpI/IH}J,IpI/IHe pabora Ne 4 TIK-19,
il pya Ancn > OIIK-9
KOHCIIEKTA
JIEKITUH.
49 49. Pynopasbopka: Nzyuenue
oboraiieHie IO  TPEHHIO OCHOBHOM H
do M::11 puBeT : JIOTIOTHUTETBHON TIK-4, TIK-5,
Q)HETO, a-BUTALUS; 06>1<12]r, JIUTEPATYpPBI 110 Konrposbas TIK-12,
P ’ paTyp pabGora Ne 4 TIK-19,
pyx; n3bupaTenbHoe JIACIIATIIINHE, OI1K-9
npobienue, HU3MEIbUCHHUE, KOHCIIEKTA
XHMH-YECKOe 000TalIeHne JIEKITHIA.
Nzyuenue
OCHOBHOM 1
. T1K-4, T1IK-5,
410 4.10. ®aoranroHHOE JIOTIOJTHUTEIILHOM 3amura MK-12
oborameHre. TeopeTHUECKHE JIUTEPATypPHI 110 J1abopaTopHOM K 19’
ocHoBbI. KuHeTnka ioraunu JUCIUIIIINHE, paboThI OHK-9’
KOHCIIEKTa
JICKIIMH.
Nzyuenue
OCHOBHOM U
4,11 4.11. ®dnoTanroOHHbBIE . [1K-4, TIK-5,
JIOTIOJTHUTENHHOM
pEeareHTHl, X HTEPATYDEL 110 KonTpomnbnas TIK-12,
knaccuuKaiys, Ha3HAYCHHUEC patyp pabora Ne 4 TIK-19,
% JUCIATIIINHE,
M ME-XaHU3M JICHCTBUS OIIK-9
KOHCIIEKTA
JIEKIIUH.
Wzyuenue
OCHOBHOM U
. I1K-4, TIK-5,
412 4.12. ®aoTanMOHHBIE JIOTOJTHUTEILHOM
MAIllUHbI, UX KJIacCH(DUKAIUS JIUTEPATYPHI MO KontposbHas IK-12,
KOHCT] Izunﬂ ’ JTUCHUTLIAHE pabora Ne 4 TIK-19,
py > OIIK-9
KOHCIIEKTA

JICKITUM.




4.13 4.13. ITpakTuka W3zyyenue
MPUMEHEHUS MaIIIHH OCHOBHOM 1
Pa3IHIHBIX THTIOB JIOTIOTHUTETBHON
(MexaHnYecKue JIUTEPATYpPHI MO Komrponbnas
’ pabota Ne 4
MTHEBMOMEXaHUYECKHUE, JTUCLUTUTHHE,
KOJIOHHBIE U 7p.). CxeMbl u KOHCIIEKTa
PEXKHUMBI (PIIOTAUH JIEKITUH.
HWroro no pazneny 12 | 921 5
5. 5. O0e3BOKUBaHUE u
onpoOOBaHKE
Nzydenne
OCHOBHOU 1
5.1 5.1. OO06e3BoxuBaHuUE. OTIOHATENBHOH [1K-4, TIK-5,
Haznauenwue orepanuit KonTtponbHas TK-12,
1 JIUTEPATYPHI 110
00€3BOKHUBAHUS u HX HCLUHTLITHHE pabora Ne 5 TIK-19,
KJaccU(pUKanus ’ OIIK-9
KOHCIICKTa
JICKIIUM.
5
Wzyuenue
OCHOBHOM U
52 5.2. OmnpoGoBanue u N I1K-4, TIK-5,
JIOTIOTHUTEIBHOM
KOHTPOJTh Ha 1 HTEDATYOLL 110 KoutponbHas TIK-12,
oborarutensHbIX  (abpukax. HHCEHH}J]IPHHe pabora Ne 5 TIK-19,
Twurel U Ha3HaYCHUE TIPOO ’ OIIK-9
KOHCIIEKTa
JISKITH.
HWroro no pazneny 2
6. 6. OOmme cBeaeHus 00
000raTUTEIbHO-TEXHOJIOTHYECKOI
CHCTEME
Nzyuenue
OCHOBHOM U
6.1 6.1. TexHolornyeckue . I1K-4, TIK-5,
JTOTIOTHUTETBHOMN
CXEMBI: Ka4eCTBEHHBIC, 1 17 | sreparvon o KonTpomnbhas TIK-12,
BOJHO-IIIJJAMOBEIE M CXEMBI ! patyp paborta Ne 6 TIK-19,
JUCITUILTHHE,
eI armnapaToB OITK-9
KOHCIIEKTa
JICKITH.
N3zyuyenue
6.2 6.2. VYnpasnenue OCHZ:HO;I u
Ka4ueCTBOM IIOJIE3HBIX . I1K-4, I1K-5,
JIOTIOJTHUTEIBHOMI
MCKOIAeMBbIX TPH UX A00bIYE, KonTpomnbhas TIK-12,
5 1 1,5 | nurepaTypsl no
yCpeHEHHE  MHHEPaJIbHOTO pabota Ne 6 TK-19,
JTUCIUILINHE,
CHIpbSI B TOPHOM IIeXe€ W Ha OIIK-9
N KOHCIICKTa
o0o-ratutensHOl (adbpuke o
JIEKITUI.
Nzyuenue
6.3 6.3. Texuoorus OCHOBHOI 1
oborameHuss pyA UepHBIX, . ITK-4, T1K-5,
JIOTIOTHUTETBHOM
IBETHBIX u pEeAKUX 1 HTEDATYDEL 10 KoHuTponbHas TIK-12,
MeTasn-oB. TpebGoBaHMsA K patyp pabota Ne 6 [K-19,
JTUCITUILIHHE,
KauyecTBY KOHIIEHTPaTOB U OIIK-9
KOHCIIEKTa
CBIPBSL. N
JIEKITUH.
HWroro no pazaeny 3 3,2
HWroro 3a cemectp 36 | 18/61 14,2 SK3aMeH
ITK-4,TIK-
Wrtoro no aucuumiinae 36 | 18/61 14,2 JK3aMeH 5,ITK-12,ITK-

19,0I1K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mporecce mpenonaBaHus AUCHUILIHHBL ««OOOTralieHue MOJIEe3HBIX HCKOIIAEMBIX»»
IPUMEHSIOTCS Pa3JIMUHbIE BUbI 00pa30BaTEIbHBIX TEXHOJIOTUH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboT, HAa KOTOPBIX
BBI-IIOJIHAKOTCSL TPYINIIOBBIE WJIM WHIWBHIYyajbHBIC 3alaHHsd 10 IponaeHHoW Tteme. Ilpu
IPOBEICHUH JIAOOPATOPHBIX 3aHATHN HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHMS, KOTOPBIH
IIO3BOJIIET YCBOMTh MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXIYy KOHKPETHBIM 3HAHUEM M €ro
IPUMEHEHHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAaHUM M (OPMHUPOBAHHE OCHOBHBIX
Ipe-CTaBICHUH M0 KypCy MPOUCXOIUT C UCIOIB30BAHUEM MYIBTUMEIHIHHOTO 000PYI0BAHUS.

1. TpapuuuonHsle 00pa30BaTENbHbIE TEXHOJOIMM OPUEHTUPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpoLlecca, MPEANOJAralllyl0 HPSAMYH TPaHCISALUIO 3HAHUM  OT
Ipernojia-parens K CTyAeHTY (IPEeUMYIIECTBEHHO Ha OCHOBE O0bACHUTEIbHO-MILUIFOCTPATUBHBIX
METO-7I0B 00yueHUs1). YueOHas 1eATeNbHOCTh CTYI€HTa HOCUT B TaKUX YCJIOBUSX, KaK MIPaBuUIIO,
PENPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAJAUIIMOHHBIX TEXHOJIOTHIA:

WudopmannonHas JeKkuus — I[OcJeloBaTelbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIM-HAPHON JIOTHKE, OCYIIECTBISEMOE IPEUMYIIECTBEHHO BEPOANBHBIMU CpPEICTBAMU
(MOHOJIOT MperoaaBaTes).

Cemunap — Oecema mpenojaBarelst H  CTYICHTOB, OOCYXKIEHHE 3apaHee
HOJTrOTOBJICH-HBIX COOOIIEHUI MO Ka)XJI0MY BONpOCY IUIaHAa 3aHATHUA C €AMHBIM JUISL BCEX
[IEPEYHEM PEKO-MEHIyEMOM 00513aTEIbHOM U IOMOJIHUTEIbHOM JINTEPATypBhI.

IIpakTnueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUH U HAaBBIKOB IIO
IPEJIOKEHHOMY aIrOPUTMY.

2. TexHosoruu nmpoOJEeMHOro 0OyueHHs] — opraHu3als o0pa3oBaTeNbHOrO Mpoliecca,
KOTOpas MpeArnosaraeT MocTaHOBKY POOJIIEMHBIX BOMPOCOB, CO3/IaHNE YUEOHBIX MPOOIEM-HBIX
CUTYalLUH JUIs CTUMYJIMPOBAHUS AKTUBHON MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHIH € UCIIOJIB30BAHUEM TEXHOJIOTUM MPOOIEMHOI0 00yde-HuUs:

[IpobnemHass nekuuss — U3NOKEHUE MaTepHaia, Mpearoararonee MOCTaHOBKY
npo-OJIEMHBIX U JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHWE PpA3IUYHbIX HAy4YHBIX I10JXOJIOB,
aBTOpP-CKME KOMMEHTAapHH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISAMHU MHTEPIPETALUUA U3y4aeMOro
Ma-Tepuana.

Jlekiusi «BaBoem» (OWMHapHas JeKHMs) — H3JIOXKEHHEe MaTepuaira B ¢opme
JMAJIOTUYe-CKoro O0IIeHUs JBYX IIpernojaBaTenell (Hampumep, PEKOHCTPYKIMS auaiora
IpeCcTaBUTeNeH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTnueckoe 3aHATHE B (GopMe NpPAaKTHKyMa — OpraHu3anus ydeOHoW paboThl,
Ha-TIpaBJICHHAs Ha peIleHHEe KOMIUICKCHON yueOHO-T03HaBaTeIbHON 3agauu, TpeOyrolen oT
CTYJ€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE Ha OCHOBE Keiic-merona — oOydeHHMe B KOHTEKCTE
MOJIETUPYE-MOil CHUTYAaIlWH, BOCIIPOU3BOIAIIEH peaibHBIE YCIIOBUSA HAY4YHOMH,
IPOM3BOJICTBEHHOH, 0011Ie-CTBEHHOH JiesiTenbHOCTH. OO0yyaromuecs JoKHBI IPOAHAIU3UPOBAThH
CUTYallMIo, pa3o0paTh-csi B CyTH MpoOJeM, MPEIOKHUTh BO3MOXKHBIE pEIIeHHs U BbIOpaTh
ayumee u3 Hux. Kelcel 0a3upyroTcss Ha peaJbHOM (aKTHUECKOM MaTepuane WM ke
npUOIKEHBI K peajbHON CU-TYallUH.

3. UrpoBble TeXHOJIOIMH — OpraHu3alus o0pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIUU MO/IeNIEH TOBEACHUS B paMKax MPeI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuebHas urpa — ¢opma BOCCO3AAaHUS IPEIMETHOTO U COLUAIBHOIO COAEPIKaHUS
Oyay-meil mpodeccnoHaIbHON MEesITeIbHOCTH CIEHUATNCTA, MOJACIHPOBAHUS TAaKUX CHCTEM
OTHO-ILIEHUH, KOTOPBIE XapaKTEPHBI I 3TON JEATEIBHOCTH KaK LEJIOTO.



JlenoBasi Urpa — MOJEIHPOBAHNE PA3IMYHBIX CUTYallui, CBA3aHHBIX C BBIPAOOTKOW U
IPUHATHEM COBMECTHBIX peIleHUi, 00CYX/IEeHHEM BOIIPOCOB B PEKUME «MO3TOBOI0O LITYyp-May,
PEKOHCTPYKIMEH (yHKIIMOHATIHHOTO B3aMMO/ICHCTBHS B KOJJICKTUBE U T.1II.

PoneBass wurpa — uMMTanMs WM PEKOHCTPYKLUS MOJIENEH POJEBOIO IOBEICHUS B
IPE-JI0KEHHBIX CLIECHAPHBIX YCIOBUSX.

4. TexHONOruM MPOEKTHOro OOy4eHMsI — OpraHu3alys 00pa30BaTENBHOIO Ipolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PELIEHUS NPOOJEMHOM 3alayd WIKM BbIIOJHEHUS
yueOHOro 3ajgaHus. IIpoekT  mpeamosaraeT  COBMECTHYIO  y4eOHO-IIO3HABaTEIbHYIO
JeSITeb-HOCTh TPYIMIBI CTYACHTOB, HANPABICHHYIO Ha BBIPAOOTKY KOHIICTILIUH, YCTAHOBJICHUE
nenei u 3aaay, GopMyJIMPOBKY OKUAAEMBIX PE3Y/IbTAaTOB, ONPEAEICHUE IPUHLUIIOB U METOJUK
pe-lIeHus TOCTaBJICHHBIX 3ajlad, IUIAHUPOBAHWE XOJAa pPa0OThl, MOUCK JOCTYIMHBIX H
ONTUMAJIb-HBIX PECYPCOB, NMO3TANHYIO PeaIU3alMIo MJaHa padoThl, IPE3EHTALMIO Pe3yJIbTaToOB
paboThI, X OCMBICIIEHUE U PEDIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIe10-BaHUs ([I0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, OIpEJeNIieHHe Hay4yHOH IpoOiieMsl,
npeaMera M O0bEKTa MCCIEAOBaHUA, LieJed W 3a/lad, METOJO0B, MCTOYHHUKOB, BBIJIBUKEHUE
TUIO0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

TBopueckuil mpoeKT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPaOOTAHHOM CTPYKTYpBHI;
y4eOHO-TI03HaBaTeIbHas JAEATEIbHOCTh CTYAECHTOB OCYILECTBIIAETCS B paMKax pPaMOYHOIO
3a/laHus, MOJUUHSACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTA, XKaHPy KOHEYHOI'O pe3yiib-TaTa
(razera, puUIbM, MPA3AHUK, U3AHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JIEATEIBHOCTE C  SIPKO
BBIP@KEH-HOM  3BPUCTUYECKOM HAaNpaBIEHHOCThIO (MOMCK, OTOOp M  CHUCTeMaTU3alus
MH(pOpMaIlUU O KAKOM-TO O0BEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa C 3TOW MH(popMaluei,
ee aHaJIM3 U 00001IeHHe [T IPe3eHTaluu 0oJiee IMUPOKOH ayIUTOpUn).

5. InTepakTBHbBIE TEXHOJIOTHMH — OpraHu3alus 00pa30BaTeIbHOrO Mpolecca, KOTo-past
IIpEIoIaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YIACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIUAIN3UPOBAaHHBIMU  TEXHOJOTMSAMM  TakOro  poJa  INPUHLUIN  WHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOJPa3yMeBAET CyOBEKT-CYyObEKTHBIE OTHOILIEHHS B X0Jie 00pa30BaTeIbHOIO
npolecca 1, Kak cieicTBue, GopMUpoOBaHHE caMOpa3BUBaKOLIEiCs HHPOPMAIIMOHHO-PECYPCHOM
CpenBl.

@®opMbl YUeOHBIX 3aHITHH C HCIOJIb30BAaHUEM CIIELMATU3UPOBAHHBIX MHTEPAK-TUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHualia C 3apaHee
3aIIaHUPOBAHHBIMU omunoOkamn), nexuus-oecena, JEKIUA-TUCKYCCHs,
JEKIHSA-TIPECCKOH(PEPEHITHSI.

CemuHap-IMCKycCUsi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npo0OsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpynmoBOM Juajor, JUCKYyCCHS Kak
CIIOp-/IUAJIor).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJIOTUH  —
opra-Hu3amus o0pa3oBaTeIbLHOIO MPOLEecca, OCHOBaHHAs HA MPUMEHEHUH CIEeUaTU3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(pOpMaLueH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIB30BAHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH:

Jlexuus-Bu3zyanu3anuss — H3JI0KEHUE COJEp)KaHUs CONPOBOXKIAETCS Ipe3eHTaluein
(IemMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABIECHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUUEeCKUX, ayaH0- U BUICOMATEPHAIIOB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3CHTALMM — TPEACTABICHUE pPE3yIbTaTOB
MTNOEKT-HOU U UCCTETORATETRCKOU TeITeThHOCTU ¢ UCTTOTRRORAHUEM



CIICIUAJIM3UPOBAHHBIX IPO-TPAMMHBIX CPCI.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4yaommxcst
[IpencrarneHo B mpuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHHs POMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTypa:

1. ABgoxun, B.M. OcHOBBI 000TaIeHHs MOJIE3HBIX HCKOIMAEMBbIX | YU4COHHUK : B 2 TO-Max /
B.M. ABnoxuH. — 4-e u3g., crep. — Mocksa : ['opnas kuura, [0. 1.]. — Tom 2 : Tex-Homoruun
oOoraresus 1moJie3Hbix uckomaeMorx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakynea, O.Il. OO6oramenue TMOJE€3HBIX HCKOMAEMBIX
[DnekTpoH-HBIA pecypc] : yueOHoe mocobume / MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3JICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraiieHue MOJIE3HBIX HCKOMAeMbIX [DIIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NTykuraK.U., SxymkusaB.I1., MykinakosaA.H. - M.: HULl UTH®PA-M, 2016. - 224 c. .- Pe-xxum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ oakpana. —ISBN
978-5-16-010748-6.

0) JlomostHMTEIbHAS JIUTEPATYpA:

1. Copoxun, M.M. ®rnoranuoHHblE METOIbI oOOOTaIleHHs. XUMHUYECKHE OCHOBBI
dutotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JEKTPHUECKHAE U CIIEIUATBHBIE METOBI 00OTaIIeHUS
TOJIC3HBIX MCKOMAaeMbIX | yueOHUK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas kuura, [6. 1.]. — Tom 1 : MarHuTHbBIE U SJEKTPUUECKUE METOJIBI
oOorameHus moie3Hbx nckonaemerx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

3. E.E. Aunpees, O.H. TuxonoB [[pobnenue, n3MeabueHUE U IMOATOTOBKA CHIPbS K
ob6orameunto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBUTalinOHHBIE METO bl OOOTAIIEHH: Y UeOHUK /IS By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
noJe3HbIX uckonaembix. T.1 [Ipomeccsr anmapater: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
none3nbix uckomaeMeiX. T.11 TexHosorus oborameHust moJae3HbIX HCKOMAEMBIX: YueO-HUK. M.:
MITYVY, 2004. —-471c.

7. A6pamoB A.A. TexHoNOTHS MepepadOTKH U oborameHus pya: Yded. mocod. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MaruuTHbIe, 3JIEKTpHYECKHE U CIICITUATBHBIE METOJBI 000TaICHUS
noJie3HbIX uckonaembix (21) / M.: MITVY, 2005.

9. lIunaes B.I1. OcHOBBI 0OOTaIIEeHHs TIOJIE3HBIX HCKOIMAEMBIX. YU. TOCOOHUE JIJIS BY-30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk mo oboramennto pya. B 3 1. /Ilon pen. bormanora O.C.-2-¢ u3n.,
ne-pepad. u non. — M.: Henpa, 1983.

11. Bbapckuit M.JI. OnTuMHU3anus MPOIECCOB pa3IeieHHs 3epPHUCTBIX MaTepUaoB. - M:
Henpa, 1978 1.
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12. benpanp H.I'., Ckopoborarosa JI.M. IlepepaboTka n KauecTBO MOJIE3HBIX

ncko-mmaeMbix. — M.: Henpa, 1986.- 296 c.

13. ABgoxun B.M. OcHoBBI oOorarieHus nojie3nbx uckonaeMmorx. T1: O0oraturenb-Hble
nporecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonuyeckue m3nanus: «Oboramenue pya», pedeparuBHbd KypHaT «[ opHOE
nenoy, «"opHbIH )XypHaI», «3BEeCTUS BBICIIUX YICOHBIX 3aBEICHUN .

B) MeToanyeckue ykazaHusi:

1. Herons E.IO., HlaBakyneBa O.Il. OcHoBBI oOorameHusi MOJIE3HBIX HCKOMAEMBIX:
WMHCTpyKIUS O BBIMOJHEHUIO J1a00paTOPHBIX pabdoT s CTyaeHTOB crnenuaibHocTn 21.05.04
Bcex (hopMm oOydenus.— M3n-Bo Marauroropcek. roc. TexH. yH-ta um. .. Hocosa, 2016. — 40 c.
— Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Heroms E.IO., IllaBakyneBa O.I1. IlepepaboTka TOJIE3HBIX HCKOIAEMBIX
[Dnexrpon-Hbii pecype] : npaktukym / MI'TY. - Maruutoropck : MI'TV, 2017. - 1 snekTpoH.
omrt. muck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI 00OramnieHus IoJIE3HBIX
UCKOMaeMbIX © y4eOHHK : B 2 Tomax / B.M. ABaoxun. — 4-e u3j., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomorun oboraimeHus moixe3Hsx uckonaemorx — 2017. — 312 c.
— ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [erons, E.}O., IllaBakynesa,
O.I1. O6orarieHre MOJE3HBIX UCKOMAEMBIX [ DJIEKTPOHHBIH pecypc] : yueonoe nocodue / MI'TY.
- Maruautoropck : MI'TVY, 2016. - 1 sanektpos. ont. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 Oo0oramenue HOJIE3HBIX
HCKOIaeMbIX [DJeKTpoHHBIM pecypc]: yueObnoe mnocodue /JlykunaK.U., SxymxkuuB.II.,
MyxknakoBaA.H. - M.: HULl UH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copokur, M.M.  ®noralMoHHBIE  METOJIbI
oborareHusi. XUMHUYECKHE OCHOBBI (hioTtaruu : yuedHnoe nocodue / M.M. Copokun. — MockBa :
MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MarHutHble, 3JIEKTPUYECKHE H
CTeIUaIbHbIC METOJbl OOOTAIICHUS IMOJE3HBIX HCKOMAeMbIX : yueOHWK : B 2 Tomax / B.B.
Kapmasun, B.W. Kapmasun. — 3-e u3z., crep. — Mocksa : ['opnas kuura, [6. 1.]. — Tom 1 :
MarHuTHBIE U DJIEKTPUIECKHE METO B 00O0TaIIeHus oJe3HbIX HekonaeMbix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.
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Poccuiickuii HWHJIEKC HAy4YHOI'O IITMTUPOBAHUS
OnekTpoHHas 0a3a NEPUOJUYECKUX H3aHUN
East View Information Services, OO0 «MIBUCy»
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Scholar)
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JIOCTYHa K HHOOPMAIIMOHHBIM pecypcaM
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MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:
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MatepuranbHO-TEXHUUYECKOE 00eCIIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

Tun n Ha3Banue ayautopuu OcHalleHUE ayAUTOPUH

JlexunoHHas ayauTopus MynbTUMEOUIHBIE CpPEACTBA XPAHEHWs, IEpeladyud  u
npezcTaBieHus HHGopMaIu

JlaGoparopusi MexaHumdeckux wucnbiTanuii 1. JlaGopartopHasi ycTaHOBKAa IIEKOBOH
JTPOOHUIIKH;

2. JlabopaTopHas yCTaHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi ycTaHOBKA LIapOBOM MEJIbHUIIBL;

4. JJabopaTopHasi yCTaHOBKa MEJIbHHUIIBI C BpalatolIencs OChIo;

5. JlabopaTopHas ycTaHOBKa HHEPLIMOHHOT'O I'POXOTa;
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obopynoBanust Illkapel a1 XpaHeHus y4eOHO-METOAMYECKOW JOKYMEHTAalMH, Y4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJISATHBIX TTOCOOHUH.
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IIpunoxenne 1

6 YueOHO-MeTOIHYECKOe o0ecleyeHrne caMOCTOSATeIbHOI PadoThl 00y4a0IMXCs

[To muctummae «O0oTaIIeHUE MOJIE3HBIX HCKOMAEMBIX » MPEIYCMOTPEHA ayAUTOPHAS U
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

CamocrosrenbHas padoTa CTyIEHTOB IIOCTPOCHA TAKUM 00pa3oM, 4To B Ipoliecce padbo-Thl
CTYJEHTBI 3aKPEIUISIIOT 3HAHUS, IOTYYEHHBIE B IIPOIIECCE TEOPETHUECKOr0 00yUeHUsl, TEM CaMbIM
dbopMupyroT podhecCHOHALHBIC YMEHHS i HABBIKU.

B nporecce n3ydeHus: AMCUUIUIMHBI OCYIIECTBISAETCSA TEKYIIUN U IEPUOJIUYECKUN KOH-TPOJIb
3a pe3yJbTaTaMu OCBOCHUs yueOHOTo Kypca. TeKkyluii KOHTPOJIb OCYILIECTBIISICTCS
HENOCPE/ICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlIeH s, 0000I1eHNs U CCTeMaTH3alluy 3HaHUH,
YMEHUH, BJIaJICHUS] HAaBBIKAMU U MO3BOJISIET ONEPATUBHO IMarHOCTUPOBATH U KOPPEKTUPOBAT,
COBEpIICHCTBOBATh 3HAHUSA, YMEHUS U BJa/ICHUE HABBIKAMU CTYACHTOB, 00ECIIeUnBaeT
CTUMYJIMPOBAHUE U MOTHBAIIUIO UX JEATEILHOCTH HAa KAXKI0M 3aHATHHU. TeKyIuii KOHTPOJIb
ocyliecTBIsieTcs B GopMe yCTHOTO orpoca (codece1oBaHms ).

[Teproauveckuii KOHTPOJIB IEITL KOTOPOTo 0000IIEHUE M CHUCTEMATH3AIUs 3HAHUH, TPOBEPKa
3¢ (HeKTUBHOCTH YCBOEHUS CTYACHTAMU OMPEAEIEHHOT0, TOTUYECKH 3aBEPIICHHOTO COIEeP KAHUS
y4e0HOro MaTepuala OCyIIeCTBISETCS B popMe 3aIIUTHI TA0OPATOPHBIX, KOHTPOIBHBIX PadoT.

OueHoYHbBIE CpeACTBA JIs IPOBEACHUS TEKYIIEH aTTecTaluu

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsl 000raleHueM IMoJie3HbIX HCKONaeMbIX?

1. DTO mpouecchl XUMUYECKOTO PA3AEICHHS] MUHEPAIOB.

2. DTO MPOIECChl MEXaHUYECKOTO pa3/ieJIeHUs MUHEPAIOB 0€3 H3MEHEHUSI XUMUUYECKOTO
COCTaBa ChIPbS.

3. DTO OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIE MPOIECCHI 32 CYET YACTUYHOTO HIIU TTOJTHOTO
nepexojia JIEKTPOHOB OT OJHUX ATOMOB K JIPYTUM.

4. 3T0 MPOIECChl U3MEHEHUSI CTPYKTYPbI, MUHEPAJIBHOTO, @ MHOT/Ia U XUMHUYECKOTO COCTaBa
TOPHBIX MOPOJI B 36MHOM KOpe.

2. KonuenTparom Ha3pIBaeTcs ...

1. mpoayKT, B KOTOPOM MaccOBast 1015 OJIE3HOTO KOMIIOHEHTA 3HAYUTENBHO BBILIE, YEM B
HCXOIHOM pyae;

2. IPOAYKT, B KOTOPOM MaccoBasi J10J1s1 OJIE3HOTO KOMIIOHEHTA HUKE, YEM B UCXOJIHOM PYE;

3. IPOJIYKT, B KOTOPOM MaccoBasi JA0JIsl TTOJIE3HOTO KOMIIOHEHTA BBIIIE, YeM B UCXOJHOU PYIIE,
HO HM)XE, YeM B KOHIIEHTPATE;

4. IPOAYKT, B KOTOPBIH BBIJIETSAETCS OOJbIIAs YaCTh MUHEPAIOB BMENIAIOIIEH TOPOIBI 1
BpEIHBIX [IPUMECEN.

3. CxeMa nenu anmnaparoB MOKa3bIBaeT...

1. mepedyeHs ¥ MOCIEA0BATENIBHOCTh TEXHOJIOTMUYECKUX MPOLECCOB U ONEepalliid, KOTOPbIM
MOJIBEPraeTcs MOJI€3HOE UCKOTIaeMOE;

2. KOJIMYECTBEHHBIC MTOKA3aTeNH 000TalleHUs U KaKI0W OTepaliuu U MPOyKTa,
3. KOTMYECTBO BOJIBI, I00ABISIEMOE B ONIPEICIICHHBIC OTIEPAIIMH M MPOAYKTHI 00OTAIICHHS;

4. myTH cIeI0BaHuUs MOJIE3HOTO UCKOMAeMOT0 U MPOIYKTOB 000TaIleHHUs C YCIOBHBIM
n300paXkeHue armaparos.

4. CreneHb KOHUEHTPALUH MTOKA3BIBACT:

1. Bo ckonbkO pa3 Macca KOHIIEHTPAaTa MEHbILIE MACChI CIPhS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckoipKko pa3 MaccoBasi 10J1sl KOMIIOHEHTA B KOHIIEHTpaTe O0JIbIIe MaCCOBOM JI0JIH 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYJIE;

3. Kakas 1011 HIEeHHOr0 KOMIIOHEHTA IEepeNIa B XBOCTHI;

4. CteneHb MPUOIIHKEHHS PEATbHOTO MpoIiecca 000TaleHHS K UIeaTbHOMY.
5. UTo moka3pIBaEeT BBIMYKIas XapaKTEePUCTUKA KPYITHOCTH MO TUTIOCY?

1. B mpo6e mpeobnanaroT KpymHEIE 3epHA.

2. B npo6e npeobiraaroT MenKkue 3epHa.



3. B npoGe paBHOMEpPHO pacrpeieNeHbl KpYIHbIE U MEJIKUE 3epHa.
4. B mpoGe peob1amaroT mi1aMebl.
6. KakoBo Ha3HauYeHHe oNepaluy NpeIBaAPUTEIbLHOI0 FPOXOYEHH B cXeMax
PYAONIOATOTOBKM ?
1. 1751 KOHTpPOJIA KPYITHOCTH IpOOIECHOTO MPOIYKTA.
2. 1514 oJy4eHusi TOBApHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.
3. Jlst pa3nenenus 4acTHll, MMEIOIIUX Pa3InyMs B TBEPAOCTH MU (POpME KyCKOB.
4.]1ns1 oTAENEeHUs TOTOBOTO MO KPYIMHOCTH MPOAYKTa OT UCXOJHOI0 MaTepuaa,
IIOCTYIAIOIIETO Ha APOOJICHHE.

7.

JI1si rpoXoYeHHs KPYNHOKYCKOBOI'0 MaTepHaJia NpeuMylecTBeHHO

HCIIOJb3YIOTCH...

1.

AN

10.

11.

el N

12.

KOJIOCHUKOBBIC PCIICTKU.

2. JIMCTOBBIC pPeIIETa.
3.
4. nyroBble CUTA.

ITPOBOJIOYHBIC CCTKU.

IIpu kakoM yc10BuH 3(pPeKTUBHOCTH IPOXOYEHHUSI PABHA HYJII0?

. CozeprkaHue 0TCEBaEMOTI0 KIacca KPyITHOCTH B HCXOIHOM pyJie paBHO CO/IEPIKaHHIO

OTCCBACMOI'0 KJIaCCa B HAAPCIICTHOM IMPOAYKTE.

. CopepxxaHue 0TCceBaEMOIo Kjlacca KpyIHOCTH B HAQAPELIETHOM MPOAYKTE PABHO HYJIIO.
. CozeprkaHue 0TCeBaeMOro Kjiacca KpyrnHOCTH B UCX0AHOM pyze paBHO 100%.
. ConeprkaHne 0TCEBAEMOro Kjlacca KPYIMHOCTH B HaJpeleTHOM poaykTe paBHo 100%.

B 4yem cymHoCTB Ipouecca ApodaeHus?

. PaSI[GJ'IGHI/Ie CBIITYYUX MaTCpHaJIOB Ha KJIACChl KPYITHOCTH.
. PaSI[CJ'ICHI/IC IMOJIC3HBIX NCKOITIACMBIX IT10[ I[CIZCTBHGM BHCIIHUX CHUJI, TPCOAOJICBAIOIIUX

BHYTPCHHUEC CUJIBI CUCIVICHUA MCKAY YaCTULIAMH.

. OTI[GJ'IeHI/Ie OCHOBHOM MacChl BMEIIaIOIIei opoabl OT HCXOIHOM pyAasl IIepei TOHKUM

HN3MCIIBYCHHUEM.

. I[03I/Ip0BaHI/Ie " CMCHIMBAHHNEC PA3JIMYHBIX 110 KAUYCCTBY IMOJIC3HBIX UCKOIIACMbIX JJIS1

MOBBIIICHUA OAHOPOJHOCTH KAYECTBCHHOI'O COCTaBa pya.

Yro nmoxka3piBaeT cTeneHb ApodaeHus?

. Bo ckonbko pa3 pasMep OTBepCTI/Iﬁ MNPpEAbIAYIICTO CUTA OoJIbIIIe pa3Mepa OTBepCTI/Iﬁ

TIOCJICAYIOIETO CUTA B CTAaHIAPTHOM HA0Ope CHUT.

. Bo cKkoJIbKO pa3 KpymHOCTH APOOJIEHOTO IPOAYKTa OOJIbINE pa3Mepa pa3rpy304HOM Ienu

JPOOHIIKH.

. Bo ckonbko pa3 KpYIIHOCTb KYCKOB ,Z[pO6J'ICHOFO MpoaAYKTa MCHBIIIC KPYITHOCTU KYCKOB,

MOCTYTAIIINX Ha APOOJICHHE.

. Bo ckonbko pa3 KpYITHOCTb KYCKOB ,Z[pO6J'ICHOFO MMpOAYKTA OoJIbIIIE KPYIMHOCTH KYCKOB,

MOCTYTAOIINX Ha APOOJICHHE.

B MeabHULIAX caMOM3MeJIbYeHHS U3MEJIbYAK0LIeil cpexoil SIBJISI0TCH:
CTaJIbHbIE CTEPKHH.
CTaJbHBIE WJIM YYT'YHHBIE HIAPEI.
pyAHAs «Tajisi».

KPYIIHbIE KYCKH PYJIBL.

Kakoii u3 NMEePEYUCTCHHBIX ITPOIECCOB HE OTHOCUTCH K I'PABUTALIUOHHOMY METOAY

oboramenus?

1.
2.

OTCazIKa
KOHI.[CHTpaL[I/IH Ha CTOoJIax.

3.000raieHue B TXKENbIX CYCIEH3USX.

4.

oOoraiieHue 1o TpeHuIo.



13.

14.

15.
MATHUTHOTI'0 000TalleHNsl, SIBJISIETCS:

OobsacTh NpUMEHEeHUs1 KOHIEHTPAUMOHHBIX CTOJIOB.
1. Jlns oboraieHus 30J0TOCOIEPIKAIINX MTECKOB U TOHKO H3MEIBUYECHHBIX DY PEIKHX
METAJIJIOB KPYITHOCTBIO MEHEE 3 MM.
2. Jlnst obGoramenus yriei kpymHocTbio 250-0,5 mwm.
3. Jlns oboramieHus pya YepHbIX METaJIOB KpYIHOCTBIO 50-0,2 MMm.
4. Jlns oborameHust Cyinb(GUIHBIX Pyl IBETHBIX METAJLIOB.

CyuHocTh npouecca neHHoi gurorauunu.

1. TunpoduinbHbIE YaCTUIIBI 3AKPETIISIOTCS HAa BO3AYIIHBIX My3bIPhKaxX M BCILIBIBAIOT HA
HOBEPXHOCTh, TUAPO(OOHBIE YACTHUIIBI OCTAIOTCA B 00bEME IYJIbIIBI.

2. T'mapodoOHbIe YaCcTHIIBI 3aKPETIISIOTCS HA BO3LYIIHBIX My3bIPbKaxX M BCILIBIBAIOT HA
IIOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIbIIBI.

3. I'mapodobubIe U THAPOPHUIBLHBIC YACTHIIBI 3aKPEIUIAIOTCS Ha BO3AYIIHBIX My3bIPbKaX U
BCIUIBIBAIOT HA MOBEPXHOCTb.

4. T'mapodoOHbIe U TUAPOPHIBLHBIC YACTHIIBI OCTAIOTCS B 00bEME ITYJIBITBL.

OCHOBHBIM (pM3HYECKHM CBOIICTBOM MUHEPAJIOB, ONPe/eSIIOIIHM BO3MOKHOCTD

1. VnenpHas MarHuTHasi BOCIIPUHUMYHUBOCTD.
2. Jlupnextpuyeckasi MPOHUIIAEMOCTb.

3. JIromuHecHeHIHs (XOJI0JHOE CBEUCHHE).
4. Tpubosnexkrpuueckuii 3HPexT.

Bapuant Ne 2.
1. Llenvio o602amumensHbx RPOUECco8 AeaAemca:

1. Brigenenne METaIOB U3 XUMHUYECKUX COSAMHEHUH U OTAENICHHE HEMETAITTHUYECKUX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKEJIATEIbHBIX TIPUMECEH.

3. Otnenenue Moyie3HbIX MUHEPAJIOB OT BMEINAIOLIEH MOPO/Ibl U BPEAHBIX IpUMecei 1
MOJTy4eHHE KOHIIEHTPATOB, TI0 CBOEMY Ka4eCTBY YOBJIETBOPSIONINX TPEOOBAHUSIM
HOCJIETYIONNX epeIeIoB.

4. V3BnedeHue OTIIENBbHBIX COCTABISIONIMX TBEPAOTO MaTepralia C MOMOIIBIO PACTBOPUTEIIS.

2. Ilennvim Komnonenmom nazvleaemcsa:

1. CxomneHue Nojae3HbIX UCKOMIAEMBbIX B 3eMHOM KOpe.

2. DIEeMEHT WM MPUPOIHBIN MUHEPAJI, C IETBI0 TOIyYeHHUsS] KOTOPOTO JOOBIBAETCS MOJIE3HOE
HCKOIIaeMoe.

3. IlpupoaHOoe XMMHUYECKOE COSAMHEHHUE, 00pa3yIoIIeecs Py pa3THIHbIX
(U3UKO-XMMUYECKHUX MPOLIeccax, MPOTEKAIOUINX B IITyOUHAX U HA MOBEPXHOCTHU 3EMIIH.

4. DneMeHTHI WK IPUPOIHbIE MUHEPAITBI, KOTOPBIE YXYAIIAI0T Ka4eCTBO KOHIIEHTPATOB.

3. Ippexmusnocmn ob02auienus xapakmepuszyem...

1. MOJHOTY OTZIENIEHUST METTKOTO MaTepralia OT KPYITHOTO.

2. W3BJIEYCHHE TPAHUYHOTO KJIacca KPYIHOCTH B CIIUB WIIM B TIECKH.

3. JOJO IEHHOTO KOMITOHEHTA, MEPEMIe/IIIero B KOHIIEHTPAT U3 UCXOTHOH PY/IBL.

4. cteneHb NPUOIIHKEHUS peabHOTO Ipoliecca 000TalleHus K UAealbHOMY.

4. Boono-wnamosean cxema noxkaszvigaem:

1. Ilytu cnenoBaHusl MOJE3HOTO HCKOMAEMOTO U TPOAYKTOB OOOTAIEHHSI C YCIIOBHBIM
n300pa’keHNeM anmnapaTos.

2. IlepeueHs U MOCIENOBATENLHOCTD TEXHOJIOTHUECKUX IPOIIECCOB U OTNEpaIii, KOTOPhIM
MOJIBEPraeTcs MOJIE3HOE HCKOIIaeMoe.

3. KonunuecTBeHHbIe OKa3aTen 000TraleHus A1 Kaxa0M onepaiy U IpoayKTOB.



o

KonunuectBo BOJbI, I[OGaBJI}IGMOC B OTACJIbHBIC ONICpaliud U NPOAYKTHI.
. Kakas u3 MEPECUUCICHHBIX onepaunﬁ HE OTHOCHUTCA K MOATOTOBUTCIIBHBIM ITpOLIECCaM

oOorarenus?

1.
2.
3.
4.

Hpobnenue.
I'poxouenue.
VYcpennenue.

OuncTKa CTOYHBIX BOJIL.

6. UTo rmokas3pIBaeT TOYKA IIEPECECUYCHHUS CYMMAPHOMN XapaKTEPUCTUKH IO TUTFOCY» C OCBIO
abcrucc?

1.
2.
3.
4.

Pa3mep makcumanbHOro Kycka B mpooe.
Pa3mep MuUHUMAIBHOTO KycKa B TIpooe.
CpenHeMeIMaHHbIN pa3mep.

Cpennuii qfuameTp Kycka.

7. I[OCTOI/IHCTBOM mMTaMIIOBaHHBIX (J'II/ICTOBLIX) PEIICT ABJIACTCA:

1.
2.
3.
4.

[TponOmKUTENBHBINA CPOK CIYXKObI M IOCTOSHHBIN pa3Mep OTBEPCTHI.
bonbas miomans «GKUBOrO CEUECHUS».

Manas miomans «GKUBOr0 CEUYECHUS.

BeICTpBIN H3HOC, pa3pbIB U CMELICHUE TPOBOJIOYEK.

8. ®opmyna ms pacyeta 3QPEKTUBHOCTH TPOXOUCHUS:

1.

3.

4.
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9. Yem ompeensieTcs rIaBHBIM 00pa30M KOHEUHAsi KPYITHOCTH IPOOJICHOTO TPOAyKTa?

1.
2.
3.
4.

Pa3mepoM BKpaIuIEeHHOCTH 3€PEH MOJIE3HBIX MUHEPAIIOB.
Kpenocteto pyusbl.

MaccoBoil 1071€i LIECHHOTO KOMITIOHEHTA B PY/E.
KpynHOCTBIO HCXOTHOM PYZBL.

10. Kaxum o6pa3oM mpouCXOauT Mporece APoOIeHUsI B KOHYCHBIX APOOMIIKAx?

1.
2.
3.
4.

3a cyeT IMHAMHUYECKOr0 BO3AECHCTBUS pOTOpA.

3a cyeT pa3aBIMBaHMs MEXKAY ABYMs IIJIUTaAMH.

3a cYeT AKCLIEHTPUYHOTO IBUKEHUSI BHYTPEHHETO KOHYCa.

3a cueT 3aXBaThIBaHUS 3yObsSMHU M pacKalibIBaHUs J10 TPeOyeMoil KpYITHOCTH.

11. IlonsaTue o ruApPaBINYECKON KIaCCU(PUKAIIUH.

1.

2.

4.

[Ipouecc paznenenus cMecu MUHEPAIbHBIX 36PEH Ha KJIACChI KPYITHOCTHU MO CKOPOCTSM
OCaXJEHUS B BOJHOM Cpeje.

[Ipouecc pazneneHus cMecu MUHEPAIbHBIX 36PEH Ha KJIACChI KPYITHOCTHU MO CKOPOCTSM
OCaXJEHUS B BO3AYIIHOW Cpee.

. HpOI_ICCC pasacsICHUA CMECH MUHEPAJIBHBIX 3€PCH Ha KJIACCHI KPYITHOCTHU ITPH ITOMOIITA

MPOCEUBAIOIIUX TOBEPXHOCTEM.
[Ipouecc pazneneHuss CMECH MUHEPAIIbHBIX 3€PEH MO INIOTHOCTH B BOAHOM Cpele,
MyJIbCUPYIOIIEH OTHOCUTENIBHO pa3AesisieMOl CMECH B BEPTHUKAJIbHOM HaIlpaBJICHUH.

12. TIpouecc pa3aeneHus: YacTHIL B TSHKETIBIX cpefax (CyCIeH3UsX ) IPOUCXOIUT:

1.
2.
3.
4.

ITo muioTHOCTH YacTuil.

[To ckopocTsIM MajieHust YaCTHUll B CpPEJIe.
ITo kpynHOCTH YacTHil.

I[To ¢popme vacTu.



13. T'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOAa O0OTAIIEHUS SIBIISETCS:

1. Huzkuii pacxo[1 2JIEKTPOIHEPTUH.

2. IIpocToTa mpOU3BOJCTBEHHOTO KOMILJICKCA.

3. OTHOCHTENbHAS ACTICBU3HA MTOTyYCHHUS KOHIICHTPATOB.

4, yHI/IBepcaJIBHOCTL, BO3MOXXHOCTb pa3aciiCHUsA J'IIOGBIX MHHCPAJIbHBIX KOMIIJICKCOB.

14. B xakux noysx MMPOUCXOJUT MAarHUTHAsA cenapaunﬂ?

1. B anekTpuuecKkux mnossix.

2. B HEOTHOPOJIHBIX MAarHUTHBIX MOJISAX.
3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.
4. B 311€KTpOMarHUTHBIX HOJISX.

15. ObnacTh npuMEHEHUS JIEKTPUUECKON Cernaparum:

1. OOGorarmenue py/ YepHbIX METAILJIOB.

2. OOoraieHue TeXHOJIOTHIECKOTO ChIPhS C HU3KOH MacCOBOM J10JICH IEHHBIX
KOMIIOHEHTOB.

3. JloBoJKa HEKOHAMIIMOHHBIX KOHIIEHTPATOB PY/ PEIKUX METAIIOB, KEPAMUIECKOTO
CBIpBS, CIIIOJI, AIMA30B.

4. OOGoraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuant Ne 3.

1.

3.

el N .

Kakoe u3 nepeuucnennslx nojie3HplX UCKONAEMbIX He Ro0eepzaemcs 0002auieHuto?
Hedrs.
JKene3ucrbie KBApLUUTHI.
boxcuTtsl.
Anmasbl.

Xeocmamu nazvieaemces:
ITpoayKT, B KOTOpOM MaccoBas 10JIs [IEHHOI'O KOMIIOHEHTA BBILLE, YEM B UCXOJHOU pyJie, HO
HUKE YyeM Tpedyemasi B KOHIIEHTpaTe.

. HpOIIy'KT, B KOTOPOM MacCCOBas O0JId HEHHOTO KOMIIOHCHTA 3HAYUTCIIBHO BBILIC, UCM B

HCXOIHOM pyae.

. HpOIIy'KT, B KOTOpHﬁ BBIACIIACTCA OoJIbIIIast 4YacTh BMeIIaroIIei NOpOJAbI U HE3HAUUTCIIbHAA

4aCThb HCHHOI'O KOMIIOHCHTA.

. IIponykT, mocTymnaronumii B 100yto onepamuio 000rameHus 1 B JI00yI0 MalluHY.

Kakoit u3 nepevucCieHHbLX npoueccoé He omHocumca K cobcmeeHHo

ooozamumenvHbim?

1.

=

MaruutHas cerapanus.

2. DIeKTpuuecKas cenapausi.
3.
4. Arnomepanus.

PaIlI/IOMCTpI/I‘-ICCKaSI ceraparnus.

Cumogvim ananu3om Ha3vléAemcs:
HBMepeHI/IC KPYIIHBIX KYCKOB IIO TPEM B3aMMHO NEPIICHAUKYIIAPHBIM HAIIPABJICHUSAM.

. Pa3nenenne marepuaia no CKOpOCTH MaJ€HUS YaCTULL PA3JIMYHON KPYITHOCTH B BOJHOM

cpene.

. 3Mepenue yacTuil oJ MUKPOCKOTIOM U Kilaccu(UKaIs UX Ha TPy B Y3KUX I'paHUIaX

OIPEEIEHHBIX Pa3MEPOB.

. PacceB nmpoObI MaTepuaia Ha HECKOJIBKUX CUTaX € Pa3IMYHBIMU CTAHIAPTHBIMU pa3MepaMu

OTBepCTI/Iﬁ 3aIaHHOT'O MOYJIA.

. Kakoro HazHaueHmne onepanuy KOHTPOJIBHOTO TPOXOUYEHUS B CXeMaX PyIONOATOTOBKHU?

1. JIns KOHTPOJI KPYIMHOCTH IPOOJICHOTO MPOAYKTa.
2. Jlnst momydeHust TOBApHOTO MPOJIYKTA 3aJaHHON KPYITHOCTH.



3. Jlns pa3zgeneHus MaTepuaia Ha HECKOJIBKO KJIACCOB KPYITHOCTH MEpe] KOHIICHTpaluei
Ha CToJIax.
4. JInst OTAENEHUs TOTOBOTO MO KPYITHOCTH MPOIYKTa OT UCXOIHOTO MaTepHara,
HOCTYIAIOLIEro Ha IpOOJICHHE.
6. Kax BiusieT yroy HakJIOHa MPOCEHBAIOIICH MOBEPXHOCTH IPOXOTA HA €ro
IPOU3BOUTENBHOCTh U 3PPEKTUBHOCTh IPOXOUEHHS?
1. He Bnuser.
2. Yem Oosblie yro HakJIOHA, TEM BbIILIE IPOU3BOAUTEIBHOCTD I'PpoXoTa U 3 (PeKTUBHOCTH
TPOXOUYCHHUSL.
3. Uem GoJblle yroi HakJIOHA, TEM BBIIIE IPOU3BOIUTEIBHOCTh IPOXOTA U HUKE
3¢ (HEKTUBHOCTH TPOXOUCHHUSI.
4. Yem OoJbllie yros HaKJIOHA, TEM MEHbLIE IPOU3BOIUTEIHOCTh TPOX0OTA U OO0JIbLIe
3¢ (HEeKTUBHOCTH TPOXOUCHHUSI.
7. Kakoe npoOieHune Ha3bIBaeTCs MEJIKUM?
1. Ot 1500-500 no 350-100 mm.
2. Ot 350-100 mo 100-40 mMm.
3. Ot 100-40 mo 30-10 mm.
4. Ot 30-10 1o 3 MM.
8. Crocob pa3rpy3ku U3MEIbUSHHOTO MPOIYKTa U3 CTEP’KHEBOW MEITbHUIIBL:
1. CBoOGOIHBIM CIIMBOM Yepe3 pa3rpy30uHyro Hamndy.
2. JInprépamu IPUHYIUTENHEHO YIAISETCS U3 MEIHHUIIBI.
3. Uepes HapyKHOE LIMIIMHAPUUECKOE CUTO.
4. Yepes pelieTky ¢ MIeIIMH KIUMHOOOpa3HoH (GOpMBI.
9. Kaxkoii n3 nepevncieHHbIX annapaToB OTHOCUTCS K LIEHTPOOEKHBIM Ki1accupuKaTopam?
1. CoupanbHblit KaccupukaTop.
2. Peeunslit kmaccupuKaTop.
3. MupamunanpHBINA KIaccuukraTop.
4. T'napOLMKIIOH.
10. ®noranmoHHOE OOOTAIIEHNE OCHOBAHO:
1. Ha paznuunu B cMauMBaeMOCTH MHHEPAJIOB.
2. Ha pa3nuunu B TNIOTHOCTSIX MUHEPAJIOB.
3. Ha pa3nuuuu B 11BeT€ MUHEPAJIOB.
4. Ha pa3nuyuy MUHEPAJIOB B CIIOCOOHOCTH OTPaXKaTh, MPOMYCKATh, MPETOMIISITH CBET.
11. HasnadeHue peareHTOB - cobuparenei Bo (aoTaruu:
1. Jns runpododusanyiv moBEpXHOCTH YaCTHULL.
2. Jlns runpodunnsanny moBepXHOCTH YacTHUIL.
3. Jns m3menenus pH ¢roTarimoHHON MYITBITHL.
4. JIns U3MEHEHUS! HOHHOTO COCTaBa MYJIbIIbI.
12. Kaxoli U3 epeuncIIeHHBIX armnapaToB He SBISETCS TPaBUTAIIMOHHBIM?
1. BunToBO# cemapatop.
2. TspxemocpenHbIid KOHYCHBIN cemaparop.
3. DreKkTpocTaTHYECKH cenapaTop.
4. TTHeBMaTUYECKUN CcermapaTop.
13. OTnMuuTenhHON 0COOCHHOCTRIO CenapaToOpOB ISl 00OTANICHHS CITA00MAarHUTHBIX PY/
SBIISIETCA:
1. Hanwume BaHHBI.
2. Hannuue GapabaHa U3 HEMarHUTHOTO MaTepHUaa.
3. Hanmmune MarHUTHOM CUCTEMBI U3 MOCTOSIHHBIX MarHUTOB.
4. Hanmuuue pabodeid 30HbI MaJION AJTMHHBI U BBICOTHI C BEICOKOM HANPSXKEHHOCTBIO OIS,
14. HeoO6XxoauMbIM yCIOBUEM pa3/ieiIeHUs MUHEPAJIOB MPHU IEKTPUIECKON cemapaiuu
SBIISICTCS:
1. TlpumeHeHne peareHToB.



2. Co3pmanue cpelibl pa3/ieleHus: IPOMEXYTOYHON TNIOTHOCTU MEXKAY IJIOTHOCTSMHU
pa3zensieMbIX MHHEPAIIOB.

3. CozaHue HEOJHOPOAHOTO MAarHUTHOTO IOJISL.

4. 3apsaKa 4acTHIl TEM MM HHBIM CIIOCOOOM.

15. llenbro 00OraTUTENBHBIX MPOLIECCOB SABISAETCS:

1. Beinenennue MeTayuIOB U3 XMMHUYECKUX COCTUHEHUH U OT/ICJICHHE HEMETaTTIMUECKUX
KOMITOHEHTOB.

2. O4ncTKa METAJUIOB OT HEXKENATeIbHBIX TPUMECEH.

3. Otnenenue Moyie3HBIX MUHEPAJIOB OT BMEIAIOMIEH MOPO/Ibl M BPEAHBIX IPUMEce 1
pasesieHre KOMIOHEHTOB Ha PsiJi MPOYKTOB, IPUTOIHBIX TS AadbHEHIICH
nepepaboTKH.

4. VI3BredeHne OTICIBHBIX COCTABIISIONINX TBEPAOTO ITOJIE3HOTO HCKOTIAEMOTO C IOMOIIIBIO
pPacTBOPUTEIIS.

KoHnTtponbHas padora Nel

HanucaTs Ha3BaHue MPOAYKTOB O0OOTAIIEHUS U AaTh UM ONPE/EeIICHUS.

Hamnucars ocHOBHBIE TTOKA3aTeNn MPOIYKTOB oboraimieHus. Jlate onpeneneHus U HalucaTh
bopMyIIBI ISl UX OTIPEACTICHUS.

KonTponbnas padora Ne2

[lo npencraBneHHBIM JaHHBIM IOCTPOUTH CUTOBYIO XapakTepucTUkKy. I1o rpaduxy
OIIPEICTINTh: MAKCUMAJILHBIA pa3Mep MaTepualia B mpoode, CpeJHul pa3mep, mpeodiaganue
qacTull, YaCTHBIN BbIXO/J KJIaCCOB.

KoHnTtposbHas padora Ne3
[TpuBectu 3ckn3 060pyI0BaHUS HA BBIOOP ISl TPOXOYECHHUS, IPOOJICHUS WU U3METTbYCHUSI.
Hanucatp npuniun paboTel 000pya0BaHUs, JOCTOMHCTBA U HEJAOCTATKHU.

KonTposabHas padora Ne4
[IpuBecTu 3cku3 000py10BaHuUs sl TPAaBUTALIMOHHOTO U MAarHUTHOTO 00OTaIeHHSI TOJIE3HBIX
uckomnaembIx. Hanmucats npuHIUI paboThl 000pYyA0BaHUs, JOCTOUHCTBA U HEIOCTATKH.
Hanmcare n OpeACTaBUTbL CXEMATUYHO MEXaHHU3M )ICﬁCTBI/ISI (1)J'IOTaHI/IOHHI>IX PEarcHTOB.

Konrtponsnas padora Ne5
Knaccugukanus onepanuii 00e3BoxuBanus. VX Ha3Ha4eHUs, TOCTOMHCTBA U HETOCTATKU
onepauui.

KonTtponbHast padota Ne6
[TpuBecTH NPUHIMIHUATIBEHYIO CXeMY 000TallleHUs] MarHETUTOBON PY/bI.

IIpuMepHbIi IepedyeHb TeM H 3aJaHUH JJIA NOATO0TOBKHU K DK3aMeHY:

Kakue cBolicTBa MUHEPAIOB UCTIONB3YIOTCS MPH Pa3IUYHBIX METOAAX 00OraleHus?

Koraa Heo0xo1MMo mpuMEHSITh MEXaHUYeCKoe odoramieHue?

N3 xakux omneparuii COCTOAT MpoLecchl odorameHus ?

Kakwue npouecchl nepepaboTki MUHEPAIIBHOTO ChIPbsI HA3BIBAIOTCS MOATOTOBUTEIBHBIMU ?

Kakue nporeccrl nepepaboTK MUHEPAILHOTO CHIPbsI HA3bIBAIOTCS OCHOBHBIMH?

Kakwue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS] BCTIOMOTaTEIbHBIMU ?

Kakue npoayKThl OTy4aroT B pe3ysibTaTe o0orameHus?

Yem onpezensaercs npeaenbHO BOZMOXKHAs MacCOBast 10JIs IEHHOTO KOMIIOHEHTA B

KOHIIEeHTpaTe?

9. IlpuBennTe Kaue€CTBEHHYIO CXEMY OOOTallleHHs U CXeMY LIeNU alaparos.

10. Yewm ompenensercsi KpymHOCTb, A0 KOTOPOM MOJIE3HOE UCKOIIaeMOe IpOOHTCH,
u3MenpyaeTcs nepen odorameHnem?

11. Tlouemy nmpumeHsiercs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM ApOOsIeHus?

NGO rwWNE



12. Kaxue anmapaTsl HCTIOJIB3YIOTCS Ul APOOICHUS U U3METIbUEHUS PyIbl?

13. B uem cocTouT Ha3HAUYCHHE OINEpaIiii TPOXoUeHus, Kiaccudukanun?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMii TPOXOYEHUs U Kiaccuukanuu?

15. Kakue 3aKkOHOMEpHOCTH Jie)KaT B OCHOBE I'PaBUTALMOHHOIO IIpolecca oborameHus?
Knaccugukamus rpaBUTaIlHOHHBIX ITPOIECCOB.

16. Yto Ha3bIBaeTcs nporeccoM orcaaku? OTcaaouHble MalIuHbL.

17. Kaxwue cuibl JeiCTBYIOT HA MUHEPAJIbHBIC YACTHUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
croiia?

18. Kakwue mone3npie HCKOMAaeMbIe 000Taa0TCs Ha KOHIIEHTPAIIMOHHBIX CTONaX?
OO6oraiienre Ha BUHTOBBIX CEMapaTopax v KOHLEHTPALMOHHBIX CTOJIAX.

19. UYro Takoe TspKenas cpea M Kakue TUIBI TSHKENBIX CPell BCTPEYaroTCs B TPAKTHUKE
oOorammenusa?

20. B uem 3aximouaeTcs CyIIHOCTH MPOIECCa Pa3/IeICHUs B TSDKENbIX Cpeaax?

21. Kakwue CyIlecTByIOT OCHOBHBIE TUIIBI alllIapaTOB Ui pa3/IeJICHU B TSHKEIBIX CYCIICH3UsIX?
Onumure OpUHLKI UX pabOTHI.

22. Knaccudukarus GIoTallMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc GpiaoTamnun?

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunuBaHU?

24. KakoBo Ha3HaueHHE (PIIOTAIMOHHBIX PEAreHTOB, UX KilacCUpUKaIus?

25. B gem npeumymiecTBo (hIoTanMoOHHOT0 MeTo1a 000TalICHS epe OCTATLHBIMHE?

26. Uto Ha3bIBaeTCs MpsiMOi U 00paTHOH (iotanuent? Kakue oneparuu daoranun
Ha3bIBAIOTCSI OCHOBHBIMH, IEPEYUCTHHIMHU, KOHTPOJIBHBIMU?

27. Kak BBIIENAIOTCS IEHHbIE KOMIIOHEHTHI IPU CEJIEKTUBHON U KOJIJIEKTUBHO-CETIEKTUBHOM
cxemax ¢uiorauuu?

28. Knaccudukarus ¢paoTaliMOHHBIX MalluH. BemoMorarenbHoe hiroTarmoHHOe
obopyioBaHue.

29. MarauTtHoe 1oJje u ero cBoiicrsa. MaruuTHasi BOCHPUUMYUBOCTb.

30. Kak pa3nmu4aroT MHHEpaJIbl IO MAarHUTHBIM cBolcTBaM? Kakoii cuibl TpeOyroTces
MarHUTHBIE MOJISL TSl UX oOoralieHus?

31. OTKpbITHIE U 3aMKHYThIE MAarHUTHBIE CUCTEMBI. MarHUTHBIE TTOJISI CETIapaToOpPOB.

32. Kakwue cyniecTBYIOT TUIIBI MATHUTHBIX CENapaToOpoB?

33. MarHuTHbIE cenapaTopsl st 000TalIeHus] CHIIBHOMArHUTHBIX PY/I.

34. MarHuTHbIe cenapaTopsl i o0oraieHus: ciabOMarHUTHBIX PY/I.

35. HazoBuTe MeTObI U anmapaThl 00€3BOKUBAHUS MTPOIYKTOB 000TANICHUS.

Llenbio 1abopaTopHBIX paboT MO JaHHOH TUCHMIUIMHE SBISETCS MPAKTHUECKOe
03Ha-KOMJICHHE CTYJCHTOB C PA3JIMYHBIMH MTPOIIECCAMH X METOAAMU  OOOTAIIEHHS TTOJIE3HBIX
HCKOIIaeMbIX, a TAK)KE MOJIy4€HHE HAaBBIKOB MO BHIMOJIHEHHUIO Pa3IMYHBIX OMBITOB. B yacTHOCTH,
CTY/ICHT JIOJDKEH YMETh MPAaBHILHO 000CHOBATH IPUMEHEHHE MPOIEcca MM METO1a 000TalCHUS
JUIS 33JJaHHOTO TUIIA PY/bl, PACCYUTATh OCHOBHBIE [TOKA3aTeNN 00OTrallleHHs U MPEeACTaBUTh
WHIMBUIYAILHBIA 0TYET. Bee morydeHHbIe SKCIIepUMEHTATbHBIE TaHHBIE HEOOX0IMO
POaHaJIU3UPOBATh, IPOBEPUTH BHIMOIHEHA JIU OCHOBHAS 11€7b paboThl, cHhOpMyIHPOBATH
BBIBOZIBI. ECITM TIOTy4eHBI HU3KHE TEXHOJOTHUYECKUE MTOKA3aTeNI 000TalleHNsI, YKa3aTh
BO3MOYKHBIE IPUUMHBI U ITyTH TOBBIIIEHUS ITOKa3aTenei.

[Tpu BBITTOTHEHUH PAOOT CTPOTO COOITIOAATH TIPaBUiIa TEXHUKN 0€30MaCHOCTH M WH-CTPYKIINN
1o paboTe ¢ anmapaTypomu.

[lepeuyens 1abopaTopHbIX padoT:
W3yueHne paboThI MIEKOBOH IPOOHIIKK M MTPOU3BOJICTBO CHTOBOTO aHAIIM3a
N3yuenne paboThl THPAIIMOHHOTO TPOXOTa U orpesesieHne 3 (HEeKTUBHOCTH TPOXOUEHUS
N3ydenue mpoiiecca u3MeIbUeHUs Pyl B IAPOBOM MEJIbHUIIE
OborarieHue KeNe3HbIX Pyl Ha MAarHUTHOM Ceraparope
OO0orarneHre NOJIMMETATITHISCKUX PY/ IO CXeMe TIPSIMOM CENTeKTUBHOM (ioTanuu
Ob6orarnieHne Moe3HbIX UCKOMAEMbIX HAa KOHLIEHTPAIIMOHHOM CTOJIE.

ogakrwdpE



Ilpunoscenue 2
7. OueHOYHBIE CPENICTBA AJIs IPOBEACHUS MPOMEKYTOUYHON aTTecTalluu
a) [lnannpyemble pe3yabTaThbl 00yUeHNsI H OIIEHOYHbIE CPEICTBA /ISl IPOBeIeHNsI POMEKYTOYHOM ATTeCTAIlUM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHHs

O11eHOYHBIE cpe€acTBa

OIIK-9 Bi1aeHneM MeTOIaMH AHAJIN3A, 3HAHUEM 3AKOHOMEPHOCTEH MOBeAeHNS U YIIPABJIEHUS CBOMCTBAMY FOPHBIX OPO/J U COCTOSIHHEM MacCHBAa

B IIpoueccax )]061)1‘{1/1 u nepepaﬁoTKH TBEPALIX MOJE3HBIX UCKO

MaEMbIX, 4 TAKIKE IPU CTPOUTECJILCTBEC U IKCIIYyaTaAllUU MMOA3EMHBIX coopymenm‘zi

3HaTh METO/BI aHAJIN3a, 3AKOHOMEpPHOCH NToBeAeHus U | Ilepeuens meopemuueckux 60npocos K IK3ameHy:
yIpaBJIeHUS CBOWCTBAMU TOPHBIX MOPO U 1. Kakue cBoiicTBa MUHEPAIOB UCIOJB3YIOTCS MIPU Pa3IMUHBIX METOaX 0OorameHus?
COCTOSIHEM MacCHBa B IpoIieccax J0ObIYN 1 2. Korpga HeoO6xoauMo MPUMEHATh MEXaHUYECKoe oboraiieHue?
nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMaeMbIX. | 3. M3 kakux omepaiuii COCTOSIT MPoLecChl 0borameHus?
4. Kakue niporieccsl iepepaboTKi MUHEPATBHOTO ChIPhsS HA3BIBAIOTCS
MOATOTOBUTEIbHBIMU?
5. Kakwue nporiecchl mepepadoTKi MHHEPAIBHOTO ChIPhsI HA3bIBAKOTCSI OCHOBHBIMU?
6. Kakue npoiiecchl nepepadoTKH MUHEPAIBHOTO ChIPhsI HA3bIBAIOTCS
BCIIOMOTaTeIbHBIMU?
7. Kakue mpoIyKThl OMy4YaroT B pe3yabTaTe oOoraimieHus?
8. Uem ompenensieTcs MpeaeibHO BO3MOXKHAsI MaccoBast JI0JIs IIEHHOTO KOMITOHEHTA B
KOHIIeHTpaTe?
9. [IpuBenuTe KaUeCTBEHHYIO CXeMY OOOTaIlleHHs M CXEMY IIeI! arapaToB.
10. Yem ompenensieTcss KpymHOCTh, 10 KOTOPOH MOJIE3HOE UCKOMaeMoe IPOOHUTCs,
M3MeNbuaeTcs rnepej odoramneHneM?
YMmeth BBIOMpATh METOBI aHANIN3a, 3aKOHOMEPHOCU
ITOBEJICHUS U YIPABIICHUS CBOMCTBaMU TOpHBIX | Ilpumepnvie npakmuueckue 3a0anusn 01sa IK3amena:
MOPOJI M COCTOSIHUEM MAacCHBa B IIPOLIECCax CocTaBuTh cXeMy JUIsi 00OTallIeHus PYIbl
JOOBIYH 1 IepepabOTKH TBEPIBIX IMOJE3HBIX
HCKOIIAEMBbIX.
Bnanets CIOCOOHOCTBIO BBEIOMpATh METO/IBI AaHATTN3A, Pewumbs 3a0auy:

3aKOHOMEPHOCH MOBEJCHUS U YIIPaBICHUS
CBOMCTBAMHU FOPHBIX MOPOJ U COCTOSIHUEM
MacCHBa B IIpoleccax A00bIYM U IepepaboTKH

OHpeJIGHI/ITI) MAacCCOBYIO JOJIIO MCJIU B KOHIICHTPATEC, COCTOAIIEM U3 IMUPUTA U
MHHCPAJIIOB, YKa3aHHBIX B TaGJ’II/II_IC (HO 3aZ[aHI/IIO)
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TBEPABIX MMOJIE3HBIX NCKOITACMBIX.

I1K-4 roToBHOCTBIO OCYHIECTBJIATH TEXHUYECKOEC PYKOBOJACTBO I'OPHBIMHA U B3PLIBHBIMH p360TaMH npu 3KCHJ1yaTaIII/IOHHOI71 Pa3BEIKeE, }106])1‘16
TBEPAbIX MOJE3HBIX HCKOMMAEMbBIX, CTPOUTEC/IBCTBE U IKCILIYaTAllMU ITOA3C€MHbBIX Oﬁ'beKTOB, HECMOCPEACTBCHHO YIIPABJATDH IPOLECCAMHU HA
NMPOU3BOJICTBCHHBLIX 00bEKTOB

3HaTh OCHOBHBIE ITOHSTHS METOJIOB, CIIOCOOO0B U Ilepeuens meopemuueckux 60nPoOCoO8 K IK3AMEHY:
CPEICTB MOJYYEHUS ChIPhS M KOHLIEHTPATOB IIPU 1. CymHocTs, rIaBHbIE 0COOCHHOCTH U Kiaccu(UKalus 000raTUTEIbHBIX
nepepaboTKH MOJIC3HBIX UCKOMTAEMBIX MIPOIIECCOB.
2. OcHoBHBIC (aKTOPBI, BIUSIOIINE HA BHIOOP METO/1a 0OOTaICHUSI.
YMmeTh BBIOMPATh TEXHOJIOTHIO IMPOM3BOJICTBA PabOT 1O
Ilpumepnvie npakmuyeckue 3a0anusA 011 IK3IAMEHA:
000raIeHHIO MOJIE3HBIX UCKOIAEMBIX,
CocTaBuTh cXeMy JUisi 00OTalieHus pyabl
MPUMEHSITH CIIOCOOBI U CPECTBA TS TOTyYEHUS
KOHJIUIIMOHHBIX KOHIICHTPATOB
Bnaners CIIOCOOHOCTBIO BBIOMPATh M PACCUYUTHIBATH Pewiums 3a0auy:

OCHOBHBIC TEXHOJOTHYECKHE MapaMeTPhI

3¢ (HEKTUBHOTO U IKOIOTUYECKH 0€30MacHOTO
MIPOU3BOJICTBA PabOT 1O nepepadboTke u
00OTaIeHHI0 MHHEPAIBHOTO CHIPhSl HA OCHOBE
3HAHWW TTPUHIIAIIOB ()JIOTAITMOHHOTO
MPOEKTUPOBAHUSI TEXHOJIOTHUYECKHUX CXEM
000TaTUTEIIFHOTO TIPOU3BOICTBA U BEIOOpA
OCHOBHOT'O M BCIIOMOTaTEILHOTO
000raTUTENIbHOr0 000PYI0BaHUS

OnpenenuTh TEXHOJIOTHYCCKHE TTOKA3aTe TN 000TaleHUsI METHON Py IbL:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBEIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEJIU B MEIHBIH KOHIICHTpAT,

- U3BJICYEHUE MEIU B XBOCTHI JUIS YCIIOBUH, YKa3aHHBIX B Ta0Il.

Pe3ynbrarhl pacuera TEXHOJIOTHUSCKHX TTOKa3aTeNielt opOpMHUTh B BHJIE CTAHIAPTHOMN
TaOIUIIBL.

OnpenenuTh MapKy METHOTO KOHIICHTpaTa U3 TaoJl.

ITK-5 roToBHOCTBHI0 IECMOHCTPHPOBATH HABBIKM Pa3pa00TKH IJIAHOB MEPONPHUSATHI 110 CHHKEHUI0 TEXHOTeHHOI HATPY3KHM NPOU3BOACTBA HA
OKPY:KAKOLLYI0 cpey NPH IKCILIyaTAllHOHHOMH pa3BeaKke, 100b14e U epepadoTKe TBePAbIX M0JIE3HBIX HCKOMAEMbIX, a TAKKe IPU CTPOUTEIbCTBE H

IKCILIyaTalluu

3HaTh

Hay4YHBIC METObI U MEPOTIPHUSITHS TI0
CHUKEHUIO TEXHOT€HHOW Harpy3Ku Ha
OKPY’KAIOIIYIO Cpey MPH SKCIUTyaTallOHHON

Ilepeuens meopemuueckux 60npocos K IK3amemny:
1. CymHocTs, r1aBHbIE 0COOCHHOCTH M KiaccH(uKaIyst 000raTuTeIbHbBIX
HPOIECCOB.
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pasBenke, 100bIYe U MepepaboTKe TBEPABIX
TOJIE3HBIX MCKOMAEMbIX

VYMeTh

IIPUMEHSTHh HAy4YHbIE METO/BI U MEPOIIPUATHUSA T10
CHIDKEHHIO TEXHOI'€HHOM Harpy3Ku Ha
OKPY>KaIOIIYIO CpPey TP 3KCILUTyaTallHOHHOU
pasBezike, 100bI4e U epepaboTKe TBEPIBIX
II0JIE3HBIX HCKONAEMBIX

Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMeEHA:
CocraBuTb cXeMy Ul 00OTalIeHus! PyAbl

Bnaners

HaBbIKAMH IIPUMEHEHUSI HAYUYHBIX METOJOB U
MEPOIPUATHI IO CHUKEHHUIO TEXHOTC€HHOM
Harpy3Ku Ha OKPY’Karolllylo cpeay Ipu
OKCILTYaTallMOHHON pa3BeaKe, 100bIYe U
nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMBIX

Pewiumo 3a0auy:
OnpenenuTs MacCOBYIO JIOJIFO ME/IM B KOHLIEHTpATE, COCTOALIEM U3 MUPUTA U
MUHEPAJIOB, YKAa3aHHBIX B Tabau1e (110 3a4aHHIO)

ITK-12 roToBHOCTBI0 OnepaTuBHO YCTPAHATH HAPDYHICHHUSA IMTPOU3BOACTBCHHLIX ITPOLECCOB, BECTHU HepBI/I‘IHbIﬁ Y4€T BBINNOJHAECMbBIX paﬁoT,
AHAJIM3HUPOBATDH ONICPATUBHBIC U TEKYIIME MOKA3aTEJIN MIPOU3BO/ICTBA, 000CHOBBIBAThH NPEAT0KCHUA M0 COBCPIICHCTBOBAHUIO OPraHU3alluu

MPOM3BOACTBA

3HaTh

OCHOBHBIC TCHACHIIUU pa3BUTHUS
IMPOU3BOJACTBCHHBIX IMPOLCCCOB, ITOKA3aTCIIN
IMPpOU3BOJACTBA

Ilepeuenv meopemuueckux 60npocos K IK3amemny:

1. Kakue nporieccsl nepepaboTK MUHEPATIBLHOTO ChIPhS Ha3bIBAIOTCS
MOATOTOBUTENbHBIMU?

2. Kakue nporieccol nepepaboTKi MHHEPATBLHOTO ChIPbS HA3bIBAIOTCS OCHOBHBIMU?
3. Kakue npotiecchl nepepadoTKi MUHEPATLHOTO ChIPhSI Ha3bIBAIOTCS
BCIIOMOTaTeIbHBIMU?

Ymetb MIPUMEHSATh U3YYE€HHbIE TCHCHIIUN Pa3BUTHUS
IIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIPOU3BOJICTBEHHBIX MIPOIIECCOB, TIOKA3ATEIH
. CocTaBUTh cxeMy AJs 000TaleHus pyabl
MPOU3BOJICTBA B MPO(HECCHOHAIBHON
TSI TeITbHOCTH
Bnanets TEHJICHIIUSIMUA PA3BUTHUS IPOU3BOJICTBEHHBIX Pewtums 3a0auy:

ITPOHECCOB, MOKA3ATCIIN MPOU3BOACTBA B

OHpG}ICJ’IHTB MAaCCOBYIO JOJIIO IMHKA B KOHICHTPATEC, COCTOAIICM U3 TUPUTA U
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npodeccrnoHabHO e TeIbHOCTH

MHUHEpaJIOB, YKa3aHHBIX B TaOIHIlE (110 3a/IaHHIO)

IIK-19 roroBH

MOJIE3HBIX HCK

OCTBIO K pa3padoTKe NPOEKTHHIX HHHOBAMOHHBIX PelIeHUIl 10 KCIVIYyaTAIIMOHHOM pa3BeKe, 100bI4e, nepepadoTke TBEPAbIX
0NaeMbIX, CTPOUTEIbCTBY U IKCILUIYATAIIMH MOI3eMHbIX 00bEKTOB

3HaThb OCHOBHBIE TEHJCHIIMY PAa3BUTUS NHHOBALIMOHHELIX | ITepeuens meopemuueckux 60npocos K IK3ameHy:
penieHui 1o rnepepadboTKe TBEPbIX MOJIE3HBIX 1. Kakue npoyKThl MOMy4YaroT B pe3yiabTaTe oooraiieHus?
HCKOITAEMBIX 2. Uem ompenensieTcst mpeeabHO BO3MOXKHAsI MACcCOBast 10JIs LIEHHOTO KOMIIOHEHTA B
KOHIIeHTpaTe?
VYMmeThb MIPUMEHATH U3yYEHHBIE TEHACHIIMN Pa3BUTHUSA Ilpumepnvle npakmuueckue 3a0anusn 013 IK3AMeHa:
WHHOBAIIMOHHBIX PEHICHUH 110 IepepadoTKe CocTaBUTh CXeMY JJII 00OTaIICHUS PY/IbI
TBEPJIbIX MOJIE3HBIX HCKOITAeMbIX
Bnanets TeHJACHUUSIMU Pa3BUTHS UHHOBAIIMOHHBIX Pewums 3a0auy:

pernieHuit o nepepadboTKe TBEPbIX MOJIE3HBIX
HACKOIIa€MBbIX

Paccuntarh TeXHOIOTHUYECKHE TIOKa3aTeI 000TaIeHHs (PIIOTAIIMOHHOTO IIeXa.
Pesynbratel npeactaButh B Tabnuie. Mcxoansie nanusie: MaccoBas aonst Cu B pyae —
0,9 %, B xornentpare — 20 %, B xBoctax — 0,1 %.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OlLICHUBAHHA:

[Ipomexxyrounas arrectanus no AucuuiuimHe «O6oraieHne moIe3HbIX HCKOMAEMBIX
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUYarOIIUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISIBIIAIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BJIaJICHUH, IPOBOJUTCA B JOPME IK3aMEHa.

DK3aMeH 10 JAHHOW AMCUUILUIMHE TPOBOJUTCS B YCTHOM (hopMe 10 IK3aMEHALMOHHBIM
OuneraM, KaXbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKHX BOIIPOCA U OJTHO IPAKTUYECKOE
3a/1aHKeE.

OK3aMeH IPOBOJUTCS IO OMIIETaM, OXBAThIBAIOIUM BeCh IIPoiiieHHbIN MaTepuai. I1o
OKOHYAHUU OTBETA 3K3aMEHATOP MOXKET 3a4aTh CTYJEHTY JOIOJIHUTEIbHBIE U YTOUHSIOIINE
BoMnpockl. [1oa0kuTeNbHBIM TakXke OyJeT CTPEMIIEHUE CTYIEHTA U3JI0KHUTh PA3JIMYHbIE TOUKU
3pEHUs Ha pacCMaTpUBAEMYIO IIPOOJIEMY, BBIPA3UTh CBOE OTHOIIEHHUE K HEM, IPUMEHUTh
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM ITpo0sieMaM 000TallleHus 0JIE3HbIX HCKOIIAeMbIX.

[Toxazarenu ¥ KpUTEPUHN OLIEHUBAHUS IK3aMEHA:

— Ha OLIEHKY «OTIUYHO» » (5 06a/uioB) — 00y4daromuiicss HOKa3bIBaeT BHICOKUI YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHIA, T.€. CTYJIEHT, IPEJICTaBIsIET BCECTOPOHHEE, CUCTEMATUUECKOE
U IITyOOKO€ 3HaHUE Y4eOHO-TIPOTPaMMHOTO MaTepuasia, yMEeHUe CBOOOIHO BBITIOJHATH 3a1aHUs,
PEyCMOTPEHHBIE MPOTPaMMOM, YCBOUBIIIHI OCHOBHYIO U 3HAKOMBI C JOMOJIHUTEIBHON
JUTEPATypOi, peKOMEHI0BAHHOM nTporpaMmoii. Kak npaBuiio, OlieHKa «OTJIMYHOY BBICTABISAETCS
CTyJEHTaM, YCBOMBILIUM B3aMMOCBS3b OCHOBHBIX MOHSATUHN AUCHUIUIMHBI B UX 3HAYCHUH IS
nprobOperaeMoii podeccuu, MPOSBUBIIMM TBOPUYECKHE CIIOCOOHOCTH B IOHUMAHNH, H3JI0KEHUH
U UCTIOJIb30BaHUH Y4€OHO-IIPOTPAMMHOI0 MaTepuana.;

— Ha OIICHKY «xopomio» (4 6anmina) — o0yJarouuiics MoKa3bIBaeT CPEeIHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYJCHT NPEACTaBIsET OJHOE 3HAHHUE
y4eOHO-ITPOrpaMMHOT0 MaTepualla, yCIEIHO BhIIOIHAIOUINHI IPeayCMOTPEHHBIE B IpOrpaMMme
3a/laHusl, YCBOUBIIIHMI OCHOBHYIO JIUTEpPaATypy, PEKOMEHI0BaHHYIO B MporpammMe. Kak mnpasuio,
OLIEHKA «XOPOIIO» BBICTABIISETCS CTY/A€HTaM, OKa3aBIINM CUCTEMAaTHUYECKUM XapaKTep 3HaHU!
[0 JUCLUUIUIMHE U CIOCOOHBIM K MX CAMOCTOSITEIbHOMY MOIIOJIHEHHIO U OOHOBJICHHIO B XOJI€
nanpHenme yueOHoi paboThl U Ipo(eCcCUOHATBHON eI TEIbHOCTH;

— Ha OIEHKY «yJIOBJIETBOPUTENHHO» (3 Oamia) — o0yJaronuiicst moka3piBaeT MOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTY/I€HT, IPEACTABIISAET 3HaHNUS OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaia B 00beMe, HE0OX0IMMOM /IS lanbHelIel yueObl u
IpeJICTOSIIEH pabOThI O CHELMATIbHOCTH, CIPABIISIOLIUICS C BHITOJHEHUEM 33/1aHUH,
IPEIYCMOTPEHHBIX MPOrpaMMOi, 3HAKOMBIHM ¢ OCHOBHOM JIUTEpaTypoid, peKOMEH1I0BaHHOM
nporpammoii. Kak npaBuso, olieHKa «y10BIE€TBOPUTENBHOY» BBICTABISAETCS CTYACHTAM,
JOTTYCTHBIIIMM MOTPEIIHOCTH B OTBETE HA HK3aMEHE U MIPU BHITIOTHEHUH YK3aMEHAIIMOHHBIX
3a/laHui, HO 00J1a1al0IUM HEOOXOAMMBIMU 3HAHUSMU JIJIS1 X YCTPaHEHHUs 110 pyKOBOJCTBOM
MpernoaaBaTens;

— Ha OIICHKY «HEYIOBJICTBOPUTEILHO» » (2 Oaiina) — pe3ynbTaT 00ydeHHs He TOCTUTHYT,
00y4aroImuiicss He MOXET MOoKa3aTh 3HaHUS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
uH(pOpMallii, HE MOXKET MTOKa3aTh MHTEJUIEKTya IbHble HABBIKU PELIEHMs] MPOCTHIX 3aJ]ay, T.€. Y
CTyZ€HTa, 0OHAPYKUBAIOTCS POOEIIBI B 3HAHUSAX OCHOBHOI'O y4eOHO-ITPOrpaMMHOI0 MaTepuana,
JOCTUTHYTBI TPUHITUITHAITLHBIC OIMMOKA B BBITIOJTHEHHUH MTPETYCMOTPSHHBIX MPOTPaMMO
3a7laHUN.

Ha OLICHKY «HEYTOBJIETBOPUTEIBbHOY (1 Gamr) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHKS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHUSI MH()OPMAITHH, HE MOXKET IOKa3aTh MHTEIJICKTYaJIbHbIE
HABBIKU PEUICHUsI TPOCTHIX 3aad.






