MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBOTI'ALIIEHUE I10JIE3HBIX HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Mapkuenepckoe aemno

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypce 3
Cemectp 5
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMOTpeHa MW OJOOpEeHa Ha 3aceIaHHH Ka(beﬂpm I'eonorum,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX e
09.02.2023, npoTokon Ne 5 //// ‘
3aB. kademport N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IMpencenarens 4%4‘\\1/1.1& [eiTaneB

PaGouas nmporpamma cocraBicHa: __64 '
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK e E.IO. leroas

Penensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

///f‘ B.III. I'anamoB
/}"



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanmsaiuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aena u 00orameHms

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHHMS AUCHHUILUIMHBI «OOOraIeHUe IOJEe3HbIX HMCKOIIAEMbBIX) SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuumnuna OOoramieHre MOJIE3HBIX HCKOMAeMbIX BXOAMT B 00s3aTEIbHYIO YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus

®usuka

I'eonorus

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[Ipon3BoacTBEHHAS - PEAAUILIOMHAS IPAKTUKA

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

DKOHOMHKA U MEHE[PKMEHT TOPHOT0 IIPOU3BOICTBA

["'opHOIIPOMBIIIIIEHHAS SKOJIOTUS

Mapkieiiaepckue paboThl MpU TMOA3EMHON pa3pabOTKE MECTOPOXKIECHUN TMOJIE3HBIX
HCKOIIaeMbIX

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBoeHUS TUCHUILUIMHBI (MOAYIsl) «O0oraiieHne noje3HbIX HCKOMAeMBbIX»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKJCHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX TPU PEIICHUH 3a/a4 110 PAlHOHAILHOMY H
KOMIIJIEKCHOMY OCBOEHHIO T€0PECYPCHOr0 NOTEHIMAaIa HeJIp

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJL JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
MopoA0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;
— caMocCToOsTebHAs paboTa — 68,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHas s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
& B aKaJl. yacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S & ©|caMOCTOSITeNIbHOM | ycreBaeMoCTH U
JUCLIATUINHBI 5 £ . | xoMmnereHuMK
@) g & paboTHI MIPOMEKYTOYHOM
nab. |mpakr. | 3 @
Tex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. 1. Beenenue
Nzyuenue
11 1.1 CopeprxaHue YHeHH
OCHOBHOI1 1
TUCIUIUIMHBL, ee  3aadvd. N
JIOTIOJTHUTENEHOM
3HayeHue u poiib 1 HTCPATYDBL 1O Konrponsnass |OIIK-4.1
oOorare-Hus npu paryp paborta Nel OIIK-4.2
JCIUIUIAHE,
UCIIOJIb30BAHUM  PA3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX .
JIEKLUH.
N3yuenune
OCHOBHOMH U
12 12. Kiaccudukarms JIOMOJHUTEILHON OIIK-4.1
KonTponpuas
IpOLECCOB Ui 00OTalleHuUs 1 JUTEPATYpPHI 110 aGota Nol OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE, p B
KOHCIIEKTa
JICKIHH.
N3ydenue
1.3 1.3. Omnepauuu, IUKIBI, Y N
CTaJuH Onenka OCHOBHOM 1
3(1)(1)CK”1".I/IBHOCTI/I TIPOLIECCOB AOTIOTHATENBHOH KonTposbhas OIK-4.1
pott 5 1 JIUTEPaTypHI 10 P OIIK-4.2
oOorameHus " pabora Nel
JTUCLIUTUIMHE,
KOMIUIEKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS o
JICKLUH.
N3ydenue
1.4 14. TIlpomyktsl W .
MoKa3aTesn oboraieHus OCHOBHOM I
. : JIOTIOJTHUTENEHOM OIlK-4.1
MarepuanbHelii  6amaHc 1o Kontponbnas
1 JIUTEPATYPHI 110 OIIK-4.2
TBEpAOMY, METaLly, BOAE B pabora Nel
JCIUIUIAHE,
TEXHOJIOTHYECKUX cxemax
OGOraleHHS Py KOHCIIEKTa
py JIEKIU.
N3ydenue
15 1.5. IlonsiTne o YHEHE
KOJINYECTBEHHBIX OCHOBHOM I
JIOTIOTHUTEIBHON OIIK-4.1
XapaKTePUCTHKAX KonTtponbhas
1 JIUTEPATYPHI 110 OIlK-4.2
BEIIECTBEHHOTO cocraBa pabora Nel
JUCLIUTUINHE,
MHUHEPaJIbHOTO  CBIPbSt U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JICKLIUH.
Uroro no pazaeny 5
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOH 1
I'panynomerpuueckuii coctan OTIOJTHUTEIbHON
psﬂ g H b NPOLYKTOB 2121 HJII/ITepaTypBI j1(o) KonrporsHas OIIK-4.1,
pabota Ne 2 OIlK-4.2
oboramieHusi, METOIbl €ro JWC-LIUIUINHE,
orpeJieNieHUs KOHCIICKTa
JIEKITUH.
Nzydenne
2.2 2.2. CuToBBIl aHaNM3. OCHOBHOWH
[Ikana KJaccu(pUKaIMH, 20U H;;:;p}ﬁ;;ﬁ};%ﬂ Kontponbhas OIlK-4.1,
MOJYJIb HIKaJIbI pabora Ne 2 OIIK-4.2
KJac-cuduKauu AHC-ILTHILIMHE,
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTka OCHOBHO# 1
€3yJIbTaTOB OTIOJIHUTEIIBHOM
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O HJII/ITepaTypBI o Kontponbras OIIK-4.1,
pabora Ne 2 OIIK-4.2
aHanM3a U IMO-CTPOCHHUE JUC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 4/41
3. 3. [MonroroButenbHbIE
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
3.1 3.1 T poxogere. 421 Hﬁ;;’;pi?;;i‘;f;?)ﬂ ﬂa6i;2lTP:)TpaH0171 OIIK-4.1,
Hasnauenue npouecca OIIK-4.2
JIHACIHTIINHE, paboThI
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddextuBHOCTH JIOTIOJTHUTEJIbHOU OMK-4.1
TPOXOYCHHUs, KIaCCHPHUKALIUS 4 JTUTEpaTypHI TIO OIK- 4'-2'
Y KOHCTPYKIIUHU TPOXOTOB JUCLIUTUINHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGneHue. JIOTIOJTHUTENILHOU 3amura OTIK-4.1
Haznauenue IpoOIIeHusI, 3/3U JTUTEepaTypHI TIO n1ab0paToOpHO OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudpukauus u OCHOBHOWH
KOHCTPYKIIUH JAPOOWIIOK ISt AOTIONHHTCIILHOR KonTponbuas OIIK-4.1,
KPYITHOTO, CpEeIHEero u fIATCPATYPHI 11O pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS AUMCIMIILITHHC,
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
35 3.5. KpymHocts, 10 OCHOBHOM 1
KOTOPOii HE00XO0TUMO OTIOJIHUTEIIBHOM
ILpO6€ITI> CBIpbE rilepen 1 }IJ'II/ITepaTprI o Kourposbuaz OIK-4.1,
pabota Ne 3 OIlK-4.2
oborarieHreM. CxeMmbl JUCIUTUINHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. Wsmenbuenue. JIOIOJIHUTEILHOMN 3amura OIK-4.1
3aKOHOMEPHOCTH  Ipolecca 1 | 4/3,41 1 JUTEPATYPHI 110 nabopaTopHOi OIK 4' 2‘
HM3MENTbYCHHUS JIHCHHILINHE, padoThI '
KOHCIIEKTA
JIEKIIHMH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccubpukarms JIOIIOJIHATEILHOM
a3MOJILHOI'O 000 )clt)OBaHI/ISI 1 8 JINTEPATYPEHI 110 Kontponbras OIIK-4.1,
p Py ’ patyp pabora Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIHCHHILINHE,
KOHCIIEKTA
JIEKIIHH.
3.8 3.8. T'mupammmueckas W3zyyenue
KiIaccupuKalus U ee poiib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIHHOM
(habpux 3aKOHOMEPHOCTHU 1 HJII/ITG aTypsl 10 Kontponbras OIIK-4.1,
PHIK. p paryp pabora Ne 3 OIIK-4.2
CBOOOJHOTO M CTCCHCHHOTO JIHCLHILINHE,
magenns 4dactui. OCHOBHEIE KOHCIIEKTa
MPUHIMITBL KIIAacCU(UKAIN JICKIIUH.
Nzyuenue
OCHOBHOM 1
3.9 3.9. Konctpykiuu N
JIOIIOJIHUTEIBHOM
MEXaHUYECKHUX 1 4 HTEDATVODL 110 KonTposnbnas OIIK-4.1,
KJIacCU(pHUKATOPOB, 00JaCTh paryp pabora Ne 3 OIlK-4.2
JIHACIHIIINHE,
UX TPU-MEHEHUSI
KOHCITEKTa
JICKITUMN.
Nzydenne
OCHOBHOM U
3.10 3.10. Koucrpykuum u JTOTIOJTHATENILHON OIIK-4.1
MIPUHIIMIT JIeHCTBUS 1 JINTEPATYPHI 110 KonrporbHas OIIK-4.2
P paryp paGora Ne 3 '
THIIPOIIMKIIOHOB JACIHATIINHE,
KOHCITEKTa
JIEKITUH.
HWroro no pazaeny 10 | 16/8,41 36
4. 4. OcHOBHBIE TPOLIECCHI
W3yuenue
41 4.1. TI'paBuTanyioHHOE ey
OCHOBHOM 1
oborarienne MTOJIE3HBIX .
JIOIIOJIHUTEIHHOM 3armura
nckonaeMmbix. Teoperndeckue " OIIK-4.1,
1 421 1 JUTEPATYPHI 110 n1abopaToOpHOM
ocHOBEI. CKOpOCTh TIaJIeHUs, OIIK-4.2
JIUCHMILINHE, padoTsl
K03 GUIUEHT
KOHCIIEKTa
paBHOMAIAEMOCTH .
JICKITHA.
4.2 4.2. Iporecchr
IpaBUTAIIOHHOTO Nzyuenue
o0oraIeHns: MIPOMBIBKA, OCHOBHOM 1
OTCaJKa, KOHIICHTpauus Ha OITOJIHUTEIHHOM
CTOJ‘IZ;X, 06011l"a EH;I-IQ Ha 1 2 }IJ'II/ITG aTypsl 110 Kontposshas OIIK-4.1,
’ H patyp paGora Ne 4 OIlK-4.2
IIUTI03aX u Kenooax, JUCIUTUINHE,
BHHTO-BBIX cemaparopax, KOHCIIEKTA
oboraiieHie B TSDKEIBIX JIEKITH.
CYCICH3HSX
Wzyuenune
4.3 43. CymHocTh yHeHn
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHUBHBIC .
JIOTIOJIHUTEIbHOI
u TEXHOJIOTUYECKHE 1 HTePATYDBL 1O Kontposbnas OIIK-4.1,
nmapaMerpsl  amnmapatoB U paryp pabota Ne 4 OIlK-4.2
JIHACIUATIINHE,
MalIlvH, MpaKkTHKa X
KOHCIIEKTa
MPUMECHEHUS

JICKITUH.




4.4 4.4. MaruutHoe
oboramenue. TeopeTudeckue

Nzyuenue
OCHOBHOH U

OTIOJIHUTEJIBHOM 3amuTa
OCHOBBI. MarsuTHblie HHHTe ATVDBL 11O 1a6o I:To Hoit OIIK-4.1,
CBOWCTBa MHHEpAJIOB, paryp parop OIlK-4.2
JTUCLIUTUIAHE, padoThI
MarHATHBIC oJIst
KOHCIICKTa
CenapaTopoB .
JIEKLUH.
Nzyuenue
4.5 4.5. O6opynoBanue IS yHeHy
MarHuTHOTO oOoraieHus: OCHOBHOM 1
) JIOTIOJTHUTEJIbHOU OIIK-4.1
cemaparop ISl CWIBHO U KonrponbHas
JUTEPATYPBI 10 OIIK-4.2
c1a00MarHUTHBIX PYJl; CyXue pabota Ne 4
JCIUIUIAHE,
u MOKpEIe MarHuTHBIE
KOHCIIEKTa
Ccernaparopsl .
JIEKLUH.
Nzyuenue
46 4.6. Daekrpuueckoe OCHOBHO# 1
oOorarieHue. duznyeckue JIOTIOJTHUTEIbHON OIIK-4.1
OCHOBBI mporecca. JHTEPATYPHI 110 Kourporbras |y g 5
P ’ paryp pabora Ne 4 '
MOJ-TOTOBKA MaTepuana K JTUCLIUTUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
47 4.7. Knaccudukanus .
JIOIIOJIHUTEIbHOMN OIIK-4.1
AIIEKTPUYECKUX CerapaTopos, KontponbHas
JTUTEepaTypsI IO OIIK-4.2
UX  KOHCTPYKTHUBHBIC u pabota Ne 4
TCIUIUIAHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa
JICKLIUIL.
Nzydenne
OCHOBHOM 1
4.8 4.8. CrenuanbHbIie JIONOJHUTEILHON OIIK-4.1
KonTponpuas
METO/IbI MOATOTOBKHU u JUTEpaTypsl IO aGora Ne 4 OIIK-4.2
oborarieHus pya JCIUIUIAHE, P h
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oborameHne 1O  TPEHHIO, OCHOBHOMH 1
dhopwme, LBETY, JIOTIOJTHUTENILHOU OIlK-4.1
KonTponpuas
(ororpa-BuTanys;  00KHT JIMTEPATYPHI IO aGora Ne 4 OIIK-4.2
PyR; n3oupaTenbHOe JICIUIUINHE, p -
IpoOlieHne,  W3MeJbYCHUE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®aoranroOHHOE .
JIOTIOJTHUTEIbHON 3amura OIlK-4.1
oborammenue. Teopernueckue .
JUTEPATypPhI IO naboparopuoit  |OIIK-4.2
OCHOBBI. Kunernka
TCIUIUIAHE, paboThI
(hroTanun
KOHCIIEKTa
JIEKIIUH.
N3ydenne
OCHOBHOM 1
411 4.11. ®dnoranuoHHbIE .
JIOTIOJIHUTEIIbHOMU OIIK-4.1
peareHTHl, ux KonrponbHas
JUTEPATYPHI 10 OIIK-4.2
KIaccu(UKanus, Ha3HaAuUCHUE pabora Ne 4
. TCIUIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOU 1
412 4.12. ®dnortanuoHHbIE .
JIOTIOJIHUTEIIEHOMU OIlK-4.1
MaIlHHBI, ux KonrponbHas
JINTEPATYPHI 110 OIlIK-4.2
KiaccupuKaIms, pabota Ne 4
JICIUIUINHE,
KOHCTPYKIIHS
KOHCIIEKTa

JICKIIHMH.




413 4.13. IIpakTuka W3zyyenue
PUMEHEHUS MaluH OCHOBHOH 1
Ppa3InYHBIX THUIIOB JIOTIOTHUATEILHOMN OIIK-4.1
KonTtponbnas
(MexaHWYeCKHeE, JIMTEPATYPHI IO OIIK-4.2
pabota Ne 4
ITHEBMOMEXaHNYECKUE, JCIUIUIAHE,
KOJIOHHBIE H Jip.). CXeMbl U KOHCIIEKTa
PeXUMBI GIOTANH JIEKLUH.
Hroro no pasgeny 12 | 13121 5
5. 5. O0e3BOXHBaHNE u
onpoOOBaHNe
Nzyuenue
OCHOBHOM U
51 5.1. OGe3BoxuBaHUE. [ ———
Haznauenue ornepanuit 1 5 4 IHTEDATYDLL 110 KontponbHas OIlK-4.1,
00€3BOXKUBAHUS u nx paryp pabota Ne 5 OIIK-4.2
JICIUIUTAHE,
KJaccUpUKaIus
KOHCIIEKTa
5 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 5.2. OmpobGoBanue u OMOTHATEHO
KOHTPOJIb Ha Kontposnbnas OIIK-4.1,
1 1 4 JUTEPATYPHI 110
oborarutenbHbIX  (habpHKax. paborta Ne 5 OIlK-4.2
JUCIUIUTAHE,
Turel 1 Ha3HaYeHUE IPOO
KOHCIIEKTa
JICKLIUIL.
Hroro mo pazneny 2 3 8
6. 6. OOmue cBemeHus 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 6.1. TexHomormyeckue OTONHHTEILHOMN
CXEMBI: Ka4yeCTBEHHBIC, 1 87 Hﬂl/lTe ATVDBL 1O Kontposbnas OIIK-4.1,
BOJIHO-IIJTAMOBBIE U CXEMBI ! paryp pabota Ne 6 OIlK-4.2
JCIUIUIAHE,
LEIH anmnapaToB
KOHCIIEKTa
JIEKITUH.
W3yuenune
6.2 6.2. VYrpasneHue .
OCHOBHOMH 1
Ka4eCTBOM MOJIE3HBIX OTIONHHTILHOMN
MCKOIAeMBbIX MPH HX J00bIUE, A KonTponpuas OIIK-4.1,
5 1 8,5 | mureparypsl o
YCpEeIHEHHE MHHEPAIbHOTO pabota Ne 6 OIIK-4.2
JUCIUIUTAHE,
CBIpbSl B TOPHOM IIeXe U Ha
o KOHCIIEKTa
o0o-ratutensHOH (adbpuke o
JICKITHH.
N3ydenue
6.3 6.3. TexHonorus ety
OCHOBHOMH 1
oboramieHuss pya YepHBIX, .
JIOTIOJTHUTENILHOU
IBETHBIX u peaxkux 1 HTEDATVORL 110 KonTposbuas OIlK-4.1,
MeTaj-10B. TpeGoBaHusA K patyp pabota Ne 6 OIIK-4.2
TUCITUITTAHE,
Ka4yecTBY KOHIIGHTPAaTOB U
KOHCIIEKTa
CBIpBSL. .
JICKIHH.
Wroro no pazaeny 3 17,2
Hroro 3a cemectp 36 [36/14,41 68,2 dK3aMeH
36/14,4
Hroro no aucrumianne 36 ! 68,2 SK3aMeH
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce npenomaBaHusi JUCHMIUTUHBL ««OOOTramieHne Mojae3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUNA HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHUsI, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHU IO KypCy IPOUCXOAUT C UCTIOIb30BAaHUEM MYJIbTUMEANIHOTO 000y 10BaHHUSI.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJAralilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKnus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

CeMunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTEIBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepHuajia, Mpearoararonee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3IUYHbIX HAay4YHBIX I[0/XOJI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3IMYHBIMA MOJEISMHU MHTEPIPETAlUU H3y4acMOro
MaTepuaia.

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaia B ¢opme
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
Mpe/ICTaBUTENeH pa3TUYHBIX HAYYHBIX [IKOJI, Y4YEHOTO)» U «IIPAKTUKa» U T.I1.).

[IpakTuueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHo paboThl,
HalpaBJIeHHas Ha pELIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIECTBEHHOM
nesrenbHOCTH. OOyuaronmecss JOJDKHBI MPOAHATM3UPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPHOIMKEHBI K pealbHOM CUTYyalluu.

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30BaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKax MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — ¢Gopma BOCCO3JaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NeATENbHOCTH CHElHaNuCTa, MOJIEIUPOBAHUSA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.

JlenoBast urpa — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



MPUHITHEM COBMECTHBIX PEIICHH, 00CYXIEHUEM BOMPOCOB B PEKHME «MO3TOBOTO MITYpPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATEHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

PoneBast urpa — umMTanusg WM PEKOHCTPYKLUS MOJIEIEH pOJIEBOrO IOBEACHUS B
MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHOJOru: MPOEKTHOro0 OOy4YEHHMs — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOA3TAIHOTO PELICHUS MPOOJEMHON 3aJaydl WM BBIITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnogaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYHIbl CTYJEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeTIeil U 3a/ad,
(OpPMYITHPOBKY OXKHAAEMBIX PE3YJIbTaTOB, OIpPEICICHHE MPHUHLIUIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3a7ay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK MOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 PEANM3ALHUI0 TUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaTOB pPadOTHI, MX
OCMBICJICHHE U PEe(IIECKCHUIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJeMsl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THITOTE3bI, 0000IIEeHNE PE3YyIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET AETaTbHO NMPOPAOOTAHHON CTPYKTYpHI;
yueOHO-I03HABaTENIbHASL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOJUUHSSICh JIOTUKE U MHTEpEecaM y4aCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3yNbTaTa
(razera, puIBM, MPA3AHUK, U3TAHUE, SKCKYPCHUS U T.I1.).

NndopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAS JCSATENBHOCTh C  SIPKO
BBIPA)KEHHON 9BPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
o0o01mIeHune 1J1s1 Mpe3eHTay 00JIee IIMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOILLEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), nekuusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOTO BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymmne (MEXIpYNIOBOH JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTelbHOTO MpOolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUsA CONMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, IpaUuecKux, ayJuo- 1 BUIEOMaTepHUasoB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM WJIM MCCIIEeI0BATEIbCKON AESTEbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.



6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ABnoxuH, B.M. OcHOBBI 000TaIl[CHUs MTOJIE3HBIX UCKOIAEMBIX ;| YUCOHHK : B 2 ToMax /
B.M. Anoxun. — 4-¢ u3n., ctep. — Mocksa : ['opHas kHura, [6. r.]. — Towm 2 : Texnomoruu
oOoramenus 1moJie3Hbix uckomaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakynea, O.I. OO0orameHnue TMoJe3HBIX 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 [DIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NTykuaaK.U., AxymkuaB.I1., MyknakosaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ oakpana. —ISBN
978-5-16-010748-6.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. Copokun, M.M. ®nortanroHHbIE METOJbI OOOTalIeHUs. XHUMHYECKHE OCHOBBI
durotanuu : yaeobnoe nmocodue / 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, 3JeKTPHUECKUAE U CIICIUATBHBIC METOJBI 00OTaIIeHUS
TOJIC3HBIX MCKOIMaeMbIX: yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-e uzn.,
crep. — Mocksa: ['opHas kuura, [0. r.]. — Tom 1 : MarHuTHBIE U AIEKTPUYECKUE METOJIbI
oOorameHus mone3Hbx uckonaemMex — 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'paBuTaninoHHbIe METO/1bI OOOTAIIEHH: Y UeOHUK IS By30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHIe 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
none3nbix uckonaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX UCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS IepepabOTKH U oborameHus pya: Y4ed. mocod6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MarautHbIe, 3JIeKTpHYECKHE U CIICITUAIBHBIC METOJBI 000TaICHUS
noJie3HbIX uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.I1. OcHOBBI 00OTaICHHS TOJIE3HBIX UCKOTIAEMBIX. Y. ITOCOOUE JIJIS BY30B.
—M.: Henpa, 1986.- 296 c.

10. CrpaBounuk mo oboramenuto pya. B 3 1. /Ilox pen. bormanosa O.C.-2-¢ u3gm.,
ne-pepad. u non. — M.: Henpa, 1983.

B) MeTonuyeckue ykazaHus:
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WNHCTpyKIUs 1O BBIMOJHEHUIO JTAOOPATOPHBIX paboT il CTyAeHTOB crnenuanbHoctu 21.05.04
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https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI o0OorameHus IOJIE3HBIX
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MyxkinakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copoxun, M.M.  ®noTalMOHHbIE  METOJbI
oboraieHus. XUMHUYECKUE OCHOBBI (hioTanuu : yueoHoe nmocooue / M.M. CopokuH. — MockBa :
MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MaruutHble, 3J€KTpHYECKHEC U
CHelHaTbHBIC METOJbI O0OTAICHHS MOJE3HBIX HCKOMaeMbIX : yueOHHMK : B 2 Tomax / B.B.
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

JlexuvoHHasg ayautopus MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd H
npezcTaBieHus HHGopMaIu

JIaGoparopuss MmexaHumueckux wucnbiTanuid 1. JlabopaTopHas ycTaHOBKa IIEKOBOM
JPOOHIIKH;

2. JJabopaTtopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIApOBOM MEJIbHUIBL;

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXO0Ta;

6. CrangapTHbIil HabOp CHUT;

7. JlaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rPaBUTALIMOHHBIE armaparsl (orcamounas MalIllhHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH Cemaparop.

AymuTopun Ui caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACChI; YATAIbHBIE 3aJIbl
oubmmoreku I[lepconanbbie kKoMIbloTepsl ¢ akerom MS Office, Beixomom B MHTEpHET 1 C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tpunoxxenue 1

Y4eOHO-MeTOoANYEeCKOe 00ecTIeYeHHe CAMOCTOSITEILHOM PadoThl 00y4Yar0IMXCst

[To mucnmmumae «O0oramieHue MoJIe3HBIX HCKOMAeMBbIX » MPEIyCMOTPEHA ayAUTOPHAs 1
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

CamocTosTenbHas paboTa CTYAEHTOB IOCTPOEHA TaKUM 00pa3oM, 4TO B Ipoliecce pabo-Thl
CTYACHTHI 3aKPEIUISAIOT 3HAHUSI, IOJTYYEHHBIE B MPOLIECCE TEOPETHYECKOTO O0YyUSHHS, TEM CaMbIM
bopMHUPYIOT TPOPECCHOHATBHBIC YMEHUS U HABBIKH.

B nporecce n3yueHHs JUCHUIUIMHBI OCYIECTBIISAETCS TEKYIIUI U NEPUOTUUECKUI KOH-TPOJIb
3a pe3yJIbTaTaMi OCBOCHHS y4eOHOTO Kypca. TeKkymuii KOHTPOJIb OCYIIECTBIISIETCS
HETOCPEACTBEHHO B IPOIIECCe YCBOCHUS, 3aKPEIUICHNUs, 0000IIEHHS U CHCTEMAaTU3allui 3HaHUH,
yMeHHﬁ, BJIAACHUA HaBbIKaMU W ITO3BOJIACT OIICPATUBHO AUArHOCTUPOBATH U KOPPECKTUPOBATD,
COBEpILEHCTBOBATh 3HAHUS, YMEHUS U BIIJICHUE HABBIKAMH CTYJEHTOB, 00eCIIeYrBaET
CTUMYJIMPOBAHHUEC U MOTHUBALIUIO UX ACATCIIBHOCTH HAa KaXX/IOM 3aHATHHU. TGKYHH/II\/’I KOHTPOJIb
OCyIIeCTBIIsIeTCS B (hopMe YCTHOTO onpoca (codeceJoBaHus ).

[Tepuonnueckuii KOHTPOIIb IEJIb KOTOPOTO 0000IIEHNE U CHCTEMAaTH3aITus 3HAHUH, TPOBEPKa
3(1)(1)CKTI/IBHOCTI/I YCBOCHUS CTYACHTAMU OMPCACIICHHOT'0, JIOTHYCCKHU 3aBCPIHICHHOI'O0 COACPKAHU A
y4eOHOTr0 MaTepuasia OCyIeCTBISIETCS B (hOpME 3alTUThI TAOOPATOPHBIX, KOHTPOJIBHBIX PaldoT.

OrneHOYHBIE CPENICTBA /IS IPOBEACHUS TEKYIIEH aTTecTaluu



Tecmut Onsa camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcs 00OrameHneM nojae3HbIX HCKONaeMbIx?

1. D10 mporecchl XMMUYECKOTO pa3IesIeH!s] MUHEPaJIoB.

2. DT0 npolecchl MEXaHUYECKOTO pa3/iesIeHUsl MUHEPAJIOB 0€3 N3MEHEHUSI XMMUUECKOT O
COCTaBa ChIPbS.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI 33 CUET YACTUYHOTO WUJIH ITOJHOIO
[epexo/a IEKTPOHOB OT OJTHUX aTOMOB K IPYTUM.

4. D10 mpoecchl U3MEHEHUS CTPYKTYPBl, MUHEPAJIHHOTO, @ MHOT/Ia M1 XUMHYECKOT'O COCTaBa
TOPHBIX IIOPOJ] B 36MHOM KOpe.

2. KoHlleHTpaTOM Ha3bIBaeTcH ...

1. IpoyKT, B KOTOPOM MaccoBasi A0JIs I0JE€3HOT0 KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOIHOM pyHE;

2. IPOYKT, B KOTOPOM MAaccoOBas J0JIs [T0JIE3HOT0 KOMIIOHEHTA HIKE, YeM B UCXO/IHOM pye;

3. IpOAYKT, B KOTOPOM MaccoBasi J10Jis [10JIE3HOIO KOMIIOHEHTA BBIILIE, YEM B UCXOIHOMU pyAe,
HO HU)KE, UeM B KOHIIEHTpPATE;

4. IPOAYKT, B KOTOPBIHN BBIACISACTCS OONbINAsi YaCTh MUHEPAIOB BMEIAIOIIEH TTOPOIBI 1
BPEIHBIX IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedeHb U MOCIE10BATENbHOCTh TEXHOJIOTUUECKUX MTPOLECCOB U ONepaluii, KOTOPbIM
MI0JIBEPIaeTcs OJIE3HOE UCKOIIAaEMOE;

2. KOJINYECTBEHHbIE ITOKA3aTeNIN 000TalleHNs U1 KaXI0U orepaluu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, T0OABIISIEMOE B ONPEACTICHHBIE OTIEpAIlH U MPOYKTHI 000TaIIeHNUS;

4. myTH cie0BaHMsl [T0JIE3HOTO UCKOMAEMOr0 M MMPOJYKTOB 000TalIeHUs C YCIIOBHBIM
M300paKeHHE armaparos.

4. CTeneHb KOHIEHTPAaLMHU NOKA3bIBACT:

1. Bo ckosbKO pa3 Macca KOHLIEHTPAaTa MEHbBIIIE MAcChl ChIPbS, U3 KOTOPOTO OH MOJYYEH;

2. Bo ckonbKo pa3 MaccoBas J10Jis1 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBO JIOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 10111 IeHHOTO KOMIIOHEHTA Mepelia B XBOCTHI;

4. CteneHb NpUOIMKEHUS PEAIbHOTO Mpoliecca 000TalleHHsl K U1eaTbHOMY.

5. UTo noka3bIBaeT BhINMyKJIas XapaKTepPUCTUKA KPYITHOCTH T10 IUTIOCY?

1. B mpo6e npeobiiaatoT KpyImHbIE 3epHa.

2. B npo0e npeobaaroT MeJIKHE 3epHa.

3. B mpoGe paBHOMEpPHO pacHpe/IesIeHbl KpYITHbIE U MEJIKHE 3epHa.

4. B nmpobe npeo01ajatoT UIaMBl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTE]bLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. 1715t KOHTPOJISL KPYMMTHOCTH IPOOJIEHOTO TIPOTYKTA.

2. JIns mosrydeHust TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3zaeneHus 4acTHll, UMEIOIUX pa3Iuius B TBEPAOCTH WU (GOpMeE KYCKOB.

4.]1ng oTaeneHus TOTOBOTO MO KPYHMHOCTH MPOAYKTa OT MCXOJHOTO MaTepuana,
MOCTYIAIOIIETO Ha IpobIIeHNe.

7. Jlast rpoXo4eHus KPYMHOKYCKOBOI0 MaTepHaJia MperuMyllecTBeHHO
UCIOJIB3YIOTCH...

1. KOJOCHHMKOBBIE PEIIETKH.

2. JHCTOBBIC peméTa.

3. TPOBOJOYHBIE CETKH.

4. nyroBbl€ CHUTA.

8. Ilpu xkakom ycjoBuH 3P (PeKTHBHOCTH IPOXOUYEHHS PABHA HYJII0?

1. ConepxaHue 0TCEBaEMOro Kjlacca KpyIHOCTH B UCXOHOM pyJie paBHO COAEPIKAHUIO
0TCEBAEMOr0 KJ1acca B HAJPEIIeTHOM IPOIYKTE.

2. CopaepxaHue OTCEBAEMOT0 KJlacca KPYIHOCTH B HAJPEIIETHOM IIPOAYKTE PaBHO HYIIO.



CopepxaHue 0TCeEBaEMOro Kjlacca KpyIHOCTH B UCXOHOMU pyzae paBHO 100%.
CopaeprxaHue 0TCeBaeMOro Kiacca KpyImHOCTH B HaJpeleTHOM poaykre paBHo 100%.
B 4yem cymHoCTh npouecca qpodaeHus?
Paznenenue celmydynx MaTepragoB Ha KJI1acChl KPYITHOCTH.
Pa3nenenue nonesHbIx HCKOMAEMBIX O] AEMCTBUEM BHELIHUX CHUJI, IPEOA0JIEBAOIINX
BHYTPEHHUE CUJIbI CLIETJICHUS MEKIY YaCTHIIAMHU.

3.  Ortnenenue OCHOBHOW MacChl BMEUIAIONIECH MOPOJIBI OT UCXOAHOM PYABI epesl TOHKUM
U3MEJIbYCHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IMYHBIX 110 KAUECTBY IMOJIE3HBIX UCKOMAEMBIX IS
HOBBIIIEHUS OHOPOJIHOCTH KaY€CTBEHHOI'O COCTaBa PY/I.

10. YTo moka3biBaeT cTeneHb APo0daeHus?

1. Bo ckonbko pa3 pazMep OTBEpCTUH NPEAbIAYILEro cuTa 0oJiblIe pa3Mepa OTBEPCTHH
MOCJIEIYIOIIEro CUTa B CTAaHIAPTHOM Habope CHT.

2. Bo ckosbKO pa3 KpyIHOCTh JIpOOJIEHOr0 MPOoIyKTa Ooble pa3Mepa pa3rpy304HON MIeIH
JPOOVIIKH.

3. Bo cKoJsbKO pa3 KpyIHOCTh KYCKOB IPOOJIEHOTO MPOAYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMNAIOMIMX Ha IpoOJIeHHUE.

4. Bo CKOJIBKO pa3 KpYIHOCTb KyCKOB APOOJIEHOr0 MPOAYKTa 00JIbIIe KPYITHOCTH KYCKOB,
NOCTYMNAIOMIMX Ha IpoOJIeHHUE.

11. B meabHHDAaX caMou3MeJbUeHHS U3MeJIbYalolleii cpeloil ABISAIOTCS:

1. crangbHBIE CTEPKHHU.

2. cTalbHbIC WIM YYT'YHHbIC LIAPHI.

3.  pyzHas «rais.

4. KpyHHbIE KYCKU PYJBbI.

12. Kakoii n3 nepeyucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALMOHHOMY METOAY
o0oramenus?

1. orcanka

2. KOHLEHTpAIMs Ha CTOJIAX.

3.000raieHue B TSKEIbIX CYCIEH3UsX.

4. oboraieHue no TPEHUIO.

13. O6sacTh NpUMeHEeHUsI KOHIEHTPAMOHHBIX CTOJIOB.

1. [lnga oGoraieHus 30J0TOCOIEPKAIUX TECKOB U TOHKO U3MEIbUEHHBIX PYA PEIKUX
METaJIJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yraeit kpynaoctsto 250-0,5 mm.

3. s oborameHust pya YepHBIX METALIOB KPYMHOCTHIO 50-0,2 MM.

4. Jlns oborauieHus Cyiab(QUIHBIX Py IBETHBIX METAJJIOB.

14. CymHocTh npouecca neHHou guoranum.

1. TunpodunbHbIe YacTUIIBI 3aKPETIISIOTCS HA BO3LYLIHBIX My3bIPbKax M BCILJIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIE YACTHIIBI OCTAIOTCS B 00HEME MYJIBITHI.

2. T'mapodoOHbIe YacTHUIIBI 3aKPETIISAIOTCS HA BO3YLIHBIX My3bIPbKax M BCILIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIHHBIE YACTHIIBI OCTAIOTCS B 00BEME MTYJIBITHI.

3. T'mapodobuble u THAPOPHUIBHBIE YACTHIIBI 3aKPEIUISIOTCS Ha BO3YIIHBIX MY3bIPbKax U
BCIUIBIBAIOT HA TOBEPXHOCTb.

4. T'mapodoObHble U THAPOPHUIBHBIE YACTUIIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM (pM3MYECKHUM CBOIICTBOM MHUHEPAJIOB, ONpPeIe/II0IHM BO3MOKHOCTD
MATHUTHOI'0 000TralleHusl, sSIBJISIeTCS:

1. VYaenpHas MarHUTHas! BOCTIPUUMYHBOCTb.

2. JlupnexTpuueckasi IPOHUIIAEMOCTb.

3. JlromuHecTeHIHS (XOJI0THOE CBEUCHHE).

4. TpubosnexTpudeckuii 3PQexT.

NME O R



Bapuanm Ne 2.

1. Ilenbo 060raTUTEIHHBIX MPOIIECCOB SBISETCS:

1. Brigenenue MeTaisioB U3 XUMUYECKUX COCAMHEHUHN U OTJEICHIE HEMETAINTUYECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKENATEIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPOJIbI U BPEAHBIX TpUMEcel U
MOJIy4eHHE KOHILIEHTPATOB, TI0 CBOEMY Ka4eCTBY YOBJIECTBOPSIONIUX TPEOOBAHUSAM
MOCIEAYIOLUX MEPEIETIOB.

4. U3BrneueHue OTIEIbHBIX COCTABISAIOLIMX TBEPIOT0 MaTeprasa ¢ IOMOIBIO PACTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CkomnieHHe NOJE3HBIX HCKOMAEMBIX B 36MHOM KOpe.

2. DneMEeHT WIH IPUPOIHBIA MUHEPAJ, C HEJbIO Oy4YeHUsI KOTOPOTo 10ObIBAETCS OJIE3HOE
HCKOIIaeMOE.

3. IIpupoanoe xumMuyecKoe coeIMHEHUE, 00pa3yIoleecs NPy Pa3IMYHBIX
(U3UKO-XMMHYECKUX MPOIIECCaX, MPOTESKAOIINX B TIIyOMHAX U HA ITOBEPXHOCTH 3EMIIH.
DNeMEeHTHI WIH MPUPOIHBIE MUHEPAIIbI, KOTOPbIE YXYAIIAI0T KaueCTBO KOHIIEHTPATOB.
D} PexTHBHOCT 00OTANIECHUS XapaKTEPH3YET...

MOJIHOTY OTJENIEHHUSI MEJIKOTO MaTepuaia OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOIO KJIacca KPYIHOCTHU B CJIUB UJIU B TIECKHU.

JIOJTEO [IEHHOTO KOMITOHEHTA, IEPElIe/IIEero B KOHIIEHTPAT U3 UCXOIHOU PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K HICATBHOMY.
BoaHo-1mmamoBas cxema MoKa3bIBaeT:

. IlyTu cnenoBaHus NOJIE3HOTO UCKOMIAEMOT0 U IMPOYKTOB 00OTallleHuUs C YCIOBHBIM
H300paXeHHEM arnaparos.

2. llepeueHb U MOCIEIOBATEIBHOCTD TEXHOJIOTHUECKUX MPOIIECCOB M OTIEPAIINU, KOTOPBIM
MOABEPraeTcs MOJIE3HOE UCKOMAEMOE.

3. KomnvecTBeHHBIE MOKa3aTeN 000TAMCHHS ISl KaXK/I0W OTIepanyuy 1 MPOAYKTOB.

4. KonudecTBo BOJBI, 100ABIsIEMOE B OTJEIbHBIE OMEPAIH U TPOIYKTHI.

PP ONMNE WA

5. Kakas u3 nepednciieHHbIX onepanuii He OTHOCUTCS K OATOTOBUTENIBHBIM Mpolieccam
oOoramenusa?
1. [pobnenue.
2. T'poxouenwme.
3.  VYcpennenue.
4. QOuncTKa CTOYHBIX BOJI.
6. Uro nmoka3bIBaeT TOUYKA MEePeCceYeHns CyMMapHOM XapaKTEPUCTHKH «I10 IUTIOCY» C OChIO
abcuucc?
Pa3mep MakcuMalibHOTO KyCKa B Ipooe.
Pa3zmep MUHUMaATBHOTO KyCKa B Mpoode.
CpenneMenuaHHbIN pa3Mmep.
Cpennunii quameTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JINCTOBBIX) PEILIET SBISAETCS:
[TponomKUTENBHBINA CPOK CTYXKOBI M TIOCTOSIHHBIN pa3Mep OTBEPCTHI.
Bonbas monians «KUBOTO CEUEHUSD.
Manas niomanb «KUBOTO CEUSHUS.
BoIcTpbIil M3HOC, Pa3pbIB U CMELIEHUE MIPOBOJIOYEK.
®dopmymna ais pacdera 3OPEKTUBHOCTH TPOXOUCHUS:
E=gc — v,
c_ 7(B-a)
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Yem onpezensercs TIaBHBIM 00pa30oM KOHEUHas KPYIMHOCTh IPOOIEHOro MpoayKTa?
Pa3mepom BKpamjieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
Kpenocteio pysl.
MaccoBoit A0Jiel LIEHHOTO KOMITOHEHTA B PYJE.
KpynHOCTBIO HCXOTHOM PYIIBI.
0. Kaxum 06pa3oM mpoHCXOJUT MpoIiece APOOICHUS B KOHYCHBIX APOOHIIKaxX?
3a cyeT TMHAMHUYECKOI0 BO3JICHCTBUS pOTOpA.

2. 3acuer pa3faBIMBaHUA MEXIY ABYMS TUTUTAMHU.

3. 3a cueT 3KCIEHTPUYHOTO JABHKEHUS BHYTPEHHETO KOHYCA.

4. 3a cuer 3aXBaTbIBaHUs 3yObsIMH U pacKaJlbIBaHUS 10 TPeOyEeMOil KpyITHOCTH.

11. TlonsATHE O THIPABINYECKON KiIacCHUpUKAIIH.

1. Ilpouecc pa3aeneHus cMeCu MUHEPAIbHBIX 3€PEH Ha KJ1ACChl KPYITHOCTU IO CKOPOCTSAM
OCaXKICHHsSI B BOJHOM cpejie.

2. Tlpouecc pa3aeneHus CMECH MUHEPAIBHBIX 3€PEH Ha KIJIAcChl KPYITHOCTHU TI0 CKOPOCTSIM
OCaXICHHSI B BO3IYIIHOM cpejie.

3. Ilpomuecc pa3aeneHusi CMECH MUHEPAITBHBIX 3€PEH Ha KIIACCHl KPYITHOCTH MTPHU MOMOIIN
MIPOCEUBAIOLINX MTOBEPXHOCTEH.

4. Ilpouecc pa3neneHus: CMECH MUHEPAJIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU Cpele,
MyJIbCUPYIOLIEH OTHOCUTENBHO Pa3AeNsieMO CMeCH B BEPTUKAILHOM HAlpPaBICHHH.

12. TIpomecc pa3aesieHus YacTHIl B TSKEIBIX cpeliaX (CYCIeH3HIX ) TPOUCXOINT:

1. TIlo mIoTHOCTH YaCTHILL.

2. Tlo cKOpOCTSIM MaJIeHUsT YaCTHIl B CPeIe.

3. Ilo xpynHOCTH YacTuL.

4. Ilo ¢popme vacTu.

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

1. Huskuii pacxoJ1 2JI€KTPOIHEPTUH.

2. IlpocroTa mMpoU3BOJICTBEHHOTO KOMILIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYSHHUS KOHIICHTPATOB.

4. YHuBepcalbHOCTb, BO3MOXKHOCTb Pa3/I€IeHUsI TIOOBIX MUHEPAIBbHBIX KOMILIEKCOB.

14. B xakux nojisx NpOMCXOAUT MarHUTHas cernapanus’?

1. B anekrpuyeckux mossx.

2. B HEOIHOPOJHBIX MArHUTHBIX MOJISAX.

3. B 0JHOPOAHBIX MAarHUTHBIX MOJISX.

4. B >1eKTpOMarHUTHBIX MOJSX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKOM cernapaiim:

1. OGorameHue pya YepHbIX METAIJIOB.

2. Oo0orarieHre TeXHOJIOTHIECKOTO ChIPhs ¢ HU3KOW MAacCOBOM J0JICH IIEHHBIX
KOMIIOHEHTOB.

3. JloBoaKa HEKOHAWITMOHHBIX KOHIIEHTPATOB Pyl PEIKHX METAJUIOB, KEPAMUYIECKOTO CHIPHS,
CIIIOJI, aJIMa30B.

4. OOoraiieHre BceX TUIIOB MUHEPATbHOTO CHIPBS.

E= 10*
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Bapuanm Ne 3.

Kakoe u3 nepeuncieHHbIX MOJIe3HBIX UCKOMAEMBIX HE MOABEpraeTcs 000rameHuo?
Hedrs.

Kenesucrsie KBapIUTHI.

BokcuTsl.

AnMasbl.

PO EE



2. XBOCTaMH Ha3bIBAETCS:

1. TIIpoaykt, B KOTOPOM MaccoBasi 10Ji LIEHHOTO KOMIIOHEHTA BBILIE, YeM B UCXOJIHOM py/ie,
HO HIDKE 4eM Tpedyemasi B KOHIIEHTpATe.

2. IIpomykr, B KOTOpOM MaccoBasi J0JIsI LIEHHOTO KOMIIOHEHTA 3HAYUTEIbHO BBIIIE, YEM B
HCXOIHOM pyJe.

3. IIpoaykT, B KOTOpBII BhIAENISETCSA OOJBIIAs YACTh BMEILAOLIEH MOPOIbI U
HE3HAaYUTEbHAs 4acTh LIEHHOIO KOMIIOHEHTA.
[TpoaykT, moctynaroniuii B 100y0 onepanno oodorameHus 1 B Jito0yio MallluHy.
Kakoii 13 nepeyrcieHHbIX IPOIECCOB HE OTHOCUTCA K COOCTBEHHO 000TaTUTEIbHBIM?
MarnutHas cenapanusi.
DneKTpuuecKas cenaparmsi.
Panmomerpuueckas cenapaius.
Arnomepanus.
CHUTOBBIM aHAJIN30M Ha3bIBACTCS:
W3mepeHne KpymHBIX KyCKOB 110 TPEM B3aHMMHO TEPIICHINKYISPHBIM HAPaBICHUSM.

2. Pasnenenue Matepuasna 1o CKOpPOCTH MaJeHUS YaCTHUI] Pa3TUYHON KPYITHOCTH B BOJHOMN
cpene.

3. HM3mepenue yacTuil o MUKPOCKOIIOM U KJIaCCH(UKAIUS UX HA TPYIIIHI B Y3KUX
IpaHULIaX ONPEJEICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTeprasa Ha HECKOJIbKUX CUTaX C PA3IMYHBIMU CTAaHAAPTHBIMU
pa3MepamMu OTBEPCTUN 3aJaHHOTO MOAYJISL.

5. Kakoro Ha3zHaueHue ornepanuy KOHTPOJIHLHOTO IPOXOYECHHUS B CXEMaX PYAOMOATOTOBKU?

1. Jlng KOHTPOJIS KPYITHOCTH APOOICHOTO MPOAYKTA.

2. Jlnsg moiydeHus: TOBAPHOTO MPOIYKTa 3a1aHHOM KPYITHOCTH.

3. Jlns pa3zgeneHust MaTepualia Ha HECKOJIBKO KJIACCOB KPYMHOCTH IEpe]] KOHIICHTpauel Ha
CTOJIAX.

4. Jlng oTneneHusi TOTOBOTO MO KPYIMHOCTH MPOJYyKTa OT UCXOJAHOTO MaTepuana,
MOCTYMAIOIIETo Ha IpOOIeHHE.

6. Kax BimseT yroy HaKJIOHa MPOCEHBAOIIEH MOBEPXHOCTH IPOXOTA HA €ro
MIPOU3BOUTENBHOCTD U A3PHEKTUBHOCTH TPOXOUEHUS?

1. He Bnuser.

2. Yewm 0oJblie yrosl HAaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOX0Ta U 3P (HEKTUBHOCTh
TPOXOYCHHSI.

3. Uewm OombIiie yroy HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (PEKTUBHOCTh TPOXOUCHUS.

4. Yewm OombIiie yroy HaKJIOHA, TEM MEHbIIIE TPOU3BOAUTENHLHOCTD IPOX0Ta U OOJIBIIIE
3¢ (PEKTUBHOCTh TPOXOUCHUS.

7. Kakoe apobneHue Ha3bIBa€TCS MEIKUM?
Ot 1500-500 10 350-100 mm.
Ot 350-100 1o 100-40 mm.
Ot 100-40 go 30-10 mm.
Ot 30-10 o 3 mm.
Cnioco0 pa3rpy3ku U3MeIbU€HHOTO MPOAYKTa U3 CTEPKHEBOU MEIbHUIIbI:
CBOOOIHBIM CIIMBOM UY€pe3 pa3rpy30uHyIo Hangy.
JIndprépaMu MPUHYAUTEIHHO YIATSIETCS U3 MEITbHUIIBI.
Yepes HapyKHOE IWINHIPUYECKOE CUTO.
Yepes peleTky ¢ HiensiMyu KIMHOOOpa3HoH (GOpMBI.
Kakoli u3 mepeuncieHHbIX anmnapaToB OTHOCUTCS K IIEHTPOOEKHBIM KiaccudukaTopam?
CrnupanbHbIN KIaccupUKaTop.
Peeunsrii knaccudukarop.
[TupamMuganbHBIN K1accupUKaToOp.
. I'maponukiion.
10. ®norammonHOE 00OraIeHue OCHOBAHO:

PP ONMNE WA

PONMNPOBRMWONEOORMWNE



Ha pasznuuyuu B cMa4MBaeMOCTH MUHEPAJIOB.

Ha pa3znmu4uy B INIOTHOCTSX MUHEPAJIOB.

Ha pasznuuuu B BeTE MUHEPAJIOB.

Ha pa3nuuuu MuHepanoB B CIOCOOHOCTH OTpaKaTh, IPOIYCKATh, IPEIOMIISTH CBET.

NS

11. Ha3nadeHue peareHTOB - coOupareneit Bo (aoranuu:
1. Jns rugpodoOu3aruy MOBEPXHOCTH YaCTHII.
2. Jlns runpodunnsanny moBEpXHOCTH YacTHUIL.
3. s uamenenus pH daotaninoHHOMN MYJIBITHL.

4. Jlns u3MEHEHUs1 MOHHOTO COCTaBa IMYJIbIIbL.
12. Kakoii U3 nepeyuciIeHHbIX annapaToB HE SBISETCS TPaBUTAIIIOHHBIM?
BuntoBoIi cenapaTop.

2. TspxenocpenHblil KOHYCHBIN cerapaTop.

3.  DneKkTpocTaTHYEeCKH cenapaTop.

4, TIneBMaTHUYECKHI cemaparTop.

13. OTnuuuTenbHON OCOOEHHOCTHIO CENapaToOpOB sl 000TAICHHS CIIA00MarHUTHBIX PY/I
SABIISETCS:

1. Hanuuue BaHHBIL

2. Hamuuune 6apabaHa 3 HEMarHUTHOTO MaTepuyaa.

3. Hanwune MarHUTHOM CHCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueit 30HbI MAJIOH ATUHHBI U BBICOTHI C BBICOKOM HAMPSKEHHOCTHIO MOJIS.

14. Heo6xoauMbIM yCIOBUEM pa3/IeieHUs MUHEPAJIOB NP 3JIEKTPUIECKON cenapainu
SABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefibl pa3aenaeHus MPOMEKYTOYHON TUIOTHOCTU MEXY IMIIOTHOCTSIMHU
paszenseMbIXx MUHEPAJIOB.

3. Co3znanue HEOJHOPOIHOTO MAarHUTHOTO TOJIS.

4. 3apsaaka 4acTHIl TEM WJIM UHBIM CIIOCOOOM.

15. Ilenbro 000TaTUTENHHBIX MPOIIECCOB SBISETCS:

1. Brigenenue MeTaIOB U3 XUMUYECKUX COSAMHEHUH U OTJEICHHE HEMETAITUYECKUX
KOMITOHEHTOB.

2. OuncTKa METaJNIOB OT HEXKEJIATSIbHBIX TPHMECEH.

3. OraeneHue NOJE3HBIX MUHEPATIOB OT BMEIAIOIIEH OPO/IbI U BPEAHBIX TpUMeEcel U
paszeneHrne KOMIIOHEHTOB Ha Psiji MPOAYKTOB, IPUTOIHBIX JIJIS JaJIbHEHIIIEeH epepadoTKH.

4. W 3BneueHne OTAECTBHBIX COCTABJISIONINX TBEPAOTO MOJIE3HOTO UCKOMAEMOT0 C MTOMOIIIBI0
pacTBOpPUTEIS.

=

Koumponvnas paboma Nel

HamnucaTps Ha3BaHWE MPOAYKTOB OOOTAIICHUS U JaTh UM OTPEIeIICHUS.

Hanucath ocCHOBHBIE TIOKa3aTeNId IPOAYKTOB oboramieHus. /laTh onpeneeHus 1 Haucarh
(bOopMyITBI TSI UX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpencTaBneHHBIM JAaHHBIM TTOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeAeNuTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B pode, CpeAHU pa3mep, peobiiajaHue
YaCTHII, YACTHBIA BBIXOJ] KIACCOB.

Koumponvnas paboma Ne3

[TpuBecTu 3cKkuU3 000PYIOBAHUS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WITH U3MENTbUCHHSL.
Hanucath nmpuHIUn paboThl 000pYA0BaHUS, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTH 3cKHU3 00OPYTOBAHHMS JIJIS TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTAIICHHUS TTOJIC3HBIX
uckonaembIx. HamucaTts mpuHIun paboThl 000pYyI0BaHMS, TOCTOMHCTBA U HEJOCTATKHU.

Hanucath 1 npeicTaBuTh CXeMaTUYHO MEXAHU3M JEHCTBUS (IIOTAIIMOHHBIX PEareHTOB.



Koumponvnas paboma Nes

Knaccudukanus oneparuii o6e3BokuBanus. VX Ha3HaueHUs, TOCTOMHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma No6

[TpuBecTH NPUHIMIHAIBEHYIO CXeMY 000TaIIeHUs] MAaTHETUTOBON PY/IBL.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO2OMOBKU K IK3AMEHY:
Kakue cBolicTBa MUHEPAIOB UCIIOIB3YIOTCS MPH PA3JIMYHBIX METOaX 00OTraleHus?
Korna Heo0XxoauMo NpUMEHATh MEXaHUYeCcKoe oboraieHue?
N3 xakux omeparuii COCTOAT MPOLECChl o0oTrameHus ?
Kakue npoueccsl nepepaboTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kakue nporeccrl nepepaboTKi MUHEPAILHOTO CHIPhSI HA3bIBAIOTCSI OCHOBHBIMU?
Kakue npoueccsl nepepaboTKU MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSA BCIIOMOTaTeIbHBIMU?
Kakue npoayKTsl MOTy4aroT B pe3ysibTare o0orameHus?

8. Uewm ompenensiercs npeAeabHO BO3MOXKHAs MaccoBasi J10JIs1 LIEHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXEMY OOOTallleHUs U CXeMY LIeTH almaparos.

10. Yewm ompenensercsi KpyIHOCTb, 10 KOTOPOH MOJIE3HOE UCKOMIAeMOe IpOOHTCS,
u3MeNbyaeTcs nepen odorameHuem?

11. Tlouemy mpumeHsieTcs cTanuaibHoe Apobiaenne? UTo Ha3pIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKJIOM JApOoOsIeHus?

12. Kakwue anmapaTsl HCTIOIB3YIOTCS I APOOICHUS M U3METIbUCHUS PYy/Ibl?

13. B uem coctouT Ha3HauEHUE ONepaluii FpOXoYeHUs, Ki1accupukanumu?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl OTIEPALMi TPOXOYEHUs U Kiaccuukanuu?

15. Kakue 3aKOHOMEPHOCTH JIeXkKaT B OCHOBE I'PAaBUTALIMOHHOTO Mpoliecca 00oramieHus?
Knaccugukanus rpaBUTaIlHOHHBIX ITPOIECCOB.

16. UYro Ha3bIBaeTcs mporueccoM oTcaaku? OTcaouHble MALTHHBIL.

17. Kaxwue cuibl IeiCTBYIOT Ha MHHEPAJIbHBIE YaCTUIIH HA TOBEPXHOCTH KOHIICHTPAIIMOHHOTO
crona?

18. Kakwue moJie3Hble HCKOITaeMble 000TamarTcs Ha KOHIICHTPAIMOHHBIX CTOJIaX?
OborarieHne Ha BUHTOBBIX Celaparopax U KOHLUEHTPAIIMOHHBIX CTONAX.

19. Yro Takoe TspKenas cpena M Kakue TUIIBI TSDKENBIX CPell BCTPEYaroTCs B IPAKTUKE
oOorareHus?

20. B uewm 3aximrouaeTcs CynIHOCTh IMPOIIECCa PA3/IEICHHUs B TSDKENbBIX Cpeaax?

21. Kaxkwue cyniecTBYIOT OCHOBHBIE THIIBI AllIIAPATOB JJIS Pa3/eiCHUs B TSHKEIBIX CYCIEH3HIX ?
Onumure NpUHLIKI UX pabOTHI.

22. Knaccudukanus (haoTallmoHHBIX MpolieccoB. B uem 3akimtouaetcs npouece (hiaoraiuu?

23. Yrto Ha3BIBaeTCA KPAeBbIM YIIIOM CMaunBaHUS?

24. KakoBo Ha3zHaueHHE ()IOTAIIMOHHBIX PEAreHTOB, UX Kiaccuduxanus?

25. B gem npeumymniecTBO (hIOTaIMOHHOTO METO0/1a 000TaICHHS ITepe OCTATLHBIMHE?

26. Yrto Ha3bIiBaeTcs npsaMoil u oOpatHoii ¢uotanueit? Kakue onepauuu diotanuu
Ha3bIBAIOTCSI OCHOBHBIMH, TIEPEYNCTHHIMHU, KOHTPOJIHHBIMU?

27. Kax BBIIENSAIOTCS IEHHBIE KOMIIOHEHTHI ITPU CEJIEKTUBHON U KOJUIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

28. Knaccuduxanus ¢paotaiiMoHHBIX MaliH. BeomorarensHoe (iaoTaroHHOe
obopyoBaHue.

29. MarauTtHoe 1oJjie U ero cBoiicTBa. MarHuTHasi BOCIPUUMYUBOCTb.

30. Kak pa3nmu4aroT MUHEpabI IO MAarHUTHBIM cBoMcTBaM? Kakoii cuitbl TpeOyroTCs
MarHuTHBIE MOJIS JJIs1 MX oOoramieHus?

31. OTKpBITHIE U 3aMKHYThIE MAarHUTHBIE CUCTEMBI. MarHUTHBIE TTOJISI CETTapaToOpPOB.

32. Kakue CcymecTBYyIOT THIIBI MArHUTHBIX CENapaTopoB?

33. MarHuTtHbIe cenapaTopsl JjIsl 000TalIeHNUs] CHIIBHOMAarHUTHBIX PY/I.

34. MarHuTHbIE cenapaTopsl Ut o0orameHus: craboMarHUTHBIX PY/I.

35. HazoBute MeTopbl U anmaparsl 00€3BOKHUBAHUS MMPOTYKTOB 00OTAIICHUSI.

NoakownE



Llenpto maGopaTopHBIX pabOT TO JAaHHOH JWCHUIUIMHE SIBISETCS IMPAKTHYECKOE
03HAa-KOMJIEHHE CTYICHTOB C PA3IUYHBIMU IPOIECCAMH M METOJAaMH OOOTaIleHUs IMOJIE3HBIX
UCKOITaeMBbIX, a TAK)KE TIOTYYCHHE HABBIKOB IO BBHIIIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYACHT JIOJKEH YMETh MPaBHILHO 000CHOBATH MPUMEHEHHE MPOIECCa TN METO1a 000TaleHUs
JUIS 33JIaHHOTO THIIA PYJbl, PACCUUTATh OCHOBHBIC TOKa3aTelH OOOTAIEHHS W IPEICTABHTH
UHIWBUAYAIBHBIA OTY4eT. Bce NoiaydeHHBIE SKCIepUMEHTATbHBbIE JaHHbIE HEOOXOIMMO
NPOAHAJIM3UPOBaTh, MPOBEPHUTH BBIIIOJHEHA JIM OCHOBHAs IIelb paboThI, CHOPMYIUPOBATH
BBIBOABI. EciaM momyueHbl HU3KHE TEXHOJOTHUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOXKHBIE IPUYMHBI ¥ ITYTH TIOBBIIICHHS TOKA3aTEICH.

[Tpu BeIONTHEHNH PAOOT CTPOrO COOIIIOIATH MTPaBHUiIa TEXHUKH O€30MTaCHOCTH U HH-CTPYKIHH
1o paboTe ¢ anmaparypoii.

[TepeueHs 1abOpaTOPHBIX padOT:

W3yueHne paboThI IEKOBOM POOUIIKU M TPOU3BOJICTBO CUTOBOTO aHAIIN3a

N3yuenne paboThl THPAIIIOHHOTO TPOXOTa U ornpeseneHue 3h(HEeKTUBHOCTH TPOXOUYCHUS
W3yueHue nmporecca U3MEIbYCHUS Pyl B IIIAPOBOI METbHHUIIE

OO0orarenue KeJle3HbIX Py Ha MAarHUTHOM CEIapaTope

OoorareHne MoJMMeTaIUIMYECKUX Py IO CXeMe MPSMOi CEIEKTUBHOM (oTanuu
OboranieHre moIe3HbIX UCKOMAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.

ok wdE



[Tpunoxenue 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

OIIK-4 Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3UIHIT OLIEHUBATH CTPOEHHEe, XHMHYECKHIH U MUHEPAJIbHBII COCTaB 3eMHOM KOpPbI, MOpdo10ornyecKue
0CO0OEHHOCTH M TeHeTHYeCKHe TUIIbI MeCTOPOKIEHUI TBEePAbIX M0JIE3HBIX MCKOMAEeMbIX NPH PellIeHUH 33124 M0 PAIMOHAJBLHOMY H KOMILIEKCHOMY
€CYPCHOI0 NOTEHINAJIA HeAP

OCBOCHHIO I'€0

OIIK-4.1

[Ipumensier
XUMHUYECKUI u
MHHEPaIbHBIN
COCTaB 3€MHOM KOPBHI,
OCHOBHBIC CBOMCTBa
MHHEPAJIOB
pa3IMYHBIX KJIACCOB
Y TJIaBHbIE THUIIBI DY
Y TOPHBIX MOPOA JJIA
peleHus 3axad 1o
OCBOEHHIO HEZP

Pewums 3a0auy:

OnpeaenuTs MacCoOBYIO J10JIF0 MEJIU B KOHLIEHTPATE, COCTOSIIEM U3 TUPUTA U MUHEPAJIOB, YKa3aHHbBIX B TabuIle (110
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUECKHUE [TOKA3aTeN 000rallleHus: MEHON py/Ibl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

- U3BJICUEHUE MEIM B XBOCTBI JUISl YCIIOBHM, YKa3aHHBIX B Ta0JI.

PesynbTathl pacuera TEXHOJIOTMUECKHUX MOKa3aTesel OpOPMUTH B BUJI€ CTAaHAAPTHONW TaOJIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTbs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIILIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOJIHIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccuurtarh TeXHONMOrMUECKHE TTOKa3aTenu oboramieHus (GI0TalMOHHOTO 11eXa. Pe3ynpTaTsl IpecTaBUThH B
tabmuie. Mcxonubie nanubie: maccopas 1o Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue nporieccsl nepepadoTKu MUHEPAIBHOTO ChIPbsi HAa3bIBAIOTCS MOATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TaIICHUS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiicTBa MUHEPAIOB UCIIOJB3YIOTCS MIPH PA3TUYHBIX METO/IaX 00oraieHus?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATHLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccsl nepepaboTKH MUHEPATBHOTO ChIPhsI HA3BIBAIOTCS OCHOBHBIMHE?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pynabIx | 9. [IpuBenuTe Ka4eCTBEHHYIO CXEMY 00OTaIlleH!s U CXeMY IIETH anaparoB.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpymHOCTb, 0 KOTOPOM MOJIE3HOE UCKOMaeMOe IPOOUTCS, U3MENIbYaeTC s Iepel
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3oB | Betnonnums 3a0anue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

- U3BJICYCHHE JKeJIe3a B XBOCTHI I YCJIIOBHM, YKa3aHHBIX B Ta0J.

PesynbTarhl pacyera TEXHOJOTHYECKHX MTOKa3aTenel 0opOpMUTh B BUAE CTAaHAAPTHON TAOIHUIIBI.




0) Ilopsanok mnpoBeaeHHs] TNPOMEXKYTOYHOH aTTeCTAllMM, MMOKA3aTeJuM W KPHTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OorameHne IMOJMe3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH M0 JaHHOW IUCIMIUIMHE IMPOBOAMUTCS B YCTHOH (hopMe MO 3K3aMEHALMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3a/JaTh CTYJIEHTY JOIOJHUTEIbHBIE U YTOUHSAIOIINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu ¥ KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4yeOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHne CBOOOJHO BBIMIOIHATh 33aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIIMM B3aWMOCBSI3b OCHOBHBIX TOHSTUNA JAUCIUIUIMHBI B UX 3HAYCHUH IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIIETEHLIMH, T.€. CTYAGHT TMpEJCTaBJISE€T IOJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYAEHTaM, MOKAa3aBIIUM CUCTEMATUUECKHUI XapaKTep 3HaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, T.e. CTYICHT, MPEICTaBJIseT 3HAHHS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATYPOMl, PEKOMEHIOBAHHOMN
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1a1al0IUM HEOOXOIMMBIMH 3HAHUSAMU AJIl UX YCTPAHEHHUS IO PYKOBOJCTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TIPEIYCMOTPEHHBIX TMPOrPaMMOn
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.



