MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
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Hanpasnenue noaroToBku (CrenuagbHOCTD)
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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)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX
09.02.2023, mporokoin Ne 5

3aB. kadeapoit = W.A. I'putina

Pabouas nporpamma ogobpena metonuueckor komuccued U IuT

13.02.2023 r. mpoTokon Ne 3
IIpencenarens ;; %: H.A. IlerTanes
CoracoBaHoO:

3aB. xadenpoii ['opHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHICCKUX KOMILICKCOB

% A.M. MaxuroB

/

Pabouas mporpamma cocraBieHa: 6 %
nouenT kadpeapsl  MInOI1U, kanz. TeXH. HayK E.1O. Jleroas

Penensenrt:
Benymmii cienuanuct OO0 «YpanxuMcepBUcC» , KaH[. TEXH. HAyK

—
% B.III. I"'axssmoB

%




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu 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 0100peHa 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)HmHH

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 kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[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 kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




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

HucuuiuinHa OOoraieHue MOJEe3HbIX HCKONMAeMbIX BXOAMT B 00s3aTelbHYI 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus

®dusuka

I'eonorus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BeinmonHeHue, MOAroTOBKa K  IMpoOLEAype 3allUThl M 3alllUTa  BBITYCKHOMH
KBaJIM(DUKALIMOHHOU pabOThI

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs IPAKTUKA

IToaroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

3 Komnerenunu ody4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbrare ocBoeHus nucuuiuinHabl (Moayssi) «O0oraiieHne mojJe3HbIX UCKOMTAEMbIX»
oOyJaromuiicst 1oJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

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

OIIK-4 Cnoco0OeH ¢ ecTeCTBEHHOHAyUHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MUHEPAJIBHBIA COCTaB 3€MHOW KOpBI, MOP(HOIOTHYECKNE OCOOCHHOCTH M T'€HETHYECKHE THUIIBI
MECTOPOKACHUM TBEPIBIX MOJIE3HBIX UCKONMAEMBIX IPH PELIEHUM 33]a4 0 pallOHAIBHOMY H
KOMIIJIEKCHOMY OCBOCHHIO T€0PECYPCHOT0 NOTEHIMAIa HEJIP

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

OIIK-4.2 Biageer meronaMu nmpakTU4ECKOM JUArHOCTUKU MHUHEPAIOB Py, FOPHBIX
IOpOJ, KJaccupukanuei u XapaKTEPUCTUKOMN TJIABHBIX
Moposoo0pa3yoIuX U PyIHbIX MHMHEpAIOB, BEAET MEPBUYHYIO
JOKYMEHTAIIMIO MTOJIEBBIX JAHHBIX U IEPBUYHYIO 00paboTKy 06pa3IioB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocrosiTenbHas pabora — 158,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . p Kon
> 3 © | caMoCTOATENBHOM | YCIIEBaEMOCTH U
JUCLUTUTAHBI N £ < . | komnerenuuu
g £ paboTsl MPOMEKYTOYHON
nab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. 1. Beenenue
Nzyuenue
11 1.1. Copnepxanue yHeHH
OCHOBHOH 1
TUCHUIUIMHBL, €€  3aJadd. .
JOTIOJTHUTENBHOM
3HayeHue u poJib 8 HTCPATYDBL 1O KonTponshas OIIK-4.1,
oborarie-Hus npu paryp pabota Nel OIlK-4.2
IHCIHIUINHE,
UCIIOJIb30BAHUN  Pa3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLUH.
N3yuenune
OCHOBHO 1
12 1.2. Knaccubpukanus JIOTIOJTHUTENTLHOM
IIPOLIECCOB IS oGo?ameHm 8 JIUTEPaTypsl 110 Konrpoxbnaz OIK-4.1,
p patyp pabota Nel OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE,
KOHCIIEKTa
JIEKIUH.
N3yuenue
1.3 1.3. Omepaiuu, HKIBI, yHeHu
OCHOBHOMH 1
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3G PEKTHBHOCTH  MPOILIECCOB 4 6 TeDATYDBL 10 KonrtponbHas OIlK-4.1,
oboraiieHus u patyp pabota Nel OIIK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS N
JICKITHH.
N3ydenne
1.4 14. TIlponyktel u .
OCHOBHOM 1
TIOKa3aTeNn oborarieHusl. OHOMHITEIbHOM
MarepuanbHelii  OanaHc 1O A Konrtponbnas OIIK-4.1,
6 JUTEPaTyphl O
TBEPAOMY, METAILTY, BOJAE B pabora Nel OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHX cxemax
oboramieHus pyn KoncriexTa
py. JIEKIIUH.
N3ydenne
15 1.5. [onsTue o YyHeHH
OCHOBHOM 1
KOJINYECTBEHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX Konrponbnas OIIK-4.1,
6 JUTEPaTyphl O
BEIIECTBEHHOTO cocraBa pabora Nel OIIK-4.2
JUCLUIUINHE,
MHUHEPAILHOTO  CBIPbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 34

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOH 1
I'panynomerpuueckuii cocras OTIOJTHUTEIBHON
psﬂ g I/Ip MPOLYKTOB 1 6 ZlJH/ITepaTypr j1(o) KonrpormHas OIIK-4.1,
pabota Ne 2 OIlK-4.2
o0oramieHusi, METOABl €ro JWC-LIUIINHE,
orpeJieNieHUs KOHCIIEKTa
JIEKITUH.
Nzydenne
2.2 2.2. CuToBBI aHAJM3. OCHOBHOMH
[Ikana KJ1accu(pUKaIny, 01 5 H;;T();};Tei?i(;n Konrtponbhas OIlK-4.1,
MOJYJIb HIKAJIbI ' patyp pabota Ne 2 OIIK-4.2
KJac-cuduKauu AHC-ITHILIHMHE,
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTtka OCHOBHO# 1
€3yJIbTaTOB OTIOJTHUTENbHOU
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O 52 ZlJH/ITepaTprI o Kontponsnas OIIK-4.1,
' pabora Ne 2 OIIK-4.2
aHanM3a U IIOCTPOCHUE JIC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 11 16,2
3. 3. TlonroroBurenbHbIC
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
31 31 Tpoxouenue. PR R 63amma .| orK-4.,
Hasnauenue npouecca fIHTCPATYPEI 110 f1abopaTopHon OIIK-4.2
JTUCLUTUINHE, paboThI
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddexkTuBHOCTH JOTIOJTHUTENIbHOU OIK-4.1
TPOXOYEHHUS, KIIaCCH(DUKAIHS 4 JTUTEpaTypHI TIO OIK- 4'-2'
Y KOHCTPYKIIUHU TPOXOTOB JTUCLIUIUINHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGnenue. JIOTIOJTHUTEJILHON 3amura OTIK-4.1
Hasnauenue IpoOIieHus, 6 JUTEPATypPhI IO TabopaTOpHOI OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudukanus wu OCHOBHOM M
KOHCTPYKIIUU JPOOHIIOK JTst JIOTIOJTHATCIILHOH KonTponpHas OIIK-4.1,
KPYITHOTO, CpEeJHEro u ! fIATCPATYPHI IO pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS JIHICIAILTHHE,
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
3.5 35. KpynHocth, mO OCHOBHOM 1
KOTOPOii HEOOXO MO OTIOJTHUTENEHOU
ILpO6€ITI> CBIpbE rilepen 0,5 HJ'II/ITepaTprI o Konrposbnaz OIK-4.1,
' pabora Ne 3 OIIK-4.2
oborarieHreM. CxeMbl JTUCITUILIHHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. H3MmenbueHue. JIOTIOJIHUTEIBHOMI 3amura OIK-4.1
3aKOHOMEPHOCTH  TIpoliecca 1 4 JUTEPATYPHI 110 nabopatropHon OIK 4' 2‘
HM3MENTbYCHHUS JIUCIIATIIINHE, paboThI '
KOHCIIEKTA
JIEKIIHH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccuduxanus JIOTOJTHUATEIHHOM
a3MOJILHOI'O 000 ;[I)OBaHI/ISI 4 JINTEPATYPEI 110 Kontponsnas OIIK-4.1,
p Py ’ patyp pabota Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIUCIATIIINHE,
KOHCIIEKTA
JIEKIIHH.
3.8 3.8. TI'mmpasiunueckas H3yuenune
KJIaccU(pUKaIUsi U €€ PoJib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIbHOM
(habpux 3aKOHOMEPHOCTHU 0,5 0,5 Z[JII/ITG aTypsl [0 Kontponsnas OIIK-4.1,
PHIK. p ' ' paryp paborta Ne 3 OIIK-4.2
CBOOOJHOTO U CTECHEHHOTO JUCIIUILINHE,
magenns 4Jactull. OCHOBHEIE KOHCIIEKTA
IPUHIUIBI KIacCUUKALUH JIEKIHH.
Nzyuenue
OCHOBHOM 1
3.9 3.9. Koncrpykiu N
JIOTIOJTHUTEILHOM
MEXaHUYECKUX 18 HTEDATVODL 110 KonTponshas OIIK-4.1,
KJIacCU(PHUKATOpOB,  00JIACTh ' paryp pabota Ne 3 OIlK-4.2
JUCIIATIIINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JICKITUN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoHcTpykimum u JTOTOJTHUATENHHOM
MIPUHIUIT pZIe(FICTBm[ 4 JIMTEPaTyphl 110 Kontponsras OIK-4.1,
P patyp pabora Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JIEKITUH.
Hroro no pazaeny 1 15 34,8
4. 4. OCHOBHBIE MPOIIECCHI
W3yuenne
41 4.1. TI'paBuTanoHHOE e
OCHOBHOM H
oborarienne TTOJIE3HBIX JO—— ammra
HCKOMaeMbIX. TeopeTudeckue . OIIK-4.1,
0,4 8 JUTEPATYPHI 110 naboparopHon
ocHOBEI. CKOpPOCTh TaJieHHUs, OIlK-4.2
JIACIIATIIINHE, paboTh
K03 GUIUEHT
KOHCIIEKTA
paBHOMAIAEMOCTH N
JIEKITHIA.
4.2 4.2. TIpouecchr
IpaBUTAIIOHHOTO Nzyuenue
oboramieHus: MIPOMBIBKA, OCHOBHOM 1
OTCaZKa, KOHIICHTpAIMs Ha OIOJIHUTEILHOM
CTOJ‘IZ;X, 060?"21 SHII/-IIG Ha 4 21JII/ITe aTypsl 110 Kontporphas OIIK-4.1,
’ B patyp pabora Ne 4 OIlK-4.2
IIUTI03aX u kKenobax, JUCITUILIHHE,
BHHTO-BBIX cernaparopax, KOHCIIEKTa
oboraiieHie B  TSDKENBIX JIEKITHHA.
CYCICH3HSIX
Wzyuenune
4.3 4.3. CymuHocTb YyHeHH
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHBHBIC .
JIOTIOJIHUTEIBHOMI
u TEXHOJIOTUYECKHUE 4 HTEDATYODL 10 KonTponpHas OIIK-4.1,
mapaMeTpsl  anmapaToB | paryp pabota Ne 4 OIIK-4.2
JIACIATIIINHE,
MalIlvH, MpaKTHKa 170:4
KOHCIIEKTA
TPUMEHEHUsI

JICKITUM.




Nzyuenue

4.4 4.4, MarxautHoe N
OCHOBHO# 1
oborameHue. TeopeTHueCcKHe OMONHHTENBHO Sammra
OCHOBBI. MarauTHble 6 HTEDATYODL 110 1260DATODHO OIIK-4.1,
CBOWCTBa MHHEPAJIOB, HHCEHH}J?HHe Ia) 6OTE . OIlK-4.2
MarHuTHBIE TOJISt COHCICKTA ’ p
cernapaTropoB J——
W3yuenne
4.5 4.5. OGopynoBanue st yHeHy
OCHOBHOM K
MarHuTHOTO o0oramicHus: OTIONHHTENBHOM
cemaparop IS CHJIbHO H 4 IHTEDATYDEL IO Konrtponbhas OIlK-4.1,
CIIa0OMarHUTHBIX PYI; CyXHe HHCiHH?HHe pabora Ne 4 OIIK-4.2
u MOKpBIC MarHUTHBIE COHCIICKTA ’
cernapa-Topbl J——
Nzyuenue
46 4.6. Dnekrpuyeckoe OCHOBHO# 1
oborarieHue. dusnueckue JIOTIOJIHUTEILHOM KoHTDoIbHAS OIK-4.1
OCHOBBI npoiiecca, 6 JIUTEPATYPHI 110 paGOI;a Nod OHK-4. 2,
MOJ-TOTOBKA MarepHana K JIUCHHUTIINHE, h '
3NIEKTPUYECKO cenaparuu KOHCIIEKTa
JICKIIUH.
Nzyuenue
OCHOBHOM U
47 A7. Knaccudukamms N
JIOTIOJTHUTEILHOM
JNEKTPUYECKUX CENapaTopoB, 42 HTEDATVODL 110 KonTponshas OIIK-4.1,
ux KOHCTPYKTHBHBIC u ' HHCEHH}J’IPHHG pabota Ne 4 OIIK-4.2
TEXHOJIOTHYECKHE NapaMeTphl COHCIICKTA ’
JICKIIAM.
Nzydenne
OCHOBHOM U
4.8 4.8. CrennanbHbIE JIOTIOTHUTEIHHOM KoHtpombHas OIK-4.1
METO/IbI MOATOTOBKU u 6 JIUTEPaTypsl 110 abora No 4 OITK 4' 2‘
oborameHus pyn JUCITUTUTAHE, p - '
KOHCIIEKTA
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oboraimieHlue MO  TPEHHUIO, OCHOBHOM 1
opmMme BET OIOJTHUTEIILHOU
hopwme, usetry, a KonTponpras OIIK-4.1,
(droTorpa-BuTanusa;  OOXKHUT JUTEPATYPHI 110 aGota No 4 OTIK-4.2
PyR; n30upaTeIbHOe JUCIUIUINHE, p B '
npobreHue, H3MeIbYEHHE, KOHCIIEKTa
XUMHU-YECKOE 00OTalleHIe JICKITHA.
Nzyuenue
OCHOBHOM U
410 4.10. ®daoranroHHOE JIOTIOJTHUTEIILHOM 3ammura OIK-4.1
oOoramenue. Teopernueckue 6 JUTEPaATypHI IO naGopaTtopHoOi OIK 4' 2‘
ocHoBbl. Kunernka drmoranuu JIHUCUHILINHE, paboTsI ’
KOHCIIEKTA
JIEKIIUH.
N3ydenue
OCHOBHOM U
411 4.11. ®noranUoHHbBIE e — OITK-4.1,
peareHThl, Hx KonTponpHas
JINTEPATYPHI 110 OI1K-4.2
s o
KiTacCH(HUKanys, Ha3HAUCHHE MCLIUILIHHe abora Ne 4
1 Me-XaHU3M JEeHCTBHS COHCIICKTA i
JICKIIAH.
Nzyuenue
OCHOBHOM U
4,12 4.12. ®naoranroHHBIE JIOTIOJTHUATEIHLHOM KoHTpombHas OIK-4.1
MAIIMHEI, UX KJIaccH(UKaIms, JTUTEePaTypHI TIO aGora No 4 OIK 4' 2‘
KOHCTPYKIIHSI JTUCITUILINHE, p h '
KOHCIICKTa

JICKIIHMH.




413 4.13. IpakTuka W3zyyenue
PUMEHEHUS MalliH OCHOBHOH 1
A3JINYHBIX THUIIOB OTIOJTHUTENBHOM
?Mexaanecme 1 HJII/ITC aTypslI IO Konrponsnas OIIK-4.1,
’ paryp pabota Ne 4 OIlK-4.2
ITHEBMOMEXaHNYECKUE, THCIHIUINHE,
KOJIOHHBIE M J1p.). CXeMbl u KOHCIIEKTa
PeXUMBI GIOTANH JIEKLUH.
Hroro no pasaeny 34 48,2
5. 5. O0e3BOXHBaHNE u
onpoOOBaHNe
Nzyuenue
OCHOBHOM U
5.1 5.1. O06e3BoxuBaHuUE. ONONHATENBHO
Hasnauenue orepanui 4 IHTEDATYDLL 110 KonrponbHas OIIK-4.1,
00€3BOXKUBAHUS u ux paryp pabora Ne 5 OIIK-4.2
JCIAIUIAHE,
KJaccUpUKaIus
KOHCIIEKTa
4 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 5.2. OmpobGoBanue u [ ———
KOHTPOJIb Ha 4 HTEDATVORL 110 KonTponbhas OIIK-4.1,
oboraTuTenbHBIX  (adpHKax. paryp pabota Ne 5 OIlK-4.2
JTUCLIUTUINHE,
Turel 1 Ha3HaYeHUE IPOO
KOHCIIEKTa
JICKLIUL.
HWroro no pazneny 8
6. 6. OOmme cBemeHus o060
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 6.1. Texuomoruueckue JO——
CXEMBI: KauyeCTBEHHBIE, 87 | mreparvos: oo KonTponbhas OIlK-4.1,
BOJHO-IIUTAMOBBIE M CXEMBI ' paryp pabota Ne 6 OIlK-4.2
IHCIHIUINHE,
LEIH anmnapaToB
KOHCIIEKTa
JIEKITUH.
W3yuenune
6.2 6.2. VYnpasieHue .
OCHOBHOMH 1
Ka4eCTBOM OJIE3HBIX OTIONHHTILHOM
HCKOTIAEMBIX TIPHU UX J00BIUE, a KonTponpras OIIK-4.1,
4 8,5 | nurepaTypsl o
yCpEeIHEHHE  MMHEPaJIbHOTO pabora Ne 6 OIIK-4.2
JTUCLIUIUINHE,
CBIpbSl B TOPHOM IeXe M Ha
N KOHCIIEKTa
o0o-ratutensHOH (adbpuke o
JICKITHH.
N3ydenue
6.3 6.3. TexHonorus ety
OCHOBHOMH 1
oboramieHuss pyx YepHBIX, .
JIOTIOJTHUTEJILHON
IBETHBIX u peaxux HTEDATVORL 110 KonTponbhas OIlK-4.1,
MeTaj-10B. TpeboBaHUA K patyp pabora Ne 6 OIIK-4.2
JTUCLIUTUINHE,
Ka4eCcTBY KOHIICHTPAaTOB H
KOHCIIEKTa
CBIpBSL. N
JICKIHH.
Wroro no pazneny 17,2
Wroro 3a cemectp 6 158,4 JK3aMeH
Hroro no aucrumianne 6 158,4 dK3aMeH




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 TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 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 OXKHJAEMBIX PE3YJIbTaTOB, OIpPEICNICHHE MPUHLIWIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK IOCTYMHBIX 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 ¢ 3TO 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 CPENICTB pabOThI ¢ MH(OpMAaLIEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM 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 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ABmoxun, B.M. OcHOBBI 000TraIeHus MOJE3HBIX HCKOMAEMBIX ;| YUeOHHMK : B 2 ToMax /
B.M. Anoxun. — 4-¢ u3f., 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. Jeroma, E.FO., IlaBakynea, O.II. OOorameHne TmOJE3HBIX HCKONMAEMBIX
[DnexTpoH-HBIA pecypc] : yueOHoe mocobme / 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
/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) JlomostHuTEIbHAS JIATEPATYpA:

1. Copokun, M.M. ®nortanvoHHBIE METOJbI OOOTaAlICHUS. XHMHYECKHE OCHOBBI
dutotanuu : yaeobnoe nmocoodue / M.M. Copokun. — Mocka: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexwum pocrymna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JEKTPHUSCKUAE U CIIEIUAIBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMaeMbIX: 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
oOoramenus moyne3nbx nckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyma: https://e.lanbook.com/book/111394

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

4. M.B.. Bepxotypos I'paBuTalinoHHbBIE METO/1bI OOOTAIIEHH: Y UeOHUK IS By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOJIb30BaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOJIb30BaHUE TBEP-IBIX
nosie3HbIx uckomnaeMbix. T.11 Texunomnorust oboraimieHus MoJe3HbIX UCKOMAeMbIX: YUeOHHUK. M.:
MITYVY, 2004. —-471c.

7. A6pamoB A.A. TexHONOTHS MIepepadOTKH U oborameHus pya: Y4aed. mocoo6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MaruutHbIe, 3JIEKTpUYECKHE U CIICITUAITBHBIE METOJBI 000TaICHUS
noJie3HbIX uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.I1. OcHOBBI 00OTAIICHHMS TTOJIE3HBIX UCKOTIAEMBIX. Y. IIOCOOUE 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:
1. Herons E.IO., IlaBakyneBa O.I1. OcHOBBI oOoOTaIIEHUS TOJE3HBIX HCKOIAEMBIX:
WHCTpYKLKS 110 BBIMOJIHEHUIO Ja00paTOPHBIX padoT A cTyAeHToB cnienuanbHoctu 21.05.04


https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/111337%202
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/111394
https://e.lanbook.com/book/111394

Bcex Gopm o0yuenus.— M3n-so Marauroropcek. roc. TexH. yH-ta um. I'.J1. Hocona, 2016. —40 c. —
Pesxum moctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.YO., lllaBakynesa O.I1. [TepepaboTka mose3HbIX UCKOMAEMBIX [ DIIEKTPOHHBIN
pecypc] : npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. IWCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/111394 Kapmasun, B.B. MaruutHsie, 3JIEKTPHUYCCKHE H
CHeHHaTbHBIC METOJbI O0OTalllCHHs TOJIE3HBIX MCKOMaeMbIX: yueOHHMK . B 2 Tomax / B.B.
Kapmasun, B.M. Kapmasun. — 3-e¢ usn., crep. — Mocksa: ['opHas knura, [0. r.]. — Tom 1 :
MarHuTHBIE U JIEKTPHUECKUE METOABI 00O0TaIIeHus Mmojie3HbIX uckomaembeix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroxs E.}O., IllaBakysiesa
O.I1. TlepepaboTKka MOJIE3HBIX HMCKOMAeMbIX [DIeKTpOHHBIH pecypc] : mpaktukym /| MI'TVY. -
Marnutoropck : MI'TVY, 2017. - 1 sniektpow. ont. auck (CD-ROM)

IIporpammHoe o0ecnieueHune

HaumenoBanue 9

10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO OeccpouHO

IIpodeccuonanbabie 6a3bl JAHHBIX 1 HH()OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccblika

OnekTpoHHas  0a3a  TEPUOAMYECKUX
u3nanuii East View Information Services,
HanmonansHas
MH(POPMALMOHHO-aHAIUTHYECKAs URL: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
IMouckoBas cuctema Axamemuss Google
(Google Scholar)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

Mugopmannonnas cucrema - Emsoe URL.: http://window.edu.ru/
OKHO _JIOCTyNa K _MH(OPMALMOHHBIM
Poccuiickas I'ocynapcrBennas

https://www.rsl.ru/ru/4readers/catalogques/

ouonmoreka. Karamoru
DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/111394
https://magtu.informsystema.ru/Marc.html?locale=ru
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

JlexuvoHHas aynutopuss MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd H
npecTaBiIeHns HHQOpMaIu

JIaGoparopuss mexaHumueckux wucnbiTanuid 1. JlabopaTopHas ycTaHOBKa IIEKOBOM
JPOOHIIKH;

2. JJabopaTopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIapOBOI MEJIbHUIBL;

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXOTa;

6. CrangapTHbIil HAbOp CHUT;

7. JlaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALMOHHBIE armaparsl (otrcamounas MallllHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH cemaparop.

AymuTopun Ui caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YATAIbHBIE 3aJIbl
oubmmoreku I[lepconanpbie kKoMIblOTepsl ¢ akerom MS Office, Beixomom B MHTEpHET 1 C
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETa

[Tomenienue it XpaHeHHs ¥ TPOPHIAKTHIECKOTO 00CITY>KUBAaHHS y4eOHOTO

IIpuaoxenne 1

Y4yeOHO-MeTOoAHYEeCKOe 00ecTieueHHe CAMOCTOSITeILHOIH padoThl 00y4Yarommxcst

[To mucrumuinae «OO0oramieHne MoJIe3HbIX UCKOMAEMbIX » IPEeIyCMOTPEHA ayIMTOpHAs U
BHEAYAMTOPHAS CAMOCTOSITeNbHAst paboTa 00yJaroImuXcs.

CamocrosTenbHas paboTa CTyIeHTOB OCTPOEHA TAaKUM 00pa3oM, 4To B Ipoliecce paboThl
CTYJEHTBI 3aKpPEIUISIIOT 3HAHUS, OYYEHHBIE B IIPOLIECCE TEOPETHUECKOT0 00yUeHusl, TEM CaMbIM
bopMHpYIOT IpOoecCHOHATIBHBIE YMEHHS U HABBIKU.

B mpornecce n3yueHus qUCIUTUIMHBI OCYIIECTBIISIETCS TEKYIIUN U IEPHOANIECKUNA KOHTPOIh
3a pe3y/ibTaTaMHi OCBOEHHs yueOHOro Kypca. TeKymuii KOHTPOJIb OCYIIECTBISETCS
HEINOCPEICTBEHHO B MPOIIECCE YCBOCHHUS, 3aKpEIIeHHs], 0000I1IeHNs U CCTeMaTU3alluy 3HaHUH,
YMEHH, BIIaICHUs HaBBIKAMU U MO3BOJISET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHPOBATH,
COBEpILIECHCTBOBATh 3HAHMUS, YMEHHS U BIIaJICHUE HABBIKAMH CTYJEHTOB, 00eCIIeYHBACT
CTUMYJHPOBAHUE ¥ MOTHBAIUIO UX JEATEIbHOCTH HA KaXXJIO0M 3aHATHUHU. TeKyIHii KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuonnueckuii KOHTPOIIb IEJIb KOTOPOTO 0000IIEHNE U CUCTEMAaTH3aIlUs 3HAHHUH, TPOBEPKa
(P PEKTUBHOCTH YCBOSHHSI CTYICHTaMU OIPEEIEHHOTO, IOTHYECKU 3aBEPLUIEHHOTO COEPKaHMS
yueOHOro MaTepHala OCyIIeCTBISETCs B (popMe 3aIIUThI JAOOPATOPHBIX, KOHTPOJIBHBIX PaboT.

OreHouHbIE CpEACTBA IS MPOBECHHS TEKYIIEH aTTecTalluu

Tecmbut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHuemM MnoJie3HbIX HCKONMaeMbIX?

1. D10 mpo1ecchl XUMUYECKOTO pa3/IesieH!s] MUHEPAJIOB.

2. DTO MPOIECCHI MEXaHUYECKOTO pa3/ieJICHUsI MUHEPAIOB 0€3 N3MEHEHHSI XUMUIECKOTO
COCTaBa ChIPhSI.

3. DTO OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIE IPOLIECCH 32 CUET YACTUYHOTO WJIH MOJHOTO
nepexo/a AIEKTPOHOB OT OJTHUX aTOMOB K IPYTUM.

4. D10 TIpoIeCChl H3MEHEHUS CTPYKTYPBI, MUHEPAIBLHOTO, @ MHOT/Ia M XUMHYECKOTO COCTaBa
TOPHBIX IIOPOJ B 36MHOM KOpe.

2. KoHnieHTpaToM Ha3bIBaeTcH ...

1. IpoyKT, B KOTOPOM MAaccoOBasi A0JIS MOJIE3HOTO0 KOMIIOHEHTA 3HAUUTENILHO BBIIIE, YEM B
HCXOIHOM pyae;

2. IPOIYKT, B KOTOPOM MAacCOBast JA0JIS MTOJIE3HOTO0 KOMIIOHEHTA HIKE, YeM B UCXO/IHOM py/e;



3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs [T0JIE3HOI0 KOMIIOHEHTA BBIILIE, YEM B UCXOIHOM pYyAeE,
HO HUKE, YeM B KOHIICHTPATE;

4. IPOAYKT, B KOTOPBIH BBIAETSACTCS OONbIIAs YaCTh MUHEPAIOB BMEIAIOIIEH TTOPOIBI U
BPEIHBIX MTPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeyeHb U MOCIEO0BATENFHOCTh TEXHOJIOTHUECKHUX MPOIIECCOB U OIepaliuii, KOTOPhIM
[I0JIBEPIaeTCsl N0JIE3HOE UCKOIIAaEMOE;

2. KOJMYECTBEHHBIE MTOKA3aTeIN 000TalleHus AJIsl KaXI0u orepaliu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, 10OABIISIEMOE B ONPEACICHHBIE ONIepaIly U MPOIYKThI 000TaIlIeHNUS;

4. nyTH cje10BaHus MOJE3HOTO UCKOMAaeMOTr0 U MPOIYKTOB 000TallleHus C YCIOBHBIM
M300paK€HUE arnaparos.

4. CTeneHb KOHIEHTPAIMU NOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLIEHTPAaTa MEHbBIIIE MACChI ChIPbS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckonbko pa3 MaccoBas 707151 KOMIIOHEHTa B KOHIIEHTpaTe 0O0JIbIIe MacCOBOM JJOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 1ons ieHHOro KOMIIOHEHTa TMepeliia B XBOCTHI;

4. CreneHb NpHOIMKEHHS PEATHHOTO Mpoliecca 000TaIeHUS K UICATbHOMY.

5. UTo moka3bIBaeT BBIMYKJIAs XapaKTEPUCTHUKA KPYITHOCTH T10 TUTIOCY?

1. B mpo6e mpeobiaaroT KpyImHEBIE 3epHA.

2. B npo6e npeobiraiatoT MeKue 3epHa.

3. B mpoGe paBHOMEpPHO pacrpeieeHbl KPYITHbIE U MEJIKUE 3epHa.

4. B mpoOe npeo01a1aroT IMI1aMBbl.

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

1. 175t KOHTPOJIS KPYITHOCTH IPOOJIEHOTO TPOIYKTA.

2. JIns mosydeHust TOBapHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHUl], UMEIOIUX pa3inius B TBEPAOCTH WK (opMe KyCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYIMHOCTH MPOAYKTA OT UCXOJHOIO MaTepuaia,
MOCTYIIAIOIIETO Ha IpobIeHue.

7. Jlast rpoXo4eHus1 KPYNHOKYCKOBOI0 MaTepHaJia MperuMylecTBeHHO
HCNOJIB3YIOTCS...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC pelIéra.

3. TPOBOJOYHBIE CETKH.

4. nyroBbl€ CHUTA.

8. Ilpu xkakom ycjoBuH 3Q(PeKTHBHOCTH IPOXOUYECHHS PABHA HYJII0?

1. CopnepxxaHue oTceBaeMOro Kjacca KpyImHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HaJPEUIETHOM IIPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HAJPEIIETHOM MPOAYKTE PaBHO HYJIIO.
CopepxaHue 0TCEBAEMOr0 Kjlacca KpYITHOCTH B UCXOHOMU pyzae paBHO 100%.
CopeprkaHre 0TCeBaeMOro Kjacca KPyIMHOCTH B HaJpemeTHOM mpoaykTe paBHO 100%.
B 4yem cymHoCTh npouecca apodaeHus?

Pa3nenenue cpimyynx MaTepraioB Ha KJIacchl KPYIMHOCTH.

2. Pa3zneneHue MoJje3HBIX UCKOMAEMBIX MO AEHCTBUEM BHEIIHUX CHJI, IPEOI0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUICHUSI MEXKAY YaCTULIAMHU.

3.  Ortnenenue 0OCHOBHOW MacChl BMEUIAIONIEH MOPOJIbI OT UCXOAHOM PYAbI Tepesl TOHKUM
U3METbYECHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IMYHBIX 110 KAYECTBY MOJE3HBIX HCKOMAEMBIX IS
MOBBILICHUS OJHOPOTHOCTH KaYECTBEHHOI'O COCTaBa Py/I.

10. YTo moka3bIBaeT cTeneHb ApPodJienus?

1. Bo ckoabpKko pa3 pa3zMep OTBEPCTHI MPEIBIIYIIETO CUTa O0JIBIIE pa3Mepa OTBEPCTUI
MOCJEIYIONIEro CUTa B CTAaHIAPTHOM Habope CHT.

o ko



2. Bo ckonbKo pa3 KpymHOCTh IPOOJICHOTO MPOIYKTa OOJbIIE pa3Mepa pa3rpy304HON MIEH
JPOOHIIKH.

3. Bo0 cKoJIBKO pa3 KPYIMHOCTh KYCKOB APOOJIEHOTO MPOAYKTa MEHBIIIE KPYITHOCTH KYCKOB,
MOCTYMAIONINX Ha IPOOJIeHHUE.

4. Bo cKoJIbKO pa3 KpYITHOCTb KYCKOB JPOOJIEHOr0 MPOAyKTa O0JbllIe KPYITHOCTH KYCKOB,
MOCTYMAIOMINX Ha IPOOJIeHHUE.

11. B meabHUDAX caMou3MeJbUeHHs U3MeJIbYalolleii cpeoii ABIAIOTCS:

1. cranbpHbIE CTEP)KHHU.

2. CTaJbHbIC WIM YYT'YHHBIC IIAPHI.

3. pyaHas «rajs».

4. KpynHbIE KyCKHU PY/BbI.

12. Kakoii u3 nepe4yucjeHHbIX MPOIECCOB He OTHOCUTCH K IPABUTALIMOHHOMY METOAY
oboramenus?

1. orcanka

2. KOHIIEHTpAIMs Ha CTOJIAX.

3.000raieHue B TSHKEIbIX CYCIEH3USX.

4. o0oraieHue 1o TPEHHUIO.

13. O0JgacTh NpMMeHeHUs1 KOHIEHTPAIIMOHHBIX CTOJIOB.

1. [lnsa oborameHus 30J0TOCOIEPIKAIIUX MTECKOB U TOHKO M3MEIbUEHHBIX PY PEIKUX
METAIIJIOB KPYMHOCTHIO MEHee 3 MM.

2. Jlns oboramenus yrieit kpymaocteo 250-0,5 M.

3. ns oboraieHust pya 4epHBIX METAIIOB KpYMHOCTHIO 50-0,2 MM.

4. Jlns oboramieHus Cyiab(QUIHBIX Py/ IBETHBIX METAJLJIOB.

14, CymHocTh nmpouecca neHHou guioranum.

1. TunpodunbHbIE YaCTUIIBI 3AKPETIISIOTCS HA BO3AYIIHBIX ITy3bIPhKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00bEME ITYJIbIIBI.

2. TmapodoOHbIE YacTHIIBI 3aKPETIISIOTCS HA BO3MIYIITHBIX My3bIPhKaxX M BCIIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIBIIBI.

3. T'mapodobubIe U THAPOPHIBFHBIC YACTHIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPbKax U
BCIUIBIBAIOT HA MIOBEPXHOCTD.

4. TunpodobHble U ruapOoPUIbHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIbIIBI.

15. OcHOBHBIM U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONpee IS IOIIHM BO3MOKHOCTh
MArHUTHOT'O 000TalleHNs, IBJISIETCS:

1. ViaenpHast MarHMTHasi BOCOPUUMYHBOCTb.

2. JlmdnexTpudeckas MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (X0JI0JHOE CBEUCHHE).

4. Tpuboonexkrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. [enpto 000OraTUTENBHBIX MPOLIECCOB SIBISETCS:

1. Brigenenue MeTaIIOB U3 XUMUYECKUX COSAMHEHUN U OT/ICIICHIE HEMETALTHYECKIX
KOMITOHEHTOB.

2. OunCcTKa METaJTOB OT HEXKEJIATSIbHBIX TPHMECEH.

3. OrneneHue MOJIE3HBIX MUHEPATIOB OT BMEIAIOIIEH TTOPO/IBI U BPEIHBIX TpUMeEcel U
MOJTy4eHUE KOHIIEHTPATOB, 110 CBOEMY KA4ECTBY YIOBJICTBOPSIONINX TPEOOBAHUSIM
MOCJIEIYIOLIUX TIEPEIETIOB.

4. V3BrneueHune OTJAEIBHBIX COCTABIISIONINX TBEPAOTO MaTepHaia ¢ TOMOIIBI0 PACTBOPUTETIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIEeMEHT WIH IPUPOTHBIA MHHEPAT, C IEJIbI0 TOMYyYEHHS KOTOPOTO JOOBIBACTCS TTOJIE3HOE
HCKOIIaeMOE.

3. [pupoaHoe XUMHYECKOE COSAMHEHUE, 00PA3YIOIEecs PU Pa3TMIHBIX
(bU3NKO-XMMHUYECKUX MPOIIeccax, MPOTEKAOINX B TIIyOMHAX U HA MOBEPXHOCTH 3EMIIH.



DNEMEHTHI WIN IPUPOIHBIE MUHEPAJIbI, KOTOPBIE YXYAIIAOT KAYECTBO KOHLIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHraja OT KPYIHOTO.
U3BJICUCHHE TPAHUYHOTO KJlacca KPYITHOCTH B CJIMB WJIH B TICCKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT 3 UCXOIHON PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxema oKa3bIBaeT:

1. TIlyru ciegoBaHus MOJIE3HOTO HCKOIIAEMOTO U IPOIYKTOB 00OTAIEHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIENOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M OTEPAIINU, KOTOPHIM
MOJIBEPraeTcs MOJIE3HOE HCKOIaeMoe.

3. KomuvecTBeHHbIE MTOKA3aTEN 000TACHHS JIs1 KQXKI0W OTepaluy 1 MPOIAYKTOB.

4. KonudecTBo BOJBI, J00ABISIEMOE B OTJCIIBHBIE OMEPAIIMH U TPOIYKTHI.

APPhwWwbdDE WA

5. Kakas u3 nepedncieHHbIX onepanuii He OTHOCUTCA K TOATOTOBUTENbHBIM IPOLIECCAM
oOoramenusa?

1. JpoOGnenue.

2. TI'poxouecHue.

3.  VYcpennenwue.

4. OuucTKa CTOYHBIX BOJ,.

6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsI CYMMApPHOU XapaKTEPUCTHKH «II0 TLTIOCY» C OCBIO
abcucc?

1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KycKa B Ipo0e.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JI0OCTOMHCTBOM IITaMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI M TOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaae «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyna g pacuera 3Q(HEKTUBHOCTH TPOXOUEHUS:
E=¢, — vx,
e_ 7(B-a)

2B, -a)
E = (ﬂ _ 0‘)(05 - 9)
3 a(100-a)p-0).
Qoo

QHadp. *a

PO ONDENRODN

E= 10*
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9. Yewm ompepenseTcs TIaBHBIM 00pa3oM KOHEUHas: KPYITHOCTh IPOOJICHOTO POAyKTa?
1. Pa3mepoM BKpamieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo pyJsl.

3. MaccoBoii 107ei IeHHOTO KOMIIOHEHTA B py/ie.

4. KpynHOCTBIO HCXOJHOU PYABI.

10. Kaxum o6pa3oM mpoHCXOIUT MpoIece APOOIEeHUS B KOHYCHBIX IPOOHIIKax?

1. 3acder nMHAMHUYECKOTO BO3ACHCTBUSA POTOpA.

2. 3acdyer pa3JaBIMBAHMS MEXKIY ABYMS ITUTAMH.

3. 3a cueT 3KCIEHTPUYHOIO ABM)KEHUS BHYTPEHHET0 KOHYca.

4. 3acuer 3aXBaThIBaHUS 3yObSIMH U PACKAJIBIBAHUS 1O TPeOYEeMON KPYITHOCTH.

11. TlonsATHE O TUIPABIMYECKON KiIacCHUpUKAIIH.



1. Ilpouecc pa3aeneHus cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTSAM
OCaXIEHUs B BOJHOM Cpeje.

2. Ilpouecc pa3aeneHus CMECH MUHEPAIBHBIX 3€PeH Ha KIJIacChl KPYITHOCTHU 0 CKOPOCTSIM
OCaXKICHUSI B BO3IYIIHOM cpejie.

3. Ilpouecc pa3zaeneHust CMECH MUHEPAIBbHBIX 3€PEH Ha KIIACChl KPYITHOCTH IPU TTOMOIIH
MIPOCEUBAIOLINX TOBEPXHOCTEH.

4. Ilpouecc pa3zneneHus: CMECH MUHEPAIBHBIX 3€pPEH 110 INIOTHOCTH B BOJIHOM cpelie,
MyJBCUPYIOLIEH OTHOCUTENBHO Pa3AesieMO CMeCH B BEPTUKAIILHOM HalpaBiICHHH.

12. Tlpomecc pa3aeneHus YacTUIl B TSKEIBIX cpeliaX (CyCIEeH3HsIX ) MPOUCXO/IUT:

1. Tlo miOTHOCTH YacTHII.

2. Ilo cKOpOCTSIM MaJICHUsl YaCTHIL B CpeIe.

3. [Ilo xpynHocTH YacTull.

4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (DJIOTAIMOHHOTO METOIa OOOTAIIeHUS SABIISETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocrora mpou3BOJICTBEHHOTO KOMILJIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHuBepCalbHOCTb, BO3MOKHOCTh pa3/IeJICHHUs IFOOBIX MUHEPATbHBIX KOMILJIEKCOB.

14. B xakux nossix MNpoOMCXOJIUT MarHuTHas cernapamus?

1. B anekTpudecKkux mosx.

2. B HEoIHOPOJHBIX MArHUTHBIX IOJISX.

3. B ogHOPOIHBIX MAarHUTHBIX MOJSX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKON cernapaliu:

1. Oo0oraieHue pys 4epHbIX METAJIJIOB.

2. OOoraiieHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10J1eH LIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHMIIMOHHBIX KOHLIEHTPATOB PY/] PEIKUX METAIIOB, KEPAMUYECKOTO ChIPbS,
CJIIOJI, aJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Bapuanm Ne 3.

Kaxoe u3 nmepeunciieHHbIX MOJIE3HBIX HCKOMAeMBbIX HE TI0JIBEpraeTcsi 000TraIeHnio?
HedTsb.

JKene3ucrsie KBapLUTHI.

Bokcurtsl.

AnMasbl.

XBOCTaMH HA3bIBAECTCS:

1. IIpoaykr, B KOTOPOM MaccoOBasi I0JIsl IIEHHOTO KOMITOHEHTA BBIIIIE, YeM B UCXOTHOM pyje,
HO HIDKE 4eM TpeOyeMas B KOHIIEHTpaTe.

2. IIpomaykTt, B KOTOPOM MaccoBasi JIOJISI [IEHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIE, YeM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPBIi BRIACISIECTCS OOJIBIIAS YaCTh BMEIIAIONICH MTOPOIBI U
HE3HAUUTENbHAs YaCTh IEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTYNAIOMINNA B JIIOOYIO OTIEpAIIHIO 00OTAIIEHHS U B JIOOYIO MAIIIUHY.
Kakoli u3 nmepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTEIbHBIM?
MaruuTtHas cenaparusi.

DJeKTpUUecKas cenaparus.

Pannomerpuueckas cenapanusi.

Arnomepanus.

CHUTOBBIM aHAJIU30M Ha3bIBACTCS:

H3mepenune KpymnHbIX KYCKOB [0 TPEM B3aUMHO MEPHEHANKYIISIPHBIM HANlPaBICHUSIM.

MR WDNDEPE
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2. Pa3zpenenue marepuaina 1o CKOpOCTH NaJ€HUs YaCTUL PA3IMUYHON KPYITHOCTH B BOJHOM
cpeze.
3. H3mepenue yacTuil moJ MUKPOCKOIIOM M KiacCU(UKALUS UX HA TPYIIIBI B Y3KUX
IPaHULIAX OIPEIEICHHBIX Pa3MEPOB.
4. PacceB npo0Obl MaTeprasa Ha HECKOJIBKUX CUTaX C PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOI'O MOJYJIA.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUYEHHUS B CXEMaxX PyI0NOArOTOBKU?
1. Jlng KOHTpOJs KPYNHOCTH APOOIEHOr0 MPOAYKTA.
2. Jlnst mosmy4yeHHs TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.
3. Jlns pa3geneHust MaTepualia Ha HECKOJIbKO KJIACCOB KPYMHOCTH Iepe]] KOHIEHTpaluel Ha
CTOJIaX.
4. JIns oTAENeHUs TOTOBOrO MO KPYIHOCTH MPOJYKTa OT UCXOAHOIO MaTepuaia,
MOCTYMAIOIETO Ha IPOOICHHE.
6. Kak BiuseT yros HakjI0Ha IPOCEUBAOIEH TOBEPXHOCTH IPOXOTA Ha €ro
IPOM3BOIUTENLHOCT B 3PPEKTUBHOCTH TPOXOUCHHS?
1. He Bnuser.
2. Yewm OoJpIe yroy HaKJIOHA, TEM BBIIIE IIPOU3BOJUTEIHLHOCTD IPOX0Ta U 3(h(HEKTUBHOCTH
IPOXOYECHHUS.
3. Uewm Ooblie yroi HaKJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTD TPOXOTA U HIKE
3 PEKTUBHOCTHh TPOXOYCHHS.
4. Yewm OoJbllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.
7. Kakoe apobieHue Ha3bIBaeTCs MEIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 o 3 mm.
Crioco6 pa3rpy3ku U3MeIbUe€HHOTO MPOIyKTa U3 CTEP’KHEBOW MENTbHULIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyI0 namndy.
JIudrépamu NpUHYIUTEIHHO YAAIAETCS U3 MEJIBHUIBL.
Uepes Hapy)HOE HUIMHIPUUECKOE CUTO.
Yepes pemeTky ¢ mensiMU KITMHOOOpa3Hoi pOopMBI.
Kaxoit u3 mepedncieHHbIX anmapaToB OTHOCUTCS K IIEHTPOOSKHBIM Kitaccuukaropam?
CrinpanbHbli Ki1accuuKaTop.
Peeunsrit knmaccuduxatop.
[MupamunanbHbII Ki1accuukaTop.
I'uponuKIoH.
dnoTanmoHHOE 00oTaIeHne OCHOBAHO:
Ha pa3znuuuu B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nnuum B IIOTHOCTSIX MUHEPAJIOB.
Ha pa3nuuuu B iBeTE€ MUHEPAJIOB.
Ha paznnuum MuHEpasioB B CIIOCOOHOCTH OTPa)kaTh, IPOMYCKATh, IPETOMIISTH CBET.
Ha3nauenwne peareHToB - coouparesneii Bo GhoTaiu:
s ruapodoOu3ay NOBEpXHOCTH YACTHIL.
Jns ruapoguin3zanuy MoBEpXHOCTH YaCTHUILL.
s uamenenus pH ¢rnoTanmoHHOM My IbIbL.
J11s i3MEeHEeHHsI HIOHHOTO COCTaBa MYJIbIIbL.
Kakoli n3 nepeuncieHHbIX annapaTroB He ABJIAETCSA IPaBUTALMOHHbBIM?
BunToBoii cenaparop.
TsxenocpenHslii KOHYCHBIN cenaparop.
DJIEKTPOCTATUUYECKUH CermapaTop.
[THeBMaTH4eCKHil cenapaTop.
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13. OrnuuuTenbHON 0OCOOEHHOCTHIO CeapaTopoB s 00OTalIeHNs CIIa0OMarHUTHBIX Py
ABIISETCS:

1. Hanuuue BaHHBIL

2. Hamnuuue 6apabaHa U3 HEMarHUTHOTO MaTepuUaa.

3. Hanuuue MarHUTHOM CHCTEMBI U3 MMOCTOSHHBIX MarHUTOB.

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

14. Heo0xoaumbIM yCI0BHEM pa3JeIeHNUs MUHEPAJIOB IPU JIEKTPUUECKON cenapaluu
ABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefibl pa3aeiaeHus MPOMEKYTOYHOM MIIOTHOCTH MEXY INTIOTHOCTSIMU
paszensieMbIX MHHEPAJIOB.

3. Co3nanue HEOJHOPOIHOTO MArHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MIIM UHBIM CIIOCOOOM.

15. Ilenbro 000raTUTEIHHBIX MPOIECCOB SBISETCS:

1. BrlaeneHne METaIOB U3 XUMHUYECKUX COSAMHEHUHN U OTIENICHHE HEMETANTNIECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKEJIATSIIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEced U
pa3zeneHre KOMIIOHEHTOB Ha PsAJ] MPOIYKTOB, IPUTOTHBIX [T AalbHEHIEH nepepadoTKH.

4. U3BneueHne OTAECTBHBIX COCTABISIONINX TBEPAOTO MOJIE3HOTO HCKOMAEMOTO C MTOMOIIBIO
pPacTBOPHUTEIIS.

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOITYKTOB 00OTAIlIEHUs U 1aTh UM OIpPEAETICHUS.

HanucaTth ocHOBHBIE TOKa3aTeNN MPOLYKTOB oOoraiieHus. JlaTh onpeneneHus 1 HanucaTh
bopMyIIBI TSI UX OTIPEACTICHUS.

Koumponvnas paboma Ne2

I[To mpeacTaBneHHBIM JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeAeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B nmpole, CpeaHui pa3Mep, peodiajaHue
YaCTHUII, YaCTHBIM BBIXOJ] KIACCOB.

Koumponvnasa paboma Ne3

[TpuBecTu 3cKkn3 000PYIOBaHMS Ha BEIOOD JIJIsl TPOXOUYEHUS, IPOOICHUS WM U3METbYCHHUS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konumponvuas paboma Ne4

[IpuBectu 3cku3 000pyIOBAHUS ISl TPABUTAIIMOHHOTO U MAarHUTHOTO OOOTAIEHHUS MOJIE3HBIX
uckonaembIx. HamucaTs mpuHIun paboThl 000py10BaHMs, TOCTOMHCTBA U HEOCTATKU.

Hamwmcars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

Knaccudukanus onepanuii o6e3BoxxuBanusi. Ix Ha3HaueHuUs1, JOCTOUHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma Ne6

[TpuBecTH MPUHIMIHATBEHYIO CXeMY 000TallleHUsI MAarHETUTOBOW PY/IbI.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKZAMEHY:
Kakwue cBoiicTBa MUHEPATIOB UCIOJIB3YIOTCS MIPH PA3IMUHBIX METOaX 00oTaIeHus?
Koraa Heo0xo1mMo mpuMEHITh MEXaHUYeCKoe odoramieHue?
W3 kakux omepariuii COCTOSIT MPOIIECChl 00oTaeHus?
Kaxkue nporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhS Ha3bIBAIOTCS TTOATOTOBUTEIILHBIMU?
Kakwue nporiecchl nepepaboTKi MHHEPAILHOTO ChIPhSI HA3BIBAKOTCSI OCHOBHBIMU?
Kaxkue mporeccsl nepepadoTKi MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS BCIIOMOTATEIHHBIMU?
Kakue npoayKThl OTydaroT B pe3ysibTaTe o0orameHus?

8. Uem ompeaensercs NpeaesbHO BO3MOKHAS MaccoBas J10J1sl IIEHHOIO0 KOMITIOHEHTa B
KOHIIEeHTpaTe?

9. [IlpuBenuTe Ka4eCTBEHHYIO CXeMY OOOTAIICHUS U CXEMY LIeTH aIlapaTos.

NoabkowhE



10. Yewm ompenensercsi KpymHOCTb, 0 KOTOPOI MOJIE3HOE UCKOMAaeMOe IPOOHTCH,
U3MeNbyaeTcs nepen odorameHuem?

11. Tlouemy mpumeHsieTcs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKJIOM Apo0ieHus?

12. Kakue anmapaTsl HCTIOJIB3YIOTCS JUIs APOOIICHUS M U3METIbUCHUS PYy/Ibl?

13. B uem cocrouT Ha3HauEHUE ONepaluii rpoxoueHus, Kiaaccupukanum?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMil TPOXOYEHUs U Kiaccuukanuu?

15. Kaxue 3aKOHOMEPHOCTH JIeXkaT B OCHOBE IPaBUTALIMOHHOTI'O Mpoliecca 00orameHus?
Knaccugukanus rpaBUTallHOHHBIX ITPOIECCOB.

16. Yro Ha3biBaeTcs npoueccoM oTcaaku? OTcaouHble MAlUHBbI.

17. Kakwue cuibl JeiCTBYIOT Ha MHHEPaJIbHBIC YaCTUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
crosia?

18. Kakwue mone3nbie HCKOMIaeMble 000TaIa0TCs Ha KOHIICHTPAIMOHHBIX CTONIaX?
OO6oraiieHne Ha BUHTOBBIX Celaparopax U KOHLUEHTPALIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M Kakue TUIIBI TSDKENBIX CPell BCTPEYArOTCs B IPAKTHUKE
oOoramenusa?

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

21. Kaxkwue cyniecTByrOT OCHOBHBIE TUIIBI allIIAPATOB /IS Pa3/I€eHUs B TSHKEIBIX CYCIEH3HSX ?
Onumure OpUHLKI UX PaOOTHI.

22. Knaccudukarus GaoTallMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc Gpiaotanun?

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunBaHU?

24. KakoBo Ha3Ha4eHHE (PIIOTAIMOHHBIX PEAreHTOB, UX KiIacCUpUKaIus?

25. B 4em npeumyniecTBo (hIOoTaIMOHHOTO METO 14 O0OTAICHHS ITePET OCTATLHBIMHE?

26. Uto Ha3bIBaeTCs NpsiMoi U 00paTHOH (iotanmeit? Kakue oneparuu daoranun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEYUCTHBIMHU, KOHTPOJIBHBIMU?

27. Kax BbIIENAIOTCS IEHHbIE KOMIIOHEHTHI ITPU CENIEKTUBHON M KOJIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

28. Knaccuduxanus ¢aotaroHHbIX MalinH. BeomorarensHoe (hiaoTaiioHHOE
obopyoBaHue.

29. MarauTtHoe 1oJje 1 ero cBoiicrBa. MarHuTHasi BOCHPUUMYUBOCTb.

30. Kak pa3nmu4aroT MHHEpaJbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTcs
MarHuTHBIE MOJIS AJIs1 MX oOoramieHus?

31. OTKpbITHIE ¥ 3aMKHYThIE MAaTHUTHBIE CUCTEMBI. MarHUTHBIE TTOJIS CEMapaTopoB.

32. Kakue cylecTBYyIOT TUIIbI MArHUTHBIX CENapaTopoB?

33. MarHuTHBIE cemapaTopbl s 000TaleHus] CUIIbHOMAarHUTHBIX PY/I.

34. MarHuTHble cenapaTopsl i oOoraieHus: ciabOMarHUTHBIX Py/I.

35. HazoBuTe MeTOBI M anmapaThl 00€3BOKUBAHUS ITPOTYKTOB 00OTAIICHUSI.

[lenpto mabopaTopHbIX pabOT MO JAaHHOW JUCHHWIUIMHE SBJISIETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYIECHTOB C PAa3IUYHBIMU IPOLIECCAMHM M METOJaMH OOOTalleHUs MOJIE3HBIX
HCKOITaeMBIX, a TAK)Ke TIOTyYEeHHE HAaBBIKOB IO BBHITIOJHEHUIO Pa3IMYHBIX OMBITOB. B wacTHOCTH,
CTYZAEHT JI0JKEH YMETh MPaBUILHO 000CHOBATH MPUMEHEHHE MPOIEcca UM METO0J1a 000raleHus
JUTS 33IaHHOTO THIIA PYJIbI, PACCUYUTATh OCHOBHBIE TOKa3aTelH OOOTAleHHs] W IPEICTABHUThH
UHIUBUAYAIbHBIA OTYeT. Bce modydeHHBle SKClepUMEHTAIbHbIE JaHHbIE HEOOXO0JUMO
NIPOAHAJIM3UPOBaTh, MPOBEPHUTH BBITOJHEHA JIM OCHOBHAs IeNlb paboTHI, CHOPMYIHPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOYKHBIE TIPUYMHBI U ITYTH TIOBBIIICHUS TOKA3aTeNeH.

[Tpu BeIONIHEHNH PAOOT CTPOrO COOIIOIATH MTPaBHUiIa TEXHUKHU O€30MTaCHOCTH U UH-CTPYKIUH
o paboTe ¢ anmapaTypou.

[Tepeuens 1abopaToOpHBIX padoT:

1. UN3yuenue pabOThI MEKOBOM IPOOUIIKH U MTPOU3BOACTBO CHTOBOTO aHAIN3a

2. V3ydeHue pabOTHI THPALIMOHHOTO IPOXOTA U onpeAeaeHre d3PPEKTUBHOCTH TPOXOUCHHS

3. H3ydenwue nporiecca U3MENIbUYCHHSI Py B IIAPOBOU MEIIbHUIIE



4. OoorarieHue KeJle3HbIX Pyl HA MArHUTHOM CerapaTrope
5. OOoraieHne MOIUMETAUIMYECKUX PY/I IO CXeME MPSIMOM CENEKTUBHON (DIIoTariuu
6. OOoraieHue Moye3HbIX HCKONAeMbIX Ha KOHIIEHTPALIMOHHOM CTOJIE.



puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

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 TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTarhl pacyera TEXHOJIOTMYECKHUX MOKa3aTesiell opOPMUTH B BUI€ CTAHAAPTHON TaOIHUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTs MacCOBYIO JIOJIIO ITUHKA B KOHIIEHTPATE, COCTOSIILEM U3 MUPUTA U MUHEPAIOB, YKa3aHHBIX B TaOJIUIle
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccunrtare TeXHONOrMYECKUE OKa3aTen oboramieHus QoTalMoOHHOTO Liexa. Pe3ynbTaTsl npeacTaBUTh B
tabmuie. Mcxonubie nanubie: maccopas 1ot Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue npotieccsl nepepaboTKi MUHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporuieccsl nepepaboTKu MUHEPAIBHOT'O ChIPbsl 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 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. YeM onpesensieTcs NpeaesIbHO BO3MOYKHAsI MaccoBasl J10J1s1 IIEHHOI'0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MUHEPAJIOB pyz, | 3. U3 kakux omnepauuii cocTosAT Npo1ecchl odorameHus?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATHLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouieccel nepepadoTKi MUHEPAIbHOTO ChIPbsI Ha3bIBAIOTCS BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpyMHOCTb, O KOTOPO MoJIe3HOE UCKOTaeMoe APOOUTCS, H3MENbUaeTCsl Mepejl
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIIEHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

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

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




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

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOSHHS 00Y4atoMMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXKAblil M3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKHUX BOIPOCA M OJHO IMPAKTHUECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [lonokuTeNnbHBIM Takke OyAeT CTpeMJIEHHE CTYACHTA U3JIOKUTh pa3jMuHble TOYKH
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OIECHKY «OTIUYHO» (5 OamioB) — oOydaroIIuiics TOKa3bIBa€T BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMO, YCBOMBUIMMA OCHOBHYKO M 3HAKOMBIM C JONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOT0 MaTepuaia, YCHEIIHO BHITOIHSIONNI MPeIyCMOTPEHHbIE B MIPOTpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
[0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY IONOJHEHUIO U OOHOBJIEHHUIO B XOJI€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 0o0beMe, HEeOOXOAMMOM IS JajdbHeWIed ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpammoil. Kak rmpaBuio, oOIEHKa «yIOBJIETBOPUTENBHO» BBICTABIAETCA CTYICHTAM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
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
CTyJeHTa, 0OHAPYKUBAIOTCS MTPOOEINBI B 3HAHUSAX OCHOBHOTO Y4E€OHO-TTPOrPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS M 00BsCHEHHS WH(MOPMAIIUU, HE MOXKET MOKa3aTh WHTEIJICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



