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PaGouas mporpamma cocTasiena Ha ocHoe ®I'OC BO mo crenmamsroctr 21.05.04
T'OPHOE JIEJIO (mpuxa3 MunoOpuayku Pocenu o1 17.10.2016 . Ne 1298)

PaGouas mporpaMma paccMOTpeHa H Ofo0peHa Ha 3acemaHmH Kadempsl ['eomornw,
MapKITIeHiIepeKoro ena i 000rale ) OIE3HBIX HCKOTAeMbIX —
23.01.2020, mpoToxkom Ne 5 %

3aB. kabenpoi +2 W.A. T'pumma

Pa6ouas mporpamma oxobpena Meroquueckoi komuccneid UTIuT
25.02.2020 r. mpoToxomn Ne 7

[Ipencenarens C.E.T'aBpuies
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Juer akryanusanud paboyeil nporpaMmMsl

PaGouas mporpamMma NepecMoTPeHa, ofcyxeHa 1 0n00pena U peali3aliy B 2020 - 2021
yaeGHOM Ty Ha 3acefaHmy kadenpsl ['eonmoruy, MapKIIEHAepCKOro Iena i oboraienus

Iporoxon ot 03 (M%@ r o Ne (1
3aB. xadenpoi = = W.A. T'puius

PaGouast mporpaMMa iepecMoTpeHa, 00cykIeHa 1 000peHa UL pealn3aiiy B 2021-2022
yueGHOM rofy Ha 3ace/[aHiH Kadepsl [ e0oriy, MapKIIeH/IepCKOro ena oborameHus

[IpotokomoT _ 2000 R ENo
3ag. xadenpoit W.A. T'pumun

PaGouas TporpaMMa epecMoTpeHa, 00CyXkIeHa i 0f00peHa UL peaju3aliy B 2022 - 2023
yaeGHOM ToMy Ha 3aceanny KaQeapsl ['eonorny, MapKIIEHIepCKOTO /Iea i oborameHns

[Tporokom oT 90 8T PNo T
3aB. kabenpoit W.A. Tpumus

PaGouast porpaMMa IepecMoTpena, o6cyIeHa 1 000peHa UL pea/u3aliy B 2023 - 2024
yae6HOM TO/Ty Ha 3acefanuy Kagenper ['eonoruu, MapKIIeHAePCKOTo ena | oborarmeHus

[Ipotokom ot __ 200V Not L
3aB. xadeapoil W.A. I'pumun

Pabouas IPOrpaMMa TiepecMoTpena, 00CykIeHa i 07100peHa [ peayu3aliu B 2024 - 2025
yaeGHOM Tofly Ha 3acefanuy kahempsr ['eonorny, MApKIIEHEPCKOTO JIena | oboramenns

[IpotoxonoT _ 20 T No L
3aB. xadezxpoi U.A. T'pumuH

PaGouast mporpaMma MepecMOTpeHa, 00cysiIena 1 0/l00peHa LT pean3aliy B 2025 -2026
yuebHOM IOy Ha 3ace/aHnH Kaeapsl ['eomornu, MapKIeHepeKoro Acia oborarenHs

Tlpotoxomor __ 20 1 N
3aB. kapenpoit W.A. I'pumen




1 llesin ocBOeHMS TUCHUILIMHBI (MOIYJIA)

LlenssMu OCBOEHHUST AUCHUILIMHBI «OOOTralieHue MOJIE3HBIX HCKOMAEMBIX)» SBIISIOTCS
pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX KauyecTB, a Takxke (popmHupoBaHHE MPO(ecCHOHANTBHBIX
KoMmneTeHIui B cootBeTcTBUU ¢ TpeboBanusimu ®I'OC BO no cnenmansroct 21.05.04 I'oproe
JET0.

2 MecTo IMCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuummmaa O0oramieHne MmoJie3HbIX UCKOTIAaeMBIX BXOJUT B 0a30BYIO 4acTh y4eOHOTO
1aHa 00pa30BaTENbHOM MPOrPaMMBI.

Jinss  u3ydeHUs  JAUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHHWS  (YMEHHs,  BJIAJCHHS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3yUCHUS AUCIUIUINH/ IPAKTUK:

Xumust

®dusuka

HNudopmatuka

I'eonorus

3HaHus (YMEHHUs, BIAJICHUs), IOJYYECHHBIC MIPU U3YYEHUH JAHHOW TUCLUUIUIMHBI OyIyT
HEOOXOAUMBI 715l U3yUCHUS TUCIIUTLTIH/TIPAKTHK:

[TonroToBKa K 3alUTe U 3aIIMTa BBITYCKHOW KBaTM(PUKALIMOHHON pabOTHI

IToaroroBka K cliaue U caya rocyJapCTBEHHOIO DK3aMEHa

[TponsBoaCTBEHHAS - MPEATUILIOMHAS TTPAKTUKA

O6ocHOBaHUE MPOEKTHBIX PEIICHHUH

PazpaboTka poCCBIMHBIX MECTOPOKACHUI

3 KomnereHunu o0y4aromerocsi, GopMupyemMbie B pe3yJabTaTe 0CBOCHUS

AUCHUILINHBI (MOYJISA) ¥ IVIAHUPYEMBbIe Pe3yJIbTAThI 00yUeHH s

B pesynbrare ocBoeHHs qUCHUIUTMHBL (MOTynst) «O0oramieHue moae3HbIX HCKOTTaeMBbIX»
oOyyJaromuiics 10KeH 001a1aTh CIeIyIOIUMU KOMIIETEHITUSIMHU:

CrpyKTypHBIi [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIUHU

I1K-4 rOTOBHOCTBIO OCYILIECTBIIATh TEXHUYECKOE PYKOBOJCTBO TOPHBIMU U B3PBIBHBIMU
paboTaMu IpH HKCILTyaTalMOHHOM pa3BejKe, TOObIYe TBEPIBIX MMOJIE3HBIX UCKOMIAEMBIX,
CTPOMTENHCTBE M SKCILUTYaTAI[H MTOA3EMHBIX 00BbEKTOB, HEMOCPEICTBEHHO YIIPABIIATh
nporeccaMy Ha MPOU3BOJICTBEHHBIX 00BEKTAX, B TOM YHCIIE B YCIOBUSAX YPE3BbIYAHBIX
CUTYyaLUi

3HaTh OCHOBHBIC ITIOHATHUA METOJ0B, CII0co00B 1 CpCACTB NIOJTYUCHUS ChIPbS U
KOHIICHTPATOB ITPU HepepaGOTKI/I IIOJIC3HBIX MCKOIIA€MbIX

Ymetp BBIOMPATH TEXHOJIOTHIO TPOU3BOJICTBA PAabOT MO 0OOTAIECHUIO TOJIE3HBIX
HCKOTIAEMBIX, TPUMEHSATH CIIOCOOBI M CPEJCTBA IS TTOTYYEHUS
KOHIMLIMOHHBIX KOHIIEHTPATOB

Brnanets CIOCOOHOCTBIO BBIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKUE
napameTpsl 3HHEKTUBHOTO U IKOJIOTUYECKU 0E30MaCHOTO MPOHU3BOJICTBA
paboT o nepepaboTke U 00OTAIEHHIO MUHEPATBHOTO ChIPhsi HA OCHOBE
3HaHUH NPUHLIUIIOB (DIOTAIIMOHHOTO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX
CXeM 000raTUTENILHOTO MTPOU3BO/ICTBA U BEIOOpA OCHOBHOTO U
BCIIOMOTATEJIBHOTO 000TaTUTEIBHOTO 000PYI0BAHHS

[TK-5 TOTOBHOCTBIO IEMOHCTPUPOBATH HABBIKH Pa3pab0TKH IJIAHOB MEPOIIPUATHH MO CHIKEHUIO
TEXHOTCHHOW HAarpy3Ku IIPOU3BOJCTBA HA OKPYXKAIOLIYIO CPENY IIPHU DKCIUTyaTallMOHHOU
pas3Bezke, 100bI4e U nepepaboTKe TBEPbIX MOJE3HBIX HCKOMAEMBbIX, @ TAKXKE ITPU CTPOUTEIIHCTBE
M SKCILTyaTallly MOJI3E€MHBIX 0OBEKTOB




3HaTh

Hay4yHbl€ METOJbl U MEPONIPUATHUS 110 CHIXKEHUIO TEXHOTEHHOW Harpy3Ku
Ha OKPYKAIOLIYIO0 Cpely IPU AKCILTyaTaIl[MOHHON pa3Beske, 100bIue U
nepepaboTKe TBEP/BIX MMOJIE3HBIX HCKOMAeMbIX

Ymetb IIPUMEHATh HAy4YHbIE METObl U MEPONPUSATHUS IO CHUKEHUIO TEXHOTEHHON
Harpy3Ku Ha OKPYKaroIllyl0 Cpely IIPH SKCILTyaTalluOHHOW pa3BeJKe,
n00bIYe U epepaboTKe TBEPABIX MOJIE3HBIX UCKOTTAEMBIX

Brnanets HaBBIKAMU IPUMEHEHHUS HAyYHBIX METOI0B U MEPOIPUATHI 10 CHIXKEHUIO

TEXHOTECHHOW HATPy3KH Ha OKPYKAIOIIYIO CPEAY MPH IKCILTyaTaIMOHHON
pasBelke, JOObIUE U MepepadOTKe TBEPIBIX MOJIE3HBIX HCKOTIAEMbIX

I1K-12 roToBHOCTBIO OIIEPATUBHO YCTPAHATH HApYyLIEHUS POU3BOACTBEHHBIX [TPOLIECCOB, BECTH
NEPBUYHBIN YUEeT BBIIOJHAEMBIX PadOT, aHATM3UPOBATH ONEPATUBHBIC M TEKYIIHE ITOKA3aTENIN
MIPOU3BO/ICTBA, 0O0OCHOBBIBATH MPEAJIOKEHHS [0 COBEPIICHCTBOBAHUIO OPTaHU3AIIH

IIPOU3BOJICTBA

3HaTh OCHOBHBIE TEHJCHIIMM Pa3BUTHUS IPOU3BOJCTBEHHBIX IIPOLIECCOB,
II0Ka3aTeIH POU3BOICTBA

Ymetp IIPUMEHSATH U3yUEHHbIE TEHICHIIUU PA3BUTHS IPOU3BOICTBEHHBIX
MPOIIECCOB, MOKA3aTeNH MPOU3BOACTBA B MPO(HECCHOHAIBLHON AEATEIbHOCTH

Brnanets TEHJCHIMSIMH Pa3BUTHS IPOU3BOICTBEHHBIX IPOLECCOB, NOKA3aTENN

MIPOU3BOJICTBA B MPO(HECCHOHAIBHON JeITeIbHOCTH

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOEKTHBIX MHHOBALIMOHHBIX PEIICHUH 110
HKCIUTYyaTallMOHHOM pa3Beske, J00bIue, nepepaboTKe TBEPIBIX MOJIE3HBIX HCKOTIAEMbIX,
CTPOMTENBCTBY U SKCILTyaTalluU MOJ3EMHBIX 0OBEKTOB

3HaThb OCHOBHBIE TCH/ICHIIUY Pa3BUTHSI HHHOBAIIMOHHBIX PEIIICHHI TI0 IIepepadoTKe
TBEPABIX MOJIE3HBIX UCKOIAEMbIX

YMeTh MPUMEHATHh U3YYEHHBIE TEHICHLIMU PA3BUTUSI NHHOBALIMOHHBIX PEIIEHUMN 110
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMTAEMBIX

Bnaners TEHJCHIIMSIMU Pa3BUTHS UHHOBAIIMOHHBIX PEIICHHUH 10 epepadoTKe

TBCPABIX MMOJIC3HBIX UCKOMMACMbBIX

OIIK-9 BageHreM METOAaMM aHAIN3a, 3HAHUEM 3aKOHOMEPHOCTEHN MOBEAEHUS U YIIPaBICHUS
CBOMCTBAMH FOPHBIX MOPOJ M COCTOSIHUEM MacCHBa B MpoLeccax T00bIYU U epepadoTKH
TBEPABIX MOJIE3HBIX UCKOMAEMBIX, a TAK)KE IIPU CTPOUTENBCTBE U IKCIUTyaTallUH MOA3EMHBIX

COOPYKEHUI

3HaThb METO/Ibl aHAIIN3a, 3AKOHOMEPHOCHU NTOBEJECHUS U YIIPABJICHUS CBOMCTBAMHU
TOPHBIX MIOPOJ M COCTOSTHUEM MacCHBa B Ipolieccax 100bIuU U epepadoTKu
TBCPABIX MMOJIC3HBIX UCKOITACMBbIX.

YMeTh BBIGI/IpaTI: MCTOAbI aHAJIN3a, 3aKOHOMCPHOCH MOBCACHHUA U YIIPABJICHUA
CBOMCTBAMU TFOPHBIX MMOPOA U COCTOAHUCM MACCHBaA B IIPOLICCCax ,Z[OGBI‘II/I u
nepepaboTKU TBEPABIX MOJIE3HBIX UCKOMTAEMBIX.

BJIa,Z[eTI: CHOCOGHOCTBIO BBIGI/IpaTI: MCTOAbI aHAJIN3a, 3aKOHOMCPHOCH ITOBCACHUA U

yIPaBJEHUS CBOMCTBAMH F'OPHBIX MOPOJ U COCTOSIHUEM MaccCuBa B
polec-cax J00bIYM U MepepadOTKH TBEPABIX MOJIE3HBIX HCKOITAEMBIX.




4. CTpyKTypa, 00bEéM U coaepkaHue JUCIHUIIIMHBI (MOLYJIs1)
OOmiast TpyI0EMKOCTh JAUCHIUILTUHBI COCTaBIseT 3 3aueTHbIX enauHull 108 akaa. dyacoB, B TOM

qHUCIC:

— KOHTaKTHas pabota — 58,1 akas. 4acos:
—ayauTopHas — 54 akaJ. 4acoB;
— BHeayuTopHas — 4,1 akaj. yacoB

— camocTosTenbHast padota — 14,2 akas. 4acos;

— IIOATOTOBKA K 9K3aMeHy — 35,7 akaJl. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas S e
o KOHTaKTHas pa60Ta E 5 ‘DOPMa TCKYLICI O
=
(0]
Pa3nen/ Tema § (B axaz. acax) == Brx N KOHTpOJIA Kon
g & © | caMOCTOSATENbHOM | yCIleBaeMOCTH U
JIACHATIIAHE] 5 = . | KoMITeTeHIMH
&) 5 2 g paboTht IIPOMEXYTOYHOM
1a0. | mpaxT.
Tlexk. o EaH z % aTTeCTalun
. . |O
1. 1. Beenenne
W3yuenne
1.1 1.1. Copnepxanue OCHZ:HOﬁ u
JUCUUIUIMHBI, €€  3a/1aud. . [TK-4, TIK-5,
JIOIOJTHATEILHOM
3HayeHue u poib 1 HTEPATYDHL 110 KontponbHas IK-12,
oborare-Hus npu IlI/ICi HH};&HC pabota Nel IK-19,
HCIIOJIB30BAaHAN  Pa3IMYHBIX KOHCIIEKTA ’ OIIK-9
TOJIE3HBIX HCKOIMAEMBIX o
JICKITHIA.
W3zydenue
OCHOBHOM H
. [IK-4, IIK-5
1.2 1.2. Knaccuduxanus JOMOIHUATEILHON ? ’
KontponbHas [IK-12,
MPOLIECCOB JUTSI OOOTAICHUS 1 JIUTEPATYPHI IO aGora Nl TK-19
TOJIE3HBIX HCKOIMae-MBIX JTAC-ITUTIINHE P - ‘
9
OIIK-9
KOHCIICKTa
JIEKLIAMH.
W3yuenne
1.3 1.3. Omnepauun, UUKIBI, OCHZ;HOﬁ u
CTaUH. O1eHka P —— I1K-4, T1K-5,
3(pPEKTHBHOCTH  MPOLIECCOB 5 1 KonTponbHast IIK-12,
oboramieHns u JUTEPATYPHI TI0 abora Nel IK-19
JUCLHILIAHE P - ?
KOMILJIEKCHOCTH COHCIICKTA ’ OIIK-9
WCIIOJIB30BaHUS ChIPbHS .
JICKITHIA.
W3yuenne
14 14. Ilpogyktel H OCHZ;HOﬁ u
rnokasaTeinu o0OorameHus. P — IIK-4, IIK-5,
MarepranbHblil  OamaHC 1O 1 HTEPATYDHL 110 KontponbHas IK-12,
TBEPAOMY, METAIIY, BOJE B IlI/ICi HH};&HC pabora Nel [IK-19,
TEXHOJIOTHYECKUX cxemax KOHCIIEKTA ’ OIIK-9
oOorameHus .
m Py JICKITHIA.
W3yuenne
1.5 1.5. IlonsTe 0 OCHZ;HOﬁ .
KOJIHNYECTBEHHBIX " I1K-4, T1K-5,
JIOIOJTHATEILHOM
XapaKTEepPUCTUKAX 1 HTEPATYDLL 110 Konrponbhas TIK-12,
BEIIECTBEHHOI'O cocraBa Hcp HH};&HC pabora Nel TIK-19,
MHHEPAIIBHOIO  CBIPbSl  H ﬂKOﬁCHCKTa ’ OIIK-9
MPOIYKTOB OOOTAIICHUSI .
JICKITHIA.

Hroro no pazzpeny

2. 2. I'panynoMeTpU4ecKHil COCTaB




W3zydenue

2.1 2.1. OCHOBHOM H [K-4. TIK-5
I'panynomeTpuyeckuii TaB IIOJIHUTEIHHOM ’ ’
e ;p eCn OCOCTOB ﬂjcl)nfe aT eI)I n(c)) Konrponbnas TK-12,

PYyA POLYK PaTyp pabora Ne 2 IK-19,
oOoramieHusi, METOABl €ro JTAC-ITUTIINHE, OIK-9
orpeeNeHHs KOHCIICKTa
JIEKLIHAMH.
W3zydenue
. HOBHOH U
. 2. CHTOBBIII aHAIM3. o -4, -J,
22 22. C OI(I)(C)JII(;I/IT;)JIBHOI/I TIK-4, TIK-5
IMxana KJTacCU(pHKaIHH, A KontponbHas IK-12,
JUTEPATYPHI 1O
MOZIyJIb LIKaJIbI HC-LHTLTHHE pabora Ne 2 IK-19,
KJTac-CH(HKAIIAH A ’ OIIK-9
KOHCIICKTa
JIEKLIAMH.
W3zydenue
23 2.3. OobpaboTka OCHOBHOI1 U K -4. TIK-5
JIbTATOB ITOJIHUTEIHHOM ’ e
Ir)ezi JIOM(:)T HYECKOTr0 ﬂjcl)nfe aT eI)I n(c)) Kontponbras TK-12,
pany. P patyp pabora Ne 2 IK-19,
aHaJM3a M I0-CTPOEHHE JTAC-ITUTIINHE, OIK-9
XapaKTePUCTUK KPYIMHOCTU KOHCIICKTa
JIEKLIAMH.
Uroro no pa3neny
3. 3. IToaroroBuTenbHBIC
IIPOIIECCHI
W3zydenue
OCHOBHOM H [IK-4. TIK-5
3.1 3.1. I'poxouenue. AOTIOMHUTCIEHO Sampra " TIK-12,
321 JIUTEPATypHI 110 1abopaTopHOit
Ha3nauenue npouecca IK-19,
JHCHIUTLIINHE, paboTht OIK-9
KOHCIICKTa
JIEKLIAMH.
W3zydenue
OCHOBHOM H
. IIK-4, TIK-5,
32 3.2. DddexruBHOCTH JIOIOJTHATEILHOM K-12 >
TPOXOYEHUS, KJIACCUPUKALIS JIUTEPATYPHI 1O K 19’
Y KOHCTPYKIIMH TPOXOTOB JHCHIUTLIINHE, OIK 9’
KOHCIICKTa
JIEKLIAMH.
W3zydenue
OCHOBHOM H
N IIK-4, TIK-5,
33 3.3. Hpobnenue. JIOIOJTHATEILHOM 3ammura K-12
Hasznauenne IpoOIieHwsl, 32U JINTEPATypPHI IO nabopaTopHOI K 19’
CTeneHb NpoOIIeHNs JHCHIUTLIINHE, paboTht OIK 9’
KOHCIICKTa
JIEKLIAMH.
W3zydenue
HOBHOH U
3.4 3.4. Knaccupukamms wu OCHOBHO . I1K-4, T1IK-5,
JIOIOJTHATEILHOM
KOHCTPYKIIMH APOOWIOK IS Konrponbhas [IK-12,
JIUTEPATYPHI 1O
KpYITHOTO, CPEIHEro u pabora Ne 3 IK-19,
JHCHIUTLIINHE,
MEJIKOTO JIPOOIeHHS OIIK-9
KOHCIICKTa
JIEKLIAH.
W3zydenue
. .5.  KpymHocts HOBHOH U
13<05TO c3)1715 pyrllie(())(éxc’) 1/11\2/[12 orcl)fmgmgnbﬁoﬁ TK-4, TIK-5,
06II)JTB CHIPbE rf[e e, ﬂnme aTypsI I10 Kontponbras TK-12,
AP P e patyp pabora Ne 3 IK-19,
oOoramieH1eM. CxeMbl JACIHUILINHE, OIK-9
IpoOIIeHNs KOHCIICKTa

JIEKLIAH.




W3zydenue
OCHOBHOI1 U

. I1K-4, I1K-5,
3.6 3.6. Hsmenbuenue. JOMOIHUATEILHON 3ammuTa MK-12
3aKOHOMEpPHOCTH  IIpolecca 1 3 JIUTEPATYPHI IO 1abopaTopHOit HK-19’
HU3MEIbYCHUS JUCLUILINHE, paboThI OIK 9’
KOHCIIEKTa
JIKIHH.
W3zydenue
HOBHOW U
OCHOBHON M TK-4, [K-5,
3.7 3.7. Kiaccudukanms JIOTIOTHATEIBHON
a3MOJIBHOTO  00OpYyHTOBaHHS 1 JIUTEPATypBHI 110 Korrporeras TK-12,
p ’ pabora Ne 3 IK-19,
CxeMbl U3MeIbUEHUS JUCLUILINHE, OITK-9
KOHCIIEKTa
JISKIHH.
3.8 3.8. T'mapasnnueckas H3yuenne
K1accuukanus u b B HOBHOH H
ccrdukai ee po. OCHOBHO 5 TIK-4, TIK-5,
TEXHOJIOIMYECKUX cxeMax JIOIOJIHUTENIbHOM
babpux 3aKOHOMEpPHOCTHU 1 JIUTEPATypHI 110 Kompovraz TR-12,

) pabotra Ne 3 IK-19,
CBOOOIHOTO M CTECHEHHOTO JUCLUILINHE, OIK-9
najgeHus 4vactuy. OCHOBHbIE KOHCIIEKTa
TPUHIIAIEI KJIaCCH(DUKAITIN JIEKITHIL.

W3zydenue
HOBHOW U
3.9 39.  Koucrpykunn OCHOBHON I IK-4, TIK-5,
JIOIOJIHUTENIbHOM
MEXaHWYECKUX 1 HTEPATYDHL 110 Konrponbhas [IK-12,
KnaccuukaTropos,  o0nacTh patyp pabotra Ne 3 IK-19,
JUCLUILINHE,
UX IPU-MEHEHUS OIIK-9
KOHCIIEKTa
JIKIHH.
W3zydenue
HOBHOW U
3.10 3.10. Koncr WU H or(I)f)JH({)MTgJILHOﬁ TK-4, TIK-5,
n. VH I/I.H . pYI;lﬁICTBHﬂ 1 I[JII/ITC aTypsl IO Kompobraz TK-12,
PHL A patyp pabotra Ne 3 IK-19,
TUAPOLMKIOHOB JUCLUILINHE, OITK-9
KOHCIIEKTa
JIKIHH.
Hroro no pazzpeny 10 | 9/41
4. 4. OcHOBHBIE NTPOLECCHI
W3zydenue
4.1 4.1. TI'paBuranoHHoe OCHOBHOM I
oOorarieHue MOJIE3HBIX . IIK-4, IIK-5,
JIOIOJIHUTENIbHOM 3amura
uckonaembix. TeopeTudeckue N IK-12,
1 321 JIUTEPATypHI 110 1abopaTopHOit
ocHOBBI. CKOpOCTH MajieHus, HCIITLIHHE AGOTEI TIK-19,
ko3 pummeHT ’ P OIIK-9
KOHCIIEKTa
PaBHOIAIaEMOCTH M
JIEKLIUH.
4.2 4.2. [Ipoueccst
IPaBUTALIUOHHOTO W3zydenue
TaIeHUS: HPOMBIBKA. HOBHOH H
2?((:; Ilj;e KOHIIEHT I;OI/ISI HE; or(I)f)JH({)MTgJILHOﬁ TK-4, TIK-5,
CTOJIiX ’ 0601;a SH;IG Ha 1 ﬂnme aTypBl 110 Kompovraz TR-12,

’ & patyp pabora Ne 4 IK-19,
HITI03aX u xKemobax, JUCLUILINHE, OIK-9
BUHTO-BBIX cenaparopax, KOHCIIEKTa
oboramieHHe B TSDKENBIX JIEKITHI.

CYCIIEH3USIX
W3zydenue
43 4.3. CymHocTtb ey
OCHOBHOI1 U
IIPOLIECCOB, KOHCTPYKTHBHBIC N I1K-4, I1K-5,
JIOIOJIHUTENIbHOM
u TEXHOJIOTHYECKHE 1 HTEPATYDLL 110 Konrponbhas [IK-12,
ImapaMeTpspl  anmapaTtoB H patyp pabora Ne 4 IK-19,
JUCLUILINHE,
MaIlIMH, IIPAKTHKA X OIIK-9
KOHCIIEKTa
[IPUMEHEHUS

JIEKLIAMH.




4.4 4.4, MaruauTtHoe

W3zydenue
OCHOBHOI1 U

oborarmienue. Teopermdyeckue . IIK-4, TIK-5,
JIOTIOTHATETHHON 3ammura
OCHOBBI. MarnutHsie HTEPATYDLL 110 HA60PATOPHOI IIK-12,
CBOIiCTBa MHUHEPAJIOB, I/ICp I/IH}JIII;/IHC 5 6OTE ! [IK-19,
MAarHHATHBIC OIS et ’ P OIIK-9
KOHCIIEKTa
cernapaTropoB N
JIEKITUH.
Uzydenne
4.5 4.5. ObopynoBanue st OCHZ;HOﬁ .
MarHUTHOT'O o0orareHus: " I1K-4, T1K-5,
JIOTIOTHATETHHON
cemaparop A CHIBHO H Konrponbhas [IK-12,
) JIUTEPATYPHI IO
c1abOMaTHUTHBIX PYX; CyXue pabora Ne 4 IK-19,
JIACIUTITAHE,
u MOKpBIE MarHUTHBIE OIIK-9
KOHCIIEKTa
cernapa-Topbl .
JIEKITUH.
W3zydenue
46 4.6. DruekTpHueckoe OCHOBHOM 1
oborarieHue d)nznquKMe OIOJTHATEILHON TK-4, TIK-5,
OCHOBIIﬂ . rporecca ﬂnme aTypHI IO Konrponbnas TK-12,
poriecca, patyp pabora Ne 4 IK-19,
[OJ-TOTOBKAa ~ MaTepuana K JIACIUTITAHE, OIK-9
JNEKTPUYECKON cenapanyu KOHCIIEKTa
JICKITHIA.
W3zydenue
HOBHOH 1
4.7 47. Krnaccudpukamus OCHOBHO Ny IIK-4, IIK-5,
JIOTIOTHATEITHHON
3JEKTPUYECKUX CENapaTopoB, Konrponbhas [IK-12,
JIUTEPATYPHI IO
HX  KOHCTPYKTHUBHBIE u pabora Ne 4 IK-19,
JIACIUTITAHE,
TEXHOJIOTMYECKHE TapaMETPhI OIIK-9
KOHCIIEKTa
JICKITHIA.
W3zydenue
OCHOBHOM 1
4.8 4.8 CnenuanbHbIe OIOJTHATEILHON TK-4, TIK-5,
M.eTO Bl - IO, FOTéIBKH u ﬂnme aTypHI IO Konrponas TIK-12,
A A patyp pabora Ne 4 IK-19,
oborarieHus py JIACIUTITHHE, OITK-9
KOHCIIEKTa
JICKITHIA.
49 49. Pynopasbopka: W3zydenue
oOoraiieHie 10 TPEHUIO, OCHOBHOM H
¢o M(IaH \ BeT OIOJTHUTETBHOM TK-4, TIK-5,
(bJII())TOIZ a-BUTALIU,; E6)KIZ]Z I[JII/ITC aTypBl 110 Komrpovraz TR-12,

P o patyp pabora Ne 4 IK-19,
pyL; n30UpaTeIbHOe JIACIUTITHHE, OIK-9
npoOIieHue, W3MeENbYeHHE, KOHCIIEKTa
XHMH-YECKOe 000raIieHne JIEKITUH.

W3zydenue
HOBHOH U
OCHOBHOMH IK-4, TIK-5,
4.10 4.10. dnoranuoHHOE JOMOIHUATEILHON 3ammuTa MK-12
oboramenne. Teopetnaeckue JIUTEPATYPHI IO 1abopaTopHOit MK 19’
ocHOBBI. KuHeruka orammun JIACIUTITHHE, paboTht OIK 9’
KOHCIIEKTa
JICKITHIA.
W3zydenue
OCHOBHOM 1
4.11 4.11. ®noranroHHBIC . IIK-4, IIK-5,
JIOTIOTHATETHHON
peareHTsl, 704 HTEPATYDLL 110 Konrponbhas IIK-12,
KiIaccu(uKanus, Ha3zHauYCHUE patyp padora Ne 4 TIK-19,
% JIACIUTITHHE,
WU ME-XaHU3M JeHCTBUS OIIK-9
KOHCIIEKTa
JICKITHIA.
W3zydenue
OCHOBHOM 1
N [IK-4, TIK-5,
4.12 4.12. ®noranroHHBIC JIOTIOJTHUTEIIbHOM
MAIIUHBL, UX KIacCH(UKAII JIUTEPATYPHI IO Konrponbnas TK-12,
’ ’ pabora Ne 4 IK-19,
KOHCTPYKIHS JIACIUTITHHE, OIK-9
KOHCIIEKTa

JIEKLIAH.




4.13 4.13. IpakTuka W3zydenue
TpUMEHEHUS MallnH OCHOBHOI1 U
Pa3IHIHBIX THUIIOB JIOIOJIHUTENIbHOM
(MexaHHMYECKHE JUTEPATYPHI IO Korrrporras
’ PaTyp pabora Ne 4
ITHEBMOMEXAaHUUECKUE, JUCLUILINHE,
KOJIOHHbIE U Ap.). CXeMbl U KOHCIIEKTa
PEeXUMBI (IIOTAIIN JIEKITHIL.
Hroro no pazzpeny 12 | 921 5
5. 5. O0e3BoXKIBaHHE u
orpoboBaHue
W3zydenue
OCHOBHOI1 U
5.1 5.1. OO06e3BoxxuBaHHE. - IIK-4, IIK-5,
Ha3nauenue omnepanui 1 ﬂHHTe ATVDBL 110 KountponbHas IK-12,
00€3BOXKHBaHUS u ux Hcp HH};&HC pabotra Ne 5 IK-19,
KiTaccuduKaris et ’ OIIK-9
KOHCIIEKTa
5 JIEKLIHAMH.
W3zydenue
HOBHOW U
52 5.2. OmpobGosaHme u OCHOBHOW M TK-4, [IK-5,
JIOIOJIHUTENIbHOM
KOHTPOJIb Ha 1 HTEPATYDHL 110 KontponbHas IK-12,
oboraTuTenbHBIX  (haOpHKax. Hcp HH};&HC pabora Ne 5 IK-19,
Tunsl 1 Ha3HAUCHHE IPOO et ’ OIIK-9
KOHCIIEKTa
JIKIHH.
Hroro no pazzpeny 2
6. 6. OOmme cBemeHNI 00
000raTHTENTHHO-TEXHOIOTMIECKOMH
CHCTEME
W3zydenue
OCHOBHOI1 U
6.1 6.1. TexHOTOrHMYECKHE . I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
CXEMBEIL: KaueCTBCHHBIC, Konrponbhas TIK-12,
1 1,7 | nurepatypsl o
BOJHO-IIIJIAMOBBIE M CXEMBI pabora Ne 6 IK-19,
JICIUIDINHE,
LIENH allapaToB OIIK-9
KOHCIIEKTa
JIKIHH.
)4 HU
6.2 6.2. VYnpasnenue chg:goﬁen
KaueCTBOM MOJIE3HBIX " I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
WCKOMAaeMbIX MPU UX T00bIUE, Konrponbhas TIK-12,
5 1 1,5 | nurepatrypsl o
YCpEOHEHNE MHMHEPAIBHOTO padora Ne 6 [IK-19,
JICIUIDINHE,
CBIPbsl B TODHOM ILI€EXE U Ha OIIK-9
o KOHCIIEKTa
o0o-raTuTensHOH (adbpuke N
JIEKITHIL.
W3zydenue
6.3 6.3. Texnonorus OCHZ;HOﬁ u
oboramieHHss pyd YEpHBIX, N I1K-4, I1K-5,
JIOIOJIHUTENIbHOM
IBETHBIX Hu penkux 1 HTEPATYDHL 110 Konrponbhas TIK-12,
Meran-ioB. TpeOoBaHus K patyp padora Ne 6 TIK-19,
JICIUIDINHE,
Ka4eCcTBy KOHLEHTPATOB H OIIK-9
KOHCIIEKTa
CBIPBSL. M
JIEKITHIL.
Uroro no pa3neny 3 3,2
Uroro 3a cemectp 36 | 18/61 14,2 3K3aMEH
IK-4,T1K-
Hroro mo gucnuiuimae 36 | 18/6U1 14,2 9K3aMeH 5,IIK-12,ITK-

19,0I1K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mpenomaBaHusi AUCHUILIMHBL ««OOOTaIIEHUE TOJIE3HBIX HCKOMAEMBIX»)
MPUMEHSIOTCS Pa3IUYHbIE BUIbI 00pa30BaTEIbHBIX TEXHOJIOTUH.

JleKIIMOHHBIA MaTepHuai 3aKperuisieTcss B XoJe JIabopaTopHBIX padoT, Ha KOTOPBIX
BBI-TIOJIHSIOTCSl TPYNIOBBIE WM HHIUBUAYaJbHBIE 3aJaHUsl 1O TMpoWJeHHo Teme. [lpm
MIPOBEACHUH JIAOOPATOPHBIX 3aHATUNA UCIOIB3YETCS METOJ KOHTEKCTHOrO 0Oy4YeHMs, KOTOPBIN
MO3BOJISICT YCBOMTh MaTepHaj IyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
IPUMEHEHHEM.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
IpeI-CTaBJICHUH M0 KypCy IPOUCXOIUT C UCTIOIB30BAHUEM MYIBTUMEIMHHOTO 000pYJOBAHUSI.

1. TpaguumoHHble 00pa30BaTENIbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHU3aIMIo
00pa30oBaTEeNLHOTO  MpoOIecca, MPEANOJIATaloIyl0 MPSIMYK TPAHCISALUUIO 3HAaHUM  OT
MPero/ia-BaTens K CTYACHTY (IPEeUMYIIeCTBEHHO Ha OCHOBE 00BSCHUTEIbHO-MIUTIOCTPATUBHBIX
METO-/10B 00y4eHus1). YueOHas AeATEIbHOCTh CTYICHTa HOCUT B TAKUX YCIOBHSX, KaK MPaBUJIO,
PEIpOAYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIH30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIl:

WudopmanonHas JIeKUMss — IOCJIENOBAaTEIbHOE HU3JIOKEHHE Marepuaja B
IMCUUIUIA-HAPHON JIOTHKE, OCYIIECTBIsIEeMOE MPEUMYIIECTBEHHO BEepOaJIbHBIMH CpEACTBAMHU
(MOHoOJIOT IpenoaaBares).

Cemunap — Oecema rmpemnojaBaTelss M CTYICHTOB, OOCYXICHHME 3apaHee
MOJITOTOBJICH-HBIX COOOIICHUH MO Ka)XJ0MY BOMPOCY IUIaHAa 3aHATUS C €AMHBIM JUIS BCEX
MepeyHEM PEKO-MEHIyeMOW 00s13aTENbHOMN U TOTIOTHUTELHOM JTUTepaTypHI.

[IpakTHdeckoe 3aHATHE, MOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH W HaBBIKOB IO
MPEUI0KEHHOMY aJITOPUTMY.

2. TexHonoruu npoOIIEMHOTO 00ydeHHs] — OpraHu3aus 00pa30BaTENBLHOTO Mpoliecca,
KOTOpast MperoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3aHUE YUE€OHBIX MPOOIEeM-HBIX
CUTYalUH JUI CTUMYJIHUPOBAHMS aKTUBHOM MIO3HABATENILHOM IEITETbHOCTH CTYACHTOB.

®opmbl y4eOHBIX 3aHATHH C UCTIOIb30BAHUEM TEXHOJIOT UM MPOOIEMHOT0 00yUe-HUS:

[IpobnemHast JneKIUs — W3JIOKEHUE MaTepHuajia, IpeanoJiarapuee MOCTaHOBKY
npo-OJeMHBIX M JHCKYCCHOHHBIX BOIIPOCOB, OCBEIEHHE PA3IUYHBIX HAYYHBIX MOJIXOIOB,
aBTOP-CKHE KOMMEHTapHHM, CBSA3aHHBIE C PA3JIMYHBIMU MOJIEISIMU MHTEPIPETAMH M3Y4aeMOTO
Ma-TepHaa.

Jlekumst «BaBoeM» (OMHapHas JIeKIUs) — M3JIOKEHHWE Marepuaia B (opme
JMaJOTH4e-CKOro OOIIeHUs JIByX TIpernojaBareieil (Hampumep, PEKOHCTPYKIMS JHajiora
MPEJCTaBUTEINIEH PA3IMYHBIX HAYYHBIX IIKOJ, y4EHOT0» U «IIPAKTUKa»  T.I1.).

[IpakTuyeckoe 3aHsATHE B (QOopMe NpPaKTUKyMa — OpraHuzanus ydeOHoil paloTshl,
Ha-TIpaBJICHHAs] Ha pEIICHHWE KOMIUIEKCHOW yueOHO-T03HABaTEeIbHON 3a1auu, TpeOyromend oT
CTy/IEHTa IPUMEHEHUS KaK HAayYHO-TEOPETUUECKUX 3HAHUHN, TaK U MTPAKTUYECKUX HABBIKOB.

[IpakTuyeckoe 3aHATHE HAa OCHOBE Kelic-Meroja — OOyd4eHHe B  KOHTEKCTe
MOJIEIUPYE-MOM CUTYyalLuu, BOCIIPOU3BO IAIIEN peanbHbIe YCIIOBUS Hay4HOH,
MIPOU3BO/ICTBEHHOM, 00IIe-CTBEHHOM JiesiTeTbHOCTH. O0yJaromuecs JOKHBI IPOAHAIU3HPOBATh
CUTYallMIO, Pa3o0paTh-ci B CYTH MpoOJIeM, MPEAJIOKUTh BO3MOXKHBIE PEIIEHUS M BBHIOpAThH
nyuymee u3 HUX. Keiicel 0a3upyloTcss Ha peanbHOM (aKTHUECKOM Marepuane WM JKe
NPUOIIMKEHBI K pealIbHON CU-TYallHuH.

3. UrpoBble TEXHOJOTMH — OpraHu3alys 00pa3oBaTeNIbHOTO Mpoliecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMH MO/IeNIe MOBECHHS B PAMKAX MPEI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI C UCTIOIH30BAHUEM UTPOBBIX TEXHOJIOTHIl:

VYuebHass urpa — ¢opmMa BOCCO3JaHUS MPEIMETHOTO M COLMAIBHOTO COJAEPKAHUS
Oyay-1eil mpogeccuoHaIbHON AEATEIBHOCTH CIEIUATUCTa, MOJEIUPOBAHUS TaKUX CUCTEM
OTHO-IICHUH, KOTOPbIE XapaKTEPHBI ISl STON JESITEIBHOCTH KaK IEJIOTO.



JlenoBast urpa — MOJICIIMPOBAHUE PA3IMYHBIX CUTYallUH, CBSI3aHHBIX C BEIPAOOTKOM U MPUHITHEM
COBMECTHBIX pEIICHHH, OOCYKICHHEM BOIPOCOB B PEXKUME «MO3TOBOIO MITYp-May,
PEKOHCTPYKIMEH (PYHKIIMOHATIBHOTO B3aUMOICHCTBHS B KOJICKTHBE U T.I1.

PoneBass urpa — UMHUTaLUs WIM PEKOHCTPYKIHS MOJENEH PpOJIEBOTO IOBEJICHHS B
NPE-JI0’KEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHONOruM MPOEKTHOro OOy4YeHHs — OpraHu3alys 00pa30BaTENBLHOrO Mpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAITHOTO pEILICHUs NPOOJEMHOM 3a/laud WM BBIOJTHEHUS
yueObHOro  3amanus. IIpoekT  mpeanonaraeT  COBMECTHYIO  y4eOHO-TIO3HaBaTEIbHYIO
JeATeNb-HOCTh TPYIIbI CTYACHTOB, HANPABJIEHHYIO HA BBHIPAOOTKY KOHIICTIIUHU, YCTAHOBJICHHUE
eseit u 3amay, GoOpMyIUPOBKY 0KHUJAEMbIX PE3YJIbTAaTOB, ONPEACICHUE TPUHIIUIIOB U METOIUK
pe-LIeHus TOCTaBJICHHBIX 3a/a4, IUIAHUPOBaHHE XoAa palboThl, TMOUCK JOCTYIHBIX |
ONTUMAJIb-HBIX PECYpPCOB, MO3TANHYIO PeaIM3alUIO TUIaHa paboThl, MPE3EHTALNIO PE3YIbTAaTOB
paboThI, IX OCMBICTICHHE U PEPIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUil MPOEGKT — CTPYKTypa MpUOIMKeHAa K QopMmary HaydyHOTO
UCCIIe10-BaHMsl (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, OIpe/esieHHe Hay4HOH MpoOJieMBl,
npeaMera U 0O0BEKTa HCCIEeNOBaHMA, LENed W 3ajad, METOJOB, MCTOYHHUKOB, BBIIBM)KEHUE
THIIOTE3bl, 0000IIeHNE PE3yIbTAaTOB, BBIBOIbI, 0003HAUEHHE HOBBIX TPOOIIEM).

TBopueckuil MPOEKT, KaK MpaBUIIO, HE MMEET ACTAIBHO MPOPAOOTAHHOU CTPYKTYpHI;
yueOHO-TI03HABATeNbHAs JEATEIbHOCTh CTYACHTOB OCYIIECTBIIIETCS B pPaMKaX pPamMOYHOTO
3aJJaHus, TIOJYMHSISICH JIOTUKE U MHTEPEecaM YYaCTHUKOB IPOEKTA, )KaHPy KOHEYHOTO pe3yiib-TaTa
(razera, QpuibM, IPa3IHUK, U3IAHUE, DKCKYPCHUS H T.11.).

WupopMallMOHHBI MPOEKT — y4eOHO-NO3HAaBaTeNbHAsl JEATENBHOCTh C  SIPKO
BBIPQKCH-HOH  3BPUCTHYECKONW HAMpPaBJICHHOCThIO (MIOMCK, OTOOp M CHUCTEeMaTHU3alus
MH(pOpMAIUU O KaKOM-TO 00bEKTE, 03HAKOMJICHHE YYAaCTHHKOB IMPOEKTa C 3TOW MH(OpMAIUei,
ee aHau3 U 00001IeHNE [T TPe3eHTAlNU 0oJiee IUPOKOH ayAUTOPUH).

5. VlHTepakTUBHBIE TEXHOJIOTHH — OpraHu3alus 00pa3oBaTeIbLHOTO Mpolecca, KOTO-past
IIPEANOJIaracT aKkTUBHOE U HEJIMHEWHOE B3aMMOICHCTBHUE BCEX YYACTHUKOB, TIOCTHKEHHUE HA HTOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JUII HHUX O0O0pa3oBaTeslbHOrO pe3yabTara. Hapsgy co
CIECLUANTU3UPOBAHHBIMUA ~ TEXHOJOTHSIMH  TaKOTO  poJa  NPUHIMII  HWHTEPAKTUBHOCTH
NPOCIEXHUBAECTCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepakTHBHOCTH MOJIPa3yMeBAET CyOBEKT-CyObEKTHBIE OTHOIIEHHS B X0€ 00pa30BaTEILHOIO
nporiecca 1, Kak cleAcTBre, JOpMUPOBAHHUE CaMOPa3BUBAIOIIEHCS HHPOPMALITMOHHO-PECYPCHON
Cpelpbl.

@opMbl Y4eOHBIX 3aHATUN C MCIOIB30BAHUEM CIIEHUAIN3UPOBAHHBIX MHTEPAK-TUBHBIX
TEXHOJIOTUH:

Jlexust «oOpaTHOM CBS3M» — JEKIHMSA—TIPOBOKAIMA (M3JI0KEHUE MaTepHaia ¢ 3apaHee
3aIrJIaHUPOBAHHBIMU ommnoOKamMn), nekuus-oecena, JEKIHSI-JUCKYCCHS,
JEKIHS-TTPECCKOH(pEPEHITHSL.

CemuHap-IUCKycCUsi — KOJUIEKTUBHOE OOCYXJEHHE KaKOro-JIuOO CIIOPHOTO BOIpOCa,
npoOsemMbl, BBISIBIEHHE MHEHUH B Tpynne (MEXIpyHnnoBOM AManor, AUCKYCCHS —Kak
CIIOp-/AHAJIOT).

6. VupopmManMOHHO-KOMMYHUKAITMOHHBIE  00pa3oBaTeibHbIE  TEXHOJIOTMH  —
opra-Hu3aius o0pa3oBaTeNLHOTO MPOLEcca, OCHOBaHHAs HA MPUMEHEHUH CIeNaTM3UPOBAHHBIX
MIPOTPAaMMHBIX CPEJ] ¥ TEXHUYECKUX CPECTB pabOThI ¢ HH(OPMAITUEH.

@®opmMbl y4eOHBIX 3aHATUN C UCIOJIB30BAHWEM HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH:

Jlexuusi-Bu3yanu3anusi — M3JI0XKEHUE COJEp)KaHUS COIMPOBOXKIACTCS Ipe3eHTanuei
(memoHcTpanuei yueOHBIX MaTepHUajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTIOCTPATUBHBIX, IPaUIECKUX, ayAU0- U BUACOMATEPHATIOB).

[IpakTuyeckoe 3aHATHE B (OpME MPE3CHTAIMM — MPEACTABICHUE pPE3YyIbTaTOB
MIPOEKT-HOM HMIIM MCCIIE0BATENbCKOM JEATENILHOCTU C MCIIOJIb30BAaHHEM CIEIHATU3UPOBAHHBIX
TMMO-TNaAaMMHRKIX CNETT.



6 YueOHO-MeTOIMYECKOE 0O0ecTIeYeHre CAMOCTOSITeIbHOI Pa0oThl 00y4arouXCs
IIpencraBieHo B IpUIOKEHUN 1.

7 OneHOYHBbIE CPEACTBA ISl POBEACHUS IPOMEKYTOYHOM aTTecTalul
IIpencraBieHbl B IPUIIOKEHUN 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE O0ecnieYeH e TN CHUIIMHBI (MO1YJIs1)

a) OcHoBHasl IUTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 0OOTramnieHus Mojae3HbIX HCKOMIAeMBbIX : YU€OHUK : B 2 TO-Max /
B.M. ABnoxuH. — 4-e u3z., crep. — Mocksa : ['opHast kuura, [0. .]. — Towm 2 : Tex-Homoruu
oboraieHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

2. JHeroms, E.FO., IaBakymeBa, O.Il. OO6orameHue TMONE3HBIX HCKOMAEMBIX
[DnexTpoH-HBIH pecypc] : yuebHoe mocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1
AIEKTPOH. OIIT. JIICK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OO6oramieHrue MOJE3HBIX HMCKOMAEMbIX [DIIEKTpOHHBIN pecypc]: yueOHoe mocobue
/NTyxknnaK.W., SAxymkunB.I1., MyknakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pe-xxum
noctyna:  http://znanium.com/catalog.php?bookinfo=501567 - 3arm. ¢ oskpana. —-ISBN
978-5-16-010748-6.

0) lonostHuTEIBHAS IUTEPaTypa:

1. Copoxun, M.M. ®notanvoHHBIE METOABI O00OTAIICHUS. XUMHUYECKHE OCHOBBI
¢dnoTanuu : yuebnoe nocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexxum nocryma: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3J€KTpUUYECKUE U CHEIUAIBHBIE METOJBI 00OTaIICHUS
MOJIC3HBIX MCKOTAaeMBbIX : yuyeOHUK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e uzn.,
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[Touckosas cucrema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnnHOe OKHO JocTyma K
nHGOPMAIMOHHBIM PECypcaMm
9 MaTepuaibHO-TeXHUYECKOe o0ecnevyeHne TUCIUMINHBI (MOTYJIs1)

URL: http://window.edu.ru/

MarepuanabHO-TEXHHUECKOE 00ecTIedeHNe JUCIUTUINHBI BKITIOYACT:

MarepuanabHO-TEXHHUECKOE 00ecTIedeHne JUCIUTUINHBI BKITIOYACT:

Tun u Ha3Banue aynutopun OCHaIeHHE ayTUTOPUN

JlekuvonHnass aynuropus MynbTUMEOUIHBIE CPEACTBA XPAaHEHMs, Iepefadud U
npeacTaBiIeHUs HHpOpMaLUu

JlaGopaTtopust MexaHuueckux wucnbITanuii 1. JlabopaTtopHass yCTaHOBKa IIEKOBOMN
IpOOMIIKH;

2. JJabopaTopHasi ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlaGopaTopHas ycTaHOBKA IIIAPOBOI MEJIbHUIIBL;

4. JJabopaTopHasi yCTaHOBKA MEJILHHIIBI C BPAIAIOIIEHCS OChIO;

5. JlaGopaTopHas ycTaHOBKa HHEPLIMOHHOTO TPOX0Ta;

6. CrangapTHblil HAOOp CHUT;

7. JJabopaTopHas (GoTallMOHHAS MAIIMHA;

8.  JlaGopaTopHble  TpaBUTAMOHHBIE  ammapatbl  (OTCajoyHas  MaIlKHa,
KOHIICHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTOphl);

9. JlaGopaTopHBIit MAarHUTHBIH cemaparop.

AyIUTOPHH 7151 CAMOCTOSTENb-HOU pabOThl: KOMIIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
6u6-muorexu [lepconansuble kKomnbioTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH-(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui  XpaHEHHs U NPO(UIAKTUYECKOTO OOCIYy)KHMBaHUS y4eOHOTO
obopynoBanusi Illkader ans XpaHeHHS Y4eOHO-METOAMYECKONW JOKYMEHTAIMH, Y4eOHOTO
o0opynoBaHus 1 y4eOHO-HATIISTHBIX I0COOUH.


https://scholar.google.ru/
http://window.edu.ru/

IIpunoxenue 1

6 Y4eOHO-MeTOqMYECKOE OOecTIedeHHe CaMOCTOATEILHOM padoThl 00y4aroIuXcst
[To mucuumnae «Ob6oranieHre NoIe3HbIX UCKOTIAEMBIX » MPEyCMOTpPEHa ayIMTOpHAs U
BHEAYJAUTOPHAs CAMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

CamocrosTenbHas paboTa CTYIEHTOB MOCTPOEHA TAKMM 00pa3oM, 4To B IpoIrecce pado-Thl
CTYZIEHTBI 3aKPEIUISIOT 3HAHUS, IOJyYEeHHBIE B IPOIIECCE TEOPETHUECKOTO 00yUEeHHUs, TEM CaMbIM
¢bopmupyroT npodeccuoHaNbHbIE YMEHHS U HABBIKH.

B nporuecce n3ydeHuss AMCUUIUIMHBI OCYLIECTBIACTCA TEKYIIUN U IEPUOIUIECKUM KOH-TPOJIb
3a pe3yJibTaTaMU OCBOEHUS yueOHOTO Kypca. TeKyImuii KOHTPOJIb OCYIECTBIISAETCS
HETOCPEICTBEHHO B MPOIIECCE YCBOCHHUS, 3aKPEITICHNs, 0000IIEHUS U CUCTeMaTH3aIMK 3HAHUH,
YMEHMM, BIIaJIECHUs] HABBIKAMU U TIO3BOJISIET ONEPATUBHO JUArHOCTUPOBATh U KOPPEKTUPOBATb,
COBEpILIECHCTBOBATh 3HAHUS, YMCHHUS U BJIaJICHUE HABBIKAMU CTYJICHTOB, 00ECIIEYMBAET
CTUMYJIMPOBAHUE U MOTUBALMIO UX JESITEIBHOCTH HA KaXA0M 3aHATUU. TeKyIHil KOHTPOJIb
ocCyIecTBIsieTcs B (hopMe YCTHOTO orpoca (codeceroBaHus).

[lepuoanyeckuii KOHTPOJIb LIETb KOTOPOTO 0000IIEHHE U CHCTEMaTHU3alus 3HaHW, TIPOBEpKa
3 PEKTUBHOCTH YCBOEHUS CTYJCHTAMU OIPEICIIEHHOTO, JIOTHYECKU 3aBEPIICHHOTO COAEPKaHUS
yueOHOTo MaTepuasa OCyIECTBIISIETCS B (popMe 3alIUThI 1a00PATOPHBIX, KOHTPOJIBHBIX paboT.

OueHouHbIe cpeACcTBa Ui MPOBEACHUS TEKYIIEH aTTecTaluu
Tecmul 0nsa camonpoeepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcst 000raleHueM MoJIe3HbIX HCKOMAeMbIX?
1. DTO Mpo1ECChl XUMUYECKOTO pa3/IeJICHUs MUHEPAJIOB.

2. DTO MpoIEeCcChl MEXaHUYECKOTO pa3/IeNIeHUs] MUHEPAJIOB 0€3 U3MEHEHHs] XUMUYECKOTO
COCTaBa CBIPBS.

3. DTO OKHCIUTEIBHO-BOCCTAHOBUTECIBHEIC MMpOHECChI 3a CHET YaCTUYHOI'O WJIH MTOJIHOTO
nepexoaa 3JICKTPOHOB OT OJHUX aTOMOB K JAPYIUM.

4. D70 poLECCHl U3BMEHEHUS CTPYKTYPbl, MUHEPAJILHOTO, @ MHOTJja U XMMHUYECKOT'O COCTaBa
TOPHBIX IIOPOJ B 36MHOM KOpeE.

2. KoHneHTpaTOM Ha3bIBaeTcH ...

1. MMPpOAYKT, B KOTOPOM MacCCOBasd AOJIA MMOJIC3HOTO KOMIIOHCHTA 3HAYUTCIIBHO BBIIIC, YCM B
UCXOJIHOU PYIE;

2. MMPpOAYKT, B KOTOPOM MacCCOBas J0JIs IOJIC3HOTI'O KOMIIOHCHTA HUKE, YEM B HCXOHHOﬁ pYyAac;

3. MMPOAYKT, B KOTOPOM MacCCoBasd J0JIA MOJIC3HOI'O KOMIIOHCHTA BBIIIC, YCM B HCXOHHOﬁ pyAae,
HO HWKC, UCM B KOHICHTPATC,



4. MPOAYKT, B KOTOPBI BBIJENSAETCS 0OJIbIIAs YaCTh MUHEPAIIOB BMEIIAIOIIEH TIOPOIbI U
BPEIHBIX ITPUMECEH.

3. CxeMa nenu annaparoB NOKa3bIBaeT...

1. MEpCUCHb U MOCICAOBATCIIBHOCTh TCXHOJIOTUYCCKUX IMTPOLECCCOB U onepaunﬁ, KOTOPBIM
moABCPracTcCd IMOJIE3HOC UCKOITaCMOC;

2. KOJIMYECTBEHHBIE TIOKA3aTeNIN 000TaleH s I KaXKI0M orepanuy 1 MpoIyKTa;
3. KOJINYECTBO BOJBI, OOABIIIEMOE B OIIpe/ICIIEHHBIE ONEPAIIUH U TPOIYKTHI 00OTallCHHS;

4. myTH CcIe0BaHUS MOJIE3HOTO HCKOTIAEMOT0 U MPOIYKTOB 00OTAIEHHS C YCIIOBHBIM
n300pa’keHue armnapaTos.

4. CTeneHb KOHIEHTPALlMH NIOKAa3bIBAET:
1. Bo ckosbKO pa3 Macca KOHLIEHTpAaTa MEHBIIIE MACCHI ChIPbsI, U3 KOTOPOTO OH IOJy4EH;

2. Bo ckonbko pa3 MaccoBasi JI0Jisi KOMIIOHEHTA B KOHIIEHTpaTe O0JIbIIIe MacCOBOM JJOJIU 3TOTO
KOMITOHEHTA B UCXOAHOU pyAE;

3. Kakas 1os1s IeHHOro KOMIIOHEHTA MEpellla B XBOCTHI;

4. CreneHb NpHOIMKEHUS PEaTHLHOTO MpoLecca 000TaIICHUS K UICATbHOMY.
5. YTo noka3bIBaeT BBIMYKJasl XapaKTEPUCTUKA KPYITHOCTH IO ILIHOCY?

1. B mpo6e npeobnagaroT KpymHbIe 3epHa.

2. B mpo6e npeobaanatoT MeJIKUe 3epHa.

3. B mpobe paBHOMEPHO pacrpeaeeHbl KPYIHbIE U MEJIKHAE 3€pHa.

4. B mpobe mpeoOIiagaroT miambl.

6. KakoBo Ha3HAUYeHHUe Onepaluy NpeIBAPUTEILHOI0 TPOX0OYEHHS B CXeMax
PyAONOATrOTOBKM?

1. It KOHTPOJIS KPYIHOCTH IPOOJICHOTO MPOIYKTA.
2. Jlnst mosydeHus TOBapHOTO IPOAYKTa 3aJaHHON KPYITHOCTH.
3. JAns pa3neneHus 4acTUll, UMEIOIIUX Pa3InyMsl B TBEPIOCTH WM (PopMe KyCKOB.

4.]1ns1 oTAeneHus TOTOBOTIO MO KPYIMHOCTH IIPOAYKTA OT UCXOJHOIO Marepuaia,
MOCTYIMAIOIIET0 Ha IpOoOJIeHHE.

7. 151 rpoXoYeHHs KPYNNHOKYCKOBOI0 MaTepHaJia NpeuMyieCTBEHHO
HCIIOJIB3YOTCS...

1. KOJOCHUKOBBIE PEIIETKH.

2. TUCTOBBIE pelIETA.

3. MPOBOJIOYHBIE CETKH.

4. nyroBbi€ CUTA.

8. IIpu xakom ycj10BuH 3¢ (PeKTHBHOCTH TPOXOYEHHS PABHA HYJIIO?
1. ConepxaHue 0TcEBaEMOro Kjiacca KpymHOCTH B HCXOJHOU PyZ€ paBHO COJEPKAHUIO
OTCEBAEMOT0 KJIaCcCa B HAJIPEIIETHOM IIPOIYKTE.
2. CopaeprkaHue 0TCEBAEMOro Kiacca KpyHOCTH B HaJJPEUIETHOM IIPOJYKTE PaBHO HYJIIO.
3. CopnepxaHue 0TCEBAEMOrO Kjlacca KPYIIHOCTH B UCXOAHOU pyzae paBHO 100%.



4. CopaeprkaHue 0TCEBAEMOro Kiacca KpyIHOCTH B HaPEUIETHOM MpoaykTe paBHO 100%.
9. B yem cymHocTh Ipounecca aApodieHus?
1. Pa3nenenue chlllydnx MaTepUasIoB HA KJIACCHI KPYITHOCTH.
2. Pa3nenenue noie3HbIX UCKOMAEMBbIX MO/ JEMCTBUEM BHELIHUX CUJI, TPEOJOJIEBAIOLINX
BHYTPEHHHUE CUJIbI CLIETIIIEHUS MEXKTy YaCTULIAMHU.
3. OtaeneHne OCHOBHOW Macchl BMELIAIOUIEH MOPOIbI OT UCXOAHOM PYy/ibl IEPEA TOHKUM
U3MEJIbYEHUEM.
4. Jlo3upoBaHuE ¥ CMEUIMBAHUE PA3JINYHBIX 10 KAYECTBY MOJIE3HBIX UCKOTIAEMBIX JUIS
MOBBILIEHUS OJJTHOPOJIHOCTH KaUECTBEHHOTO COCTaBa py/I.
10.  Yro moka3sbiBaeT cTeneHb ApodJieHus?
1. Bo ckoibKO pa3 pazMep OTBEPCTUH MPEABIIYLIEro cuTa 0OJIbIle pa3Mepa OTBEPCTHI
MOCIIEAYIOLIET0 CUTA B CTAHAAPTHOM HaboOpe CHT.
2. B0 CKOJBKO pa3 KpyMHOCTh APOOIEHOTO MPOAyKTa OO0JIbIIE pa3Mepa pa3rpy304HOi 1menn
TPOOWIIKH.
3. Bo CKOJIBKO pa3 KpYIHOCTh KYCKOB JAPOOJIEHOTO MPOYKTa MEHbIIE KPYITHOCTH KyCKOB,
MOCTYMAIOMINX Ha ApoOIeHue.
4. B0 CKOJBKO pa3 KpPYIHOCTb KYCKOB JJPOOJIEHOTO MPOyKTa 00JIbIIe KPYITHOCTH KYCKOB,
MOCTYMAIOMINX Ha ApoOIeHue.
11. B MeabHHIIaX caMOM3MeNIbYeHH sl M3MelbYalolieil cCpeaoi sIBJISIIOTC:
1. cTaibHbBIE CTEPAKHH.
2. cTanbHbIE WIN YYT'YHHBIE LIapHbI.
3. pyaHas «rais».
4. KpynHbIE KyCKH PYABI.
12. Kakoii n3 nepe4ucjieHHbIX MPOLECCOB HE OTHOCUTCH K TPABUTALMOHHOMY METOIY
o0oramenus?
1. oTcanka
2. KOHLIEHTpalus Ha CTojax.
3.o0o0raiieHue B TSKEIBbIX CyCIIEH3UsX.
4. oOoraiieHue 1o TPeHHUIO.
13. O0J1acTh NPUMeHEeHNs KOHIEHTPAMOHHBIX CTOJIOB.
1. JInst oGoramieHus 3010 TOCOAepKAIUX IECKOB M TOHKO M3MEIbUEHHBIX PYI PEIKUX
METaJJIOB KPYITHOCTBIO MEHEE 3 MM.
2. Jlns oborameHus yriei KpynHocTbio 250-0,5 Mm.
3. Jlnst oboramieHus py YepHBIX METaJUIOB KPYIMHOCTHIO 50-0,2 MM.
4. JIns oborameHust Cyab(QHUIHBIX PY/l IBETHBIX METAJJIOB.
14. CyumHocTh npouecca neHHou ¢Juioranum.

1. T'uppoduibHBIE YaCTHIIBI 3aKPETUISIOTCS] Ha BO3YITHBIX My3bIPbKaX U BCILIBIBAIOT HA
MMOBEPXHOCTh, THIPO(POOHBIE YACTHUIIBI OCTAIOTCS B 00bEME MYIIBIIHI.

2. T'uapodoOHBIC YaCTUIIBI 3aKPETUIIIOTCS Ha BO3YIITHBIX My3bIpbKaX W BCILIBIBAIOT HA
MOBEPXHOCTb, THIPO(PUIBLHBIC YACTUIIBI OCTAIOTCS B 00BEME MTYJIBITHI.

3. I'mapodoOHbIe U THAPOGHUIBEHBIEC YACTHIIBI 3aKPETUIAIOTCS Ha BO3IYIIHBIX MYy3bIPbKaX U

BCIIJIBIBAIOT Ha MMOBCPXHOCTD.



4. TunpodoOHbIe U TUAPODUITHHBIC YACTULIBI OCTAIOTCS] B 00HEME MYIIBITBI.

15. OCHOBHBIM (pH3HYECKHM CBOHICTBOM MHHEPAJIOB, ONPEe/ISIOIHM BO3MOKHOCTD
MATHHUTHOI'0 000TalieHNsl, ABJISCTC:

1. YaenpHas MarHuTHAsi BOCOPUUMYUBOCTb.

2. JlmdnexTpuueckas MPOHUIIAEMOCTb.

3. JlroMuHecHeHIus (X0J0JHOE CBEUCHHE).

4. TpubosnexkTpuueckuii 3PPexT.

Bapuant Ne 2.

1. Llenvio ob602amumenvHvix npoyeccog aenaemcsa:

1. BeiieneHue MeTauioB U3 XUMHUYECKUX COCUHEHUHN U OT/IEJICHUE HEMETaUIMUYECKIX
KOMIIOHEHTOB.

2. OuucTKa METaIOB OT HEXKeJIaTeIbHBIX TPUMECEH.

3. OtneneHue MoJie3HbIX MUHEPAJTIOB OT BMEIIAIOIIEH MOPOJIbI U BPEIHBIX PUMECEN U
MOJTy4eHUE KOHIIEHTPATOB, [0 CBOEMY KaueCTBY YJOBJIETBOPSIOIIUX TPEOOBAHUIM
MIOCJIEYIOLIUX [IEPENIENOB.

4. V3BreueHue OTAETbHBIX COCTABISIOIIMX TBEPAOTO MaTepraa ¢ MOMOIIBIO PACTBOPUTEISL.

2. I]ennvim KomMnoneHmom Hazvleaemcs:
1. CkormneHue noJjie3HbIX UCKOMIAaeMbIX B 36MHOM KOpE.
2. DJeMEeHT WM MPUPOJIHBIA MUHEPAJI, C LEJbIO MOIYYEeHUSI KOTOPOTO 10OBIBAETCS TOJIE3HOE
HCKOTIaeMOg.
3. IlpupoaHoe XMMHUYECKOE COEMHEHHNE, 00pa3yroleecs Mpu pa3IuIHbIX
(U3NKO-XUMHUECKUX poIleccax, MPOTEKAONINX B IITyOMHAX U Ha MMOBEPXHOCTU 3EMIIH.
4. DneMeHTHl WK MPUPOAHbIE MUHEPAIIbl, KOTOPbIE YXY/IIAI0T KAYeCTBO KOHLIEHTPATOB.

3. Ippexmusnocms obozauwienusa xapaKkmepuszyem...

MOJIHOTY OTJIEJICHUSI MEJIKOTO MaTepualia OT KPYITHOTO.

HU3BJICYHCHUC I'PAHUYHOI'0 KJIaCCa KPYITHOCTU B CJIMB UJIU B IICCKU.

AOJIFO ICHHOT'O KOMITOHCHTA, NCPCHICAUICTO B KOHIICHTPAT U3 HCXOHHOﬁ PYABI.
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CTeTeHb MPUOIIDKEHHS pealbHOTO Tpoliecca 000TallleHus K UICATbHOMY.

4. Boono-wmnamosasn cxema nokazvieaem:

1. ITytu cnenoBaHMs MOJIE3HOTO UCKOMAEMOT0 U MPOAYKTOB 00OTalICHUS C YCIOBHBIM
M300paXEHUEM arIapaToB.

2. HepequL H IIOCJICAOBATCIIBHOCTh TCXHOJIOTHUYCCKUX Hpouecc013 nu onepaulfm, KOTOpBIM
MO/IBEpraeTcs MoJie3HOe UCKOMaeMoe.

3. KonuuecTBeHHbIE MOKa3aTeNu 000TAICHUS A1 KaKI0M OTepaluu 1 MPOLYKTOB.

4. KonuyecTBo BObI, 100aBIsIeMO€E B OTJEIbHBIC ONEPAIIMH U IPOTYKTHI.

5. KaKaH n3 Hepe‘H/ICHeHHBIX onepauﬂﬁ HC OTHOCHUTCS K ITIOATOTOBUTCIbHBIM HpOHCCC&M
oborareHus’?

1. ApoGnenue.
2. I'poxouenue.
3. Ycpennenue.
4. O4ncTKa CTOYHBIX BOJI.



6. UTo nmoKa3pIBaeT TOUKA MEPECCUCHHS CYMMapHOH XapaKTEPUCTHKH «II0 TUTFOCY» C OChIO
abcrucc?

1. Pa3mep MakcuMaJIbHOTO KycKa B Ipooe.
2. PazMep MUHUMAIBHOTO KycKa B Ipooe.
3. CpenHeMenuaHHbIl pa3mep.

4. Cpeanuii tuamMeTp Kycka.

7. JOCTOMHCTBOM ILITAMIIOBAHHBIX (JIUCTOBBIX) PEILIET SIBJISAETCS:

1. ITpomoIKUTEIBHBIN CPOK CITY>KOBI M TIOCTOSTHHBIM pa3Mep OTBEPCTHH.
2. bonpmias niaomanb «KUBOIO CEYEHUSD).

3. Maas moniaapb «KMBOTO CEUEHUSD).

4. BeICcTpbIil U3HOC, Pa3pblB U CMEILEHUE IPOBOJIOYEK.

8. @opmymna juis pacyera d3PPEeKTUBHOCTH IPOXOUCHUS:
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9. Uem ompenensercs riaBHbIM 00pa3oM KOHEUHasi KPYITHOCTh IPOOJICHOro MpoIyKTa?

1. Pa3mepom BKparuIeHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
2. Kpenoctbio pyabl.

3. MaccoBoii 1oJiel IEHHOTO KOMIIOHEHTA B PY/IE.

4. KpynHOCTBIO HCXOHOU PYABI.

10. Kakum 00pa3oM MpoUCXOAUT MPOLECC APOOIEHHS B KOHYCHBIX pOOUIKax?

1. 3a cyer TMHaMHYECKOTO BO3JCHCTBUS pOTOpA.

2. 3a cuer pa3aBIMBaHUs MEXIY JBYMs INIUTaMHU.

3. 3a cyeT 3KCLEHTPUYHOIO ABMKEHUS BHYTPEHHETO KOHYCA.

4. 3a cuer 3aXBaThIBaHUA 3yObSIMU M pacKaJbIBaHUs 10 TPEOyeMOil KPYITHOCTH.

11. TloHsATHE O TUAPABINYECKON KIACCU(PHUKAIINH.

1. IIpouecc pa3aeneHuss CMECH MUHEPAIBHBIX 3€PEH Ha KJIACChl KPYITHOCTH 110 CKOPOCTSIM
OCaX/JICHUS B BOJHOM Cpefe.

2. Ilpouecc pa3aeneHuss CMECH MUHEPAJIbHBIX 36PEH HA KJIACCHI KPYITHOCTHU 10 CKOPOCTSAM
OCaX/ICHHUS B BO3AYIIHOM Cpele.

3. Ilpouecc pa3aeneHuss CMECH MUHEPATIBHBIX 3€PEH Ha KIIACChl KPYITHOCTH MPU ITOMOIIH
IIPOCEUBAIOIIUX ITOBEPXHOCTEN.



4. Ilpouecc pa3aeneHuss CMECH MUHEPAJIBbHBIX 3€PEH 10 IUIOTHOCTU B BOJHOM cpene,
IyJBCUPYIOLIEN OTHOCUTENIBHO Pa3JesIIeMON CMECH B BEPTUKAJIbHOM HaIlPaBJICHUU.

12. Tlpouecc pa3neneHus 4acTul B TSHKEIBIX cpeAax (CYCHEeH3UsAX) MPOUCXOIUT:

1. Ilo naoTHOCTH YacTHII.

2. Tlo ckopoCTsIM MaJeHusi YaCTHUIl B CpeJie.
3. Ilo kpynmHOCTH YacCTHIL.

4. Tlo dopme gacTuil.

13. I'maBHBIM TOCTOMHCTBOM (DJIOTAIIMOHHOTO METOJIa 000TaIlCHUS SBISIETCS:

1. Huskuit pacxop 31€KTPOIHEPTUH.

2. IlpocroTa Npou3BOACTBEHHOTO KOMILIEKCA.

3. OTtHOCUTENbHAS ELIEBU3HA MOJIYYEHHS] KOHIIEHTPATOB.

4. YHHMBEpCabHOCTb, BOBMOKHOCTD pa3/IeNICHHs TIOObIX MUHEPATBbHBIX KOMILIEKCOB.

14. B kakux Mmossix IpOUCXOJUT MarHUTHasl cenapanus?

1. B anexTpuyeckux mnoisx.

2. B HEOHOPOIHBIX MAarHUTHBIX MOJISX.
3. B 0AHOPOHBIX MAarHUTHBIX MOJISIX.
4. B 21€KTpOMarHUTHbIX MOJISIX.

15. O6nacte npUMEHEHHS SIIEKTPUUYECKON Cerapamuu:

1. OGoramieHue py1 YepHbIX METAIUIOB.

2. OboramieHne TEXHOJIOTMUYECKOTO ChIPbs ¢ HU3KOM MacCcOBOM J0J1eH IIEHHBIX
KOMIIOHEHTOB.

3. JloBoJika HEKOHMIIMOHHBIX KOHLIEHTPATOB PY/ PEIKUX METAJUIOB, KEPAMUUECKOTO
CBIPbsI, CITIOJI, aJIMa30B.

4. Ob6oramieHre BCeX TUIIOB MUHEPATIHLHOTO CHIPbSL.

Bapuant Ne 3.

1. Kaxoe u3 nepeuuciennvix none3Hvlx UCKORAemulx He noogepzaemcsa ooozauienuro?
Hedtsb.

JKenesucrpie KBapLUTHI.

Boxcutnl.

AnMassbl.
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2. Xeocmamu nazvieaemcs:

1. ITpoayKT, B KOTOPOM MaccoBasi JOJIs IEHHOTO KOMITOHEHTA BBIIIIE, YeM B HCXOHOH pylie, HO
HIDKE 4eM TpeOyeMasi B KOHIICHTpaTe.

2. IIpoayKT, B KOTOPOM MaccoBasi OJIsl [IEHHOTO KOMITOHEHTa 3HAYUTENILHO BBIIIE, YEM B
HUCXOJHOM pyJe.

3. IlpoayKT, B KOTOPBIH BbIAEISIETCS OOJIbIIAs YaCTh BMELIAIOIIEH MTOPOIbl U HE3HAYUTEIbHAS
YacTh IIEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAOUINH B JIOOYIO ONEpaIio 00OTalleHHS U B JIFOOYIO MaIllIuHY.



3.

Kakoii us nepeuunucCilennblx npoyeccos He omuocumca K coocmeeHno

obocamumenvrovim?

1

2.

3

MarnuTHas cenapanus.
DnexTpuuecKas cenaparusi.
Pagnomerpudeckas cenaparusi.

4. Arnomeparusi.

1

2.
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4.

9.

Cumoebim anaiu3oM HaA3bl6AEMCA:
N3mepenune KpynHbIX KyCKOB 110 TPEM B3aUMHO MEPIEHANKYJIIPHBIM HAIIPaBICHUSAM.
Pasznenenne marepuana 1o CKOpOCTH NaJeHUS YaCTUL Pa3JINYHON KPYITHOCTU B BOJHOM
cpene.
W3MepeHne 4acThil ol MUKPOCKOIIOM U KJIaCCH(UKALMA UX Ha TPYIIIBI B Y3KUX IPaHUIAX
OIIPENETIEHHBIX Pa3MEPOB.
PacceB mpo0Obl MaTeprana Ha HECKOJIBKUX CUTAX C Pa3IUYHBIMH CTaHJAPTHBIMHU pa3MepaMu
OTBEPCTHUM 3aJaHHOTO MOJYJIA.
Kakoro HazHaueHue onepanyy KOHTPOJIbHOIO IPOXOYEHHUS B CXEMAX PYAONOATOTOBKH?

1. JInst KOHTPOJI KPYIHOCTH JIpOOICHOTO MPOIYKTA.

2. 114 nosydeHus TOBapHOTO IPOAYKTa 3aJaHHOU KPYITHOCTH.

3. Jlns pa3aeneHus MaTepuaia Ha HECKOJIBKO KIIACCOB KPYIHOCTH IEpe]] KOHLIEHTpaluen
Ha CToJax.

4. Jlng oTAeneHus TOTOBOTO IO KPYITHOCTH MPOAYKTa OT UCXOJHOIO Marepuaina,
MOCTYIMAIOIIET0 Ha IpOoOJIeHHE.

. Kak Bimmser YroJ HakJiOHa HpOCCHBaIOHICﬁ MOBCPXHOCTHU I'pOXOTA HA €TO

MPOU3BOAUTEIBHOCT M 3 (PEKTUBHOCTh TPOXOUYCHUS ?

1. He Bauser.

2. Yewm OoJbIIe Yol HaKJIOHA, TEM BBIIIE TPOU3BOIUTEIHLHOCT IPOX0Ta M A3PPEKTUBHOCTD
I'POXOYECHHSL.

3. Yem OoJbllie Yyroi HakJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTh TPOXOTA U HIKE
3¢ GEKTUBHOCTD TPOXOYCHHUSI.

4. Yewm OoJiblie yro HAKJIOHA, TEM MEHbIIE MPOU3BOAUTEILHOCTD TPOX0OTA U OOJIbIIE
3¢ GEKTUBHOCTD TPOXOUCHHUSI.

. Kakoe npobnenue Ha3piBacTCS MEIKUM?

1. Or 1500-500 g0 350-100 mm.
2. Ot 350-100 mo 100-40 mMm.

3. Ot 100-40 mo 30-10 mm.

4. Ot 30-10 mo 3 Mm.

. Cnoco6 pas3rpy3ku U3MeIbuUeHHOTO MPOIyKTa U3 CTEP>KHEBOM MEIbHUIIBI:

1. CBOOOAHBIM CIMBOM Yepe3 pa3rpy30uHyro Hamgy.

2. JIudrépamu NpUHYAUTENBHO YAAISIETCS U3 MEJbHHIIBI.
3. Uepes HapyxHOE HWINHAPUYECKOE CUTO.

4. Yepes pemieTky ¢ MEIsIMU KIMHOOO0pa3HOH (HOPMBI.

Kakoii 13 nmepeunciieHHbIX anmnapaToB OTHOCUTCS K LIEHTPOOEKHBIM Ki1accupukaTopam?



1. CnupanbHbIi KI1accudukaTop.

2. Peeunslii knaccupukaTop.

3. IlupamuanbHbIi KiIaccuukaTop.
4. TuapOoLUMKIOH.

10. daoraumoHHOE 00OraleHue OCHOBAHO:

1. Ha pa3nuuuu B cMauuBaeMOCTH MUHEPAJIOB.

2. Ha pa3nuuuu B INIOTHOCTSX MUHEPAJIOB.

3. Ha pa3nnuuu B IBETE MUHEPAJIOB.

4. Ha pa3nuuuy MUHEPAJIOB B CIIOCOOHOCTH OTPAXKaTh, IPOIMYCKATh, MPEIOMIISTH CBET.

11. Ha3naueHue peareHTOB - coOupareneit Bo (oTanuu:

1. ns ruapodobuszanny NoBEpXHOCTH YACTHULL.
2. JIns ruapogpuan3aiy MOBEPXHOCTH YACTHIL.
3. Jlnst usmenenust pH GprnoTalmoHHON MyIbITB.
4. Jlng u3MEHEHHUs] HOHHOTO COCTaBa ITyJIbIIbI.

12. Kakoii U3 nepeunciaeHHbIX almnapaToB HE SBISETCS TPaBUTALIMOHHBIM?

1. BunToBoii cenaparop.

2. TsxenocpeaHblil KOHYCHBIN cemapaTop.
3. DIEeKTpOCTaTUUYECKUM cemaparop.

4. TIlneBMaTUueCKHil cenaparop.

13. OTnuuuTeNbHOM 0COOEHHOCTBIO CEapaTopoB st 000TaIeHUs CIIA0OMarHUTHBIX Py
SBIISICTCS:

1. Hanuuue BaHHBL.

2. Hanuuue 6apabaHa U3 HEMarHUTHOTO MaTepUaa.

3. Hanuume MarHuTHOM CUCTEMBI U3 TOCTOSHHBIX MarHUTOB.

4. Hanmuuue pabouyeil 30HbI MaJIOW JITMHHBI M BHICOTHI C BBICOKOI HAIIPSHKEHHOCTHIO MOJIS.

14. HeoOGXoIuMBIM YCIIOBUEM pa3eNCHHsI MUHEPAIOB MPH 3JIEKTPUUECKOH cernapaun
SBJISICTCS:

1. IlpumeHeHNe peareHToB.

2. Co3paHue cpeapl pa3esieHus: IPOMEXYTOUHOM MIOTHOCTH MEXAY INIOTHOCTAMU
pa3aensseMbIX MUHEPAJIOB.

3. Co3naHue HEOJHOPOIHOTO MAarHUTHOTO MOJISI.

4. 3apsiika 4acTHI] TEM WM HHBIM CIIOCOOOM.

15. Ilenpio 00OTaTUTENBHBIX MPOLIECCOB SBISETCA:

1. BriieneHue MeTauioB U3 XUMHYECKUX COCTUHEHUHN U OT/IEJICHUE HEMETaUIMUECKUX
KOMITIOHEHTOB.

2. OuucTKa METaIOB OT HEXKeJIaTeIbHBIX TPUMECEH.

3. OtaeneHue NOJE3HBIX MUHEPAJIOB OT BMEILAOLIEN IOPO/Ibl ¥ BPEAHBIX IPUMECEN U
pazzieseHue KOMIIOHEHTOB Ha Psifl MPOAYKTOB, PUTOIHBIX JUIs AalbHEHUIIEeH
nepepadoTKH.



4. V3BneueHue OTAEIbHBIX COCTABIISIOIINX TBEPAOTO M0JIE3HOTO HCKOIIAEMOI0 C TOMOIIBIO
pacTBOPHUTEISL.

KonTtponrHas padora Nel
Hanmcate Ha3BaHME MPOAYKTOB 00OTAIEHUS U AaTh UM OTPEACTICHHUS.

HanucaTh ocHOBHBIE MTOKa3aTeNH MPOYKTOB oOoramieHus. JlaTe onpeaeneHus 1 HalucaTh
(hOpMyITBI 171 MX OTIPEICIICHUSI.

KonTtponpsHas padota Ne2

I[To mpencTaBneHHBIM TaHHBIM IIOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTIpEeNIeNIUTh: MAaKCUMaJIbHBIN pa3Mep Matepuaia B mpoode, cpeHuil pazmep, npeodinaganue
YaCTHI], YACTHBINA BBIXOJI KIACCOB.

KonTtponsnas pabora Ne3
[TpuBecTH 3ckn3 000pyI0BaHUS Ha BHIOOD ISl TPOXOYEHUS, IPOOICHUS UM N3MEITbUYCHHSL.
Hanwucates npuHmmn pabotel 000pyaI0BaHUs, JOCTOMHCTBA U HEAOCTATKH.

KonTtponesHas padota Ned
[TpuBecTH 3cKkU3 060PYIOBaHMS AJIS PABUTAIIMOHHOTO U MarHUTHOTO 00OTaICHHUS TTOJIE3HBIX
uckomnaeMblx. Hamcars npuHImn pabotel 000py 0BaHuUs, TOCTOMHCTBA U HEIOCTATKH.

Hamucarts u NpeACTaBUTb CXCMATUYHO MCXAaHU3M HCﬁCTBHH (bHOTaHHOHHBIX pCarcHTOB.

KonTtponsnas pabora Ne5
Knaccugukamnus onepanuit 06e3BoxuBanus. X Ha3HaYeHHS, JOCTOMHCTBA U HEJOCTATKH
OIepaluu.

KonTtponeHas padota Ne6
[TpuBecTH MPUHIMITHAIBHYIO CXeMY 000TallleHUs MAarHETUTOBON PY/IBL.

IIpuMepHBIii NepedyeHb TeM U 3aJaHUH VI NOATOTOBKH K DK3aMEHY:

1. Kakue cBoiicTBa MUHEPAIOB UCIIOJIb3YIOTCS IIPH PA3IMYHBIX METOaX 00orameHus?
Korma Heo6xo1umMo MpuUMeHITh MeXaHn4ecKoe oborarieHme?
W3 kakux omeparuii CoOCTOST MpoIecchl 00oTaIieHus ?
Kakue nporiecchl nepepaboTK MUHEPAIBHOTO CHIPbsI HA3BIBAIOTCS MOTOTOBUTEIbHBIMU?
Kakue nporiecchl nepepaboTKi MUHEPAIBHOTO CHIPhSI HA3BIBAIOTCSI OCHOBHBIMU ?
Kakue nporiecchl epepaboTKi MUHEPAIBHOTO CHIPbsI HA3BIBAIOTCS BCIIOMOTATEIbHBIMU ?
Kakue npoayKTsl OTy4aroT B pe3yapTare 00oTameHus?

© Nk W

UYem omnpenensiercs NpeAeabHO BO3MOXKHAsI MaccoBasi 1015 LIEHHOTO KOMIIOHEHTA B

KOHIIeHTpaTte?

9. IlpuBeauTe KaUECTBEHHYIO CXeMY OOOTaIlleHHUs U CXEMY IIeTIH annapaToB.

10. Yem ompenensieTcst KPyIMHOCTbD, 10 KOTOPOH MOJIE3HOE UCKOMAEMOE IPOOHTCS,
u3MenbyaeTcs nepes ooboramieHuem?

11. Tlouemy npumeHseTcs craauaibHoe ApoosieHue? YUTo Ha3bIBaeTCss OTKPHITHIM U

3aMKHYTBIM IIHUKJIOM JpoOieHus?



12. Kaxkue anmaparsl HCHOIB3YIOTCS U IPOOJICHHUS U U3MENIbYCHUS PYIbI?

13. B 4eM cOCTOUT Ha3HAYCHUE OTIEpALUi rPOXOUEHUs], Kiaccupukanuu?

14. Kaxkue anmaparsl HCHOJIB3YIOTCS AT ONEpaluii rpOX0UeHus U Kiaccudukanuu?

15. Kakue 3aKOHOMEPHOCTH JIe)KaT B OCHOBE T'PaBUTALIMOHHOTO Ipoliecca 00orameHus ?
Knaccugukarus rpaBUTalluOHHBIX POLIECCOB.

16. Yro HazpIBaeTcs mpoueccoM oTcaaku? OTcagoyHble MAIIMHBbIL.

17. Kaxue cuibl 1eHCTBYIOT HAa MUHEPAJIbHBIE YaCTHUIIbl HA IOBEPXHOCTH KOHIIEHTPALIMOHHOTO
crona?

18. Kaxkue mose3Hble HCKOIIaeMble 000TaIiaTcss Ha KOHIEHTPAMOHHBIX CTOIax?
OooramieHne Ha BUHTOBBIX CEMapaTropax M KOHIEHTPAIIMOHHBIX CTOJAX.

19. Yro Takoe TspKenas cpesla M KaKUe TUIIBI TSHKEIIBIX CPeJl BCTPEYAtOTCs B IPAKTHKE
oboramieHus?

20. B ueM 3axi104aeTCsl CYIIHOCTD IPOLECCA pa3JesIEHUs B TSHKEIbIX cpeax?

21. Kakwue cylecTByIOT OCHOBHBIE THIIBI AIlIIapaTOB JJIsl Pa3feiIeHUs B TSKENbBIX CYCIIEH3UAX ?
OnuiuTe TPUHIUI UX PabOTHI.

22. Knaccudukanus GpaoTaimoHHBIX MpoLeccoB. B uem 3akirouaercs mporecce ¢otanun?

23. Yto Ha3pIBaeTCs KPAEBbIM YIJIOM CMauyWBaHUA?

24. KakoBO HazHaueHHUE (PIOTAMOHHBIX PEareHTOB, X Kiaccudukanms’?

25. B yeM mpeumymiecTBo (GpIOTaMOHHOTO METOAa 000TaIIeHus Tepe] OCTAIbHBIMHU ?

26. Yto Ha3piBaeTcs MpsAMo U oOpaTHOM (roTtarueii? Kakue onepanuu ¢guoranuu
Ha3bIBAIOTCS OCHOBHBIMU, I€PEUYNCTHBIMU, KOHTPOJIbHBIMU?

27. Kax BbIAEISAIOTCS LIEHHbIE KOMIIOHEHTBI IIPH CEJIEKTUBHOM U KOJUIEKTUBHO-CEJIEKTUBHOMN
cxeMmax QuoTaruu?

28. Knaccudukarnus GproTaimoHHBIX MalIiH. BecoMoraTtensHoe GuioTannoHHOE
obopynoBaHue.

29. MarauTHoe 1oJie U €ro cBoiicTBa. MaruuTHas BOCIPUUMYUBOCTb.

30. Kax paznuyaroT MHHEpasibl 0 MarHUTHBIM cBoiicTBam? Kakoii cuisl TpedyroTces
MarHUTHBIE TOJIS JUIs UX oOoramieHus ?

31. OTKpBITBIE ¥ 3aMKHYTblE MATHUTHBIE CUCTEMBI. MarHUTHBIE OJIS CENTapaTOpOB.

32. Kakue cylecTBYIOT THUIIbI MArHUTHBIX CENAapaTopoB?

33. MarHuTHbIe cenapaTopsl Ui 000TalleHus] CHIIbHOMArHUTHBIX PY/I.

34. MarauTHble cenapaTopsl Ui oOorameHus ciaboMarHUTHBIX PYII.

35. HasoBure MeTobl U anmaparbl 00€3BOKHBAHUS POJTYKTOB 00OTAIIEHUSI.

Lenbio 1a00paTOpHBIX PadOT MO AAHHON AUCIUIUIMHE SBISETCS IPAKTUYECKOE
03Ha-KOMJICHHUE CTYICHTOB C Pa3IMYHBIMH MIPOIIECCAaMU M METOJaMH  00O0TaIleHus OJIe3HbIX
HCKOIIAEMBIX, a TAKXKE II0JIy4EHHUE HABBIKOB 10 BBIITOJIHEHUIO Pa3JIMYHBIX ONBITOB. B yacTHOCTH,
CTYZIEHT JIOJDKEH YMETh MPAaBHJILHO 000CHOBATH MPUMEHEHHUE MPOLIECCca WK METO/1a 000T alCHUS
JUTSL 33JAaHHOTO TUIIA PY/bI, PACCYMTATh OCHOBHBIE MTOKA3aTeNN 000TallleHNs U TIPEJICTABUTD
WHIMBUIYAIbHBIA 0TUeT. Bee momyueHHbIe SKCIIepUMEeHTalIbHbIE JaHHbIE HE0OOX0 MO
IPOAHATU3UPOBATH, IPOBEPUTH BHITIOJIHEHA JIM OCHOBHAS 1EJIb PAOOTHI, CPOPMYIUPOBATH
BBIBOJIbI. ECiM moTydeHbl HU3KHE TEXHOJIOTHYECKUE TTOKa3aTeNIn 000TalleH s, yKa3aTh
BO3MO’KHbIE IIPUYMHBI U IIyTU MOBBIIICHUS IIOKA3aTelIeH.

[Tpu BBITIOJIHEHUU pabOT CTPOTO COOIIIOIATh IPABHIIA TEXHUKU OE30MMACHOCTH U UH-CTPYKIIMH
1o paboTe ¢ ammapaTypou.



[lepeuens 1abopaTopHBIX padoOT:

N3yuenne paboThI IEKOBOM APOOHIKU U MMPOU3BOJICTBO CUTOBOTO aHAIM3a

N3yuenne paboThI THPALMOHHOTO I'POX0Ta U OonpeaeieHne 3(pPpeKTUBHOCTH TPOXOUCHHS
W3yuenne mporecca u3MeNbueHHs py/ B IApOBON METbHHILIE

OoorarmieHue >xeJIe3HbIX Pyl Ha MAarHUTHOM CerapaTope

OooramieHre NoIMMEeTaAIUIMYECKUX Pyl IO CXeMe NMPSMON CeNIEKTUBHOM (IoTanuu
Oo6oramieHne MoJIe3HbIX UCKOMTAEMbIX HAa KOHIIEHTPAI[HOHHOM CTOJIE.

AN



Ilpunoscenue 2
7. OueHoYHbIE CPEACTBA AJIS IPOBEACHUS POMEXKYTOUHOM aTTeCTalluu

a) Ilnannpyembie pe3yabTaThl 00yYCeHHS U OLICHOYHbIE CPEICTBA JJIsl IPOBEJCHHUS MPOMEKYTOYHON AaTTeCTAIMM:

CrpyKTypHBIil
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble cpencTBa

KOMIICTCHIIHU

OIIK-9 BiaeHneM MeTOAaMH AHAJIN3a, 3HAHHEM 3aKOHOMEPHOCTEl MOBeAeHUsI H YIIPABJICHHSA CBOMCTBAMM IOPHBIX IOPO/A M COCTOSTHHEM MAaCCHBAa
B IIpoueccax J00bIYM U NepepadoTKH TBEPAbIX M0JIE3HBIX HCKONAEMbIX, 3 TAKKe IIPH CTPOUTEJILCTBE H IKCINIYaTAIIMH MO3MHBIX COOPYKEeHH I

3HaThb METO/Ibl aHAJIN3a, 3aKOHOMEPHOCHU NOBeAcHUs U | Ilepeuens meopemuueckux 60npocoe K IK3ameny:
YIPABJICHUs] CBOMCTBAMHU FOPHBIX IIOPOJ U 1. Kakue cBoiicTBa MMHEPAJIOB UCIOJIB3YIOTCS MPH Pa3IMYHBIX METOaX 00OrameHus ?
COCTOSIHHEM MAacCHBa B IPOLIECCax TOOBIYU U 2. Korna HeoOX0oqMMO MPUMEHATh MeXaHHYecKoe oOoraiieHue?

nepepabOTKU TBEPJBIX MOJIE3HBIX UCKOMaeMbIX. | 3. M3 kakux omepanuii COCTOSAT MPOLECCH 000TaleHus ?

4. Kakue npo1iecchl nepepadoTKi MUHEPAILHOTO ChIPhsI Ha3bIBAIOTCS
MOATOTOBUTEIBHBIMU ?

5. Kakue npoueccsl nepepadoTKi MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS OCHOBHBIMU?
6. Kakue nporuieccsl nepepaboTKi MUHEPAILHOTO CHIPbsI HA3bIBAIOTCS
BCIIOMOTaTENbHBIMU?

7. Kakue nmpotyKThl MOJIy4aloT B pe3yabTaTre oOorameHus?

8. UeM omnpezenseTcs NpeaesIbHO BO3MOYKHAsI MaccoBast 10Js HEHHOIO KOMIIOHEHTA B
KOHIIEHTparte?

9. [lpuBeauTe KAUECTBEHHYIO CXeMY OOOTAIEHUS U CXEMY LIETH aIllapaToB.

10. Yem ompenensieTcss KPYIMHOCTb, IO KOTOPOU MOJIE3HOE UCKOTIaeMoe APOOUTCS,
n3MenbyaeTcs nepes ooboramnieHnem?

Ymetb BBIOMPATH METO/IbI aHAIN3a, 3AKOHOMEPHOCH
NOBEJICHNS U YIPABICHUS CBOMCTBAMU IOpHBIX | IIpumepHbie npakmuueckue 3a0aHus Ona IK3amena:
MOPOJT M COCTOSTHEM MaccHBa B Mpolieccax CocTaBuUTh cCXeMy JUIsl 00OTalICHHS PY/IbI
JIO0OBIYM U TIEpepabOTKU TBEPABIX MOJIE3HBIX
HCKOTIAEMBIX.
Bnanets CIIOCOOHOCTBIO BEIOMPATh METOIbI aHAIIN3A, Pewiums 3a0auy:
3aKOHOMEPHOCH TTOBEJICHHS U yIIPABICHUS OnpenenuTh MaCCOBYIO OO MEJIU B KOHIIEHTpATEe, COCTOSIIEM U3 TUPUTA U

CBOMCTBAMM F'OPHBIX MIOPOJ U COCTOSTHUEM MUHEPAJIOB, YKa3aHHBIX B TabuIe (10 3a1aHUI0)




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

MaccHBa B Ipolieccax J00bIYH U epepadoTKu
TBEPJIBIX MOJIE3HBIX HCKOTIAEMBbIX.

ITK-4 roTOBHOCTBI0 OCYIECTBJIATH TEXHHYECKOE PYKOBOJACTBO FOPHBIMH U B3PBIBHBIMHU Pad0TaMM NPH IKCIIYaTAllMOHHOM pa3Beake, 100bI14e
TBePAbIX M0JIE3HBIX HCKONAEMbIX, CTPOUTEIbCTBE U IKCILIyaTalli| NMOA3eMHbIX 00beKTOB, HENOCPEICTBEHHO YIPABJIATH NPOLECCAMH HA
NPOU3BOJCTBEHHbIX 00bEKTOB

3HaTh OCHOBHBIE MTOHATHS METOIOB, CIIOCOO0B 1 Ilepeuenv meopemuyeckux 60npocoé K IK3AMEHy:
CPEACTB MOJIyYEeHUS CHIPbsI U KOHIIEHTPATOB MPH 1. CymHOCTb, TTIaBHBIE OCOOCHHOCTH U KJIacCHU(pHKaIMs 000TaTUTEIbHBIX
nepepabOTKU MOJIE3HBIX HCKOTAaeMbIX MIPOIIECCOB.
2. OcHoBHbIE ()aKTOPHI, BIUSIONIME HA BEIOOP METOa 000TaIl[eHUsI.
Ymets BBIOMPATH TEXHOJIOTHIO MPOU3BO/ICTBA PabOT 110
Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
00O0TaIlIeHHIO TTOJIE3HbIX UCKOTIAEMbIX,
CocTtaBuUTh cXeMy JUIsl 000TalICHHS PY/IbI
IPUMEHSATH CIIOCOOBI M CPEICTBA ISl TIOTYUEHUS
KOHJIMIMOHHBIX KOHIIEHTPATOB
Bnanets CIOCOOHOCTHIO BBIOMPATh U PACCUUTHIBATH Pewumbs 3a0auy:

OCHOBHBIE TEXHOJIOTUYECKHE MTapaMeTphl

3¢ GEKTUBHOTO U DKOJIOTHYECKU OE30M1acCHOTO
MIPOU3BOJICTBA paboT 1o nepepadboTke u
00oraIeH0 MUHEPATIBLHOTO CHIPhsI HA OCHOBE
3HAaHUH NPUHLIUIIOB (PIOTAIIMOHHOTO
MIPOEKTUPOBAHUS TEXHOJIOTHUYECKUX CXEM
000TaTUTENBHOTO MPOU3BOACTBA U BEIOOPA
OCHOBHOT'O ¥ BCIIOMOTaTEJILHOTO
000TaTUTEIBHOTO 000PYIOBAHUS

OnpenenuTh TEXHOJOTHUECKUE MTOKA3aTEeNIM 000Tall[eHUsI MEAHOM PYAbI:

- BBIXOJ| METHOT'O KOHILICHTPATA,

- BBIXOJ] XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICYECHUE MEU B MEJHBIM KOHIICHTPAT,

- U3BJICYEHUE MEIU B XBOCTBI ISl YCIIOBUH, YKa3aHHBIX B Ta0.

Pe3ynpTaThl pacuera TEXHOJIOTUYECKHX MOKa3zaTesel 0(hOpMUTH B BUJIE CTAHAAPTHOM
TaOJIUIIBL.

Onpenenuths MapKy METHOTO KOHIIGHTpATa U3 Taoil.

ITK-5 roroBHOCTBH 10 1€MOHCTPHPOBATH HABBIKH Pa3pad0TKH IVIAHOB MEPONPHUATHI 110 CHUKEHHIO TeXHOTeHHOI HATPY3KHM NIPOU3BOACTBA HA
OKPY:KAIOLLYI0 Cpely NPH IKCILIyaTAlMOHHOM pa3Beake, 100b14e M nepepadoTKe TBEPABbIX MOJIe3HBIX HCKOMAEMbIX, 2 TAKKe IIPH CTPONTEIbCTBE H

IKCILTyaTaluu

3HaTh

Hay4HbIE METOJbl U MEPOIIPUATHS I10
CHVKEHUIO TEXHOT€HHOM HAarpy3KH Ha

Ilepeuenv meopemuueckux 6onpocos K IK3aMeHy:
1. CymHoCTb, T1aBHBIC 0COOCHHOCTH U KJIacCU(HKaIMs 000TraTHTEIbHBIX




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

OKPYXKAIOIIYIO Cpely MPH SKCIUTyaTalluOHHOM
pasBezke, 100bIYe U epepaboTKe TBEPAbIX
ITOJIC3HBIX UCKOIIACMBIX

HPOLIECCOB.

YmMmeTn

MIPUMEHATH HAYYHBIE METOIbI 1 MEPOIIPUATHUSA 110
CHUKEHUIO TEXHOTC€HHOM HAarpy3KH Ha
OKPYXKAIOLIYIO CPEAY IIPHU IKCILUTYyaTallMOHHOU
pasBezke, 100bIYe U epepaboTKe TBEPAbIX
ITOJIC3HBIX UCKOIIACMBIX

Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
CocTtaBuUTh cXeMy JUIsl 000TalICHHS PY/IbI

Bnanets

HaBbIKAMU IPUMEHEHUSI HAYYHBIX METOJ0B U
MEPOIPUATUI IO CHUKEHUIO TEXHOTEHHOU
Harpy3k Ha OKPYKaroILY0 Cpeay Mpu
IKCIUTYaTAI[MOHHON pa3BeAKe, 100bIue U
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMIAEMBIX

Pewiums 3a0auy:
Onpenennuts MacCcoBYIO JIOJIFO MEU B KOHIIEHTPATE, COCTOSIIIEM U3 IUPUTA U
MUHEPAJOB, YKa3aHHBIX B TabHIIe (TI0 33/1aHUIO)

ITK-12 roToBHOCTBIO ONIEPATHBHO YCTPAHATH HAPYIICHUSs] IPOM3BOACTBEHHBIX NIPOLECCOB, BECTH NEPBUYHbINH YUeT BbINOJHAEMbIX padoT,
AHAJIM3MPOBATH ONEPaTHBHbIC H TEKYIMe MOKA3aTeJIH NPOU3BOACTBA, 000CHOBBIBATH NPEIJI0KEHHS M0 COBEPIICHCTBOBAHMIO OPraHU3alluu

MPON3BOICTBA

3HaTh

OCHOBHBIE TEHCHIIUH Pa3BUTUS
IIPOU3BOJICTBEHHBIX MPOLECCOB, NOKA3aTENN
IIPOU3BOJICTBA

Ilepeuens meopemuueckux 60npPocog K IK3IAMEHY:

1. Kakue nporiecchl nepepadoTKi MUHEPAILHOTO ChIPhsI Ha3bIBAIOTCS
MOATOTOBUTEIBHBIMU ?

2. Kakue nporiecchl nepepaboTKi MUHEPAILHOTO ChIPhsI HA3bIBAIOTCS OCHOBHBIMU?
3. Kakue mporiecchbl mepepaboTKu MUHEPATHHOTO ChIPhSI HA3bIBAIOTCS
BCIIOMOTaTEeIbHBIMU?

Ymetb MIPUMEHSATh U3YUYCHHBIC TCHJCHIIUN PA3BUTHUS
Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
MIPOU3BOICTBEHHBIX MIPOIIECCOB, MOKA3aTEIN
. CocTtaBuUTh cXeMy JUIsl 000TallIeHUS PY/IbI
MIPOU3BO/ICTBA B MPO(HECCHOHANIBHOM
JeATENbHOCTH
Brnanets TEH/ICHIIUSIMH Pa3BUTHSI IPOU3BOICTBEHHBIX

Pewiums 3a0auy:




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

MPOIIECCOB, MOKA3aTEIN MPOU3BOICTBA B
podecCHOHANLHOM IS TENBHOCTH

Onpenenuts MacCcoBYIO JI0JIIO IIMHKA B KOHIIEHTPATE, COCTOSIILIEM U3 IUPUTA U
MUHEPAJIOB, YKa3aHHBIX B Ta0HIIE (TI0 331aHUIO)

IIK-19 roroBH
MOJIE3HBIX HCK

OCTBHI0 K pa3padoTKe NPOEeKTHBIX HHHOBAIIMOHHBIX PelIeHUI M0 IKCILIyaTallMOHHOM pa3Belke, 100b14e, NepepadoTke TBepPAbIX
ONaeMbIX, CTPOUTEIbCTBY H IKCIUIYAaTAIlUHM MO3eMHBIX 00bEKTOB

3HaTh OCHOBHBIE TEHACHIIUY PA3BUTH HMHHOBALMOHHBIX | Ilepeuens meopemuueckux 60npocos K IK3aMeHy:
pelIeHnl TIo epepadoTKe TBEPABIX MOJIE3HBIX 1. Kakue mpoayKThI MOTy4al0T B pe3yJbTaTe 00oTaIeHHs?
HCKOTIAeMBIX 2. Yem ompenensieTcs MpeeabHO BO3MOKHASI MacCOBAast I0JIsI [IGHHOTO KOMIIOHEHTA B
KOHIIEHTpaTte?
YmeTh MPUMEHSTHh U3yYCHHBIE TCHICHIIUU PAa3BUTH Ilpumepnvie npakmuueckue 3a0anus Oasa IKIAMEHA:
WHHOBAIIMOHHBIX PEIIeHUI 1o epepaboTke CocTaBuTh cXeMy i 00OTaIIeHUS PYIbI
TBEPBIX MOJIE3HBIX HCKOTTAEMBIX
Brnaners TEHJCHIIMSIMU Pa3BUTHS MHHOBAIIMOHHBIX Pewiums 3a0auy:

pelIeHnl TIo epepadoTKe TBEPABIX MOJIE3HBIX
HCKOITa€MBbIX

Paccuntarh TeXHONOTHYECKHE TTOKa3aTenu oborameHus (IoTalMOHHOTO IIeXa.
Pesynbrarel npencraBuTh B Tabnwuie. Vicxoquple qaHHbIe: MaccoBas Aois Cu B pye —
0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.




0) Ilopsinok mpoBeeHNsI MPOMEKYTOYHOMH ATTECTALMH, TOKA3aTeJ I M KPUTEPUH
OLICHMBaHMUS:

[TpomexyrouHas artecTanus no aucuuiuinie «O0oraiieHne moIe3HbIX UCKOTTaeMBbIX»
BKJTIOYAET TEOPETUUECKHE BOIIPOCHI, TIO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOLITUMHUCS
3HAaHUH, U MPAKTUYECKUE 3a/1aHUs, BBIBISIONINE CTENICHb C(HOPMUPOBAHHOCTH YMEHUH U
BJIQJICHU, TPOBOIUTCS B (hOpME dK3aMEeHa.

DK3aMeH 1O JaHHOW JUCUUIUIMHE TPOBOAUTCS B YCTHOH (popMe 1Mo 3K3aMEeHAMOHHBIM
ouseram, Kbl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA M OJTHO MPAKTUYECKOE
3a/laHue.

DK3aMeH MPOBOJIUTCS MO OHMIeTaM, OXBAaTHIBAIOIIUM BECh PO AeHHBIN MaTepuait. [1o
OKOHYAaHUU OTBETA dK3aMEHATOP MOXKET 3a1aTh CTYACHTY JOIOJHUTEIbHBIE U YTOUHSIOIINE
BONpocChl. [10J0KUTETBHBIM TaKkKe OyJeT CTPEMIICHHUE CTYACHTA U3JI0KUTh Pa3IMYHbIC TOUKH
3peHHsI Ha pacCMaTpUBAEMYIO ITPOOIEeMy, BBIPa3UTh CBOE OTHOILIECHHE K HEll, IPUMEHUTD
TEOpETHUYECKUE 3HAHUS TI0 COBPEMEHHBIM Ipo0ieMaM 00oramieHus MoJe3HbIX HCKOTIaeMBbIX.

IToka3zarenu u KpUTEpUH OLICHUBAHMS dK3aMeHa:

— Ha OIEHKY OTIUYIHO» » (5 0a/I0B) — 00yUaIONIUICS TTOKA3bIBAECT BEICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIETEHIUH, T.€. CTYACHT, IPEACTaBIsIET BCECTOPOHHEE, CUCTEMAaTHUECKOE
U TIIyOOKO€ 3HaHHE Y4eOHO-IIPOrpaMMHOTO MaTepHralia, yMEHUE CBOOOHO BBIMIOJIHATH 3a/1aHHs,
MPEyCMOTPEHHBIE IPOTPAMMOM, YCBOMBILMN OCHOBHYIO U 3HAKOMBIHN C JOTOJHUTEIBHON
JUTEPATypOi, pEKOMEHI0BaHHOW ITporpaMMoil. Kak nmpaBuiio, o1jeHKa «OTJIMYHO» BBICTABIISAETCS
CTYAEHTAaM, YCBOMBIINM B3aUMOCBSI3b OCHOBHBIX MOHATUN AUCLUIUIMHBI B UX 3HAUEHUU JUIS
npuobperaemMoii mpodeccuu, NPOSBUBIINM TBOPUYECKUE CIIOCOOHOCTH B TOHUMAaHHH, U3JI0KEHUU
Y UCTIOJIb30BaHUH Y4eOHO-TIPOrpaMMHOI0 MaTepHaia.;

— Ha OILICHKY «XopoIuo» (4 6anna) — oOydaromuiics Moka3plBaeT CPEAHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYACHT NPEACTABIISIET OJHOE 3HAHHUE
y4eOHO-TIPOrPaMMHOT0 MaTepHala, YCIEIIHO BHIIOIHSIOMUI pelyCMOTPEHHBIE B TPOrpaMMe
3aJJaHKs, YCBOMBIIMI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO B porpamme. Kak npasuiio,
OLIEHKA «XOPOIII0» BBICTABISAETCS CTYACHTaM, MTOKAa3aBIIUM CHCTEMaTHYECKHI XapaKTep 3HaAHHUH
M0 JUCLUUIUIMHE M CIOCOOHBIM K UX CAaMOCTOSTEIIEHOMY MOTIOJHEHUIO M OOHOBJICHHUIO B X0OJ1€
nanbHele yueOHo# paboTsl 1 podecCHOHATBHON e TeNbHOCTH;

— Ha OIIEHKY «yJOBJICTBOPUTENIBbHO» (3 Oaya) — o0yJaromuiics moKa3plBaeT MOPOTOBBIMA
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIUH, T.€. CTY/ICHT, IPEACTABIISICT 3HAHHUSI OCHOBHOTO
y4e0HO-TPOrpaMMHOT0 MaTepuaia B 00beMe, He0OX0AUMOM IS JallbHEHIIeH yueObl u
MPEICTOSIIeH pabOTHI IO CHIEIUAIIBHOCTH, CIIPABIISIONIUIACS C BBITIOJTHEHUEM 3aJaHHH,
MPEYCMOTPEHHBIX IPOTPAMMOM, 3HAKOMBIN C OCHOBHOM JIUTEPATYpPO, PEKOMEHJOBAHHOMN
nporpammoit. Kak npaBuiio, O1ieHKa «yA0BJIETBOPUTEIHHOY BBICTABIIAECTCS CTYICHTAM,
JOTYCTUBILIUM TMOTPEIIHOCTH B OTBETE HA AK3aMEHE U MPU BBIIIOJTHEHUH IK3aMEHAIIMOHHBIX
3aJlaHu#, HO 001aIaI0IUM HEOOXOAMMBIMU 3HAHUSMU JJI UX YCTPAHESHHS 10 PYKOBOJICTBOM
MpenoaBaTes;

— Ha OILICHKY «HEYIOBJIETBOPUTEIBHO» » (2 Oamia) — pe3yiabTar o0y4eHus He TOCTUTHYT,
0Oy4Jaromuiicsi He MOXET MMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BENICHHS U OOBSICHEHUS
uH(pOpMaIINY, HE MOXKET MOKa3aTh HHTEIUIEKTya IbHbIe HABBIKM PEIICHUS MPOCTHIX 33/1a4, T.€. y



CTyZIeHTa, 0OHAPYKHUBAIOTCS MPOOENBI B 3HAHUSAX OCHOBHOTO Y4eOHO-ITPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIMIHAIBHBIE OMIMOKY B BHITIOJHEHUH TPEAYCMOTPEHHBIX ITPOrpaMMOi

3aJaHuH.

Ha OLIEHKY «HEYOBJIETBOPUTEIHHOY (1 Gayn) — 0Oyuaromuiicss He MOKET IMOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BENICHUS M 00bSICHEHUS WH(OPMAITUHU, HE MOXKET MOKa3aTh HHTEIUICKTyaTbHbIC

HaBbIKHW PCIICHUA MPOCTHIX 3a1a4.
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