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JIner akryanuzanud paboyeii nporpamMmbl

PaGouyast mporpaMma mepecMoTpeHa, o6cy KIeHa U ono0peHa it pealu3aly B 2020 - 2021
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yueGHOM roTy Ha 3aceaHuH Kadenpsl ['e0Ioriy, MapKIIeHIepeKoro nena u oGoraieHus
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PaGouast IporpamMma IepecMoTpeHa, 00¢y ik/IeHa 1 ono0peHa UL peanu3aliy B 2025 -2026
y4ue6HOM Tofy Ha 3acenaHny Kapenpsl ['eonorui, MapKLIEHAEPCKOro feia U 000rameHust
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHUS IUCHUILIMHBI «DIIOTAIIMOHHBI METOA OOOTaIlCHUS» 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 @OnOTalMOHHBIM MeToJ] oOoraiieHus BXOAUT B BAapUATUBHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

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

Xumus

dusnueckas XuMus

Xumus (pI0TOpeareHToB

TepmoauaaMuka GroTaMOHHBIX CHCTEM

du3nyecKrue METO bl U3y4EHUS MOJIE3HBIX HCKONAEMbIX

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[Ipou3BocTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

IlepepaboTka 1 KCII0JIb30BAaHKUE MIPOTYKTOB 00OOTaICHUS

[IpoekTupoBaHue 000raTUTEIBHBIX (PaOdpUK

OCHOBBI Hay4HBIX UCCIIEJOBAaHUN

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pe3ynbraTe ocBOeHMS TUCHUILIUHBI (MOyJisA) «DIOTAMOHHBIN METOA 000TalEHUS»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSIMHU:

CtpyKTypHBIT [Tnanupyemsble pe3yabTaThl 00y4eHHS
JJIEMEHT
KOMIIETCHIIMHU
[1K-4 TOTOBHOCTBIO OCYIIECTBIISITH TEXHUUECKOE PYKOBOJICTBO TOPHBIMU U B3PHIBHBIMU
paboTamu MpU IKCIUTyaTallMOHHON pa3BeKe, 100bIYe TBEPAbIX MOJIE3HBIX UCKOMAEMBIX,
CTPOUTENHCTBE U AKCIUTyaTaIlMU MTOI3EMHBIX 00BEKTOB, HETIOCPEJCTBEHHO YIIPABIISATh
MpoIecCaMy Ha TPOU3BOJCTBEHHBIX O0OBEKTaX, B TOM YHCIE B YCIOBUIX YPE3BHIYANHBIX
CUTYyalHui

3HaTh OCHOBHBIE MTOHATHUS METO/IOB, CIIOCOO0B U CPEACTB MOTYUYCHHUS CHIPbS U
KOHIICHTPATOB TIPH MEPEePaOOTKHU MOJIE3HBIX UCKOMAEMbIX

YMeTh BBI6I/IpaTB TCXHOJIOTHIO ITPOU3BOACTBA paGOT 10 060I‘aH_[CHI/IIO IMOJIC3HBIX
HCKOITaCMbIX, IPUMCHATH CIIOCOOBI U cpeacTBa AJisd MOJIYYCHHA
KOHAWIIUOHHBIX KOHICHTPATOB

Bnaners CIOCOOHOCTBIO BBIOMPATh M PACCUYUTHIBATH OCHOBHBIC TEXHOJIOTHUECKHIE
napameTpsl 3h(HEKTUBHOTO U IKOJIOTUYECKU O€30MacHOTO MPOU3BOJICTBA
paboT 1o nepepaboTke U 000TAMEHUIO MUHEPAIBHOTO CHIPhSI HA OCHOBE
3HAHUN TTPUHIIUIIOB ()IOTAIMOHHOTO MPOEKTUPOBAHUS TEXHOJIOTHUECKUX
CXeM 000TaTUTEITLHOTO MTPOU3BOACTBA M BEIOOPA OCHOBHOTO U
BCIIOMOTATENILHOTO 000TaTUTENBHOTO 000PYIOBAHHS




ITK-5 TOTOBHOCTBIO JEMOHCTPUPOBATH HABBIKK Pa3paOOTKH MIJIAHOB MEPOTIPHUITHI IO CHUKEHHIO
TEXHOT€HHOW HArpy3KH MPOU3BOJICTBA HA OKPYKAIOLIYIO CPEeIy IIPH IKCIUTyaTallMOHHOMN
pa3BeJke, 100bI4e U nepepadoTKe TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, & TAK)KE IIPU CTPOUTEIILCTBE
H OKCIUTyaTalluu MOA3C€MHBIX O6’I>CKTOB

3HaTh

Hay4HbIC METObl U MEPOIPUSIITHS IO CHUXKEHUIO TEXHOTCHHOU HArpy3Ku
Ha OKPYKAIOIYIO Cpey MPH IKCILTyaTallMOHHON pa3Beake, 100bue u
nepepaboTKe TBEP/BIX MOJIE3HBIX HCKOITAEMBbIX

VYmMmern

MIPUMEHSITh HAyYHBIC METO/IBI i MEPOIIPUSTHS 110 CHIKCHUIO TEXHOTCHHOMN
HArpy3KH Ha OKPYXKAIOIIYIO CPey MPH IKCIUTYaTallMOHHOM pa3BeJIKe,
NOOBI-4e U MepepadboTKe TBEPABIX MOJIE3HBIX HCKOMTAEMBIX

Bnanets

HaBbIKaMU IMPUMCHCHUA HAYUYHBIX MCTOAOB U MepOHpI/ISITI/Iﬁ 110 CHUXKCHHUIO
TEXHOTCHHOMN HArpy3KU Ha OKPYXKAIOIIYIO CPEIy TP IKCILUTyaTallMOHHON
pasBenke, J00bIYe U MepepadO0TKe TBEPABIX MOJIC3HBIX HCKOITAEMBIX

IIK-12 rOoTOBHOCTEIO OINICPATUBHO YCTPAHATH HAPYHICHUSA ITPOU3BOACTBCHHBIX ITPOL[ECCOB, BECTU
HGpBH‘-IHBIfI Y4YET BLIITOJIHACMBIX pa60T, AHAJIIM3UPOBATH OIICPATUBHBIC U TCKYIIUC ITOKA3aTC/IN
IMpOU3BOJACTBA, 000CHOBBIBATh MMpCAJIONKCHUA 110 COBCPIICHCTBOBAHUIO OPraHru3alilin

IIPOU3BOJICTBA

3HaTh OCHOBHbBIE TEHJCHIIMU Pa3BUTHUS IPOU3BOJCTBEHHBIX IIPOLIECCOB,
MOKa3aTesu POU3BOCTBA

YmeTh MIPUMEHSTh U3yUEHHbIE TEHICHIIUU Pa3BUTHSI IPOU3BOICTBEHHBIX
IIPOLIECCOB, TOKA3aTEIH IPOU3BO/ICTBA B IPOPECCHOHATIBHOMN JeSATEIbHOCTH

Bnagets TEHJACHLIUSIMU Pa3BUTHUS IPOU3BOJCTBEHHBIX NPOLIECCOB, TOKA3ATEIN

IpOU3BOJACTBA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

ITK-19 roToBHOCTBIO K pa3paboTKe NPOEKTHBIX HHHOBALIMOHHBIX PELICHUH 110
HKCIUTyaTal[MOHHON pa3BeqKe, 100bIue, nepepadoTKe TBEP/bIX MMOJIE3HBIX HCKOMAEeMBbIX,
CTPOUTENILCTBY U KCILTyaTalluu MOJA3EMHBIX O0BEKTOB

3HaThb OCHOBHBIE TCH/ICHIIMH Pa3BUTHS MHHOBAIIMOHHBIX PEIICHU IO TIepepadoTKe
TBEPJBIX MOJE3HBIX UCKOMAEMBIX

YMern MPUMEHSATh U3YYEHHBIE TEHJCHIINN Pa3BUTUS NHHOBAMOHHBIX PEIICHUN 10
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Bmagerts TEHJICHIIUSMH Pa3BUTHUSI MHHOBAIIMOHHBIX PEIICHHH 1O TIepepadoTKe

TBCPABIX ITOJIC3HBIX HCKOIIA€MbIX

[1CK-6.4 criocoGHOCTBIO pa3zpadaThIBaTh U PEATU30BBIBATH MPOEKTHI IPOU3BOACTBA MTPU
nepepadoTke MUHEPATILHOT'O M TEXHOT'€HHOTO ChIPbsl HA OCHOBE COBPEMEHHOM METO0I0T U
POEKTHUPOBAHMS, PACCUYUTHIBAT IIPOU3BOUTEIHHOCTD M OTIPENIENIATh ITapaMeTpbl 000pyI0BaHHUS
oOoratutenbHbIX (abpHk, HopMUPOBATH FeHEPATBHBIN IJIaH U KOMIIOHOBOYHBIE PEIICHUS
obOorartuTenbHbIX (padpuk

3HaTh BCE ATalbl IPOU3BOCTBA NP MepepadoTKe MUHEPAIBHOIO U TEXHOTEHHOTO
CBIPbs HA OCHOBE COBPEMEHHOM METO0JIOTMH IIPOEKTUPOBAHUS

YMerb aHAJIM3UPOBATH BCE 3TAIlbl IPOU3BOJICTBA IIPU NEpepaboTKe MUHEPATILHOTO
U TEXHOT€HHOTI'O ChIPbsl HA OCHOBE COBPEMEHHOM METO0JIOTMU
IIPOEKTHUPOBAHHUS

Bnaners poleccaMy MPOU3BOCTBA P MepepadboTKe MUHEPATBHOIO U

TEXHOTEHHOT'O ChIPbsi HA OCHOBE COBPEMEHHOM METOI0JIOTMHU
MIPOEKTUPOBAHHUS




[ICK-6.5 TOTOBHOCTBIO MPUMEHSITH COBPEMEHHBIC HH(DOPMAIITMOHHBIE TEXHOJIOTHH,
ABTOMATHU3UPOBAHHBIC CUCTCMEI IIPOCKTUPOBAHUA 000raTUTENLHBIX IMPpOnU3BOACTB

3HaThb IPUHLUIIBI K METO/IbI CO3/JaHHsI COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHH B IPAKTUYECKOMN EATEIILHOCTH 000TaTUTENBbHBIX POU3BOCTB

Ymers IIPUMEHATH IPUHLIUIIBI U METO/bI CO31aHKs COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUN B IPAKTUYECKOU JAEATEITHHOCTH
000oraTUTeNbHBIX IPOU3BOJICTB

Brnaners INPUHLIUIIAMUA U METOJIaMH CO3/1aHUSI COBPEMEHHBIX MH(OPMAIIMOHHbBIX

TEXHOJIOTHH B HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 000raTuTeIbHBIX IMpOnU3BOACTB




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

qyuce:

— KOHTaKTHas padorta — 132,5 akan. 4acos:

— aynutopHas — 126 akaj. 9acos;

— BHeayiuTopHas — 6,5 akaJ1. 4yacoB

— caMocTosTenbHas pabora — 83,8 aka. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynuropHas g
o | KoHTaKTHas pabota E 3 ®dopma TeKyIero
S8 B
= 5] )il KOHTPOJIS
Paznmen/ Tema 3 (B axaz. 4acax) == A . p Kon
S 3 © | caMOCTOATENFHOM | yCIIeBaeMOCTH U
JIHACLUATIIINHEL 3 [ . | xommerenun
@) g £ paboThI MIPOMEKYTOYHOM
nab. | mpakr. | 3\ ATTeCTallHH
Jlek. < < 11
3aH. 3aH. | &
1. ®U3UKO-XUMUYECKHE OCHOBBI
(droTanuu
3amuTa
Usyuenne 71a60paTOPHBIX
yHeHu paTop TK-4, TIK-5,
1.1 Teopernueckue OCHOBHOM U pabor Hanucanue MK-12
OCHOBBI mporiecca OITOJIHATEILHOM | KypCcOBOTO IIPOEKTA '
porecca 2 | 221 A MY P TK-19,
q)HOTaL[I/II/I, 3J'leM€HTaprlI/l Hl/ITepaTypbl 110 BbIHO,]'lHCHI/Ie nu HCK'G 4
aKT (rroranuu HWCIUIIINHE eIlICHHE L
proran Amen . P TICK-6.5
KOHCIIEKTA JIEKIHH |  TMpaKTHYECKUX
3aJaHuN
9
3amura
Usyuenne J1a00paTOPHBIX
yHeHn parop TK-4, TIK-5,
OCHOBHOM U pabor Hanucanue MK-12
. OITOJIHATEILHOM | KypCcOBOTO IIPOEKTA '
1.2 B3aumopeiicteue a3 2 4/41 A yp P TIK-19,
JINTEPATYpPHI 10 Brinonnenue u
HWCIUIIINHE eIlICHHE [ICK-6.4,
et - p [ICK-6.5
KOHCTIEKTA JIEKIHH |  TPaKTHYECKUX
3aJaHuN
Wroro no pazneny 4 6/61
2. . MuHepaamu3anus my3bpbKOB
BO3/yXa npH Quorauuu
3amura
N3yuenne J1a00paTOPHBIX
YyHCcHH paTop TK-4, TIK-5,
OCHOBHOM 1 pabot Harncanue IK-12
2.1 DneMeHTapHBIA aKT OIOJIHUTEJILHOM | KYpCOBOTO IIPOEKTA !
p 5 | 44u | 6 12 | P P TK-19,
nportiecca Qorarun JIUTEPATYPHI 110 Brimonnenue u MICK-6.4
HWCIUIUINHE elIeHuE L
AL o P TICK-6.5
KOHCIICKTA JICKIMi | MPaKTUYECKUX
9 3aJaHuKi
3amura
N3yuenne J1a00paTOPHBIX
OCHzBHOﬁ u a0oT II)LIaHEcaHI/Ie TIK-4, ITIK-5,
2.2 Kunerueckue JIOTIOJTHUTEIILHOM Kp COBOT'0 MPOEKTa IK-12,
3aKOHOMEPHOCTH 5 4/41 6 12 yP P TIK-19,
JUTEPATYPHI 110 Brmonanenue u
nporecca Quoranuu P ClLICHUC IICK-6.4,
a p TICK-6.5
KOHCIICKTA JICKIMii |  MPaKTUYECKUX
3aJIaHUuN
Wroro no pazneny 10 8/8U1 12 24
3. d0oTaMOHHbBIE PEareHThI




3amura

3.1 Haznauenwue, I/I3yquI:Ie 11aGopaTopHLIX [1K-4, TIK-5,
OCHOBHOM U pabot Hanmcanue
KIaccupuicanus " OTIOJIHUTEIBHON |KypCcOBOTO MPOEKTa TIK-12,
OCHOBHBIE (hopMsl 10 | 8/4m |102; | 20 [ * P P IK-19,
JUTEPATypPhI O BeinonHeHue 1
3aKpeIUICHHS ML elerHe IICK-6.4,
(hI1OTaIlMOHHBIX PEareHTOB At - P IICK-6.5
KOHCIIEKTa JICKIUH |  MpaKTHYECKUX
3aJaHui
HUroro no pazaeny 10 8/41 | 1021 | 20
4. dnoTanMoOHHBIE MAIIWHBI U
BCIIOMOTATEIbHOE
3amura
Nzyuenue 1a60paTOPHBIX [K-4. TIK-5
4.1 Knaccudukanus OCHOBHO# 1 pabot Hanmcanue HK’-12 '
(moroManrH u 10 | 4om 4 8,9 JIOTIOJTHUTENBHOM | KypCOBOTO MPOEKTa TK-19.
TpeOoBaHus, JUTEPaTyphl O Brimonaenue u ICK-6.4
TpeIbIBISIEMbIC K HUM JUCIUIUTAHE, peuieHue HCK-G. 5’
KOHCIEKTA JICKIUH | MpaKTHIeCKHX '
3aJlaHUI
3amura
Nzyuenue 1a00paTOPHBIX MK-4. TIK-5
4.2 Benowmoratensioe oggﬁgfligfbioﬁ Kpa6c(())TBg"?)H1{I/I nglleea MK-12,
(hoTanmoHHOE 5 421 4 10 | P P TIK-19,
JUTEPATypPhI IO Brimonaenue u
obopynoBaHue IICK-6.4,
JUCIUIUTAHE, peeHue [ICK-6.5
KOHCIIEKTA JICKIMH | MPaKTUYECKUX '
3aJlaHuI
Hroro no pazaeny 15 | &/4u 8 18,9
5. IIpaktuka ¢uroranun
3amura
Uzyyenue 7Ta00paTOPHBIX
OCHOBHOMH U pabot Hanucanue HKHZE_I;I;( >
51 TexHomorus 10 | 30m 3 10,9 JIOTIOJTHUTENFHOM | KypCOBOTO NPOEKTa TK-19.
(hrroTanmoHHOTO Tpolecca JUTEPATypPhI O BeimosnHeHuE 1 [ICK-6.4
JMCIUTIINHE, penieHue ) o
KOHCIEKTa JIEKIIMI [  MpaKTU4eCKuX MCK-6.5
3aJaHuN
Hsyuenue ﬂa63a2lTy(I)T1Hx
OCHOBHOU U partop I1K-4, I1K-5,
. | pabor Hanucanue
5.2 Opranuzauusi paboThI JIONOHUTENBHOM | - & ra TIK-12,
(hII0TAMOHHOTO 5 321 3 10 JUTEPATYPHI 110 MY P TIK-19,
Brimonnenue u
OTJIe-JICHUS JIUCLMILINHE, IICK-6.4,
KOHCIIEKTa JIeK- petteHmne IICK-6.5
. MIPaKTHYECKUX
i .
3aJaHul
HWroro no pazneny 15 6/41 6 20,9
Hroro 3a cemectp 54 |[36/261 | 36/21 | 83,8 9K3aMeH,KIT
ITK-4,ITK-
KypcoBoii mpoekr, |5,ITK-12,TTK-
Wtoro mo JuCHMILINHE 54 |36/261 | 36/211 | 83,8 SK3AMCH 19.11CK-

6.4,1ICK-6.5




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mpenonaBaHus — OUCLMIUIMHBL  IPUMEHSIOTCS  PA3JIUYHBIE  BHJbI
00pa3oBaTeNbHBIX TEXHOJIOTHUM.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOpHBIX padoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephalla M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISIOT
CTYJEHTaM OCO3HaThb KOMIUIEKCHBI XapakTep Kypca, €ro OpPraHHYECKYH CBA3b C APYTUMHU
JUCHUTUTMHAME; C(hOPMHUPOBATh 3HAHHUA O IPOIECCaX OKYCKOBAaHMS M METaJUTyprHYeCKUX
mpoueccax, a TakXke B JaJbHEHNIEM I[PUMEHUTh IIOJYy4YCHHBIC 3HAHHUA B IPAKTUYECKOU
JESTEIIbHOCTH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAaHUM UM (OPMHUPOBAHHE OCHOBHBIX
NPEeCTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BAaHUEM MYJIbTUMEIUITHOTO 000pYyI0BAHUS.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYI0 TPAaHCISALUI 3HAHUM  OT
npernojiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHast AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C CTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvoHHas JeKuMs — IOCJelOBaTelbHOE  H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHHH 1O KaXJIOMy BONpPOCY IUIaHa 3aHATUS C E€AMHBIM Ui BCeX IepeuHeM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTTOTHUTEIBHOMN JTUTEPATYPHI.

[IpakTnueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUH M HAaBBIKOB II0
MPEJIOKEHHOMY aITOPUTMY.

2. TexHosoruu MpoOIEeMHOro oOyueHHs] — opraHu3aius o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YyUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAaHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

Jlexuust «BaBOeM» (OWMHapHas JIEKIMA) — U3JIOKEHHE wmaTepuaina B ¢opme
JIMAJIOTHYECKOro OOIIEeHUsT [JBYX IIpernojaBaTenell (Hampumep, pPEKOHCTPYKLHS JAuanora
IpeJIcTaBUTeNIeN pa3IuYHbIX HAYYHBIX [IKOJI, «y4EHOTO» U «IIPAKTUKa» U T.I1.).

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAKTUKyMa — OpraHu3anus ydyeOHOH paboThl,
HalpaBJieHHAasT Ha peIieHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATEIbHON 3amayu, TpeOyromen oT
CTyJEHTAa IPUMEHEHNUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTuueckoe 3aHATHE HA OCHOBE Kelc-MeToja — 00y4eHHE B KOHTEKCTE MOJIEIUPYEMOit
CHUTYallUH, BOCIIPOU3BOALICH peasbHbIE YCIOBHUS HAYYHOU, TIPOU3BOJICTBEHHOM, 00IIECTBEHHOM
nestenbHOCTH. OOyvarolyecs: JOJKHBI MPOAHATM3UPOBATh CUTYallUIo, pa3o0paThcsi B CYTH
npo0JeM, IpeAToKUTh BO3MOXKHBIE pEIlIeHHs U BBIOpaTh yuinee U3 Hux. Keiicol 0azupyroTcs Ha
peaibHOM (haKTHUECKOM MaTepHaie WK ke MPpUOIMKEHbI K pealbHONU CUTYallUH.

3. UrpoBble TEXHOJIOIMH — OpraHu3alus 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMHU MOJIETICH MOBEICHUS B paMKaX MPeI0KEHHBIX CIIEHAPHBIX YCIOBUH.

®opMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYuebnasg urpa — ¢(opma BOCCO3AAaHUS IMPEIMETHOTO U COLMAIBHOIO COAEP)KaHUS
Oyaymelt TpodeccHoHaIbHON AEATENBHOCTH CIEHUANNCTa, MOJEIHUPOBAHUS TAKUX CHCTEM
OTHOULICHHUH, KOTOPBIE XapaKTEPHBI JIJIs1 9TOU AEATENBHOCTH KaK LIEJIOTO.



JlenoBas urpa — MOJIEIMPOBAHUE PA3TMYHBIX CUTYAIIHid, CBI3aHHBIX C BBIPAOOTKOM U MPUHATHEM
COBMECTHBIX pEIIeHUH, OOCYXKICHHEM BOIPOCOB B pPEXUME «MO3[OBOrO MITYpMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

PoneBast urpa — uMHTalNMA WM PEKOHCTPYKIUS MOJIENEH pPOJIEBOrO IOBEACHUS B
NPEJIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4. TexHOJNOrMH MPOEKTHOTO OO0Y4YeHHs] — OpraHuzanus o0pa3oBaTeNbHOTO IMpoliecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3a/Ja4d WM BBITIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbl CTYJCHTOB, HANPAaBICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IENIeH U 3a1ad,
(bOpMYyIUPOBKY O0XXHMJIAEMBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPUHIMIIOB U METOJIUK PEIICHUS
MOCTABJIICHHBIX 3aJla4, IUIAHUPOBAaHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB PAa0OTHI, HX
OCMBICJICHUE U peIKCHIO.

OcHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOImkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OMNpEJCICHHEe HAyYHOH MpoOIeMBbl,
npeaMera U oOBeKTa HMCCIEeNOBaHMA, LENed W 3aJad, METOJOB, MCTOYHHUKOB, BBIIBHIKCHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
yueOHO-TI03HABATENbHAS JEATEIIbHOCTh CTYICHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3aJlaHusl, TOTYUHSSACH JIOTUKE U HHTEPECAM YYaCTHUKOB IPOEKTA, )KaHPY KOHEYHOTO pe3ybTara
(razera, puUIbM, MPA3AHUK, U3AHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JEATENIBHOCTE C  SIPKO
BBIPAXEHHOW 3BPUCTUYECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP U cCUCTeMaTu3anus HGopMauu
0 KaKkoM-TO OOBEKTE, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa C ITOH MH(OpMaIUel, ee aHaU3 U
00o011eHue 115 pe3eHTauy 6osee HIMPOKON ayTMTOPHH).

5. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3amnus 00pa3oBaTENLHOTO MPOoIecca, KOTopast
IperoiaraeT akTUBHOE U HEJIMHEHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUN  MHTEPAaKTUBHOCTH
NPOCIIEKUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENBHBIX  TEXHOJOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

@®opMbI yUeOHBIX 3aHSTHH C HMCIIOJIB30BAaHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIMS-IUCKYCCHS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-uCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXKTpYNIOBOW JHANOr, JIUCKYCCHSI Kak
CIIOp-/IUAJIoT).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTUH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIKEH.

@®opmMbl Y4eOHBIX 3aHATHHA C MCMHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlekuus-Bu3yanu3anusi — M3JI0XKEHUE COACP)KaHUS COMPOBOXKAACTCS Ipe3eHTALUCH
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCcKUX, ayH0- U BUICOMATEPHATIOB).



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. AGpamoB, A.A. ®noTanMOHHBIE METOJBI OOOTaIIeHHS [DJIEKTPOHHBIN pecypc]| :
yueOHuK / A.A. AGpamoB. — DieKTpoH. gaH. — Mocksa : ['opnast kuura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pesxum goctyma: https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noTtanmoHHOe 00OTaIIeHNUE MOJIE3HBIX HCKOIae-MbIX[ DJIEKTPOHHBIN
pecypc] : yuebnuk / B.A. bouapos, B.A. Urnatkuna, T.W. FOmmua. — Mocksa : ['opHast KHura,
2017. — 837 ¢ — ISBN 978-5-98672-414-0. @—  Pexum  jgocryma:
https://e.lanbook.com/book/111386

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

0) JlononHuTenpHas IuTepaTypa

1. AGpamoB, A.A. ®noTanuoHHbIE METOJbl oOOOrameHus| DIEeKTPOHHbIN pecypc|
yueouuk / A.A. AbpamoB. — 4-¢, uza. — Mocksa : ['opuas kuura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — Pexwum nocrymna: https://e.lanbook.com/book/74374

2. Copoxun, M.M. ®norandoHHbIE METOABI OOOTAIICHUS. XHWMHYECKHE OCHOBBI
duto-taruu [ DaeKTpOoHHBIH pecypce]: yueoHoe nocobue / M.M. Copokun. — Mocksa : MUCHUC,
2011. — 411 C. — ISBN 978-5-87623-237-3. —  Pexum  nocryna:
https://e.lanbook.com/book/2073

3. Unxesckuit, B. b. O6oratutenbHbie npoiecchl. OCHOBBI (IOTAIMOHHBIX MPOIECCOB
[DnexTpoHHbIii pecype] : yuebHoe mocobdue / MI'TY. - Maruutoropck : MI'TVY, 2017. - 1
snekTpoH. ont. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum moctyma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. Umxesckuit B.b. Munepanuzanus ny3slpbKoB Bo3yXa IpH GuioTanuu: Yd. nocodue.

Marnutoropck: MI'TY, 2000.

5. Ilepuogmueckue wusnanus: «OOorameHue pyn», «lOpHbIH KypHam», «[ OpHBIHA
*KypHaul. I3BecTHs BHICIINX Y4eOHBIX 3aBeICHUN”, pedepaTuBHbIN KypHal “T'opHoe neno”.

B) MeToanyeckne yKazaHus:

1. Ymxesckuii B.b. JlabopaTopHblil npakTukyM. «@PI0TalMOHHBIA METOA 0OOTalleHus
st ctyneHToB  cnernuansHoctH  130405.65 mHeBHOW W 3a04yHOW (GopM  OOYYCHHS». -
Marsu-Toropck: MI'TY, 2014 - Pexum JIOCTyTIA:
https://newlms.magtu.ru/course/view.php?id=75767

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

https://e.lanbook.com/book/111390 1. AoGpamoB, A.A. ®jOTalMOHHBIE METOBI
oboraieHus [ DnekTpoHHbIN pecypce] : yueoHuk / A.A. AOpamoB. — DJieKTpoH. JaH. — MocCKBa :
I'opuast xaura, 2017. — 600 ¢. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 2. Bouapos, B.A. ®noraruonHOe oOOTraIicHue
MOJIE3HBIX MCKOMaeMbIX [DeK-TpoHHbIH pecype] @ yueOnuk / B.A. bouapos, B.A. Urnarkuna,
T.W. FOmmna. — Mocksa : ['opnas kaura, 2017. — 837 c. — ISBN 978-5-98672-414-0.



https://e.lanbook.com/book/111390%202
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https://newlms.magtu.ru/course/view.php?id=75767
https://e.lanbook.com/book/111390%201
https://e.lanbook.com/book/111386%202

https://e.lanbook.com/book/74374 1. Ao6pamoB, A.A. ®NOTalMOHHBIE METOJIbI
oboramenus [DnekTpoHHbIH pecype] : yuebnuk / A.A. AbpamoB. — 4-¢, u3a. — MoCKBa .
['opnas kaura, 2016. — 595 ¢. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/2073 2. Copokun, M.M. @noTalMOHHBIE METO/IBI

oboramieHusi. XMMUYECKUE OCHOBBI (IIo-TaluK [DJIEKTPOHHBIA pecypc] @ ydeOHOoe mocodue /
M.M. Copokun. — Mocksa : MUCHC, 2011. — 411 ¢. — ISBN 978-5-87623-237-3.

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa Cpok neicTBuUS JIUIEH3UU
MS Windows 7

Professional(uis  |[A-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GecCpOTHO
Professional

7Zip cB000THO pacnpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHDBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
HaIII/IOHaJIBHaSI I/IH(bOpMaIII/IOHHO-aHaJH/ITI/I‘-IeCKaﬂ URL
cucrema — Poccuiickuii MHIEKC HAYYHOTO ITUTHPOBAHUS )

https://elibrary.ru/project risc.asp

(PHHII)

[Touckosas cucrema Axkanemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNndpopmannonnas cucreMa - EnnHoe OKHO JocTyna K
WH(})OpPMAIMOHHBIM pecypcam
9 MaTepuabHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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

MartepuaabHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

Jlexkimonnas aynutopuss MyJbTUMENUWHBIE CpeICTBAa XpaHEHUs, IMepeiadyd U
IpeJcTaBlIeHNUs HHPOpMaUU

JlaGoparopus MeXaHHYECKHUX HccleAoBaHUl DIOTAIMOHHBIE MaIINHBL;, J1a00paTOpHBIE
MEJTbHHIIBI

[Tomemenne ans  XpaHeHUss W OPOPUIAKTHYECKOTO OOCTYKXHBaHUS  yu4eOHOTO
obopynoBanus Illkadger nms xpaHeHUs y4eOHO-METOJIUYECKOW OKYMEHTAIlMd, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.
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Ipuioxenne 1

6 YueOHO-MeTOANYeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXcst
CamocrosTenbHas paboTa CTyIEeHTOB IIOCTPOEHA TAKMM 00pa3oM, 4To B Ipolecce padboTbl
CTYACHTBI 3aKPETUISIOT 3HAHHSI, TIOJTYYEHHBIC B IPOLIECCE TEOPETHYECKOTO O0YyUCHHS, TEM CaMbIM

(bopMHpYIOT PO ECCHOHATIBHBIE YMEHUS U HABBIKU.

B npouecce n3yueHus AUCUUILIMHBI OCYIIECTBISETCS TEKYIUN U IEPUOANYECKUI KOHTPOJIb
3a pe3yJIbTaTaMU OCBOCHMsI yueOHOro Kypca. TekyIuii KOHTPOJIb OCYIIECTBIISIETCS
HETOCPEACTBEHHO B IPOIIECCE YCBOCHUS, 3aKPEIUICHNUsI, 0000IIEHHS U CHCTEMAaTHU3allui 3HAHUH,
YMEHMM, BIIaJICHUS HABBIKAMU U I103BOJISIET ONIEPATUBHO IUAarHOCTUPOBATh U KOPPEKTUPOBATH,
COBEpILECHCTBOBAThH 3HAHUS, YMEHHS U BJIaJICHHE HABBIKAMU CTYIEHTOB, 00ECTIEYNBAET
CTUMYJIMPOBAaHUE U MOTUBALUIO UX JEATEIBHOCTH HA KaXJA0M 3aHATUH. TeKyIuii KOHTPOJIb
OCYIIECTBIISIETCS B hOpMe YCTHOTO ompoca (codeceroBaHms ).

[Tepuonuueckuii KOHTPOJIb LEJIb KOTOPOTrO 0000LIEHNE U CUCTEMATU3alsl 3HAaHUMH, IPOBEpKa
3P PEKTUBHOCTH YCBOSHHSI CTYJICHTaMH ONPEICIICHHOT0, IOTHYECKU 3aBEPIICHHOTO COJICPKAHUS
y4eOHOro MaTepuala OCyIEeCTBIsAeTCs B (hOpMe 3aILUThI TaOOPATOPHBIX, KOHTPOJIBHBIX PaloT.

[To nucrumuinae «@PI0TaMOHHBINA METO 00OralleHus » IPEeyCMOTPEHA ayIUTOpHAs U
BHEAyJAUTOPHAs CaMOCTOsITeNIbHAas paboTa 00yJaromuxcs.

IIpuMepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH
Paznen 1. ®u3uko-xuMuuecKkue OCHOBBI (DIOTAIMH.

1. Knaccudukanus GpaoTaimoOHHBIX MPOIIECCOB.
2. Hcropust BOSHUKHOBEHUS U Pa3BUTHS METOJIA.
3. XapakTepucTuka TBepaA0oH (a3bl.

4. XapakTepuCcTUKa )KUIKOH (hazbl.

Paznen 2. Munepanusanust my3bIpbKoB BO3/lyXa IIpu (ioTanuu.

CMaunBaHuEe MUHEPAJIbHBIX IOBEPXHOCTEN.

JIBOMHOM 3JIEKTPUYECKUI CIION.

TepMoaMHaMUUYECKUI aHAJIU3 IIPOLIECCOB MUHEPATU3ALIUH.

Kunetndeckuii aHaau3 MpoueccoB MUHEPATU3ALUH.

OcHOBHBIE (haKTOPBI, BIUSIONINE Ha TPOLECC MUHEPAIU3ALIUH.

Kuneruka noranuu, CKopocTb 1 CEIEKTUBHOCTh (IOTAUH.

KpynHocTs QuoTupyembIX yacTui.

AHanu3 cuil, AEUCTBYIOIINX MEXAY CONMKAIOIUMUCS MY3bIPbKOM U YaCTULIEH.
Pa3z(eJ1 3. ®NOTalMOHHBIE PEATEHTHI.

NN E

1. Haznauenue u knaccudukanus GaoTalluOHHBIX PEareHTOB.

2. PearenTs! cobupaTeny, coctaB, CBOICTBA U MEXaHU3M JICHCTBUS.
3. PeareHTsI aKTHBAaTOPHI U UX IEHCTBHE TIPH (IIOTALINH.

4. PearenTs! aenpeccopsl, COCTaB U ACWCTBUE MPH (PIOTAINH.

5. PeareHTsI perynsaTopsl Cpebl M UX IeHCTBHE TIPU (PIIOTAITUH.

6. PearenTs! neHooOpa3oBaTeny, COCTaB U e CTBHE.

Paznen 4. dnotannoHHbIE MAIIMHBI K BCIIOMOTaTeNIbHOE 000PYAOBAHHUE.
1. Mexanuueckue GpIOTOMAIINHBI.

2. [THeBMOMeXaHNYECKHUEDITOTOMAIIINHBI.

3. [THeBMaTnueckue GIOTO MAITUHBI.

4, Bcnomorarensaoe (ioTarimoHHOE 000pyI0BaHHE.

Paznen 5. [lpaktuka iaoranuu.

[MpakTrka oTanuy anoispHBIX HECYTb(QHIHBIX MUHEPAIIOB.
[TpakTuka GIOTAIMH METHBIX U MEIHO-IIMHKOBBIX PY/I.

[TpakTuka ¢oTanuy CBUHIIOBO-ITMHKOBBIX U CBHHIIOBO-MEIHBIX PY/I.
[TpakTuka (haoTanuu NOJTMMETAIUTMYECKUX PY/I.

[IpakTuka dhaoranuu HeCyTb(OUIHBIX MHHEPAJIOB.

asrONE



[TpuMepHBIii IepedeHb BONPOCOB JUIsl TEKYILEH aTTecTaluu:

1. Yro xapakTepusyeT BeJIHMUMHA KPAeBOTO yIiia CMauyuBaHU?

2. Kaxk BnIuAIOT peareHThl COOMpaTeNu U JeNpeccopbl HA CMaYMBaHUE MUHEPAIbHBIX
MOBEPXHOCTEN?

3. Yto Takoe ruapaTHBINA CI0MU?

4. Kaxoii KpaeBo#l yroi cMauyuBaHUs SIBJISETCS] PABHOBECHBIM?

5. UYro Takoe rucTepe3suc cMaunBaHus?

6. 3HaueHue SBICHUI MOBBILICHHUS U CHIDKECHHSI CMAUMBAEMOCTH ITOBEPXHOCTEN ISt
nporiecca (GuoTanum.

7. UYemy paBHa BeTHMYMHA KPAEBOTO yIila CMAauMBaHU B CIIy4ae MOJTHOTO CMAaYMBaHUS U
IIOJTHOT'O HECMaunBaHUs?

8. Jlns dpnoranum KakMX MUHEPAIOB MOT'YT MCIIOJIb30BAaThCsS OYTHIIOBBIA KCAaHTOTE€HAT U
osieaT HaTpus?

9. Kakoii peareHt siBisieTcst 00Jiee CeJICeKTHBHBIM: OJIeaT HATPUs WK OYyTHUIIOBBIHA
KCaHTOI€HaT?

10. Kak m3meHseTcs BBIXO KOHIICHTPATa MPH YBEIMYCHUN KOHIIEHTPAIMH KCAHTOT€HATa U
nouemy?

11. Yro Takoe OecrieHHas ¢uioTarus?

12. KaxkoBa o6sacTe nmpuMeHeHus OecrieHHOH (dioTanuu?

13. B uem 3axirouyaercsi pUYMHA TOBBIMICHHS TPOYHOCTH BO3AYIIHBIX ITY3BIPHKOB B
IPUCYTCTBUH ITIEHOOOpa3oBaTesiei?

14. Kakue nmeHOOOpa3oBaTeny SBIAIOTCS HanOoJiee CUITbHBIMU?

15. Kakumu cBoiicTBaMU JAODKHBI 00J1a71aTh (DJIOTAIIMOHHBIC TIEHBI?

16. ITouemy nmpu NOBBHIIIEHUH KOHIIEHTPAIMY TIEHOOOpa30oBaTesl IeH00O0pa30BaHNe
ycunuBaercs’?

17. Tlouemy my3bIpbKH BO3/yXa BBIIEISIOTCS Ha MOBEPXHOCTH MUHEPAIbHBIX YaCTHUII, a HE B
o0BbeMe KUIKOH (a3br?

18. Kak m3meHseTcs BBIXOJ KOHIICHTpATa MPU H3MEHEHUH KOHIICHTPAIUU coouparenen?

19. Kak Biusier creneHb rupodoOHOCTH MOBEPXHOCTH HA BEPOSITHOCTh BO3SHUKHOBEHUS
y3bIPHKOB Taza?

20. Yro Takoe BakyyMHas ¢ioTanus’?

21. Yro Takoe CKOpOCTh (uroTaruu?

22. Kaxue (paxkTopbl BIUSIOT Ha CKOPOCTh (PIIOTALIUH U KaK?

23. KakoBbI IPUYUHBI CHIKCHUS CKOPOCTH (uIoTaruu (pIoTHpyeMoro MuHepaia?

24. KaxoBbl NPUYMHBI YBETUUYEHUS CKOPOCTH (DIIOTAIIMH JeTIpECCUPYEMOT0 MUHEpasia?

25. Kax u3MeHsieTcsi CeJIeKTHBHOCTD pa3ielICHUsI MUHEPAJIOB ITPH YBEIIMYCHUH CKOPOCTH
dnorarun?

26. Ha3znaueHne M MEXaHMU3M JCHCTBUS MIPUMEHIEMBIX pearcHTOB.

27. KakoBO 3HaUY€HUE UCIIOIb3YEMbIX PEAareHTOB U MEXAHU3M X JECUCTBH?

28. KaxoBbI XapaKTepHbIE OCOOCHHOCTH PY]I, IIepepadaThIBAEMBIX 110 TIPSMON CENIEKTUBHON
cxeme?

29. Kaxwue pyasl Ha3bIBAIOTCS CILIONTHBIME CYJTb(OUIHBIMH?

30. IlpuumHsl, 3aTpyaHsoIIe (HIOTALMIO MEAHO-IIMHKOBBIX pya?

31. KakoBbI Apyrre BO3MOXKHBIC peareHTHBIE PEXKUMBI (DIIOTAIIH METHO-IIMHKOBBIX Py/?

32. Kaxkue py/sl Ha3bIBalOTCS BKPAIICHHBIMH CYJIb(GUIHBIMU?

33. KakoBo Ha3zHaueHHWE W MEXaHH3M JICHCTBHS IPUMEHIEMBIX PeareHTOB?

34. Kakue ¢paxTopsl BIUSAIOT Ha (DIOTAIIMOHHBIE CBOIMCTBA yriiei?

35. KakoBsl ocoOeHHOCTH TIporiecca (pioTaruu yriaei?

36. Iloyemy yacTHIIBI YISt UMEIOT BBICOKYIO (DIOTALIMOHHYIO CIIOCOOHOCTH?

37. KakoBO Ha3Ha4Ye€HHE M MEXAHU3M JICHCTBUS UCIIOIB3YEMbIX PEareHTOB?

38. Kak He0OX0MMO H3MEHUTH PEAareHTHBIN PEKUM IS TOBBIIICHHUS KauecTBa KOHIIEHTpaTa?

39. Kak perynupoBaTh paOoTy (proTOMAIIMHBI 11 IOBBIIIICHUST KaueCcTBa KOHIICHTpaTa?



40. Kaxk Bausier BpeMs GIIOTallMu B OTACIBHBIX ONEpaLUAX Ha MOKa3aTeNlu (IIOTaluu.

41. Korna Obu1a mpeaiockeHa MeHHas cenaparms?

42. Yto Takoe neHHas cermaparus?

43. KakoBbI INIaBHbIE OCOOCHHOCTH TTIEHHOH cenapariu?

44, Kaxk perynupyercst paboTa MallMHbI JJ1sl ICHHOM cemapanun’?

45. KaxoBbl mpenMyIlIecTBa U HEJAOCTATKU MAIlIMH JJIsi IEHHOW cenapalyy Mo CPaBHEHHIO C
JIpyruMH TUNamMu (proromarmn?

46. KakoBbI INTaBHbIE OCOOCHHOCTH MAITUH TSI KOJIOHHOM ¢uioTanun?

47. KakoBa 061acTh NpUMEHEHHUS KOJIOHHBIX (JIOTOMAIINH?

48. KaxoBbl MyTH COBEPIICHCTBOBAHUS MAIIHH ISl KOJIOHHOH (uioTanuu?

49. Kak perynupyercsi paboTa KOJIOHHBIX (IIOTOMAIINH?

IIpuMepHBIii IIepedeHb TEM U 3aJaHUM IS IOATOTOBKH K IK3aMEHY:

1. TlousTtue o ¢uoranuu, ee 0COOEHHOCTH U POJIb B ITpOLeccax 000TalleHus MOIe3HbIX
HCKOIIaeMBbIX.

2. Kpeson, kcunenon, nupuaut, OIICM u OIICB. Cocras, cBoiicTBa 1 0071aCTh

IPUMEHEHHUS.

[Tpaktuka ¢dnotauuu GuroopyuTa 1 pacTBOPUMBIX COJIEH.

MaxkcumanbHbIH pazMep (HIOTHPYEMBIX YACTHII.

JutnodocdaTsl, TUKCAHTOT€HHU bl U MepKanTaHbl. CBOWCTBA U TEXHOJIOTUS IPUMEHEHUSL.

®noromamnHbl @M U ¢ KUIIAILIEM CIIOEM. Y CTPOMCTBO, PETYJIMPOBKA, IPEUMYILIECTBA U

HEJI0CTaTKU.

Knaccugukarus GroTallmOHHBIX POILIECCOB.

PearenTsl — aenpeccopsl, MEXaHU3M UX JIeHCTBUA IpU (IIOTALUY.

9. Bimsame nutaMoB Ha nporecc guotaruu. CriocoObl CHIKEHUS BIUSHUS TAMOB Ha
nokasareiu (IoTanuu.

10. XapakTepucTrka XUAKoH Ga3sl (IOTAINOHHON MTyJIBIIHI.

11. PeareHTbl 3aMEHUTENIN OJIEMHOBOW KUCIIOTHI.

12. ITHeBMOMexaHNUECKUE (PIIOTOMAIIIHEI. Y CTPOWCTBO, 00JIaCTh MPUMEHEHUS,
IIPEUMYILECTBA U HEOCTATKHU.

13. TloBepxHocTHas sHeprust. Koresus u aare3us B mporeccax CMauyuBaHHUs.

14. Ilnanun v nuanmias. CBoiicTBa, MEXaHU3M JIeHCTBUS U 00J1aCTh TPUMEHEHHUS.

15. [Ipoueccel arperanuu yacTHIl BO (I0TallMOHHOMN MyJnble. BiusHue arperauuu 4acTui Ha
doTanuto.

16. I'azoBas ¢aza (morarmoHHON Mynbbl. KHHETHKA BBIICTICHUS Ta30BbIX TY3bIPHKOB U3
KUAKOH (hasbl.

17. Ctpoenue u aeiicTBUe BCIIEHUBATENEH.

18. ®noromammubl «MexaHoOp». Y CTPOHCTBO, peryIupoBKa, IPEUMYIIECTBA U HEAOCTATKH.
O6nacTh NpUMEHEHUSI.

19. XapakTep HEeHACBIIIIEHHBIX CBs3el Ha MOBEPXHOCTU MUHEPAJIOB. I'napodobHoCcTh 1
TUAPOPHIBHOCTD TOBEPXHOCTEMH.

20. OnenHoBas Kuc0Ta U oneat HaTpusi. CBOHCTBA, TEXHOJOTHS U 00JIaCTh IPUMEHEHHUSL.

21. Ipaktuka (hiaoTaruu MeITHO-MOIUOIEHOBBIX PY/I.

22. CmaunBaHue noBepxHocTeil. KpaeBoit yros cMmaunBaHus, THIpaTHBIE CIOU.

23. CocHoBoe macino, UM — 68, T — 66 u T — 80. CocraB, cBOiCTBa 1 00JaCTh IPUMEHEHUS.

24. Tlpaktuka (hiaoTanuu MEIHBIX CYIb(OUIHBIX PYI.

25. TepMoTUHAMHWYECKHI aHATN3 BEPOSTHOCTH BOHUKHOBEHUST HA MUHEPAIbHOU
MOBEPXHOCTH Iy3bIPHKOB I'a30B, BBIACISIOLIMXCS U3 pPacTBOpa.

26. CepHucTblii HaTpuidi. MexaHU3M JIEHCTBHS B 00J1aCTh PUMECHCHHS.

27. IlpakTuka (haoTayy CBUHIIOBO-MEIHBIX CYIb()UIHBIX PY.

28. JIsyxa3zubie nersl. O0pa3zoBaHue, yCTOWYUBOCTD U pa3pylIeHUE TICH.

29. Cynb(ut HaTpusl, IUHKOBBIM KyIOpoc 1 Ouxpomart Kajust. MexaHu3Mm JIeiicTBUS 1 00J1aCTh
IPUMEHEHHUS.
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30. dnoTanus Kene3HbIX PY/I.

31. JIBOIHOM 3JEKTPUUCCKUN CIIOM.

32. Oprannueckue aenpeccopbl. COCTaB, MEXaHU3M JCHCTBHS U 00JIACTh IPUMCHECHHSI.

33. Be16op, pacuer U KOMIIOHOBKA ()JIIOTOMAIIIHH.

34. Knaccudukanus u Ha3HaueHue (QIOTAIMOHHBIX PEareHTOB.

35. Kcanrorenatsl. CBOMCTBA, MEXaHU3M JICHCTBHS K 00JIACTh PUMCHCHHS.

36. doTanusa TOHKUX YaCTHII.

37. BeposiTHOCTH (hi10TaIIUH.

38. Pearentsi-perymstopsl cpensl. CocTaB, MEXaHU3M JEHCTBUS U 00JIACTh IPUMEHEHHS.

39. Ilpaktuka ¢uoTanuu MeIHO-CBUHIIOBO-IIMHKOBO-TIUPUTHBIX PY/I.

40. IIpoYHOCTB 3aKpeIuIeHus MMy3bIpbKa Ha MUHEPATbHONW TOBEPXHOCTH. YTOIN (DOPMBI.

41. Anonspuslie coouparenu. CocTaB, CBOMCTBA, MEXaHU3M JIEHCTBUS U 00JIaCTh IPUMEHEHHSL.

42. Tlpaktrka ¢IIoTali CBHHIIOBO-IIMHKOBBIX CYIb()HIHBIX PY/I.

43. Tpexda3znbie neHbl. Bropuunoe odoraiieHue B ICHHOM CJIOE.

44. OcHoBHBIE (HOPMBI 3aKpEIUICHUS (PIIOTAITUOHHBIX PEareHTOB.

45. Tlpaktuka QuoTaluu anoaspHbIX HECYIb(UIHBIX MUHEPATIOB.

46. AHanu3 cuit, IEUCTBYIOUINX MEXIY CONMMKAIOIIUMUCS ITy3bIPHKOM U YaCTHIICH.

47. XKunkoe crexino. CoctaB, MEXaHU3M JACUCTBUS U 001aCTh IPUMEHEHHUS.

48. IlpakTrka (proTanyy CBUHIIOBBIX H IUHKOBBIX OKHCIICHHBIX U CMEIIAHHBIX PY/I.

49. KuneTnka 3akperieHHus YaCTUIIbI Ha My3bIphKe BO3/1yXa.

50. Karuonnsie coonparenu. CBOHCTBa, MEXaHU3M JIEHCTBHS U 00JIACTh TPUMEHEHHUS.

51. BcnomorarenbsHoe (hioTaliioHHOE 000pyI0BaHUE.

52. CKOpOCTh U CENEKTUBHOCTH Mpoliecca (HIoTaluH.

53. Ctpoenue u kiaccupuKalus peareHToB-coOupaTeen.

54. TlpakTrka (proTaniviy MEAHBIX OKUCIEHHBIX U CMEIIEHHBIX PYA.

55. ['ucrepesnc cMaunBaHMs U €0 Pojib MPH (HIOTALMH.

56. ®noTanus KpyIMHBIX YaCTHII.

57. [IneBmaTnyeckue GIOTallMOHHbIE MAIIUHBL. Y CTPOWCTBO, PeryJIMpOBKa, IPEUMYILECTBA U
HEJIOCTaTKH.

[enpro mabopaTOpHBIX padOT MO JAHHOM TUCHHUILIIUHE SBIISIETCS MPAKTHIECKOE
03HAKOMJICHHE CTYJCHTOB C PAa3IMYHBIMU (DJIOTAMOHHBIMU peareHTaMu U cxeMaMu (IioTaruu
MOJIC3HBIX UCKOIMAEMBIX, a TAKKE ITOJTYUCHUC HABBIKOB 110 BBIITOJTHCHHUIO PA3JIMYHBIX OIIBITOB. B
YaCTHOCTH, CTYJIEHT JIOJDKEH YMETh MPAaBUILHO 0OOCHOBATh PEareHTHBIN PEKUM U
MPEJICTABICHHYIO CXeMy (IOTAIUH JIUIS 33JaHHOTO THITA PY/bI, PACCYUTATh OCHOBHBIE
MOKa3aTen 000ralleHus ¥ MPEACTaBUTh WHINBUAYaTbHBINA 0TYeT. Bee monydeHHbIe
SKCIICPUMCHTAJIBHBIC JaHHBIC HCO6X0}II/IMO IMpoaHAIN3UPOBATh, IPOBCPUTH BBINIOJIHCHA JIU
OCHOBHas 11eJ1b paboThl, CHOPMYIUPOBATH BEIBOIBI. ECiN MONTydeHbl HU3KHE TEXHOIOTUYECKUE
ImoxKasaTeian O6OFaI]_[eHI/I$I, YKa3aTb BO3SMOKHBIC IPUYXHBI U ITYTHU IMOBBIILICHUA IOKa3aTeyeu.

[Tpu BBIIOTHEHUU PabOT CTPOTO COOIIIOIATh IPABHIIIa TEXHUKH 0€30MaCHOCTH M UHCTPYKIIMH
o paboTe ¢ anmapaTypomu.

[Tepedenn mabopaTopHBIX PabOT:
W3ydeHne BIUSHUSA pa3InYHbIX PEAr€HTOB HA CMaYMBAaEMOCTh IOBEPXHOCTH MUHEPAJIOB.
N3yuenune cBONCTB (hIOTAITMOHHOTO JIEWCTBHS OCHOBHBIX peareHToB—coouparenein. Usyuenue
CBOWCTB peareHToB - IeHO0Opa3oBaTeseH.
N3yuenne cobuparenbHOl CIOCOOHOCTH peareHTOB — coOupareneil METoI0M BaKyyMHOMN
¢noTanuu.
N3ydeHnue kuHeTUKH (proTanuu.
Ob6orarieHne MeTHO-IIMHKOBOM PYABI 110 CXeMe MPSIMOM CEIEKTHBHOM (PIIOTAINH.
dnoTanus yris.
N3yuenne paboThl HEMPEPHIBHON (PIIOTALIMOHHOMN YCTaHOBKH.
®dnoTanus Ha MalIMHE ISl IEHHOM cenapanuu.



draoTanusg Ha KOJIOHHOM MallInHE.

I{enp BBIIOJHEHHS KypCOBOTO IIPOEKTA MO AucHUIIINHE «DI0TAlMOHHBIA METO/
o0oraieHus» COCTOUT B TOM, YTOObI 3aKPENUTh U YIIIyOUTh NPAKTUUECKUE HABBIKUIIO
000TaIeHHIO TMOJIE3HBIX HCKOMAeMbIX (DIOTAIIMOHHBIM METOJIOM, ITOJIyYE€HHBIC HA JIEKIUAX U IPU
BBINOJIHEHUH J1a00paTOPHBIX paboT. B yacTHOCTH, CTYNEHT AOJKEH YMETh IPaBUIbHO
000CHOBATh TEXHOJOTHYECKYIO CXeMY (PIIOTAIINH U PeareHTHBIN PeXUM, BEIOPATh M PACCUMTATh
OCHOBHOE U BCIIOMOTIaTelbHOE 000pPYJ0BaHUE U PAllMOHATIBHO Pa3MECTUTh €0 BO (PIIOTAlIMIOHHOM
Lexe.

B nporecce BbINOIHEHUS 3TOTO MPOEKTA CTYIEHT JOJDKEH MCIIOJIb30BaTh 3HAHNU,
MOJIy4YECHHBIE PaHee MPH U3YYEHUU CMEKHBIX AUCLUUILINH, a TAK)KE OIBIT pPadOThI U HAOIIOACHUS
IPY IPOXOKIEHNUHU MPOU3BOJCTBEHHON MPAKTUKHU IO MOJIYYEHHUIO IEPBUYHBIX
npodeCCHOHATIBHBIX YMEHUH U HABBIKOB, a TAK)XE JIUTEPATYPy MO BOMPOCAM MPOESKTUPOBAHUS
oboraTuTeNbHBIX (HaOpHK.

3amaHneM Ha KypCOBOW MPOEKT MpeycMaTpuBaeTcs pa3padboTaTb NPOeKT (PIoTaHOHHOTO
OTJeNIeHHs Ul NepepabOTKU Py YEPHBIX, IIBETHBIX METAUIOB U HEMETAJJIMUECKOTO ChIpbs. B
COOTBETCTBUHU C 3a/laHNEM HEO0OXOMMO 000CHOBATH TEXHOJIOIHIO (IIOTAIMH, PACCUUTATD
Ka4eCTBEHHO-KOJMYECTBEHHYIO M BOJHO-IIUIAMOBYIO CXEMBI, BBIOPaTh U PaCCUUTATh OCHOBHOE U
BCIIOMOTaTeIbHOE 000PY/I0BaHHUE.

[TpumepHOe 3ajaHNe HA KypCOBOW IPOEKT:

Pa3paboTars npoekT (hraoTanroHHOro 1exa st odorameHus pyasl. BeioOpaTs 1 000CHOBATH
cxeMy oOoraieHus pyasl. CaenaTb pacyeT KaueCTBEHHO-KOJIMYECTBEHHONW U BOJHO-IIIIIAMOBOM
CX€M, a TaK)Ke OCHOBHOT'O M BCIIOMOTaTEIILHOTO 000pytoBaHus ((PIIoOTOMAIINH, MTUTATEIeH
pEareHTOB U KOHTAKTHBIX YaHOB). BeIOpaTh 1 000CHOBATH peareHTHBIN pexXuM A1 (IIOTaLuU
pyzbl. Crenarb NPOEKT KOMIIOHOBOYHOIO pelieHus (UIOTAI[MOHHBIX MAIINH, IUIaH U pa3pes
¢ioTannoHHOroO 1exa. McxoqHble TaHHBIE: MaccOBas J0JIs LIEHHOTO0 KOMIIOHEHTa B pyJe, %, B
KOHILETpate, %, B XBOCTAX, %; KPYIHOCTh U3MEIbYEHHOMN PYy/Ibl U IPOU3BOIUTEIBHOCTh HA
IIPOEKTUPYEMOM IPEANIPUATUY 3a7a€T IIPENOJaBaTeb.

KypcoBoil mpoeKT BBIMOJIHAETCS CTYJAEHTaMHU 101 PYKOBOACTBOM IIpErogaBaress,
Ha3HauYEHHOro Kadeapoi, nepel KOTOPbIM KaXKAbIi CTYyI€HT OTUYUTHIBAETCS O BHIMOJIHEHUH
IIPOEKTa B COOTBETCTBUU C YTBEPKIACHHBIM I'pa)uKOM M pacIMCaHUEM KOHCYJbTaIUil.

KypcoBoii mpoeKT A0KEH COCTOATh U3 PaCYETHO-TIOSICHUTENBbHOM 3amucku oobem 35 — 40
CTpaHULl PYKOIIMCHOI'O TEKCTa U rparuecKoi 4acTH, Ha KOTOPOI BhIYEPUYMBAETCS IJIaH U pazpes
(IIOTaLlMOHHOTO OT/IEJIEHUS, YEPTEK BBINONHAETCS Ha ucTe hopmara A-1.BeinoiHeHHbIH
MPOEKT 3alUIIAETCS CTYIEHTOM Iepe]l KOMUCCHEN rpenoaBaTesieil u3 2-3 4eIoBekK, B COCTaB
KOTOpOM BXOJIUT PYKOBOJAUTENb NMPOEKTa. JlaTa 3aluThl HA3HAYAETCSI MHIUBUYaJIbHO JUIS
Ka)KI0ro CTyJIeHTa MPH BblJIa4e 3a/1aHusl.

[Tpu BBINOIHEHUH KYPCOBOT'O MPOEKTA MEpe CTYJCHTOM CTOAT ciedyrouue 3a0aju.

1. OTpa3uth pa3BuTHE JAHHON OTPACIIH IPOMBIIIIIEHHOCTH Ha COBPEMEHHOM JTaIe, 3HaUYeHUE
U TIEPCIIEKTHUBbI pa3BUTHsI 00OTaIIeHusI.

2. B xpaTkoii XxapakTepUCTHKE 00O0TaNICHUS PYIbl IPHBECTH TPAHYIOMETPHUYECKHII COCTaB
PYZbL, IOCTYNAIOIIEH B OTAEICHUE U3MEIBYEHMS, U XapaKTEPUCTUKY BEIIECTBEHHOIO U
XUMHYECKOro cocTaBa pyabl. Heo0xo1nMo Takske npeacTaBUTh TabIUIb! (MU KPUBbBIE) CUTOBOTO
COCTaBa, a TAK)KE JaHHBIE MUHEPAJIOTMYECKOI0 COCTaBa U XMMHUYECKOTO aHAJIN3a; OCHOBHbIE
¢duznyeckue cBOMCTBA PyIbl U MUHEPAJIOB.

3. BriOpaTh 1 000CHOBAaTh CXEMbI U3MEIbUEHHS, KJIaCCU(PUKAIIUN U O0OTaIICHHS.
PazpaboTaTh (BHIOpaTh) MPAKTUUECKUE CXEMBI, MPUMEHSIEMbIE ISl 00OTaIleH!s 3a/IaHHOTO THTIA
pPYZAbI Ha aHAJIOTHYHBIX 00beKTax. JlaTh KpaTKoe OMMCaHUE U PUBECTH PUCYHOK MPUHATON
CXEMBI, YKa3aTh TEXHOJOTHUECKHE MoKa3arenau odoramenus. Heo6xoaumo o60cHOBATh
11e51eco00pa3HOCTh MPUMEHEHHS BHIOPAHHOM cXeMbl 000TaIlleHUs ITyTeM €€ CPaBHEHUS C
HECKOJIbKUMU JPYTUMH TEXHOJIOTHYECKMMHU CXEMaMHU € YKa3aHUEM UX HEJJOCTaTKOB U
IIPEUMYILECTB. YUUTHIBAs CII0)KHOCTh CPABHEHUS BCEX BAPUAHTOB, MO’KHO OIPAaHUYUTHCS
CpaBHEHHMEM JBYX-TPEX BapUaHTOB cxeM. OLIEHUTh BEJINYMHY BKPAIUIEHHOCTH MOJIE3HBIX



MHUHEpAJIOB U XapaKTep X MPOPACTaHUs U UX BIMSHHUE HA BHIOOP CXeMbI 00OTaIlIeHus, B
YaCTHOCTH, Ha BbIOOD yKclia cTaauil odoramienus. PaccMoTpeTs ciocoOHOCTh MUHEPAJIOB K
Nepenu3MeNIbYCHHIO U OIIIAMOBAHHIO, YTOOBI 00OCHOBATH YMCIIO CTAAUN OOOTAICHHS U THIT
BBIOMpaeMoro o0opyaoBaHus. BeiOpaTh kKaueCTBEHHYIO cXeMy 00OTaIieHus.

Ha ocHoBanum BEIOpaHHOI cXeMbl 00OTalICHUs U IPUHSATOM K pacyeTy 000CHOBATh
1eJ1ecO000pa3HOCTh MPUMEHEHUs (DI0TalMOHHBIX peareHToB. [IpencTaBuTh MexaHu3m
neiicTBus (IIOTALMOHHBIX peareHTOB.

4. IIpousBecT pacyeT KaueCTBEHHO-KOJIMUYECTBEHHOMN CXEMBI.

5. BeINOJIHUTE pacyeT BOAHO-IIIAMOBOM CXEMBI.

6.Bb1OpaTh 1 paccuuTaTh OCHOBHOE 000PYIOBAaHHUE.

7. Kpartko onucatbs METObI OITPOOOBAHUS X KOHTPOJIS TEXHOJIIOTHYECKOTO MPOoIecca C
UCIIOJIb30BaHUEM CPEICTB aBToMaTu3aluuu. Cienyer Takke KpaTKo OIMUCaTh armnaparhbl
(YCTaHOBKH), IPUHSATHIE ISl BCIIOMOTATEIILHOTO KOHTPOJISL M PETYIUPOBAHHUS OCHOBHBIX
napaMeTpoB TEXHOJIOTHYECKOTo IMpolecca 00oraiieHus.

8. M3noxuTh OCHOBHBIE MEPOIIPHUATHS 110 TEXHUKE O€30MaCHOCTH, HAIIPABJICHHBIC HA
CHI)KEHHE YPOBHS TpPaBMaTHU3Ma, YIYUIICHHs] CAHUTAPHO-TUTUEHUYECKUX YCIOBH Tpyaa
paboOTHUKOB U 1p. (OrpakaeHus, oOecriedeHne 6€30MacCHOCTH IyCKa arperaToB U MallvH,
3alUTa OT MOPAKEHUS IIEKTPUIECKIM TOKOM, YCTPONHCTBO BEHTUJISINH, OCBEIICHUS, 3aIIUTa
OT IIyMa U BUOpamuu, MEpOIIpHUATHS TI0 60pb0e ¢ 3aIbIJICHHOCTHIO U T.11.).

Cooepoicanue u oghopmierue nOSCHUMENbHOU 3aNUCKU K 3A0AHUI0 HA KYPCOBOE
npoekmuposarie no hromayuu

Bo BBeneHNY OTpakaeTcs pa3BUTHE JaHHOW OTPACIU MPOMBIIUICHHOCTH Ha COBPEMEHHOM
JTare, 3HaueHHe 1 NEePCIICKTUBBI Pa3BUTH oOoraiieHus. B kpaTkoil XxapakTepucTuke
oOorameHus py bl MPUBOASTCS TPAHYIOMETPUICCKUI COCTaB PYIbI, IIOCTYIAOIICH B OT/ICIICHAC
W3METBYCHHUS, U XapaKTEPUCTHUKA BEIIECTBEHHOT'O U XUMUYECKOTO cOCTaBa pyabl. B paznene
JIOJKHBI OBITH TaOJIUIIBI (MJIM KPUBBIE) CHTOBOTO COCTaBa, a TAK)KE JIAHHBIE MUHEPATIOTHYECKOTO
COCTaBa M XUMUYECKOT'0 aHAllN3a; OCHOBHBIE (PM3MUYECKUE CBOWMCTBA PYAbl 1 MUHEPAoB. BbOop 1
000CHOBaHHE CXEMBI H3MENIbUeHUS, KiTaccudukarmu u odoramienus. B atom pasnerne
HE00X0IUMO pa3padoTaTh (BIOPATh) MPAKTHUECKUE CXEMBI, TPUMEHsIeMbIe 7l O0OTaIlleHUs Py
Ha aHAJIOTUIHBIX 00beKTax. J[aTh KpaTKoe OMMCAHUE U TIPUBECTH PUCYHOK TPUHSATON CXEMBI;
yKa3aTh TEXHOJIOTHUYECKHE TToka3aTenu oborameHus. Heo6xoanmo 0o60cHOBATh
11eJIECO00Pa3HOCTh MPUMEHEHUST BHIOPAaHHOW CXeMbl oOorarieHus. J{Jis 3Toro BeiOpaHHas cxeMa
CPaBHHMBAETCS C HECKOJILKUMHU JIPYTUMH TEXHOJIOTUYECKHUMH CXEMaMH, YKa3bIBAIOTCS UX
HEJOCTaTKH U MPEUMYIIECTBA. Y YUTHIBAS CII0KHOCTH CPABHEHHSI BCEX BAPHAHTOB IIPHU KYPCOBOM
MPOEKTUPOBAHUU, MOKHO OTPAaHUYHUTHCS CPABHEHHEM JIBYX-TPEX BAPUAHTOB CXEM.

BennurHa BKpAIICHHOCTH MOJIE3HBIX MHHEPAIOB U XapaKTep WX IMPOPACTAHUS BIHUSIOT Ha
BBIOOp CXeMBbI 00OTaIeHMs], B YaCTHOCTH, Ha BEIOOD uucna ctaauii oborameHus. CnocoOHOCTh
MHUHEPAJIOB K TIEPEU3MEITLUCHHIO U ONINIAMOBAHHIO TAaK)KE BIIMSET HA YMCIIO CTAIUI 000TaleHUS U
Ha THI BeIOMpaemMoro obopyaoBanus. CreayeT y4uThIBaTh, UTO MEpEU3MeIbueHNE U
OIIIJTAMOBAHWE BPEJIHO BO BCEX CIydasX M OATOMY HEOOXOJUMO MPpUMEHEHHE OOJIBIIIOr0 YUCIIa
craauii oboramenus. [Tocie aHanM3a Bcex MaTepuaioB BEIOMPAETCS KAYECTBEHHAs CXeMa
oborameHus. ViMest KaueCTBEHHYIO XapaKTEPUCTHKY ChIPbS, PACCYUTHIBAIOT
KaueCTBEHHO-KOJIMUECTBEHHYIO cxemy oboraieHus. [Ipu opopmiennu KypcoBoro npoekTa HeT
HEO0OXOIUMOCTH TTPUBOIUTH PacdeT BCEX Y3JI0B CXEMBI; JOCTATOYHO IMPUBECTH PacUeT OTHOTO
y3ia.

DopmMa 3aNUCH Ka4eCTBEHHO-KOJUYEeCTBEHHOI cXeMbl 000raleHmst

Ne Haunmeno Q, /4 Y, % B, % g, %
onepauudii ¥ | BaHUE
IPOAYKTOB omepauuii "
MPOAYKTOB
1 2 3 4 5 6




Hcxoas U3 JaHHBIX KaUECTBEHHO-KOJIMYECTBEHHOIO PacueTa TEXHOJIOTHYECKON CXEMBI
o0oralmieHusi, COCTaBJIAETCS UTOTOBBIN OallaHC MPOAYKTOB OOOTAIICHHUS.

Pacuer BogHO-11UIaMOBOM cXeMbl. L{eap mpoekTupoBaHus U pacyera BOAHO-IIIAMOBOU CXEMBI
- obecrieyenre onTuManbHOro otHoueHus JK:T B onepanusax cxeMbl; OnpeaeieHne KOJIuuecTBa
BOJIBI, 100aBIsIEeMOH (MIJIH BBIBOJMMON ) B TOM UM MHOM OTIEpAIINK; ONIPEIeTICHIE O0IIEero pacxoaa
BOJIBI M COCTaBJIeHHE OanaHCcoB 110 Bojie ( 0buielt u ceexeit ). [Ipu pacuere cienyer yuuThIBaTh,
YTO CYMMapHO€ KOJIMYECTBO BObI, IIOCTYIAIOIIEN B IPOLIECC, BCETAA JOJIKHO OBITh paBHBIM
CYMMapHOMY KOJIMYECTBY BOJIbI, YXOJSIIEMY U3 Ipolecca ¢ KOHEUHbIMH npoaykTamu. OOrias
noTpeOHOCTH BOIbI [UIs 1iexa (hadpuku) Ha 10-15 % npeBbiiaeT noTpedIeHUE BOIBI TS
TEXHOJIOTMYECKHX IieJiel (Ha CMBIB MOJIOB, IPOMBIBKY ammaparoB u T.1.). [loiaHoro pacuera
BOJIHO-IIJTAMOBOM CXEMBbI B MTOSICHUTEIIBHOM 3aITMCKE MMPOBOAUTE He TpeOyeTcs. Heooxoanmo
MOKa3aTh MOCIIEI0BATEIBHOCTh pacyeTa, yKa3aTh pacyeTHbIE (JOPMYJIIbI U OKOHYATEIbHbBIE
pe3yibTaThl pacyera. JJlaHHbIE pacueTa CBOAATCS B OTACIbHYIO TaOJIHUILy.

dopma 3anucH BOTHO-IIIIAMOBO# CXeMblI

Ne Hanmenopan
Omepalvii M | ue orepanui u Q, 1/4 R W, M /a V, M /g
IPOJIYKTOB MIPOJTYKTOB
1 2 3 4 5 6

JI1st onTUMH3AIUH IPOLIECCOB U3MENbUEHUs, KiIaccuPuKaum, ooorameHus 1 T.11.
HE00XO0IUMO MTPOBOUTH KAKIYIO OMEPAIUI0 00pa0doTKH MpH monydeHun 3HadeHus JK: T ®. Otu
3HaYeHUs OepyTcst UCXOMS U3 MPAKTUYECKUX MITH UCCIIeI0BATEIbCKUX JaHHbBIX. PaskukeHune
MPOJYKTOB OCYIECTBIISIETCS TOOABICHUEM BOBI, YTO JIETKO OCYIIECTBHMO. Y MEHBIIICHHE
otHowmeHus XK: T TpeOyet onepanuii 06e3BOKMBaHUS, KOTOPbIE 3HAUUTENBHO cloxkHee. [loaTomy
orepanuu 00e3B0KUBaHMS CIEAYET BBOJUThH B CXEMY B KPalHUX CIllydasix, KOTa OHU
HE0OXO0/IMMBI JJIs TIOBBILIEHHUS TEXHOJOTMUECKUX Moka3zareneid. Hopmsl pacxona
JIOTIOTHUTEILHON BOJIBI, SIBJISIFOTCSI TOXKE MCXOJHBIMU MOKA3aTENIIMH, HEOOXOJUMBIMU ITPU
pacueTe BOJIOIIIaMOBOM CXeMBbI. BIIaXXHOCTH OTIENBbHBIX POLYKTOB, UMEIOIUX OTHOCUTEIIBHO
MOCTOSTHHYIO MJTU KOJIEOITIOIIYIOCS B Y3KUX NpeiesiaX 3HAauU€HUHN BEIMYUHY, TAKKe COCTABIISET
IPYNIy UCXOAHBIX IMOKa3aTeeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha KAUECTBEHHYIO CXeMY 00OTralleHus] HAHOCATCSI CTPEIKU K MECTY
I10J1a4M BOJBI C YKa3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHuM TEXHOJIOTHYECKOM CXeMbl 00OTaleHUs IPOU3BOASITCS BHIOODP U pacyeT
obopynoBanus. [Ipu BeiOope 000py10BaHMS PEIIAOTCsS B OCHOBHOM TpH Bompoca: 1) BBIOOp THIA
(b10TaMOHHOM MalMHEL, 2) onpesesieHne TpedyeMoro oobemMaduioTallMOHHON MallIuHBI B
3aBHCHUMOCTH OT YCIIOBHH ee paboThl M pa3Mepsl; 3) orpeiesieHue ONTUMAIBHOTO B
TEXHOJIOTHYECKOM U TEXHUKO-PKOHOMUYECKOM OTHOIICHUSX pa3mepa (II0TAI[MOHHON MaIlluHBI U
B CBSI3U C 3TUM HE0O0XOJAUMOT0 KOJIMYECTBA YCTAaHABIMBAEMbIX (DIOTAIIMOHHBIX MAIIKH. Tak Kak
pacueT CBOAUTCSI B OCHOBHOM K OIIPEJIEIICHUIO KOJIMYeCTBa 000pYI0BaHMUS, TO 11€7I€CO00pa3HO BCe
000py/I0OBaHUE CBECTH B TAOIUILY.

®opma 3anucH CBOJHOMH Ta0UIbI (JIOTANMOHHBIX MALLMH

HanmenoBan Tun KonunuecTs Obmee
W€ ornepanuit (bIOTaIIMOHHON | O TIT.HA OJHY | KOJMYECTBO,
MalIuHbI CCKIUIO mT
1 2 3 4

BriOpatb u onucath BcnoMoraTeabHOe 000pyA0BaHUE, K KOTOPBIM OTHOCSTCS KOHTAKTHBIE
YaHbl U IUTATEIN VIS JO3UPOBKH U PABHOMEPHOU I10J1a4H PEarcHTOB.

1o pe3ynbraTraM BBIITOJIHEHHBIX PACUETOB BBIIIOJHUTH IPOCKT KOMIIOHOBOYHOI'O PEILICHUS
(JI0TALIMOHHBIX MAIlMH, IUIaH U pa3pe3 (PI0TalMOHHOIO IieXa.



IIpuMepHBbIii IepeYyeHb TeM KYPCOBOI0 POEKTAa

MaccoBas
Ne [IpousBoauTens
Bapua | HamMmeHOBaHWE MOJIE3HOTO HCKOITAeMOTO HOCTb, Ao
KOMIIOHCHTOB
HTa T/9ac %
1. ['paduroBas pyna 800 2,5
2. I'padpuroBas pyna 2000 55
3. Mennast pyna 4000 1,5
4, Mennas pyna 2000 1,2
5. MegHo-IMHKOBAs 3000 1,1u2,1
6. MenHo-[IMHKOBAas 4000 1,3ul,8
7. MenHo-1IMHKOBas 5000 1,2u 1,9
8. dnroopuToBast 1000 17
9. diroopuTOBas 1200 16
10. PryTHO-dmoopuToBas 1500 0,1u 16,5
11. CBHHIIOBO-IIMHKOBAS 3500 0,7u 1,5
12. CBHHIIOBO-IIUHKOBAs 3000 0,5ul,7
13. CBHHIIOBO-MEIHAS 4000 0,8m1,2
14. CBHUHIIOBO-M€eIHAI 2000 09ul4d
15. Yroab 4000 Af-22
16. VYroub 5000 Af-24
17. [Monumerammuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,21
18. [Monumeramuueckas pyaa (Pb, Cu, Zn) 5000 09,12, 22
19. PryrHO-dmroopuToBast 2500 0,11 u 19
20. MenHo-ITuHKOBAas 4000 1,2u2,1
21. MenHo-1IMHKOBas 3500 1,1u 1,8
22. MenHo-ITuHKOBAas 4500 09u21
23. MenHo-IMHKOBas 4000 0,7u 3,1
24. Mennas 2500 15
25. Menuas 3500 1,7




puioxenne 2
7 OneHOYHbBIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAIIUN

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0ydeHHs

O1neHOYHBIC CPEACTBA

I1K-4 roToBHOCTBIO OCYIIECTBJIATD TEXHUIECKOE€ PYKOBOJACTBO N'OPHBIMUA U B3PBIBHBIMHA paﬁoTaMn nmpu 3KCHJIyaTaHHOHHOﬁ pa3BeaKe, L[OGI)I‘le
TBEPABIX IMMOJE3HBIX HCKOMACMBIX, CTPOUTEIBCTBE H IKCILIYaTAllUH IMOJA3€MHBIX Oﬁ’beKTOB, HEMOCPECACTBEHHO YIIPABJIATH IpouecCaM HA
MPOU3BOJICTBCHHBLIX 00bHEKTOB

3HaTh OCHOBHBIE ITOHSTHSI METO/I0B, CIIOCOOOB U CpeACTB | Ilepeuens meopemuueckux 60npocos K IK3ameHy:
MIOJTyYCHHUS CHIPhS U KOHIIEHTPATOB MIPU 1. CymHocTb, rI1aBHBIE 0COOCHHOCTH U KiaccuuKanus GproTaioHHbIX
nepepaboTKU MOJIE3HBIX UCKOMAEMbIX MPOIIECCOB.
2. OcHOBHBIE ()aKTOPHI, BIUSIONINE HA TEXHOJIOTUIO (IIOTALINH.
YMetb BBEIOMpAThH TEXHOJIOTHIO ITPOU3BOJICTBA Pa0OT 10
Ilpumepnsle npakmuyeckue 3a0anus 011 IK3amena:
00OTaIeHHIO MOJIE3HBIX HCKOMAEMbIX, TPUMEHSATh .
CocTaBUTh CXEMY M PEareHTHBIH PEKUM I (DIOTAUU PYIBI
CIIOCOOBI ¥ CPEJNICTBA JUIS MTOTyYCHHS
KOHJIMIIMOHHBIX KOHIICHTPATOB
Bnaners CIIOCOOHOCTBIO BBIOMPATh M PaCCUUTHIBATH Pewiums 3a0auy:

OCHOBHBIE€ TEXHOJIOTHUECKHUE MapaMeTPhI
3(PEKTUBHOTO U IKOJIOTUUYECKH 0€301MacHOTO
MIPOM3BOJICTBA paboT MO mepepadboTke u
00oramieH1Io MUHEPAIbHOTO ChIPhSl HA OCHOBE
3HAHUW TPUHIIUIIOB (IOTAIHOHHOTO
IMPOCKTUPOBAHUA TCXHOJIOTHUCCKHUX CXEM
000TaTUTENBHOTO MPOU3BOICTBA U BBIOOpa
OCHOBHOTO M BCTIOMOTaTEJIbHOI'0 000TraTUTEIHHOTO
obopynoBaHus

OnpenenuTh TEXHOJIOTHYECKHE MTOKa3aTenH (PIOTallMOHHOTO 000TalleHusl MeTHOM
PYIbL:

- BBIXOJ] MEJIHOTO KOHIIEHTpATa,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEJIU B MEHBIN KOHIICHTpPAT,

- U3BJICUEHUE MEJIU B XBOCTHI ISl YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbTarhl pacdera TEXHOJOTHYECKHX IMOKa3aTeeii 0OpMUTE B BUJIE CTaHIAPTHOU
TaOJIHIIEL.

OnpenenuTh MapKy MEIHOTO KOHIICHTpATa 13 TaoJl.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

IIK-5 roToOBHOCTHI0 IEMOHCTPUPOBATH HABBIKU Pa3pad0TKH MJIAHOB MEPONPUSATHIA 110 CHUKEHUIO TEXHOTeHHOI HArPY3KH NMPOU3BOJICTBA HA
OKPY:KAKIIYI0 Cpely NPHU IKCILUIyaTAMOHHOM pa3BeaKe, 100bIUe U nepepadoTKe TBEPABIX NMOJEe3HbIX HCKOMAEMBbIX, 2 TAKKe PU CTPOUTEILCTBE U

IKCIJIyaTaluuu

3HaThb

Hay4HbIE METObl U MEPONIPUSITHS IO CHUXKEHHUIO
TEXHOT€HHON HAarpy3KH Ha OKPY>KAIOLIYIO Cpey Mpu

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
1. CymHocTb, TJIaBHBIC 0COOCHHOCTH U KiaccuduKaius (GproTarmoOHHBIX

9KCIUTYaTallMOHHON pa3Beake, 100bIYe U IIPOLIECCOB.
nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMBbIX 2. CyurHocTb, TIaBHBIE 0COOEHHOCTH U Kinaccudukanus GroTaluoHHbIX
pEeareHToB.
YMetb MIPUMEHATh HAYYHBIC METObI U MEPOTIPUSITHS 110
CHIDKEHUIO TEXHOTCHHON HArpy3Ku Ha Ilpumepnsle npakmuyeckue 3a0anus 011 IK3amena:
OKPY>KAIOIIYIO CPEy IPHU SKCIUTyaTallMOHHOM CocTaBUTh CXEMY M PEareHTHBIH PEKUM I (DIOTAIUU PYIBI
pasBenke, 100bIYE U MepepabOTKe TBEPABIX
10JIE3HBIX HCKONAEMBIX
Bnagets HaBbIKAaMH IIPUMEHEHUSI HAYUYHBIX METOJ0B U Pewums 3a0auu:

MEPONPHUATHH IO CHUKEHUIO TEXHOTEHHON Harpy3Ku
Ha OKPY’KaIOILYIO Cpeay IPU HKCILTyaTallMOHHON
pasBezike, 100bI4e U repepaboTKe TBEPIbIX
MTOJIE3HBIX HCKOIIAEMBbIX

Kakoii OyneT KOHIIEHTpanus pacTBopa cylbdara MeIH, MOTyYSeHHOTO MPH
pactBopernu 10 r menHoro kymnopoca (CuSO4 . 5 H20) B 300 M BoasI?

PactBop kakoit koHueHTpauuu (%) nomyuutcs npu pactsopeHuu 0.01 monss CuSOy B
100 r BoapI?

IIK-12 roToBHOCTBIO OMMEPATUBHO YCTPAHATH HAPYUICHHUSA ITPOU3BOACTBCHHLBIX ITPOLECCOB, BECTHU l'[epBI/I‘lHI)Ii/i YU€T BBINMOJHACMbBIX paﬁoT,
AHAJIM3UPOBATD ONCPATHBHLIC U TEKYHIUE MOKAa3aTEJIN MIPOU3BOACTBA, 000CHOBBIBATDH NMPEAJOKEHUSA MO COBCPIICHCTBOBAHUIO OPraHM3alluu

NPOM3BOICTBA

3HaTh

OCHOBHBIC TCHACHINU Pa3BUTUS IIPOU3BOJCTBCHHBIX
IMPOLECCOB, MOKA3aTCIIU MPOU3BOACTBA

Ilepeuenv meopemuueckux 60npocos K IK3ameny:
1. DnemeHTapHBIN aKT MpoIecca MEHHOW (IIOTAINH.
2. CKOpOCTb U CENEKTUBHOCTH(IIOTALINH.
3. dnoTanuA4acTUIPA3TNIHOUKPYITHOCTH

YmMmern

MIPUMEHATH U3yUEHHBIE TCHACHIINN Pa3BUTHS
MIPOU3BOJICTBEHHBIX MPOIIECCOB, MOKA3aTEIN
IIPOM3BOJICTBA B PO ECCHOHATBHON AESITEeIbHOCTH

Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
CocTaBUTh CXEMY M PEareHTHBIM PeKuM Ui (DI0TalUU PYIbI




CTpyKTypHBIii

AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpEACTBA
KOMIETEHLIMU
Bnanets TEHACHUMAMU Pa3BUTHUS IIPOU3BOACTBEHHBIX Pewiump 3a0auy:

IIPOLIECCOB, [10KA3aTEIN IPOU3BO/ICTBA B
npodeccrnoHaNbHO e TeNbHOCTH

OnpenenuTs MacCOBYIO JIOJIFO MEIU B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U
MHUHEPAJIOB, YKa3aHHBIX B TaOIHIIE (110 3a/IaHUIO)

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBAIMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Be/ke, 100bIYe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBbIX, CTPOUTENbCTBY H IKCILUIYATAIIMH NOI3€MHbIX 00bEKTOB

3HaTh OCHOBHBIC TCHICHIINH PA3BUTHUSINHHOBAIIHOHHBIX Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:
peIIeHHI 110 TIepepadOTKe TBEPABIX MOJIE3HBIX 1. Texnonorus ¢uoTtanroHHOro npouecca. CoBpeMeHHbIE TeHICHIINH
HCKOTIAeMBIX pa3BHTHSL.
2. Pousib 1 MecTO (hJIOTAIIMOHHBIX METOI0B 00OTaIleHHsI TPHU TTepepadoTKe
yIIJICH, Pyl YePHBIX, IBETHBIX U PEIKUX METAJUIOB.
YmeTb MPUMEHSTh U3yYCHHbIC TCHICHIIUU Pa3BUTHS Ilpumepnsvle npakmuyeckue 3a0anus 073 IK3IAMEHA:
WHHOBAIIMOHHBIX PEHICHUH 110 TIepepadoTKe CocCTaBUTh CXEMY U PeareHTHBIN PEeKUM JIJIsl IIOTAIUH PYIbI
TBEPJIBIX MOJIC3HBIX UCKOMAEMBIX
Brnanets TEH/ICHLIUSMH Pa3BUTHs MHHOBALMOHHBIX pelieHui | Pewuume 3a0auy:

0 TIepepabOTKe TBEPABIX MOJE3HBIX CKOMAEMbIX

Paccuntarh TeXHOJIOTHYECKHE TTOKA3aTeH 000TaneHus IIOTAIMOHHOTO [IeXa.
Pesynbratel mpencraButh B Tabnuile. Vicxoausie nanubie: MmaccoBas a0s1Cu B pyae —
0,9 %, B kornenTpare — 20 %, B xBocrax — 0,1 %.

ICK-6-4 cnioco0HOCTHI0 pa3padaThiBaTh U PeaJH30BbIBATH NPOEKTHI MPOU3BOJACTBA NMPH MepepadoTKe MHHEPATBLHOT0 U TEXHOT€HHOT0 CHIPbS HA
OCHOBeE COBPeMEeHHOI MeTO/10/10TMH POEKTHPOBAHMS, PACCYMTHIBATH NPOU3BOIUTEIbHOCTD U ONPeIesiTh NapaMeTpbl 000py/10BaHUS
oboraTurteJbHbIX (hadpuk

3HaTh BCE JTaIlbl IPOU3BOICTBA IIPU TepepadoTKe Ilepeuens meopemuueckux 60npocos K IK3ameny:
MHUHEPAIBHOTO U TEXHOT€HHOTO CHIPhSl HA OCHOBE 1. OcHoBHBbIE (aKTOPHI, BIUSAIONINE HA TEXHOJIOTHIO (IOTALINH.
COBPEMEHHOM METO0JIOTMH MPOEKTUPOBAHNUS 2. Knaccudukanus groromMamH u TpeOOBaHUS, TPEIBSIBIISIEMbIC K HAM.
3. Br16op, pacuer 1 KOMIOHOBKA OCHOBHOT'O ¥ BCIIOMOTaTEIbLHOTO
(hoTanmoHHOro 000py10BaHUS
Ymers aHAJTM3UPOBATh BCE ITAIBI IPOM3BOJICTBA MIPH Ilpumepnvie npakmuueckue 3a0anus 01 IK3ameHa:

nepepa60T1<e MUHCPAJIBHOI'O U TCXHOT'CHHOI'O ChIPbs

CoCTaBUTh CXEMY M PEareHTHBIM PeKUM Ui (DIOTAIUU PYIbI




CTpyKTypHBIii

AJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpEACTBA
KOMITETCHIIUH

Ha OCHOBE COBPEMEHHOWU METOA0JIOTUH

MIPOCKTUPOBAHUS
Brnanets rpoleccamMy MPOU3BOACTBA MPH NepepadoTKe Pewums 3a0auy:

MHHCPAJIBHOI'0 U TCXHOI'CHHOI'O ChIPbA Ha OCHOBC
COBpCMeHHOﬁ MCTOHOJIOTUU ITPOCKTUPOBAHUA

Omnpenenuts TpeOyeMbiit 00BEM B KOJTUYECTBO KamMep (DIOTAMOHHBIX MAITHH IS
YCIJIOBHM, YKa3aHHBIX B TaOIHIIE (110 33JIaHUIO).

IICK-6-5 roTOBHOCTHIO NMPUMEHATDb COBPEMEHHBIEC HH(bOpMaIII/IOHHI)Ie TEXHOJOTUH, ABTOMATU3UPOBAHHBLIC CUCTEMBI IIPOCKTUPOBAHUSA
000raTUTEJIbLHBIX IMPOU3BOJACTB

3HaTh MIPUHIUIIBI K METOJIBI CO3/IaHUSI COBPEMEHHBIX Ilepeuenvy meopemuueckux 60npocos K IK3ameny:
MH(OPMALIMOHHBIX TEXHOJIOTHIB MPAKTHUECKOM 1. OcHoBHbIE (haKTOPBI, BIUAIONINE HA TEXHOJIOTUIO (IIOTAIUH.
NEeSATEeIbHOCTH 000TaTUTEIBHBIX POU3BO/ICTB 2. TexHOJIOTMYEeCKHE CXEMbl U PEareHTHBIC PEXKUMBI (DJIOTAIIUU PYIIBETHBIX,
YEPHBIX METAIJIOB U HEMETAIITNYECKOTO CHIPBS.
YmMmeTh MPUMEHSITh IPUHIIUITBI K1 METOIbI CO3/IaHuUs
. Ilpumepnvle npakmuyeckue 3a0anusn 01a IK3amena:
COBPEMEHHBIX MH(POPMAITHOHHBIX TEXHOJIOTHIAB »
. CocTaBUTh CXeMy U peareHTHBIN peXuM AJisl GIOTAIUH PY/IbI
MIPAKTUYECKON AESITEeNbHOCTH 000TaTUTENbHBIX
MIPOU3BO/ICTB
Brnagets MPUHIUIIAMUA U METOAAaMH CO3JaHUsl COBPEMEHHBIX | Boinoanums 3a0anue:

MH(OPMALIMOHHBIX TEXHOJIOTUIB IPAKTHUECKON
JesITeTbHOCTH 000TraTUTENbHBIX IPOU3BOJICTB

BriOpatb u 060cHOBaThH cxeMy oborameHust pyasl. Caenars pacdyer
Ka4eCTBEHHO-KOJMYECTBEHHOH U BOJIOIIIAMOBOM CXE€M, a TAK)K€ OCHOBHOTO
obopynoBanus ((hIOTOMANIMHBI, KOHTAKTHBIE YaHbl). KpyImHOCTh U3METbUeHHON
PYZAbI, MAaCCOBYIO J0JIIO IIEHHOTO KOMIIOHEHTA B PY/E, IPOU3BOJUTEIBHOCTh IPUHSATh
o Tabmuue.

Hanpumep: ucxonHsle faHHbIE: COJepKaHUE B U3MEIbUEHHOH pyne kinacca -0,074
MM — 60 %; maccoBas nonst Cu B pyne — 1,0 %; pyaHble MUHEpaibl— XalbKOIMHUPUT
(CuFeSy;), 6opuut (CusFeSys); mpor3BoAUTENLHOCTD (IIOTAIIMOHHOM (hadpuku — 5
MJIH.T/TOZ.




0)Ilopsanok npoBeAeHUsI MPOMEKYTOYHOM aTTeCTAllM|, IOKA3aTeJIM U KPUTepHHU
OLICHUBAHMUS:

[TpomMexxyTodHast aTTecTanus 1Mo AUCHUIUTHHE «DI0TalMOHHBIA METO]] 00OTAIIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BJIQJICHUH, IPOBOAUTCS B hopMe 3K3aMeHa U B (OpMe BBIIMOITHEHUS U 3alIUThl KypCOBOTO
IIPOEKTA.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE MIPOBOJAUTCS B YCTHON (hopMe MO IK3aMEHALIMOHHBIM
Ouiieram, KaXkJIblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJIHO NMPAKTUYECKOE
3a/laHue.

DK3aMEH NPOBOIUTCS MO OMIIETaM, OXBATHIBAIOIIUM BECh MPOMACHHBINA MaTtepual. [1o
OKOHYaHUH OTBETA 3K3aMEHATOP MOXKET 33]1aTh CTYIECHTY JOIOJHUTEIbHBIE U YTOUHSIOIINE
BONPOCHI. [10710)KNTENBHBIM TaKKe OyIeT CTPEMIIEHUE CTYAEHTA U3JI0KUTh Pa3IMuHbIE TOUKH
3peHus Ha paccCMaTpUBaEeMyIo MpodIeMy, BEIPa3UTh CBOE OTHOILIEHUE K HEl, IPUMEHUTh
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0JieMaM 000TaIIeHuUs TI0JIE3HBIX UCKOITAEMBIX.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTIUYHO» » (5 06ayioB) — o0y4daromuiicss OKa3bIBaeT BHICOKUI YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA, T.€. CTYJIEHT, IPEJCTABISET BCECTOPOHHEE, CHCTEMATHUECKOe
U TITyOOKO€ 3HaHUE Y4eOHO-TIPOrPaMMHOTO MaTepHralia, yMEHHE CBOOOIHO BBHITIOIHATH 33 JaHHS,
MPElyCMOTPEHHBIE MPOTPAaMMOM, YCBOUBIIINI OCHOBHYIO U 3HAKOMBIH C JOMOJHUTEIBHON
JIMTEPATypoOil, peKOMEHIOBAHHOM ITporpaMmoii. Kak nmpaBuiio, OlieHKa «OTJIWYHO» BBICTABIIAECTCS
CTyJ€HTaM, YCBOMBILIUM B3aMMOCBS3b OCHOBHBIX MOHSATUHN AUCHUIUIMHBI B UX 3HAYCHUH IS
npuobOpeTaemMoii mpodeccuu, MPOSIBUBIIMM TBOPUYECKHE CTOCOOHOCTH B TIOHUMAaHUH, U3JI0’)KEHUN
Y UCTIOJIh30BaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OIIEHKY «Xxopomio» (4 06amia) — 00yJarouUiics MOKa3bIBaET CPEIHUN YPOBEHb
c(OpPMHPOBAHHOCTU KOMITETEHIIUH, T.€. CTYJEHT NPEACTaBISIET OJIHOE 3HAHNUE
y4eOHO-TIPOrpaMMHOT0 MaTepualla, yCIENIHO BhIIOIHAIOUINHI TPeayCMOTPEHHBIE B IpOrpaMme
3a/laHusl, YCBOMBIIMI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OLICHKA «XOPOIIO» BBICTABIISAETCS CTYACHTaM, IOKa3aBLUIMM CUCTEMaTHYECKHI XapaKkTep 3HaHUN
10 JUCUUIUINHE U CLIOCOOHBIM K MX CAMOCTOSITEIbHOMY MOTIOJIHEHHIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U IpohecCHOHATBHON AESITENbHOCTH;

— Ha OIEHKY «yJIOBJIETBOPUTENbHO» (3 Oaia) — o0y4aronuiics moka3piBaeT NOPOTOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTY/I€HT, IPEACTABIISAET 3HaHUS OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaia B 00beMe, HE0OX0IMMOM /IS labHelIel yueObl U
IpeJcTosIIEeN paboThI O CHEHATbHOCTH, CIIPABIISIONIMIACS C BBIITOJIHEHUEM 3aaHHH,
MPEeAYCMOTPEHHBIX TPOrPAMMOIA, 3HAKOMBII C OCHOBHOM JIUTEPATypOil, peKOMEH/I0BAHHOU
nporpammoii. Kak npaBuso, olieHKa «yI10BI€TBOPUTEIBHOY» BbICTABIISETCS CTYIACHTAM,
JIOMYCTUBIIMM MOTPEIIHOCTH B OTBETE HA YK3aMEHE U MPHU BBIITOJIHEHUHU YK3aMEHAIIMOHHBIX
3aJJaHuH, HO 00JIaJalOIIMM HEOOXOIMMBIMU 3HAHUSIMU JUIsl UX YCTPAHEHHUS M0JI PYKOBOICTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYIOBJICTBOPUTEILHOY (2 Oamia) — pe3yabTar 00ydeHus: He JOCTUTHYT,
00yyaroImuiicsi He MOXET MoKa3aTh 3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSICHEHUS
uH(pOopMalii, HE MOXKET MTOKa3aTh MHTEJUIEKTYya IbHble HABBIKU PELISHMs] MPOCTHIX 3aj]1ay, T.€. Y
CTyZIeHTa, 00HAPYKUBAIOTCS MPOOENIbI B 3HAHUAX OCHOBHOI'O y4eOHO-ITPOrpaMMHOI0 MaTepuana,
JIOCTUTHYTHI PUHIUITHAIIbHBIE OIIMOKH B BBIMOJTHEHUH TTPETYCMOTPEHHBIX TIPOTPAMMON
3a7JaHUN.

Ha OIICHKY «HEYIOBJIETBOpUTEILHO» (1 6amr) — oOydJaromuiics He MOKET MOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEIJUICKTYaIbHbBIE
HABBIKU PEUICHHSI MPOCTHIX 3a/1a4.



IToxa3aTenn U KPpUTePHH OLICHNBAHUSI KYPCOBOI'0 IIPOEKTA:

Ha OLIEHKY «OTINYHO» (5 6ayjIoB) — paboTa BBIIIOJHEHA B COOTBETCTBHH C 3a/1aHUEM,
oOyuaromuiicss HOKa3bIBa€T BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHUS MH(OPMaLK, HO U MHTEJIJIEKTYaJIbHbIE HAaBBIKU PELIeHUs IPpoOseM U 3a1ad,
HAXOXKJICHUS YHUKAIBHBIX OTBETOB K ITPOOJIeMaM, OIICHKH U BEIHECEHUS] KPUTHUECKUX CY)KICHHIA;

Ha OLIEHKY «XOpoI10» (4 6asia) — paboTa BBIIIOJIHEHA B COOTBETCTBUHU C 3a/laHUEM,
00yYaromuics MOKa3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOU3BENCHUS U OOBSICHEHUS
UH(pOpMAaLIMY, HO U UHTEJUIEKTyaIbHbIC HaBbIKU PEIIEHUs MpoOJIeM U 3a/1a4, HaXOKACHUS
YHUKaJIBHBIX OTBETOB K IpodiieMawm;

Ha OLIEHKY «yIOBJIETBOPUTENLHOY (3 6aia) — paboTa BBIIIOIHEHA B COOTBETCTBHH C 331aHUEM,
00yJaromuics MOKa3bIBaeT 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS M 00BCHEHUS HHPOPMALIUH,
UHTEJUIEKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a]1a4;

Ha OLICHKY «HEYIOBJICTBOPUTEIHLHO (2 Oalia) — 3aaHue MpernojaBaTelis BEIIIOTHEHO
YaCTUYHO, B IIPOLIECCE 3aIUThl paOOThl 00YUarOIIUICS TOMYCKAET CYIIECTBEHHbIE OIINOKH, HE
MOJKET II0Ka3aTh UHTEJUIEKTYaIbHbIE HABBIKYM PEIICHUS [TOCTABJICHHOM 3a/1auH.

Ha OLICHKY «HEYJOBJIETBOPUTENbHO» (1 Oami) — 3a1aHue npenoaaBatelis BbINOJIHEHO
YaCTUYHO, 00y4YaOIMICS HE MOXKET BOCIIPOU3BECTU U OOBSICHUTH COACPKAHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTAaBICHHOM 3a/1auu.



