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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LlenssMu ocBOGHHUS AMCHMIUIMHBI «TeXHOJOTHS OOOTaIIeHus MOJIC3HBIX HCKOIAeMBIX)
SBIISIIOTCSL  Pa3BUTHE Yy CTY/ACGHTOB JIMYHOCTHBIX KadyecTB, a Takke (OpMHpPOBAHUE
npodeccHoHaIbHBIX

B cootBeTcTBHU ¢ TpeboBanusmMu PI'OC BO no cnienmansnoctu 21.05.04 'opHoe neno.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuruinHa TexHoorust o0oraieHus MoJe3HbIX UCKONAaeMbIX BXOJUT B 0a30BYIO YacThb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

JpoOGienue, n3MeNbYeHNE U TPOXOUCHHUE

I'paBUTALIMOHHBIN MeTO 0OOTaleHUs

MarHuTHbIE U JIEKTPUYECKHE METO bl 00O allICHUS

@DJ10TallMOHHBIM METOJ] 000TAIEHUS

CrenpanbHble 1 KOMOMHUPOBAHHBIE METObI 000TaIIEHUS

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

IIponsBoacTBeHHAs - IPEAIUIIIIOMHAs IPAKTUKA

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

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

IlepepaboTka 1 HCII0JIb30BAaHKUE MIPOTYKTOB 0OOTAILICHUS

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

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBoeHus aucHMIUIMHBL (Moayns) «TexHomorus oOorameHust HoJae3HbIX
MCKOIaeMbIX» 00yJaromuiics J0HKEeH 00J1ajaTh CIeIyIOIIUMHA KOMIETEHIIUAMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

[1CK-6.2 criocoOHOCTHIO BEIOMPATH TEXHOJIOTHIO MPOU3BOJICTBA PA0OT MO 0OOTAIIEHUIO
MOJIE3HBIX MCKOIAEMBIX, COCTABIISATh HEOOXOIUMYIO JOKYMEHTAIIHIO

3HaTh OCHOBHBI€ MTOHATHUS METO/IOB, CIIOCOO0B U CPEACTB MOTYUECHHUS ChIPbS U
KOH-IIEHTPATOB MPH MepepabOTKH MOJE3HBIX HCKOTTAEMBIX

YMetb BBIOMpATh TEXHOJIOTHIO MTPOU3BOJICTBA pabOT MO 0OOTaIEHUIO MOJIE3HBIX
HCKOMAEMBIX, IPUMEHSTH CIIOCOOBI U CPENICTBA /IS TOTyUeHUS
KOHJIUIIMOHHBIX KOHIIEHTPATOB, COCTABIIATh HEOOXOIUMYIO JOKYMEHTAIHIO
B COOTBETCTBUU C ACHCTBYIOUIUMU HOPMaTUBAMU

Bmaners HaBBIKAMH BBIOMPATH TEXHOJOTHIO ITPOU3BOJICTBA pabOT MO 0OOTAIICHUIO
TMOJIE3HBIX UCKOMAEMBIX, COCTABIATH HEOOXOIMMYIO TOKYMEHTAIIUIO B
COOT-BCTCTBHH C ,ZIeI\/IICTBYIOHH/IMI/I HOpMaTI/IBaMI/I

[1CK-6.3 criocoOHOCTBIO BEIOMPATh M PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKUE TTapaMeTpPhl
3¢ (HEKTUBHOTO U YKOIOTUYECKH 0€30MacHOT0 MPOU3BOJICTBA padOT MO mepepadoTKe U
000TaIeHII0 MUHEPATHHOTO CHIPhS HA OCHOBE 3HAHUH MPUHITUIIOB TPOSKTHPOBAHHUS
TEXHOJIOTHYECKHUX CXeM 000TaTUTEIBHOTO IPOU3BOICTBA U BEIOOPAa OCHOBHOTO U
BCIIOMOTATEJIbHOT'O 000TaTUTEIHLHOTO 000PYI0BaHUS




3HaTh OCHOBHBI€ MTOHSTHS METO/IOB, CIIOCOOOB U CPEACTB MOITYYECHHUS ChIPbS U
KOH-TICHTPATOB MPH MEePEPaOOTKH MOJIE3HBIX HCKOMAEMBbIX I CO3aHMS,
pery-nupoBaHus 3 HEKTUBHOTO U IKOJIOTUYECKU 0€30I1acHOTO
IIPOU3BOJICTBA

YMetb BBIOMPATH TEXHOJIOTHIO MTPOU3BOICTBA pAabOT MO 0OOTAIIEHUIO TOJIE3HBIX
HCKOMAEMBIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA AJIs MOTyUeHUs
KOHJIMLIMOHHBIX KOHILIEHTPATOB JJI CO3/IaHUS, PETYITUPOBAHUS

3¢ (HEeKTUBHOTO U IKOJIOTUYECKU 0€3011acCHOr0 MPOU3BOICTBA

Bnanetn CIIOCOOHOCTBIO BEIOUPATh M PACCUUTHIBATH OCHOBHBIE TEXHOJIOTUIECKUE
napameTpsl 3 (HEKTHBHOTO U HKOJIOTHYECKH O€30I1aCHOTO MPOM3BOJICTBA
paboT mo nepepaboTke U 0OOTAIEHUIO MHHEPAIBHOTO ChIPhS HA OCHOBE
3HAHWW TPUHIIMIIOB IPOSKTUPOBAHUS TEXHOJIOIHUSCKUX CXEM
000TaTUTEIIFHOTO MPOU3BOJICTBA M BEIOOPA OCHOBHOTO M BCIIOMOTaTEIILHOTO
000raTUTEILHOTO 000PYIOBaAHUS

I1CK-6.4 criocoOHOCTBIO pa3pabaThiBaTh U pean30BbIBATh MPOEKTHI IPOU3BOACTBA IPU
nepepabOTKe MHHEPAILHOTO M TEXHOI'€HHOT'O CHIPbS HA OCHOBE COBPEMEHHOW METOI0JI0T U
POEKTHPOBAHUS, PACCUUTHIBATH IIPOU3BOIUTEIHHOCTD M OTIPEIEIATH ITapaMeTpbl 000py10BaHUS
oborarutenbHbIX (adpHK, GOPMHUPOBATH T€HEPABHBIN IUTAH K KOMIIOHOBOYHBIE PEILICHHUS
o0oraTuTeNbHBIX (habpuK

3HaTh BCE ATallbl IPOU3BOCTBA IIPU NepepadOTKE MUHEPAIBHOIO U TEXHOTEHHOTO
CBIPBSI HA OCHOBE COBPEMEHHON METOJOJIOTUHU TIPOCKTUPOBAHUS

YMeTh AHAJIIM3UPOBATH BCC 3TAIIbI IPOU3BOACTBA IIPU nepepa60TI<e MHHCPAJIBHOT'O
1 TCXHOI'CHHOI'O ChIPbA Ha OCHOBC COBpeMeHHOﬁ METOJ0JIOTHH
MPOCKTUPOBAHU A

Brnaners nporeccaMu MPOU3BOCTBA MPU MepepaboTKe MUHEPATbHOTO U
TE€XHOT'€HHOI'O ChIPbSl HA OCHOBE COBPEMEHHOIN METO0JIOTUHU MPOEKTH-
pOBaHUs

[TCK-6.5 roTOBHOCTBIO IPUMEHSATH COBPEMEHHBIE MH(POPMAITMOHHBIE TEXHOJIOTHH,
ABTOMATHU3UPOBAHHBIE CUCTEMBI IIPOEKTUPOBAHUS 000TaTUTENBHBIX TPOU3BOJICTB

3HaTb NPUHOUIIBI 1 METOABI CO3JaHN COBPCMCHHBIX I/IH(l)OpMaI_[I/IOHHHX
TEXHOJIO-TH B HpaKTI/I‘IGCKOI\/'I JACATCIIBHOCTH 000TaTUTEIIFHEIX IIPONU3BOACTB

Ymerp MIPUMEHSATH IPUHIUIIBI 1 METOBI CO3JaHUs COBPEMEHHBIX
MH(POPMAITUOH-HBIX TEXHOJOTUN B MPAKTHYECKOU JEATETLHOCTH
000TaTUTENBHBIX TPOU3-BOJCTB

BJ'Ia}IeTB IpUHOUIIaAMU U METOAaMH CO3JaHHs COBPEMECHHBIX I/IH(bOpMaI_[I/IOHHI)IX
TEX-HOJIOTHI B HpaKTHQCCKOﬁ JACATCIIBHOCTH 000raTUTEIbHBIX IIpONU3BOACTB

[1CK-6.6 criocoOHOCTHIO aHATM3UPOBATH U ONITUMU3UPOBATH CTPYKTYPY, B3aMOCBSI3H,
(byHKIMOHATIBHOE Ha3HAaYEHHE KOMILJIEKCOB 0 J00bIue, nepepaboTke U 000TraleHIIo MOJIe3HbIX
HCKOIMA€MbIX U COOTBETCTBYIOIIHUX MMPOU3BOJCTBECHHBIX 00BEKTOB IIpU CTPOUTEIILCTBE U
PEKOHCTPYKIIMH C YIETOM TPeOOBaHUH MPOMBIIIIEHHONW U 9KOJIOTHYECKOH 0e301acHOCTH

3HaTh TEXHOJIOTHH 000ralieHus MOJE3HbIX UCKOMAeMbIX; HallPaBICHUS CO3JaHHs
MaJOOTXOJHBIX U O€30TXOJHBIX TEXHOJIOTUI; KOMIUIEKCHOE UCTIOh30BaHUE
MUHEPAJILHOTO ChIPbs




YMeThb AHAJIU3UPOBATh U p33pa6aTI>IBaTI> KOMIIJICKCHBIC TEXHOJIOTHYCCKHE
IMPOLEC-Chbl U CXCMbI OGOI‘&H.[GHI/I}I ITOJIC3HBIX MCKOIIACMBbIX, yCTOﬁ‘IHBOCTB
TEXHOJIO-THYCCKOI'0 Ipoueccca U Ka4€CTBO BBIHYCKaeMOﬁ IIpOAYKIIHH.

Brnaners CMOCOOHOCTHIO aHAJTM3UPOBATh U ONTHUMU3UPOBATH CTPYKTYPY,
B3aUMOCBS3H, QYHKIIHOHAILHOE Ha3HAUYCHHE KOMIUIEKCOB 110 100bIYE,
nepepadboTKe U 00OTAICHHIO MOJIE3HBIX HCKOMAEMBIX U COOTBETCTBYIOIIUX
MPOM3BOICTBEHHBIX OOBEKTOB MPH CTPOUTEIBCTBE U PEKOHCTPYKIIUH IS
CcO3JaHus MaJIOOTXOAHBIX U 6C3OTXOI[HBIX TEXHOJIOTHH.

[TK-5 roToBHOCTBIO IEMOHCTPUPOBATH HABBIKU Pa3pa0dO0TKH IIIAHOB MEPONPUATHIN MO0 CHHXKEHUIO
TEXHOT€HHOW Harpy3Ku MPOU3BOACTBA HA OKPYKAIOIIYIO CPEeay IIPH SKCIUTyaTallMOHHOMN
pa3BeJke, 100bI4e U mepepadoTKe TBEPABIX MOJIE3HBIX UCKOMAEMbIX, a TAK)KE IIPU CTPOUTEIILCTBE
Y DKCIUTyaTaIlllH MO3EMHBIX 00BEKTOB

3HaTh Hay4HbIC METObl U MEPOIPHUITHS 110 CHUKEHUIO TEXHOICHHOW HAarpy3Ku
Ha OKPYXAIOILYy0 Cpey IIPH IKCIUTyaTallMOHHON pa3BeKe, 100bIYe U
nepepadoTKe TBEP/ABIX MOJIE3HBIX UCKOMIAEMBbIX

YMerb IIPUMEHATHh HAYYHBIE METObI U MEPOIIPUATHS 10 CHUKEHUIO TEXHOTCHHON
Harpy3Kky Ha OKPY’KaOILyI0 Cpey IIPH 3KCIUIyaTallUOHHOW pa3BelKe,
no0bIue U epepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX

BJ'IaIleTI) HaBBbIKAMH HpI/IMeHeHI/Iﬂ HayLIHI)IX METOA0B N MepOHpI/IﬂTI/If/'I 110 CHUKCHHUIO
TEXHOTEHHOHN Harpy3KH Ha OKPYKAIOIIYIO CPEAyY IPH IKCILTyaTallMOHHOM
pasBezke, 100bIUe U epepadoTKe TBEPBIX MOJIE3HBIX UCKOIIAEMbIX

[TK-6 ucnonbp3oBaHEM HOPMATUBHBIX JOKYMEHTOB IO O€30MaCHOCTH U IPOMBIIILICHHOM
CaHUTApPHUU NPU MPOEKTUPOBAHUH, CTPOUTEIHCTBE U IKCILTyaTAIIMH MPEINPUSATHH IO
AKCIUTYaTaIllMOHHOM pa3Beike, JOObIYE U MepepadOoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX U
MOA3EMHBIX O0OBLEKTOB

3HaTh HOPMAaTHBHBIE IOKYMEHTHI TI0 0€30MaCHOCTH M MPOMBIIIICHHONW CAHUTApUHU
IIPY POEKTUPOBAHNH, CTPOUTEIBCTBE U DKCIUTYyaTALUU IIPEAITPUATHH 110
repepaboTKe TBEP/IbIX MOJIE3HBIX UCKOTAEMBbIX

YMers MIPUMEHSTh HOPMAaTUBHbIE TOKYMEHTBHI 110 O€30MaCHOCTH U IPOMBIIIIEHHON
CaHUTapHUU MPU NIPOCKTUPOBAHUU, CTPOUTEILCTBE U HKCILTyaTallu1
MIPEeANPUATHI 110 epepadoTKe TBEPbIX MOJIE3HBIX NCKOMAEMbIX

Branets HaBbIKaMU PUMEHEHHUSI HOPMaTUBHBIX JIOKYMEHTOB 10 0€30MacHOCTH U
[IPOMBILLTICHHOW CAHUTAPUU IIPU IIPOEKTUPOBAHUHU, CTPOUTEIILCTBE U
9KCIUTyaTalluu NPeANpUsTUil o nepepadboTKe TBEPbIX MOJIE3HBIX
HCKOIIAeMBIX

ITK-17 rOTOBHOCTBIO UCIIOJIB30BATH TEXHUUECKUE CPEJCTBA ONBITHO-IIPOMBIIIIEHHBIX
UCIBITAaHUN 000pYI0OBaHUS M TEXHOJIOTHI MPH SKCIUTyaTallUOHHOW pa3BelKe, 100bI4e,
nepepabdoTKe TBEPABIX MOJE3HBIX HCKOMAEMBbIX, CTPOUTEILCTBE U IKCILTyaTalluy MO3EMHBIX
00BEKTOB

3HaTH OCHOBHBIC TCHACHI WU Pa3BUTHUA IIPOU3BOACTBECHHBIX ITPOLECCOB,
IOKa3aTciivu IMMPOrU3BOACTBA

Ymerb IIPUMEHSATh U3Y4YE€HHbIE TEHJCHIIUU Pa3BUTUS IIPOU3BOJCTBEHHBIX
MPOIIECCOB, NTOKA3aTEIHN MIPOU3BOICTBA B MPOPECCUOHATIBHOM IEATETLHOCTH




Bnanets

TEHJCHLIUSIMU Pa3BUTHUS IPOU3BOJICTBEHHBIX MTPOLIECCOB, MTOKA3ATEIN
MIPOU3BOJICTBA B POGECCHOHATBHON JACSITEILHOCTH

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOCKTHBIX HHHOBAIIMOHHBIX PEIICHHUH 11O
IKCIUTYaTaIlMOHHOM pa3Belike, J0ObIYe, epepadOTKe TBEPABIX IMOJIE3HBIX HCKOMAEMBIX,
CTPOUTENIbCTBY U IKCILTyaTalluy MOA3EMHBIX O0BEKTOB

3HaTh OCHOBHBIE TeH/ICHIIUU PA3BUTHUSI NHHOBAI[MOHHBIX PEIICHUH 110 repepadoTKe
TBEPJBIX MOJIE3HBIX UCKOMAEMBIX

YmMmets MIPUMEHATh U3yYEHHBIE TEHACHIIMU Pa3BUTUS NHHOBALIMOHHBIX PEIIEHUH 110
nepepadoTKe TBEP/BIX MOJIE3HBIX HCKOMTAEMBbIX

Bnanets TEHJCHIUSIMH Pa3BUTUSI MHHOBAIIMOHHBIX PELICHHH 10 nepepadoTke

TBCPABIX ITOJIC3HBIX HCKOIMACMbIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora— 117,8 akax. 4acos:
—ayautopHas — 112 akan. 9acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB

— caMocCTosTeNbHAs paboTa — 62,5 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas ) =
o | KoHTakTHas pabota E 3 dopma TEKyIIEro
Paszen/ Tema g (B axaj. yacax) E E{ Bun 3 KOHTPOJISA Kon
S 3 ©|CcaMOCTOSTENbHOM | yCIeBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xomnerenuuu
O 2 £ paboThI MIPOMEKYTOUHOH
Tex. 7a0. | mpaKT. ER aTTeCTAIMH
3aH. 3aH. |Q &
1. 1. Knaccudukanus HONE3HBIX
HICKOTIaeMbIX
Nzyuenue TICK-6.2,
OCHOBHOI U TICK-6.3,
11 11 Knaconpuxamms JIOIOIHUATEILHOMN TICK-6.4,
MOJIE3HBIX HCKOMAEMBbIX 2 fATCPATYPHI 11O TCK-6.5,
JIACIUATIINHE, TICK-6.6,
KOHCIIEKTa TK-5, T1K-6,
JIEKLHAMN. I1K-17, TIK-19
10
N3yuenue TICK-6.2,
OCHOBHOM H J10- TICK-6.3,
1.2 1.2. TexHonorus MOJIHUTEILHOM TICK-6.4,
IIOATOTOBKH MOJIE3HBIX 2 JTUTEpaTypHI TIO TICK-6.5,
HMCKOITAEMBIX K 000TaIlEHHUIO JIUCLMILINHE, TICK-6.6,
KOHCIIEKTa TIK-5, TTIK-6,
JIEKIUH. I1K-17, TIK-19
Wroro no pazneny 4
2. 2. Texnonorus oOoraiieHus
PYI IIBETHBIX ME-TaJLIOB
2.1 2.1 TexHoaOTHYECKHE Nzyuenue TICK-6.2,
TAOBI W cOpTa  pyn. OCHOBHOM U J10- 3amuTa ICK-6.3,
IIpensapurensHoe MOJHUTEJIbHOU 71a00paTOPHBIX [ICK-6.4,
oOorameHue pyn IBETHBIX 2 5 JUTEPaATypBI IO pabor IICK-6.5,
METAaJIJIOB. [IpakTuka JMCIUTIINHE, Kontposbnas TICK-6.6,
oboramieHuss  MEIHBIX U KOHCIICKTa pabora Nel, 3 TIK-5, TIK-6,
ME/IHO-IIUPUTHBIX pY. JICKIUH. MK-17, TIK-19
10
Nzyuenue IICK-6.2,
OCHOBHOM H J10- TICK-6.3,
2.2 2.2 IMpakTuka MOJHUTEIBHON 3amura TICK-6.4,
oOorareHus 3 421 JUTEPATypHI 110 1a60paTOPHBIX IICK-6.5,
ME/IHO-I[UHKOBBIX PY/I. JTUCLIUTUIMHE, pabot TICK-6.6,
KOHCITEKTa TIK-5, TTIK-6,
JIEKIIHAMN. I1K-17, T1IK-19




I1CK-6.2,

2.3 2.3 CBUHIIOBO-IIMHKOBEIE Usyuenne
u ! ! OCHOB}I,-IT)I‘/‘I H JI0- TICK-6.4,
. TICK-6.5,
MEIHO-CBUHI[OBO-IIMHKOBEIE MTOJTHUTEILHOM 3armura
TICK-6.6,
pynbl. Cxembl oOorareHus. 3 4/41 5 JUTEPATYpPHI 110 1a00paTOPHBIX K-5. [1K-6
Meronpt pasneneHus JIMCITUTIINHE, pabot HKI-19 '
KOJUIEKTUBHBIX KOHCIIEKTA .
KOHIICHTPATOB. JIEKITUH. TICK-6.3,
I1K-17
2.4 2.4 TexHOIOTHYECKHUE I/IsyquH e TCR-6.2,
CXEMBI U PEXUMBI (IoTa-IuH OCHOBHOM 1 H‘i’ TICK-6.3,
MEJIHO-MOTHONCHOBEIX DL, MOJIHUTEIILHOMU 3amura TICK-6.4,
4 3 JUTEPATYPHI 110 nabopaTopHBIX TICK-6.5,
Meronbl pasne-JeHus
METHO-MOJTHG ICHOBBIX JIHACLHUININHE, pabot TICK-6.6,
KOHICHTPATOB. KOHCITIEKTa TIK-5, I1K-6,
JIEKIIHH. I1K-17, TIK-19
N3ydenue TICK-6.2,
OCHOBHOM H J10- TICK-6.3,
2.5 2.5 IIpakTuka MOJIHUTEIILHOM 3amura TICK-6.4,
oOoraiieHuss HHUKEJICBBIX H 3 3/3U JUTEPATYPHI 110 n1abopaToOpHBIX TICK-6.5,
ME/IHO-HUKEJIEBBIX PY/I. JMCIUIIINHE, pabor TICK-6.6,
KOHCIIEKTa TIK-5, T1IK-6,
JIEKITUH. I1K-17, TIK-19
N3yuenue TICK-6.2,
OCHOBHOM H J10- TICK-6.3,
MOJIHUTEIILHOM TICK-6.4,
2.6 2.6 Merauyprust Meau 4 5 JIUTEPATYPHI 110 TICK-6.5,
JMCIUIIINHE, TICK-6.6,
KOHCIIEKTa TIK-5, T1K-6,
JIEKIUH. I1K-17, TIK-19
Nzyuenue TICK-6.2,
OCHOBHOM | J10- TICK-6.3,
MOJHUTEILHON TICK-6.4,
2.7 2.7 Meramnyprus IiMHKa 4 5 JUTEPaTyphl O IICK-6.5,
JACHUATIINHE, TICK-6.6,
KOHCIIEKTa TIK-5, T1K-6,
JIEKLHAMN. I1K-17, TIK-19
Nzyuenue TICK-6.2,
OCHOBHOM U J10- TICK-6.3,
MOJHUTEILHON TICK-6.4,
2.8 2.8 Meramntyprus CBHHIQ 4 JUTEPATYpPHI 110 IICK-6.5,
JMCIUIIINHE, TICK-6.6,
KOHCIIEKTa TIK-5, T1K-6,
JIEKLHAMN. I1K-17, TIK-19
29 2.9 TexHonorus
oboraiieHus Wzydenne TICK-6.2,
30JI0TOCOEPIKAIINX pyZn, OCHOBHOM U J10- TICK-6.3,
pocchIlield U KOHIJIIOMEPAaTOB. MOJIHUTEIILHOM 3amura TICK-6.4,
TIpoueccer 4 3/3U 7,5 | nureparypsl mo nabopaTopHBIX TICK-6.5,
TUAPOMETAUTYPTHH B CXeMax UCHUILINHE, pabot TICK-6.6,
obora-1eHus. KOHCITEKTa TIK-5, TIK-6,
AmMansramanus u JIEKIUH. I1K-17, TIK-19
[[MaHUPOBAHHUE.
HWroro no pazneny 31 |17/121 27,5

3. 3. Pazgen

HNCKOITACMBIX

Texuonorust
oOoraiieHus: HepyAHBIX MOJIE3HBIX




S _—
KauecTso " OCHOBHOM 1 /:[(3— Kontponbhas TICK-6.3,
TeXHONOMIUECKHE copra. MOJHUTEILHON pabota Ne2 TICK-6.4,
. 2 4 5 JUTEPATYpPHI 110 3amuTa TICK-6.5,
IToaroroska yriiei K
JTUCLIUTUIAHE, nabopaTopHBIX TICK-6.6,
;OKCOBaHHIO' KOHCITCKTa pa-6or TIK-5, TIK-6,
Texosoniieckie cxevsi u ek, MIK-17, 1TK-19
Nzyuenue TICK-6.2,
3.2 3.2 Oo0orarennue OCHOBHOM H J10- TICK-6.3,
rpaduToBbIX pyd. Tunsl pyx, MOJHUTEIBHOU 3amuTa I1CK-6.4,
0COOEHHOCTH 2 4 5 JUTEPATYPHI 110 nabopaTopHBIX TICK-6.5,
TEXHOJIOTMYECKUX CXEM, JHCLHILIAHE, pa-6ot TICK-6.6,
[okasare-Jiv o0oramieHus. KOHCITIEKTa TIK-5, I1K-6,
JIEKIIHH. I1K-17, TIK-19
N3ydenue TICK-6.2,
3.3 3.3 TIpakTuka OCHOBHOM H J10- TICK-6.3,
oboraiieHus KaOJIMHOBBIX MOJIHUTEIILHOM 3amura TICK-6.4,
pya, HC-TIOJIb3YEeMBbIC 2 4 5 JUTEPATYPHI 110 n1abopaToOpHBIX TICK-6.5,
CIIOCOOBI, TEXHOJOTHH | JIUCIUTIIIUHE, pa-6ot TICK-6.6,
00opya0Ba-HuUE. KOHCIIEKTa TIK-5, T1IK-6,
JIEKITUH. I1K-17, TIK-19
W3zyuenue I1CK-6.3,
OCHOBHOM H J10- TICK-6.4,
3.4 3.4 TIpaxTuka MMOJIHUTEIBHON 3amura TICK-6.5,
oboraiieHuss MarHe3uTOBOTO 2 421 5 JIUTEPATYPHI 110 n1abopaToOpHBIX TICK-6.6,
CBIpBS U TaJIbKa. JUCLMILINHE, pa-6ot TIK-5, TIK-6,
KOHCIIEKTa I1K-17, TIK-19,
JICKLIMH. TICK-6.2
10
Nzyuenue TICK-6.2,
OCHOBHOM | J10- TICK-6.3,
3.5 35 Texuonorus MOJHUTEILHON 3amura TICK-6.4,
o0oraiieHuss KUaHUTOBBIX U 2 4/41 JUTEPATYpPHI 110 71a00paTOPHBIX IICK-6.5,
aH-JTaTy3UTOBBIX PY. JUCITUTLIHHE, pa-6ot TICK-6.6,
KOHCIIEKTa TIK-5, TIK-6,
JIEKLHAMN. I1K-17, TIK-19
Nzyuenue TICK-6.2,
OCHOBHOM U J10- TICK-6.3,
i?orameﬂ?/lf CE}IZ) ZI;TI_IP::E MOJHUTEILHON TICK-6.4,
2 5 JUTEPATyphl O IICK-6.5,
MaTepHa-JioB u
BepMUKYTHTOBEIX PyL JUCLIUTUINHE, TICK-6.6,
’ KOHCIIEKTa TIK-5, TIK-6,
JIEKLHAMN. I1K-17, TIK-19
3.7 3.7 TexHomorus H3yqevH e TCR-6.2,
e —— PyIL OCHOBHOH 1 J10- IICK-6.3,
Crenuanb-Hple  METOABI U MOJTHUTEIBHOMN TICK-6.4,
2 5 JUTEPaTyphl O IICK-6.5,
rpaBUTAIIOHHOE
oGoramere 10-BOIKA JMCIUTIINHE, TICK-6.6,
YEpPHOBBIX K(;HI_IeHTpaTOB Konerexta TTK-5, IIK-6,
) JIEKITHIA. I1K-17, TIK-19
Nzyuenue IICK-6.2,
OCHOBHOM H J10- TICK-6.3,
3.8 3.8 Texuonorus MOJHUTEIBHON TICK-6.4,
o0oraiieHuss KBapLEBOIO U 1 5 JUTEPATypHI 110 IICK-6.5,
T0JIC-BOIITIATOBOTO CHIPHSI. JIHCHHILINHE, TICK-6.6,
KOHCITEKTa TIK-5, TTIK-6,
JIEKIIHAMN. I1K-17, T1IK-19
Uroro no pazaeny 15 | 20/61 35




4, 4. Pasgen  Texuomorus
oboraIieHus TOPHO-XHMHUYECKOTO
CBIPBS

Nzyuenue TICK-6.2,
4.1 4.1 Texuonorus OCHOBHOM U KonTponbHas TICK-6.3,
oboraieHus arlaTUTOB, JIOTIOTHUATEILHOMI pabora No2 TICK-6.4,
dhocdo-puroB. OcobeHHOCTH 4 JUTEPATYPHI 110 3amura TICK-6.5,
CXeM i pEeareHTHBIX JIACIUILINHE, 7ab0paTOPHBIX TICK-6.6,
PEXKU-MOB (PIIOTALHH. KOHCIICKTa pabot TIK-5, T1K-6,
JIEKIIHH. I1K-17, TIK-19
Nzyuenue TICK-6.2,
4.2 4.2 KanuiiHple COJH, OCHOBHOM U TICK-6.3,
METOABI KX  O0OOTalleHMs, JIOTIOTHUATEILHOMI TICK-6.4,
O0COOCHHOCTH  TEXHOJIOTHH 4 JUTEPATYPHI 110 TICK-6.5,
(hroTanumy, peareHTHBIC JIHACIUATIINHE, TICK-6.6,
PEKUMBI. KOHCIIEKTa I1K-5, I1K-6,
JIEKIIHAMN. I1K-17, TIK-19
10
Nzyuenue TICK-6.2,
4.3 4. T HU HBIX o
u 3MI>II?.IISI§(())B?/II(IJI§LIX€[)(;§). Ux OCHOBHOW H TICK-6.3,
JIOMOJHUTEILHON TICK-6.4,
¢notaums. CrnenuanbHble |
KOMOUHHPOBAH-HbIE 4 JIUTEPATYPHI 110 TICK-6.5,
TeXHONOMHH X JIHACIHTIINHE, TICK-6.6,
nepepaboTK. KOHCIIEKTa TIK-5, T1K-6,
JIEKIHAMN. I1K-17, TIK-19
Nzyuenue TICK-6.2,
OCHOBHOM 1 TICK-6.3,
4.4 4.4 TexHonorus JIOIOIHUATEILHOMN 3amura TICK-6.4,
oboramieHuss OapuTOBBIX U 3 5 JUTEPATYpPHI 110 71a00paTOPHBIX IICK-6.5,
(hITFOO-PUTOBBIX PYII. JTUCLIUTUTHAHE, pabor TICK-6.6,
KOHCIIEKTa TIK-5, TIK-6,
JIEKLHAMN. I1K-17, TIK-19
Hroro no pazneny 15 5
5. 5. Pasmen  Texuomorus
o0oraIeHus pya penKHuX
METaj-JIoB
5.1 Oo0oratenue
CIOZYMEHOBBIX pya.
OGoramienne "
poccmﬁleﬁ Eiﬂpfconuﬂ TCK-6.2,
BoJIb(ppama TI/ITaHaT TCR-6.3,
Hepepa60T;<a YPaHOBBIX PYA. TCK-6.4,
Pamnomerpuueckoe 1015 TICK-6.5,
rpaBUTAIIOHHOE ’ IICK-6.6,
(norarmonHoe (;601“8.H16HI/IG. IIK-5, IIK-6,
IIK-17, IIK-19
KombunupoBaHHbie
MPOLIECCHI nepepaboTKu
KOM-TUICKCHBIX PY/.
Wroro no pazaeny 5
6. Toro mo IucHuIiInHe
TICK-6.2,
TICK-6.3,
TICK-6.4,
6.1 Dx3amen 10 TICK-6.5,
TICK-6.6,
TIK-5, TIK-6,
I1K-17, I1IK-19
Uroro mo pazneny
Uroro 3a cemectp 70 142/18U 62,5 SK3aMeH




Hroro no JUCHUITIIINHE

70

42/181

62,5

OK3aMCH

ICK-6.2,IICK
-6.3,IICK-
6.4,IICK-
6.5,IICK-
6.6,I1K-5,ITK-
6,ITK-17,I1K-
19




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce nmpemnosaBaHus — JUCHMIUIMHBI — IPUMEHSIOTCS  PA3jIMYHbIE  BUAbBI
00pa3oBaTeNbHBIX TEXHOJIOTHUM.

Jlekuuu  HpOBOJAATCS Kak B TpagulMOHHOM ¢opme, Tak U B  (opme
JEKIUM-KOHCYIbTAllMM, TJ€ TEOPETUYECKUM MaTepuan 3apaHee BbIJACTCA CTYIEHTaM Ul
CaMOCTOSITEJIbHOTO M3Y4YEeHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMM 00pa3zoM, JIEKLUs
IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-IUCKYCCHUS.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOPHBIX padoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephallia M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISAIOT
CTYAEHTaM OCO3HaTh KOMIUICKCHBI XapakTep Kypca, €ro OpraHM4YecKyro CBs3b C JIPYTUMHU
JUCHUTUTMHAME; C(hOPMHUPOBATh 3HAHHUA O IPOIECCaX OKYCKOBAaHMS M METaJUTyprHYeCKUX
nporeccax, a TaKkKe B JajbHEHIIEM MPUMEHUTh IIOJIyYCHHbIE 3HAHHUA B IPAKTUYECKON
JESITEIIbHOCTH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
NPECTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BAaHUEM MYJIbTUMEIUITHOTO 000y I0OBAHNS.

1. TpanuuuonHsle 0oOpa3oBaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNIbHOTO  IpoLlecca, MPEANOJAralIlyl0 MPSAMYI0 TPAaHCISALUI 3HAHUM  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENpOIYKTUBHBIN XapakKTep.

®opmbl y4eOHBIX 3aHATHH C NCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmannoHHas JeKuus — I[OCJeNOBaTelbHOE H3JIOKEHHE MaTepuajia B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mperoiaBaTess U CTyJIeHTOB, OOCYKJICHHE 3apaHee MOArOTOBICHHBIX
COOOIIEHNH TO KaXJIOMy BONpPOCY IUIaHa 3aHATUS C E€AMHBIM Ui BCeX IepeuHeM
peKoMeH1yeMo 00513aTeIbHON U JOMIOJIHUTEIBHOM JTUTEpaTyphl.

[IpakTiueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUH U HAaBBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MO3HABATEIbHON AESATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCMOIb30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoaralonee MOCTaHOBKY
NpoOJeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOpP-CKME KOMMEHTApUHU, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPIPETAUA H3y4aeMOro
MmarepHaa.

Jlexumst «BaBOeM» (OWMHapHas JIEKIWA) — U3JIOKEHHE wmaTepuana B ¢dopme
JMajioruye-cKoro OOIIeHUsl JBYX IMperojaBaTeneil (Hampumep, PEeKOHCTPYKLUS AHUaiora
npeJICTaBUTeNIeN pa3IuYHbIX HAYYHBIX [IKOJI, «YYEHOTO» U «IIPAKTUKa» U T.I1.).

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAaKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HalpaBJieHHAsT Ha peIIeHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen oT
CTYZICHTa IPUMEHEHHS KaK HayYHO-TEOPETUUECKUX 3HAHU, TaK M IPAKTUYECKUX HABBIKOB.

[IpakTHueckoe 3aHATHE HA OCHOBE Kelc-MeTo]a — 00y4eHHE B KOHTEKCTE MOJIEIUPYEMOit
CHUTYallUH, BOCIIPOU3BOALICH peabHbIE YCIOBHUS HAYYHOU, TIPOU3BOJICTBEHHOM, 00IIeCTBEHHOM
nesitenbHOCTH. OOyyarolyecs: JOJKHBI MPOAHATM3UPOBATh CUTYallUIo, pa3o0paThcsi B CYTH
npo6eM, IPeAToKUTh BO3MOYKHBIE PEIIEHHS U BBIOpaTh yulnee u3 Hux. Keiicel 0azupyroTcs Ha
peaabHOM (paKTHYECKOM MaTepualle WM 5Ke MPUOIMKEHBI K pealbHOM CUTYyalluu.

3. UrpoBble TEXHOJIOIMH — OpraHu3alys 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJEJICH IOBEJICHNUS B PAMKAX MTPEIOKEHHBIX CLIEHAPHBIX YCIOBHH.



®opMbl y4eOHBIX 3aHATHI C UCTIOIb30BAHUEM UTPOBBIX TEXHOJIOTHIL:

VYuebHasg urpa — (opma BOCCO3AAaHUS IPEIMETHOTO U COLMAIBHOIO COAEP)KaHUS
Oyaymeli mpodeccHoHaIbHON AEATENbHOCTH CIEHUANNCTa, MOJEIUPOBAHUS TAaKUX CHCTEM
OTHOILIEHHUH, KOTOPBIE XapaKTEePHBI s 3TOM AEATEIIbHOCTH KaK LEJIOTO0.

JlenoBasi Urpa — MOJEIMPOBAHUE PA3IMYHBIX CUTYallui, CBA3aHHBIX C BBIPAOOTKOW U
HNPUHATHEM COBMECTHBIX PEILEHHH, 00CYXKIEHHUEM BOIIPOCOB B PEKUME «MO3TOBOIO IITypMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

PoneBas urpa — umHTalus WIM PEKOHCTPYKLUS MOJEIEH pPOJIEBOTO IOBEIECHUS B
NPEJIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4. TexHOJOruM MPOEKTHOro OOy4YeHMsI — OpraHu3alys 00pa30BaTENBHOrO Ipolecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PEIICHHs MPOOJEMHOHN 3aJa4d WM BBITIOJIHEHUS
yueOHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-1103HABATEIbHYIO 1€ TEIbHOCTh
TPYIIIBI CTYCHTOB, HANPAaBICHHYIO HA BBIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
(GOpMYIHUPOBKY OKHAAEMBIX PE3yJbTaTOB, OIpPEJCIEHUE MPUHLUIOB U METOAMK PpeIIeHUs
MOCTABJICHHBIX 3aJlad4, IUIAHUPOBAHWE XoJa palbOThl, MOWUCK JOCTYHBIX M ONTHMAIIbHBIX
pecypcoB, MO3TAHYI PEANM3ALUI0 IUIaHA pabOThl, MPE3CHTALUI0 PEe3yJbTaToOB pPabOThl, MX
OCMBICIICHUE B Pe(DIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs  ([I0KA3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpEAEJICHHE HaydyHOUW MpoOJieMBbl,
npeaMera U O0bEKTa MCCIEAOBAaHUA, LieJiel W 3a/ady, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIO0TE3bl, 000011IeHNE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX MTPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUIIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
yueOHO-TI03HaBaTeIbHasl JAEATEIbHOCTh CTYAEHTOB OCYILECTBIIETCS B paMKax pPaMOYHOIO
3a/laHusl, IOJUMHSISICH JIOTHKE U HHTEpPEcaM yYaCTHUKOB ITPOEKTA, )KaHPY KOHEYHOTO pe3yJibTaTa
(razera, huUIHM, IPA3AHUK, U3JAHUE, DKCKYPCHUS H T.I1.).

NupopmaninoHHbli  MpOeKT — y4yeOHO-TIO3HABAaTENIbHAsl JESITENBHOCTh C  SIPKO
BbIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cUCTeMAaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
o0o011eHune 115 Mpe3eHTauy 6osee HMPOKON ayTUTOPHHN).

5. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alys 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IperoiaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUI  MHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOIICHHS B X0€ 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBaroLIeiicss HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbI yUeOHBIX 3aHSTHH C HCIIOJIB30BAaHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

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

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXKrpYNIOBOW JHAlOr, IUCKYCCHSI Kak
CIIOp-/IUAJIor).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEIMaT3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEICTB PabOThI ¢ MH(POPMaLUEH.

@opmMbl Y4eOHBIX 3aHATUH C MCMHOJB30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHUH:

Jlekuus-Bu3yanu3anusi — M3JI0XKEHUE COACP)KaHUS COMPOBOXKAACTCS Ipe3eHTALUCH
(MeMoHCThAITMEN VUEOHRIX MATENUAIIOR. TINENCTARITEHHKIX R NARITUYHKIX RHAKORKIX CUCTEMAX.



B T.4. WJUTIOCTPATUBHBIX, IPaUUECKHX, ayH0- U BUICOMATEPHATIOB).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4YaroIIMXCst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJISA POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B MPUITOKECHHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
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B.M. ABnoxun. — 4-e u3j., crep. — Mocksa : 'opHas kuura, [0. 1.]. — Towm 2 : Tex-HOonornu
oOoramenus 1oye3Hsix uckomnaeMsix — 2017, — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. Kueitn, M.C. TexHosorust 000raiieHus MoJae3HbIX UCKOMAeMBbIX | yaeOHoe mocodue /
M.C. Kneiin, T.E. Baxonnna. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa, 2017. — 193 c. —
ISBN 978-5-906888-51-8. — Pexum nocryma: https://e.lanbook.com/book/105409

3. OCHOBBI METALTypru4ecKkoro npouspojcTea . yueouuk / B.A. burees, K.H. BnosuH,
B.M. Konokonsie, B.M. Canranuk. — Cankrt-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Pexwum pocrymna: https://e.lanbook.com/book/90165

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. bensieB, C.B. OcHOBBI METAJULYPrUYECKOTO U TUTEHHOIO IPOU3BOJICTBA | yUeOHOE

noco6ue / C.B. Bensies, U.0. Jleymun. — Pocro-Ha-J{ony : ®enuke, 2016. — 306 c. —
ISBN 978-5-222-24740-2. — Pexum noctymna: https://e.lanbook.com/book/102277

2. AGpamoB A.A. IlepepaboTka, oboramieHne U KOMILIEKCHOE UCTIOIb30BaHUE TBEP-IbIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: YueOnuk. M.: MI'TYVY, 2004. — 471 c.

3. AGpamoB A.A. Ilepepabotka, oOoramieHre 1 KOMIUIEKCHOE UCIOJIb30BAHNE TBEP/BIX
nosie3HbIx uckomaembix. T.11 TexHomorust oGoramieHus Mojae3HbIX UCKOMaeMbIX: YueOHuK. M.:
MITYVY, 2004. -471c.

4. A6pamoB A.A. TexHomorus repepadOTKu 1 oborameHus pya: Y4aeo. mocob. B 2 kH. —
M.: U3natensctBo MITY, 2005.

5. CmnpaBounuk mo obOoramenuto pya. B 3 T. /Tlog pen. bormanosa O.C.-2-¢ m3n.,
ne-pepad. u non. — M.: Henpa, 1983.

6. Ilepuommueckne wuzmanus: «OOoramenue pyn», «lopHBIH KypHam», «M3Bectus
BBICHIMX YU4EOHBIX 3aBe/IeHUIl», pedepaTuBHBIN KypHaI «I OpHOE IEII0M».

B) MeToauyeckue ykasaHus:

1. [Herogs E.IO., HlaBakyneBa O.Il. IlepepaboTka TMOJIE3HBIX HCKOMAEMBIX
[DnexTpon-ubIii pecype] : mpaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 snekTpoH.
ont. muck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:
https://e.lanbook.com/book/111337 Asnoxud, B.M. OcHOBBI 000TaIeHUs MOJIE3HBIX

UCKOMaeMbIX | yueOHUK : B 2 Tomax / B.M. ABnoxuH. — 4-¢ u3n., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHoJIOTHU 00OTaIIEeHUs MOJIe3HBIX ncKomaeMbix — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/105409 Kireiin, M.C. TexHosorus oborameHus moe3HbIX
uckomaembix : yueoHoe nocodue / M.C. Kneiin, T.E. Baxonuna. — Kemeporo : Ky3['TY umenn
T.®. T'opbauesa, 2017. — 193 c. — ISBN 978-5-906888-51-8.

https://e.lanbook.com/book/90165 OCHOBBI METALTYPrHYeCcKOr0 IPOU3BOJICTBA
yueOonuk / B.A. buree, KH. Bpgosun, B.M. Komokonsiie, B.M. Canranuk. —
Caunxr-TTerenavnr : JTank. 2017. — 616 ¢. — ISBN 978-5-8114-2486-3.

IIporpammHoe o0ecnieuenne

Haumenosanue I1O No norosopa CpoK JeiicTBUS TUIEH3UU
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7Zip CBOOOJIHO  pacIpOCTPaHIEMOC 0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchUIKa

Wudopmannonnas cucrema - EnuHOe OKHO JOCTyMa K
MH(pOPMaLMOHHBIM pecypcam

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

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — PocCUICKHMI MHAEKC HAy4YHOI'O LIMTUPOBAHUS
(PUHII)

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

ITouckosas cucrema Akagemus Google (Google Scholar)

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-ICCKOe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:
HCKI_II/IOHHaH AyAUTOpUA: MYHLTHMGHHIZHBIG CpeaACTBa XpaHCHUA, IICpcaadn H

IpeJicTaBlIeHUs yueOHON HUHPOPpMAIIUH.
JIaGoparopusi MEXaHUYECKHUX UCCIIe0BAHMIMA:
1. JJaGoparopHasi ycTaHOBKA IIIEKOBOM IPOOUIIKH;

2. JJabopaTopHas ycTaHOBKA KOHYCHOM APOOUIIKY KPYITHOTO APOOICHHUS;

3. JJabopaTopHas ycTaHOBKA BAJIKOBOW IPOOHIIKHY;

4. J'Ia60paT0pHa${ YCTAaHOBKA MEXAHUYCCKOT'O BCTPAXUBATCIIA,

5. JlaboparopHasi ycTaHOBKa IIapOBOM MEJIbHUIIBI,

6. JlJabopaTopHas yCTaHOBKa MEJIbHHUIIBI C BPALIAIOLIEICS OCBIO;

7. JJabopaTtopHas ycTaHOBKAa HHEPLIMOHHOT'O TPOXO0Ta;

8. CranmapTHbIit HAOOp CUT

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIYKHBAaHUS y4eOHOro
obopynoBanusi: Ilkapel s XpaHeHUs Y4eOHO-METOAMYECKOH JAOKYMEHTAlMM, Yy4eOHOro

000pyI0BaHUs ¥ Y4€OHO-HATJIAIHBIX TTOCOOUH.


http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTiedYeHHe CAMOCTOSATEIbHOM PadoThl 00y4arOINXCSI

[To mucuumumne «TexHonorus oOorameHus MoJIe3HbIX HCKOMAEMBIX » MTPEIyCMOTPEHA
ayJUTOpPHAsl ¥ BHEAYJUTOPHASI CAMOCTOSITeNIbHAs pab0oTa 00y4YaromnuXCsl.

CamocrosTenbHas paboTa CTyIEHTOB IOCTPOSHA TAKUM 00pa3oM, 4TO B Ipolecce padoThl
CTYACHTBI 3aKPETUISIOT 3HAHHUS, TIOJTYYCHHBIC B TIPOIIECCE TEOPETHUECKOTO O0YUCHHSI, TEM CaMbIM
bopmupyIOT IpodecCHOHATLHBIE YMEHUS U HABBIKU.

B niporiecce u3ydeHUs: AUCIUTUIMHBI OCYIIECTBISICTCS TEKYIUI U IEPUOTUICCKUN KOHTPOIIb
3a pe3ysbTaTaMHi OCBOSHHs yueOHOTO Kypca. TeKymuid KOHTPOIb OCYIIECTBIISIETCS
HETOCPECTBEHHO B MPOIIECCe YCBOCHUS, 3aKPEIUICHNUsI, 0000IIEH S U CHCTEMATHU3alluy 3HAHUH,
YMEHUH, BIIaICHUS] HABBIKAMH U TIO3BOJISIET ONEPATUBHO AMArHOCTHPOBATH M KOPPEKTHUPOBATD,
COBEPILIECHCTBOBATh 3HAHUS, YMCHHS U BJIAJICHUE HABBIKAMU CTYJICHTOB, 00CCIICUNBACT
CTHUMYJIMPOBAHHE U MOTHBAIIMIO UX JIEATEILHOCTH HA KAKIOM 3aHATHH. TeKyInid KOHTPOJIb
ocyliecTBIsieTcs B popMe yCTHOTO orpoca (codece1oBaHms ).

[Tepuoamdeckuii KOHTPOJIb [IETh KOTOPOro 000OIICHIE U CUCTEMATH3AIIHSI 3HAHHH, TPOBEPKa
3¢ (EKTUBHOCTH YCBOCHHS CTYICHTAMH OIPEICIICHHOTO, IOTHYECKU 3aBEPIICHHOTO COICPIKaHUS
y4eOHOTO MaTepraa OCyIECTBIsETCS B (hOpMeE 3aIIUTHI JTA0OPATOPHBIX, KOHTPOIBHBIX PadoT.

O1neHOYHBIE CPENICTBA ATl TPOBEJACHUS TEKYIIeH aTTeCTaluu

KOHTPOJIBHAS PABOTA Ne 1
Tema: TexHosorus odorameHnusi pyJ IBeTHBIX MeTAJJIOB

Bapuant Ne 1
TexHonorust o6orameHuss MEAHBIX U MEAHO-TUPUTHBIX pyA. OCHOBHBIE MUHEPATIBI MEIH.
MecTopoxaeHus.

Bapuanm Ne 2
TexHomorus O6OFaHI€HI/I$[ MCJIHO-IMHKOBBIX PYI. OCHOBHEBIE MHHCPAJIBI TUHKA.
MectopoxacHus.

Bapuanm Ne 3
TexHonorust odboraiieHusi MeIHO-MOJINOIEHOBBIX pyI. JloBO/IKa METHO-MOINOIEHOBBIX
KOHIIEHTpaToB. OCHOBHBIE MUHEpaJIbl MOJNOIeHA. MeCTOpOXKAECHUS.

Bapuant Ne 4
TexHonorust oborameHusi MeIHO-HUKENEeBbIX pyl. OCHOBHbIE MUHEPAJIbI HUKEISL.
MecropoxaeHus.

Bapuanm Ne 5
TexHomorust 000rameHus: CBUHLOBBIX U CBUHIIOBO-IIMHKOBBIX pyA. OCHOBHBIE MUHEPAJIBI
CBHHIIA. MeCTOPOKAEHUSI.
Bapunant Ne 6
TexHomorust oborarieHus: MeIHO-CBUHIIOBO-LIMHKOBBIX PYyA. MecTOpOKACHHUS.

KOHTPOJIBHASA PABOTA Ne 2
Tema: TexHonorust o0oranieHusi HEeMETATHYECKUX MOJIE3HBIX HCKOMAeMBbIX
BapuanTt Ne 1
KadecTBo 1 TeXHOJOTHUECKHE cOpTa yIied. TeXHOIOTHs 000TalIeHus YIile.
MecropoxaeHusl.
Bapuant Ne 2
CBolicTBa U MECTOPOXKICHHUS aTMa30B. TEXHOIOTHsI 000TameHus KUMOEPIUTOBBIX PY/I.
Bapuant Ne 3



TexHomnorust o0orameHus: KAOJIMHOBBIX pyJ. MecTOpOXKICHHS.

Bapuant Ne 4
TexHonorust oborameHus: pocHopUTOB U aMATUTOB. MeCTOPOKICHUSI.
Bapuant Ne 5
TexHomnorust oboramenus: KAUIMRHBIX pya. MuHepaisl. MecTopoxkaeHusl.
Bapuant Ne 6

TexHonorust 00orameHus: CEpHbIX pya. MecTOpOKACHUSI.

KOHTPOJIBHAS PABOTA Ne 3
Tema: [Ipon3BOACTBO LIBETHBIX METAJIOB
Bapuant Ne 1
OO0xUTr METHBIX KOHIEHTPATOB. XUMUYECKUE peaKlMu mpouecca 00xura. O0KUTroBbIE MEYH.
Bapuant Ne 2
OOGXUT IMHKOBBIX KOHIIEHTPATOB. XMMHUYECKHE PEAKIIUH MPOIIecca 00KuUTa.
Bapuant Ne 3
[TnaBka MeIHBIX KOHIIEHTPATOB B OTpa)kaTelbHbIX Neyax. CyIIHOCTh Mpoliecca U BaKHEH e
xumuyeckue peakuuu. CoctaB M CBOMCTBA IITEHHA U 1IUIAKA.
BapuanTt Ne 4
OO>KUT CBUHIIOBBIX KOHLIEHTPATOB.
BoccranoButenbHas miaBka CBUHIIA B IIAXTHBIX MeYax.
Bapuant Ne 5
OrreBoe papuHHpPOBAHUE METH.
OnexkTpudeckoe paQpUHUPOBAHUE MEIH.
BapuanTt Ne 6

Padunuposanue cBuHna. OCHOBHbIE IPUHLUIIBI M CTaIUU MPOLIECCOB PaUHUPOBAHMSL:
o0e3MekuBaHue cepoil, obeccepeOpeHre IMHKOM, OKUCIIUTENbHOE paUHUPOBaHKE, yIaICHNE
BUCMYTA.

[lenpro mabopaTOpHBIX padOT MO JAHHOM TUCHHUILIIAHE SBIISIETCS MPAKTUIECKOE
03HAKOMJICHHE CTYJIEHTOB C pa3IMYHBIMU CXEMaMU OOOTaIEHHs ITOJIE3HBIX HCKOMAEMBIX C
MOMOIIbIO IOJITOTOBUTENBHBIX Olepanuil (qpodaeHus, U3MeIbUeHus ), FPaBUTALlMOHHOTO,
(J10TallMOHHOT0, MATHUTHOTO METOJIOB 00OTAIlEHNUs, a TAKXKE MOJyYeHHE HABBIKOB 110
BBITMIOJTHEHHUIO PA3JIMYHbIX ONBITOB. B 4aCTHOCTH, CTYJEHT JOJIKEH YMETh NPaBUILHO 00OCHOBATh
IPE/CTAaBICHHYIO CXeMY O00OTaleH s Ul 3aJJaHHOTO TUIIA PY/Ibl, PACCUUTaTh OCHOBHBIE
MoKa3aTeny 00oralmieHus U MpeACTaBUTh HWHIUBUAYAIbHbIN 0TUeT. Bee monyueHHble
HKCIIEPUMEHTaJIbHbIE JaHHbIE HEOOXO0AUMO MPOAHATU3UPOBATh, IPOBEPUTH BBITIOJIHEHA JIN
OCHOBHas 11eJIb Pa0OTHI, CPOPMYINPOBATH BHIBOIBL. ECIH MosryueHsl HU3KUE TEXHOJIOTHYECKHE
MoKa3aTenu o0oraiieHus, yka3aTb BO3MOXHbBIE IPUYUHBI U IIyTH MOBBIIICHUS [TOKa3aTeseH.

[Tpu BeIONIHEHNH PAOOT CTPOrO COOJIIOATH MTPaBUiIa TEXHUKH O€30MAaCHOCTH U MHCTPYKIUH
o paboTe ¢ anmapaTypomu.

ITprMepHBIii TepeueHb TEM U 3aJJaHUM IS IOATOTOBKH K DK3aMEHY:
1. Knaccudukanus nojae3HbIX UCKOMAEMBbIX.
2. TekcTypHO-CTPYKTYpHBIE 0COOEHHOCTH MebCcoAepKaMX pya. OCHOBHbIE MUHEPAIIBI

3. TexHomnorus oborameHus MEIHBIX U MEAHO-MTUPUTHBIX pyA. MecTOpOKICHHUS.

4. TGXHOJ'IOFI/ISI O6OF3HI€HI/I$I MEOHO-ITMHKOBBIX pYJI OCHOBHI)IG MI/IHepaJ'IBI IINHKAa.
MecropoxaeHusl.

5. Texuomnorust oborameHust MOJTUOJICHOBBIX 1 MEAHO-MOJIUOACHOBBIX pya. OCHOBHBIC
MUHEPATBl MOJIUOACHA. MECTOPOXKICHHUS.

6. Texnomorus oborameHuss MeIHO-HUKENIEBBIX pya. OCHOBHBIE MUHEPAIbI HUKEJIS.
MecropoxaeHusl.

7. Texuomnorus o0oTameHuss CBUHIIOBBIX U CBUHIIOBO-ITMHKOBBIX pyA. OCHOBHBIC
MUHEPAJbI CBUHIIA. MECTOPOXKICHUSI.



8. Texnonorus oborameHust MEHO-CBUHIIOBO-IIMHKOBBIX pyJl. MeCTOpOXXICHHS.

9. TexHonorus oborameHusi MbIIIbIKOBBIX pyA. OCHOBHBIE MUHEPAJIBI MBIIIbSIKA.
MecropoxaeHusl.

10. TexHosorus U3BJIEYEHUS 30J10Ta U3 KOPEHHBIX Pya. MecTopoKIeHusI.

11. Mertozs! u3BIE€YEHUS 30J10TA U3 IIECKOB POCCHIITHBIX MECTOPOKICHUIM.

12. H3BnedeHue 30510Ta U3 Py U KOHIEHTPATOB [IMAHUPOBAHUEM U amMalibramaliiei.

13. KadecTBO U TEXHOJIIOTUYECKUE COPTA yriei. TeXHOIOrus 00oTalleHUs YTIIeH.
MectopoxaeHus.

14. Texuonorus oborameHus rpagUTOBBIX pya. MecTOpoKIeHUSI.

15. CpoiicTBa 1 MECTOPOXKICHUS AIMa30B. TeXHOIOrus 00oraieHus aiMasoB.

16. XapakrepucTuka altoMUHUEBBIX pyA. OCHOBHOE CBHIPbE ISl IPOM3BOJICTBA ATFOMHHUS.
O6nacTh NpUMEHEHUSI.

17. Texuonorus oOoTameHus] KAOJTUHOBBIX Py. MeCTOpOXKICHUSI.

18. Texnomorusi o0orameH s aHJaTy3UTOBBIX, KHAHUTOBBIX U CUJNTMMAHUTOBBIX PY/I.
Konnumuu Ha xoHLeHTpaThl. Mectopoxkaenus. O01acTs IPUMEHEHUsT KOHIIEHTPATOB.

19. Texnomnorust odoramieHus Tajabka U MarHe3UTOBOTO ChIpbsi. MeCTOpOXKACHHUS.

20. TexHosorUst 0OOTAMICHNUS KBAPIIEBOTO M MTOJIEBOIIIIATOBOTO CHIPHSL.

21. Texnonorusi oboramieHus cioel. MecTOpoXAeHHUS.

22. Texuomorust 000OTaNICHHS CEPHBIX PyII. MEeCTOPOKICHUS.

23. Texuomnorus oboramieHus: 0apuTOBBIX pyA. MecTopoKIeHUS.

24. Texuonorus oborameHust GocHopuToB U amaTuToB. MeCTOPOKICHUS.

25. Texnonorusi o0oranieHus KATMUHBIX pyA. MuHepansl. MecTopoxaeHus..

26. TexHomorust 00OTAICHNUS YPAHOBBIX pyl. MuHepanbl. MecTOpOKICHHUS.

27. dnotanus BoibppaMcoaepkaumx pya. Munepaisl Boiabhpama.

28. dnoTanys TUTAHOBBIX U IUPKOHUEBBIX pyJ. MuHepalibl TUTaHA U IUPKOHUSI.

29. TexHosorust 00OTAEHNS JIUTUEBBIX pyJ. MUHEpabl TUTHSL.

30. O0XHUT MEIHBIX KOHIIEHTPATOB. XMMHUECKHE peakuu npoiecca o00xura. O0xurobbie
HIEYH.

31. IlnaBka MeJHBIX KOHIIEHTPATOB B OTpa)kaTeJabHbIX nevax. CynHOCTh Ipolecca u
BaKHEHIINE XUMHUYECKUE peakiii. CocTaB M CBOWCTBA IITEHHA U IIJIaKa.

32. Or"eBoe pauHUPOBAHKHE MEIU. DIIEKTpUUECKOe padhUHUPOBAHNE METH.

33. O6UT HUHKOBBIX KOHIIEHTPATOB. XMMH3M IIpoLecca.

34. BeiujenauynBaHue IMHKA U OYUCTKA PaCTBOPOB OT NMpuMeceil. Anmaparypa Jis
BBIILIETIAYNBAHHUS.

35. O0XMUT U CrieKaHUE CBUHIIOBBIX KOHIEHTPATOB. XMMUYECKUE pPEeaKlIUy Ipolecca 00Kura.

36. Pa¢uHMpoBaHKE YEPHOBOI'O CBUHIIA.



Ilpunoscenue 2
7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTALIMU

a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:
Ilpumepnoe codeporrcanue:

CTpyKTypHBI
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OrneHouHBIE CpescTBa

ITK-5 roTOBHOCTBIO IEMOHCTPUPOBATh HABBIKU Pa3pabOTKH IJIAHOB MEPOTIPUSATUH 110 CHIDKEHUIO TEXHOTCHHON Harpy3Ku MPOU3BOACTBA HAa OKPYKAIOIILYIO
CpeAy NpH KCIIyaTallMOHHON pa3Bejke, 1oObIYe U NepepaboTKe TBEPAbIX NOJIE3HbIX HCKOMAEMBbIX, & TAK)KE IIPU CTPOUTENILCTBE U SKCILTyaTalluu

3HaTh HAay4HbIE METOJbI U MEPOIPUATHSA 10 CHIKEHUIO | [Tepeuens meopemuueckux 60npocos K IK3ameny:
TEXHOT€HHOW HAarpy3KH Ha OKPYKaIOIIYI0 Cpey MpHu 1. CymHocTb, Ti1aBHbIE 0COOCHHOCTHU U KJIACCU(DUKAIIMA MEXaHUYECKUX
IKCIUTYaTallMOHHOM pa3BenKe, J00bIue 1 IPOLIECCOB 0OOTAICHHS.
nepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAeMbIX 2. CymHOCTb, TIIaBHBIE OCOOCHHOCTH ¥ KJIaCCH(PHUKALUS THAPO- U
OHPOMETAIUTYPTUUECKHX ITPOIECCOB.
YmMmeth NIPUMEHATH HAYYHBIE METOJBI U MEPOIIPUATHS 110
. Ilpumepnvie npakmuueckue 3a0anus 014 IK3amena:
CHIDKEHHIO TEXHOT€HHON Harpy3Ku Ha . .
. CocTaBUTh CXEMY M peareHTHbIN peskKuM JUIst 000ralieHusl TOHKOBKPAIJIeHHOM
OKPY’KAaIOIIYIO Cpey MPH SKCILUTyaTallMOHHON .
JIBYXKOMIIOHEHTHOU PYybI
pasBejike, 100bI4e U nepepaboTKe TBEPIbIX
IIO0JIE3HBIX HUCKOIIA€MBIX
Bnaners HaBBIKAMH TPUMEHECHUS HAYYHBIX METOJIOB U Pewiums 3a0auy:

MEPONPUATHIA 110 CHIYKEHUIO TEXHOTEHHOM Harpy3Kku
Ha OKPY’KAOIYyI0 CPely MPHU IKCIUTyaTallMOHHON
pasBejike, 100bI4e U nepepaboTKe TBEPIbIX
IIOJIE3HBIX NCKOIIA€MBIX

OnpenenuTh TEXHOJOTHYECKHE MTOKa3aTeau (IOTAIIMOHHOTO 000TalleHus METHON
PY/bIL:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBEIXOJ XBOCTOB,

- Maccy XBOCTOB,

- I3BJICUCHUE MEJIU B ME/THBIN KOHIICHTpAT,

- U3BJICUYEHUE MEIU B XBOCTBI JUIS YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbrarhl pacueTa TEXHOJIOTHIECKHX ITOKa3aTeieit 0)OpMUTE B BUJIE CTaHaPTHOU
TaOJIMIIEL.

OnpenenuTh MapKy METHOTO KOHIICHTpaTa U3 TaoJl.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OrneHouHBIE CpescTBa

IIK-6 ncnons3oBaHueM HOPMATUBHBIX JOKYMCHTOB I10 0e30macHOCTH

n HpOMBII.HJ'IGHHOfI CaHHUTApUH IIPU MPOCKTUPOBAHNU, CTPOUTCIIBCTBE U OKCILTyaTallun

PEINPUATHIA N0 HKCIUTYaTAIIMOHHON pa3BeKe, T00bIYe U epepabOoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX M MOJI3EMHBIX OOBEKTOB

3HaTh HOpPMAaTHUBHBIE JJOKYMEHTHI 10 0€30M1aCHOCTH U Ilepeuenv meopemuueckux 60npocos K IK3ameny:
IIPOMBIILIICHHOW CAHUTAPUU IIPU IPOECKTUPOBAHNUU, 1. TexHosnoruueckue TUIBI U cOpTa pyld. Mapku KOHIEHTPATOB.
CTPOMTEBCTBE U 3KCIUIyaTalluX IIPEAPUITHIH 110 2. TexHonorus oboramieHus pyJ1 IBETHBIX U peiKUX MeTaioB. Konaummu Ha
nepepadoTKe TBEPABIX MOJIE3HBIX HCKOAEMbIX KOHIICHTPATHI.
3. TexHonorus oboramieHns HeMeTaIMUecKoro colpbsi. Konauuuu Ha
KOHIICHTPATBI.
YMmets [IPUMEHSITh HOPMAaTUBHbIE TOKYMEHTHI 110
N Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:
0€30I1aCHOCTH U MPOMBIIUIEHHOW CaHUTApUU TPU . .
CocTaBUTh CXEMY M peareHTHBIN PeXUM JIJIsl 000TaICHUs CTUTOITHON |
IIPOEKTUPOBAHUU, CTPOUTENNBCTBE U IKCILTyaTallUU . .
. TOHKOBKPAIUIEHHOW JBYXKOMIIOHEHTHOM PYybl
HIPEINpUATHI 10 epepadoTKe TBEPbIX MOJE3HBIX
HCKOIAEMBIX
Bianets HaBbIKaMU IPUMEHEHUSI HOPMATUBHBIX IOKYMEHTOB

Mo 0€30MacHOCTH U MTPOMBIIUIEHHON CAaHUTAPHUH TIPH
MPOEKTUPOBAHUHU, CTPOUTEIBCTBE U DKCIUTYaTALIUU
MPEANPUITHI IO TIepepaboTKe TBEPIbIX MOJIE3HBIX
HMCKOIIAeMBbIX

Pewmumb 3a0auy:
OnpenenuTh MacCOBYIO JIOJIFO MEU B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U
MUHEPAJIOB, YKa3aHHBIX B TabnuIle (1o 3aJaHHIO)

IIK-17 TOTOBHOCTBIO HCIOJIB30BaTh TEXHUYCCKHUE CpCACTBA ONBITHO-IIPOMBIIIIJIICHHBIX HCIBITaHUI O60pyI[OBaHI/IH M TEXHOJIOTHH npu 3KCHJ'Iy3.T8.LIPIOHHOI>i
Pa3BCIKE, I[O6I>I‘-I€, Hepepa60TKe TBCPABIX MMOJIC3HBIX MCKOITACMBIX, CTPOUTCIILCTBE W DKCILTyaTallu MOJA3CMHBIX 00BEKTOB

3HaTh OCHOBHBIE TEHJICHIINN Pa3BUTHSI IPOU3BOICTBEHHBIX | Ilepeuens meopemuueckux 60npocos K IK3ameHy:
MPOIIECCOB, NMOKA3aTENHN MPOU3BOJICTBA 1. TexHonorumdeckue TUIHI U copTa pya. [IpenBapurensHoe oboraiieHue py
[BETHBIX MeTAIUTOB. [IpakTrka oOoraieHus py/ IIBETHBIX U PEIKUX
METaJIJIOB.
2. TexHomorust 00OTaIeHUS TOPHO-XUMHYECKOTO CBHIPHSI.
3. Texnonorust o0oramieHust HepyIHBIX MOJE3HBIX UCKOMAEMBbIX.
Ymetn MIPUMEHATH U3yYEHHBIE TCHACHIIUN Pa3BUTHUS Ilpumepnvie npakmuueckue 3a0anus 011 IK3amena:

MIPOU3BOJICTBEHHBIX MPOIIECCOB, MOKA3aTEIN
MIPOM3BOJICTBA B MPO(GECCHOHATBHON JAESITENbHOCTH

CocTaBuUTh cXeMy s TepepaboTKH MOIMMETAIUINYECKON PY/IbL.




CTpyKTypHBI

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHoYHbIE CpeICTBA
KOMIIETEHIIUU
Bnanets TEHACHUMAMU Pa3BUTHUS IPOU3BOACTBEHHBIX Pewiums 3a0auy:

IIPOLIECCOB, [10KA3aTEIN IPOU3BO/ICTBA B
npodeccunoHabHO e TEeNbHOCTH

OnpenenuTh TEXHOJIOTHYECKHUE MTOKA3aTeIN 000TaleHus
MEIHO-CBUHI[OBO-ITUHKOBOM PY/IbI:

- BBIXOJ] KOHIICHTPATOB,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE KOMIIOHEHTOB B KOHIICHTPATHI,

- U3BJICUCHUE KOMITOHEHTOB B XBOCTHI JIJISl YCJIOBH, YKa3aHHBIX B TaOJI.
Pe3ynbTarhl pacuera TEXHOJIOTHYECKHX MTOKa3aTene 0pOpMUTh B BUJIE CTAaHIAPTHOM
TaOIUIIBL.

OrnpeaenuTh MapKu KOHIICHTPATOB.

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOEKTHBIX HHHOBALMOHHBIX PEIIEHUH 10 3KCITyaTallMOHHOM pa3Besike, 100bIue, epepaboTKe TBEPAbIX MOJIE3HBIX

HNCKOITACMbIX, CTPOUTCIILCTBY U OKCILTyaTalluU IMMOA3EMHBIX 00BEKTOB

3HaTh OCHOBHBIE TEHJICHIINN Pa3BUTH MHHOBALMOHHBIX | Ilepeuens meopemuueckux 60npocoe K IK3ameHy:
pelIeHui o nepepadoTKe TBEPABIX MOIE3HBIX 1. Pagmomerpuueckoe, rpaBUTAIIIOHHOE, (DIOTAIIMOHHOE O0OTaIIeHHUE.
HCKOTIaeMBbIX KomOuHMpoBaHHBIE POIECCH TEPEPAOOTKH KOMITJIEKCHBIX PY/I.
2. [Tporecchl THAPOMETAILTYPTHH B cXeMaxX oOoraiieHus. AManbramanus u
[IMaHUPOBAHUE.
YMmetn MIPUMEHATH U3yUEHHBIE TCHACHIIUN Pa3BUTHUS Ilpumepnvie npakmuueckue 3a0anusn 011 IK3ameHa:
WHHOBAIIMOHHBIX PEUICHHH 1Mo mepepadoTke CocTaBuTh KOMOMHHUPOBAHHYIO CXEMY MEPEPAOOTKH TPYIHOOOOTaTUMOM
TBEPJIBIX MOJIE3HBIX NCKOMTAeMbBIX JIBYXKOMIIOHEHTHOU Py IbI
Bnanets TEHACHLUAMU Pa3BUTUS MHHOBALIMOHHBIX pelieHUN | Pewtums 3a0auy:

0 TIepepabOTKe TBEPABIX MOJIE3HBIX NCKOMAEMBbIX

Paccuntarh TeXHOIOTHUYECKHE TIOKa3aTe)Id 000TaeHHsI (PIIOTAIIMOHHOTO IeXa.
Pesynbrarel mpenctaBuTh B Tadnwuie. Micxonuelie gannbie: MmaccoBast goisi  Cu B pyne
—0,9 %, B koHnenTpare — 20 %, B xBocrax — 0,1 %.




CTpyKTypHBI

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHoYHbIE CpeICTBA
KOMIIETEHIIUU
IICK-6-2 CIOCOOHOCTBIO BBIOMPATh TEXHOJIOTHIO IPOU3BOJCTBA PabOT MO 00OTAIEHHUIO MOJIE3HBIX NCKOMAEMbIX, COCTABISATh HEOOXOAUMYIO

AOKYMCHTAIMIO B COOTBECTCTBUH C ﬂCfICTBYIOMHMH HOpMaTUBaMU

3HaTh OCHOBHBIE ITOHSTHS METO/I0B, CIIOCOOOB U cpeACTB | ITepeuens meopemuueckux 60npocos K IK3IAMeHy:
IMOJIYYCHUA ChIPbd U KOHICHTPATOB IIPU 1. Texuomorus u IIpaKTUKa O6OF8,I].I€HI/I$I PyA UBCTHBIX U PECAKHUX METAJIJIOB.
nepepadOTKU MOJIE3HBIX UCKOTAEMBIX 2. TexHOJOTHS U PAKTUKA 00OTAIEHHSI TOPHO-XUMHUYECKOTO CHIPbSI.
3. TexHomorus U NpakTUKa 00OTaIeHNsI HEPYAHBIX MOJE3HBIX UCKOMAEMBIX.
YmMmers BBEIOMPAThH TEXHOJIOTHIO ITPOU3BOJICTBA Pa0OT 10
00OTaIlEHHIO MOJIE3HBIX HCKOMIAEMbIX, IPUMCHSITh
Ilpumepnvie npakmuyueckue 3a0anus 01 IK3IAMeEHA:
CIIOCOOBI ¥ CPENICTBA JUIS MTOTyYCHHS .
CocTaBUTh CXeMY JIJIsl IepepabOTKH MOJIMMETAIUIMYCCKON PY/IbL.
KOH/IUITUOHHBIX KOHIICHTPATOB, COCTABJIATh
HEOO0X0IUMYIO JJOKYMEHTAIIUIO B COOTBETCTBHH C
JCUCTBYIOIUMH HOPMaTHBAMHU
Bnanets HaBbIKAMHU BBIOMPATh TEXHOJIOTHIO IPOU3BOJICTBA Pewiums 3a0auy:

paboT 1Mo 00OTaIIEHHIO TIOJIE3HBIX UCKOMIAEMBbIX,
COCTaBJIATh HEOOXOAUMYIO TOKYMEHTAIUIO B
COOTBETCTBHH C JCHCTBYIOIIMMU HOpMaTHBaAMHU

OrnpeaenuTh TEXHOJIOTHYECKUE TTOKA3aTeNI 000TaleHHsI
CBUHIIOBO-IIMHKOBO-0apUTOBOM PY/IBI:

- BBIXOJ] KOHIICHTPATOB,

- BBEIXOJ XBOCTOB,

- Maccy XBOCTOB,

- I3BJICUCHUE KOMITOHEHTOB B KOHIICHTPATHI,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JIJISl YCJIOBHM, YKa3aHHBIX B Ta0II.
Pe3ynbrarhl pacueTa TEeXHOJIOTHYECKHX ITOKa3aTeei 0pOPMUTE B BUJEC CTAHIAPTHON
TaOJIMIIEL.

OnpenenuTh Mapky KOHIICHTPATOB.




CTpyKTypHBI

AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHoYHbIE CpeICTBA
KOMIIETCHIINH
IICK-6-3 CIOCOOHOCTBIO BBIOUPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIIOTUYECKUE MapaMeTpbl 3(H(PEKTUBHOTO U FIKOJIOTHUECKU OE30MacHOTO

MIPOM3BOJICTBA PadOT MO MepepadoTKe U 00OTAIICHIIO MUHEPATBHOTO ChIPhSl HA OCHOBE 3HAHWM MPUHITUIIOB TPOSKTUPOBAHUS TEXHOJIOTHIECKIX CXEM
000raTUTENBHOTO MPOU3BOCTBA

3HaTh OCHOBHBIE [TOHSATHUSI METO/I0B, CIIOCOO0B U CpeACTB | [Tepeuens meopemuuecKkux 60npocos K IK3IAmMeHy:
MIOJTYYCHHUS CHIPhsI U KOHIIEHTPATOB MIPU 1. TexHonorust 00OTaIIEHUs] PY[ [BETHBIX M PEIKUX METAJLJIOB.
nepepadOTKH MOJIE3HBIX UCKOMIAEMBIX IS CO3/IaHMUs, 2. TexHomorusi 000TaICHNs TOPHO-XUMHUYECKOTO CHIPbS.
peryaupoBanus 3PPEKTUBHOTO M SKOJIOTUICCKU 3. TexHomorus 0060TaICHUs] HEPYTHBIX MMOJIE3HBIX HCKOACMBIX.
0€301acHOTO MPOU3BOCTBA
YmMmers BBEIOMpATH TEXHOJIOTHIO ITPOU3BOJICTBA Pa0OT 10
00OTaIlEHHIO MOJIE3HBIX HCKOMIAEMbIX, IPUMCHSITh
Ilpumepnvie npakmuyueckue 3a0anus 01 IK3IAMeEHA:
CIOCOOBI ¥ CPEJICTBA JUIS TTOJTYUCHHSI .
CocTaBUTh CXeMY JIJIsl IepepabOTKH IMOJIMMETAIUIMYCCKON PY/IBL.
KOH/IMITUOHHBIX KOHIICHTPATOB JUIsl CO3/IaHus,
perynupoBadus 3p(HEKTUBHOTO U IKOJIOTHIECKU
0€301acHOT0 NMPOU3BOCTBA
Bnanets CIOCOOHOCTBIO BBIOMPATh U PACCUUTHIBATH

OCHOBHBIE€ TEXHOJIOTHUECKHUE MapaMeTPhI
3(PEKTUBHOTO U IKOJIOTUUECKH 0€30ITacCHOTO
MIPOM3BOJICTBA paboT MO mepepadboTke u
00oramieH1I0 MUHEPAIbHOIO ChIPhSl HA OCHOBE
3HAHUU TPUHIIUIIOB POEKTUPOBAHUS
TEXHOJIIOTHYECKHUX CXEM 00OTaTUTEIHLHOIO
MIPOM3BOJICTBA M BBIOOpPA OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000TraTUTENILHOTO
obopynoBaHus

Pewmumb 3a0auy:

Ornpenenuth TEXHOJIOTHYECKUE TTOKa3aTeNd 000TaleH s pTyTHO-(IF0OPUTOBOM
PYIBL:

- BBIXO/Jl KOHIICHTPATOB,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE KOMIIOHEHTOB B KOHIIEHTPAT,

- U3BJICHCHUEC KOMIIOHCHTOB B XBOCTHBI IJIs YCHOBHﬁ, YKa3aHHBIX B TaOoII.
Pe3ynbrarhl pacueTa TEXHOJIOTHYECKHX MMOKa3aTeneil opOpMUTh B BUJE CTAaHIAPTHON
TaOJINIIEL.

Onpenenuth Mapku KOHIICHTPATOB.




CTpyKTypHBI
AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHoYHbIE CpeICTBA
KOMIIETCHIINH

IICK-6-4 cioco6HOCTRIO pa3padaThIBaTh U PEATU30BBIBATH IPOEKTHI IPOU3BOACTBA MPHU NepepaboTKe MUHEPATbHOIO U TEXHOTEHHOTO ChIPbsl HA OCHOBE
COBPEMEHHOM METOOJIOTUH MPOSKTUPOBAHUS, PACCYMTHIBATH MPON3BOAUTEILHOCTD M ONIPEEISTh NapaMeTpbl 000PYI0BaHUS 000TaTUTENBHBIX (pabpuK

3HaTh BCC 3Tallbl IPOU3BOACTBA IIPpH nepepa60T1<e Hepeqenb meopemu4ecCKux 60npocoé K IK3ameny.
MHHCPAJIBHOI'O U TEXHOTCHHOI'O ChIPbA Ha OCHOBC 1. OcHoBHEIC (baKTOpI)I, BJIMAOINUE HAa TCXHOJIOTUIO O6OFaHIeHI/I$I CBhIPbA.
COBpeMeHHOﬁ MCTOJOJIOTMU ITPOCKTUPOBAHUA 2. Ocobennoctu IIOCTPOCHUA CXEM IIPpHU BbI60pC TCXHOJIOI'MHN O6OFaH_[eHI/I$I
YMeTh AHAJIM3UPOBATb BCC 3TAllbl IIPOU3BOJCTBA IIPH

Ilpumepnsvle npakmuyeckue 3a0anus 011 IK3amena:

nepepadoTke MUHEPAIILHOTO U TEXHOT€HHOTO CHIPhS . .
CocTaBUTh CXeMY M peareHTHbIN pekuM Uit (proTaly NoJIUMeTaNINYeCKON pyabl

Ha OCHOBC COBpeMCHHOﬁ MCTOAO0JOINN

MIPOCKTUPOBAHUS
Bnaners rpoiieccamMmu IMPOU3BOICTBA MPHU IepepadboTKe Pewump 3a0auy:
MUHEPAILHOTO U TEXHOT€HHOT'O ChIPhSl HA OCHOBE OnpenenuTh TEXHOJIOTHYECKHUE MTOKA3aTeln 000TraleHus] MEeIHO-HUKEIEBON PYAbL:
COBPEMEHHOM METOI0JIOTHH MPOSKTUPOBAHUS - BBIXO/I KOHIICHTPATOB,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE KOMIIOHEHTOB B KOHIIEHTPATHI,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JIJIsl YCJIOBHM, YKa3aHHBIX B TaOII.
Pe3ynbrarhl pacueTa TEXHOJIOTHYECKHX ITOKa3aTeseii OpOPMUTE B BUJEC CTAHIAPTHON
TaOIULIBL.

OnpenenuTh MapKy KOHIIGHTPATOB U3 Ta0JI.

IICK-6-5 roTOBHOCTbBIO IPUMEHSATH COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH, aBTOMATU3UPOBAHHBIE CUCTEMBI IPOEKTUPOBAHUS 000TaTUTEIbHBIX
ITPOU3BOJICTB

3HaTh MIPUHIIMITBI K METO/IbI CO3/IaHUsI COBPEMEHHBIX Ilepeuenv meopemuueckux 60npocos K IK3ameny:
MH(POPMAIIMOHHBIX TEXHOJIOTHHA B MPAKTUYECKOM 1. OcHoBHBIE (aKTOPHI, BIUSIONIME HA BHIOOP TEXHOJIOTHH 000TaIIeHUs
NeSITeIbHOCTH 000TaTUTEIbHBIX POU3BOJICTB CBIPBS.

2. TexHOIOTHMYECKHE CXEMBI U PCarcHTHLIC PCIKUMBI (I)J'IOT&LII/II/I pPyA UBCTHBIX
MCTAJIJIOB U HEMCTAJIJIMYECKOT'O ChIPbA.

YmMmetb MPUMEHATH MPUHLHUIIBI 1 METOJIbI CO3/IaHUS Ilpumepnvie npakmuyeckue 3a0anusn 011 IK3amena:
COBPEMEHHBIX WH(DOPMAITMOHHBIX TEXHOJIOTHUH B CocTaBUTh KOMOMHUPOBAHHYIO CXEMY JIJIS ITepepabOTKH 30JI0TOCOICPKAIICH PY/IbI.




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHBIE CpescTBa
KOMIIETEHIINH
IIPAKTUYECKOH 1eATEILHOCTH 000raTUTENbHBIX
IIPOU3BOJICTB
Bnagerts IPUHLUIIAMUA U METOJIaMH CO3aHUsI COBPEMEHHBIX | Botnonnums 3a0anue:
MH(POPMAIIMOHHBIX TEXHOJIOTHI B IPAKTUIECKOM Br16paTh 1 060cHOBaTH cxeMy oboraieHus pyabl. CaenaTh pacyer
JesITeIbHOCTH 000raTUTENbHBIX IIPOU3BOJICTB Ka4eCTBEHHO-KOJIMYECTBEHHON U BOJIOILIaAMOBON cxeM. KpynHOCTh N3MeNIbYeHHOM
PYZbl, MACCOBYIO JIOJIFO IEHHOTO KOMIIOHEHTA B PY/I€, IPOU3BOIUTEIILHOCTh IPUHSTD
1o TabuIe.
Hanpumep: ucxoHbIe TaHHBIE: COACP)KaHUE B U3MEIbUEHHOH py/e kiacca -0,074
MM — 60 %; maccoBas noas Cu B pyae — 1,0 %; pyaHbie MUHEPaJbl— XalbKOIUPUT
(CuFeS,), 6opuut (CusFeS,); mpon3BoAUTEIbHOCTD (IIOTAIIMOHHOM (padpuku — 5
MJIH.T/TOL.
ICK-6-6 CIOCOOHOCTBIO aHAJIM3UPOBATh U ONTUMHU3UPOBATH CTPYKTYPY, B3aUMOCBA3H, (PYHKIIMOHAIbHOE Ha3HAUYEHHE KOMIIEKCOB IO JJOObIYE,

nepepaboTke U

060raH_IeHI/IIO MMOJIC3HBIX NCKOIIACMbIX U COOTBECTCTBYIOIIUX ITPONU3BOJCTBCHHBIX 00BEKTOB pU CTPOUTCIILCTBEC U PCKOHCTPYKIIUN

3HaThb TEXHOJIOTUU 00O0TallleHNs TIOJIE3HBIX UCKONAeMbIX; | [lepeuens meopemuueckux 60npocoe K IK3ameny:
HAIPABJICHUS CO31aHUS MAJTOOTXOAHBIX U 1. CymHocTs, r1aBHbIE 0COOEHHOCTH U KIIacCU(UKALUSA MEXaHUYECKHX
0€30TXO0/IHBIX TEXHOJIOTU; KOMILJIEKCHOE IIPOLIECCOB 0OOTaIlIeHusI.
HCIOJIb30BAHNE MUHEPAIIBHOTO CHIPbS 2. CymHOCTS, II1aBHbIE OCOOCHHOCTHU U KJIacCU(UKALUs THAPO- U
MUPOMETAIITYPTHUECKUX MPOIIECCOB OOOTAICHHUS.
YmeTh aHAJIM3UPOBATh U pa3pabaThiBaTh KOMITJIEKCHBIE
IlIpumepnvie npakmuyeckue 3a0anusa 014 IK3amena:
TEXHOJIOTUYECKHUE MPOLIECCHI U CXEMbI 000TaIeHus . .
. CocTaBUTh CXEMY M peareHTHbIN pekuM JiIsl 000TaIleHusi TOHKOBKPAIIJICHHOM
TMOJIE3HBIX HCKOMAEMbIX, yCTOWYHBOCTh .
JIBYXKOMITOHEHTHOH pPyJIbl
TEXHOJIOTMUYECKOT0 IIPOLECCA U KAYECTBO
BBIITYCKa€MON MPOAYKIIMH.
Branets CIOCOOHOCTBIO aHAJIM3UPOBATh U ONTUMHU3UPOBATh | Botnoninumes 3adanue:

CTPYKTYPY, B3aUMOCBSI3H, (DYHKIIHOHAJIbHOE

O6OFaH_[CHI/IIO IMOJIC3HBIX HCKOITIA€CMBIX U
COOTBCTCTBYIOIIMX NMPOU3BOJCTBCHHBIX 00BEKTOB

Ha3HA4YCeHHE KOMILUIEKCOB T10 T00bIYE, TepepadboTke u

BeiOpate 1 060cHOBaTh cxemy oboramieHus pyasl. Crenars pacyer
Ka4eCTBEHHO-KOJMYECTBEHHON M BOJIOIUIAMOBOM cxeM. KpyImHOCTh 3MenbueHHON
PYIbI, MACCOBYIO JOJIIO LIEHHOIO KOMIIOHEHTA B PYJI€, IPOU3BOAUTEILHOCTD IPUHATH
10 Ta0IHnILE.




CTpyKTypHBI
AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHoYHbIE CpeICTBA

KOMIICTCHI N

MIPH CTPOUTENBCTBE M PEKOHCTPYKIIMHU 15 co3anus | Harmpumep: ncxoaHble JaHHbIC: coliepyKaHue B M3MeNIbYeHHOM pyae kiacca -0,074
MJIOOTXOAHBIX U 0€30TXOHBIX TEXHOJIOTHIA. MM — 80 %; maccoBas nosst Cu B pyzae — 1,2 %; pyaHble MUHEpaJbl— XaIbKOIIUPUT
(CuFeS,), xoBemmun (CuS); mpou3BOAUTENLHOCTD (uIoTannoHHOM hadbpuku — 1,5
MJTH.T/TOI.




0) Ilopsinoxk mnpoBeaeHMs] NMPOMEKYTOYHOH ATTECTAllMM, IOKA3aTeJM W KPHUTEPHH
OlLlCHMBAHHSA:

[TpomexyrouHass arrecrauus 1o aAucuuiUiMHE «TexHomorus oOorameHust IO0JIE3HbIX
MCKOIIAEMBIX» BKJIFOYAET TEOPETUYECKUE BOIPOCHI, MTO3BOJIAIOIINAE OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHON NUCIMIUIMHE MPOBOIUTCS B YCTHOW (popMe MmO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

OK3aMeH IpPOBOJIUTCS 10 OumieraMm, OXBaThIBAIOLIMM Bech HpoiineHHbIH Marepuan. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3a/JaTh CTYJIEHTY JOIOJHUTEIbHBIE M YTOUYHSIOIINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu ¥ KpUTEPUN OLIEHUBAHUS YK3aMEHA:

— Ha OLEHKY «OTIMYHO» (5 OamioB) — oOOyd4aromuiicsi MOKa3blBaeT BBICOKUN YpPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepualna, yMeHHe CBOOOJIHO BBITIOJHATD 3aaHMUs,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEpaTypoOid, pEKOMEHI0BaHHOM nporpaMmoii. Kak mpaBuiio, olieHKa «OTIMYHOY BBICTABISIETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha ONEHKY «xopomo» (4 Oamna) — oOydvaromuiics TMOKAa3bIBAET CPEAHUN YpPOBEHBb
c(OPMUPOBAHHOCTH  KOMIIETEHLIMH, T.€. CTYAGHT TMpEACTaBIseT IIOJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIOY» BBICTABJISAETCS CTYJEHTaM, MOKA3aBIIMM CUCTEMATHYECKUI XapaKTep 3HaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OIIEHKY «YyJIOBJIETBOPUTENHbHO» (3 Oayia) — oOydaronuiicss MoKa3bIBaeT MOPOTOBBII
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYACHT, MPEJCTaBiseT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEH]IOBAHHOMN
nporpammoil. Kak rmpaBuio, oOIEHKa «yJOBJIETBOPUTEIBHO» BBICTABIAETCS CTYACHTAM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
Mpeno/iaBarelis;

— Ha OIICHKY «HEYIOBJIECTBOPUTENHHO» (2 Oayma) — pe3ynbTaT OOydeHHs] HE TOCTHTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJeHTa, 0OHAPYKUBAIOTCA MPOOEINBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOrPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OLICHKY «HEYIOBIETBOPHUTEIBbHOY (1 Oamt) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIPOU3BENCHUS B 00BsICHEHNS WH(GOPMAIIUHU, HE MOXKET MOKa3aTh HHTEIUICKTyaIbHbIC
HABBIKU PEUICHHsI MPOCTHIX 3a/1a4.



