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PaGovas nporpamma coctasiena Ha ocrose OIOC BO no crierpanerocts 21.05.04 Top-
HOE J€JI0, YTBePKIeHHOTO npHKa3oM MOuH P®@ o1 17.10.2016 1. Ne 1298,
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wefinepckoro Jena U oforamenusa TOME3HBIX MeKonaemeix «20» smeapa 2017 r,
npoTokoT Ne 7.
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1 e/t 0CBOEHUA M CLIUAII/IMHBI

LlesisiMu 0CBOEHUS AUCIUTUINHBI « TeXHOJIOTHSI TIPOM3BO/ICTBA PabOT» SIBMSIFOTCS Pa3BU-
THe y CTYJeHTOB JIMUHOCTHBIX KaueCTB, a Takke (popMupoBaHUe NpodeCCUOHATbHBIX KOMITe-
TeHI[UHA B coorBeTcTBUU C TpeboBanusmu PI'OC BO mno crenupansHocty 21.05.04 T'opHoe
Jero.

2 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl
MOAr0TOBKM CIeI{Ha/IfcTa

HOucuunvHa «TexHOMOrUs MPOU3BOJCTBA paboOT» BXOAWUT B 0a30Byr0 uacTb Os0Ka
«ITpoekTHast iesITeTbHOCTh» 00pa30BaTe/IbHON MPOrpaMMBbl.

[nist i3ydeHust AUCLMITIMHBI HeOOX0AUMbI 3HaHUs (YMEeHWUs], BlafieHusi), ChOpMUPOBaH-
HbIe B pe3yJibTaTe U3yueHUs CIeyIOIUX KyPCOB:

«[IpobieHue, U3MesibUeHUe U MOrOTOBKA ChIPhs K 000ralljeHn 0», «['paBUTALIMOHHbBIN
MeToz oborarieHusi», « MarHUTHBIN U 3/IEKTPUUECKUE MeTO/Ibl 0boraitieHus», «CrieriaabHble
1 KOMOMHUPOBAHHbLIE METO/IbI 0OOraIeHrs», «PI0TalMOHHbBIM METO/, 000raIlleHusI».

3HaHus (yMeHUs, B/la/IeHus), TIOJTyYeHHbIe TIPYU U3yUeHUH JaHHOU JUCLIUIIIMHBI Oy 1yT
HEoOXO0MMBI /1151 pa3pab0TKK, COBEPILIEHCTBOBAHUS TEXHOJIOTHH MOJTOTOBKH U 000TallieHust
T0JIE3HBIX HCKOMAEeMbIX; CO3/IaHUSI Majl0OTXOAHBIX M 0e30TXOAHbIX TEXHOJOTHM, KOMIIIEKC-
HOT'0 MCI0/Ib30BaHUsI MUHEPA/IbHOTO ChIPbS, /I aHAM3UPOBAHUS YCTOMUMBOCTH TEXHO/IOTH-
YeCKOro IMpoljecca U KaueCTBa BbIMYCKaeMOM MPOJYKIUH.

3 KomnereHiiuu o0yyamomierocs, jopMupyemMbie B pe3yibTaTe 0CBOeHHUS
AVCLUIUTAHBI ¥ TIJIAHUpPYeMble pe3y/IbTaThbl 00yueHHus

B pe3sysibTaTe 0CBOeHUs1 AWUCHUIUIMHBI «TexXHOMOTUs TPOU3BO/CTBA paboT» oOyuaro-
HUICS To/DKeH 00/1afjaTh CIeiyIONMMH KOMITeTeHIIUsSMU:

CTpyKTYypHBIH
3/1eMeHT [1naHupyemble pe3yibTaThl 00y4YeHus
KOMITeTeHLIUH

OIIK-7 ymeHHeM I0/1b30BaThCs KOMNBIOTEPOM KaK CPe/ICTBOM yIpaB/ieHHsI U 00pa-
00TKHM MH(}POPMAIIMOHHBIX MACCUBOB

3Hatb KOMIIBIOTEP KaK CPeJCTBO yIpaB/ieHUusl U 00padoTKu nH(poOpMaLMOHHBIX
MaCCHBOB MO 1TepepaboTKe TBeP/IbIX M0JIe3HBIX MCKOTIaeMbIX

YmeTb MIPUMEHSITh KOMITbIOTEPHBIE TIPOTPAMMBI M MEPOTIPUSATHS 10 00paboTKe MH-
(hOpMaIMOHHBIX JAHHBIX MPH MepepaboTKe TBeP/IbIX M0JIe3HBIX MCKOTIAeMbBIX
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CTpyKTYypHBIH
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHus
KOMIeTeHI[UU

ITK-22 roToBHOCTBIO paboTaTh C MPOrpaMMHBIMH IMPOAYKTaMH OOILeT0 U CTelaTIbHOTO Ha-
3HaueHus /I MO/le/IMPOBaHUsI MeCTOPOXKAEHUM TBeP/bIX MOJIe3HbIX UCKOTaeMbIX, TeXHOJIO-
MM SKCTUTyaTal[MOHHOM pa3Be/IKU, ZOObIUM U repepaboTKHU TBEP/BIX MOJIe3HbIX UCKOIIaeMBbIX,
TIPYA CTPOUTEJIbCTBE U SKCIUTyaTaluu

3HaTh OCHOBBI MO/Ie/TUPOBaHUs [ijisi pa3paboOTKU TeXHOJIOTHI TIpU TiepepaboTKe
TBEP/IbIX T10JIe3HBIX UCKOTIAeMbIX, IIPH CTPOUTETBCTBE U SKCIUTyaTalluu
YmeTb TIPUMEHSITh TTPOTPaMMHBIE TTPOAYKTHI O0IIEro U CIIeI[Ha/IbHOT0 Ha3HAueHUsI

AJid MO eJTMPOBaHHA TeXHOJIOTUM nepepa60TKH TBEPAbIX I10/I€3HBIX HCKO-
MaeMbIX, IMTPKY CTPOUTE/ILCTBE U SKCII/IyaTalliH

BJ'IEIAETI: HaBbIKdMHU IMTPUMEHEHUWA MMPOrpaMMHBIX ITPOAYKTOB 06]].[61"0 U CIienad/jIbHOro
Ha3Ha4YeHusa A1 MOJeTNPOBaHUA TEeXHOJIOTUM nepepa60TKH TBEPAbIX IIO-
JIESHBIX MCKOITd€MBIX, ITIPY CTPOUTE/IbCTBE W SKCIJIyaTallluH

IICK-6-2 CNoCOOHOCTBIO BBIOMPATh TEXHOJIOTHIO TIPOM3BO/ICTBA PaboT 110 0borarieHuro
TI0JIe3HBIX UCKOTIaeMbIX, COCTAB/ISATh HEOOXOJUMYIO JOKYMEHTAL[HI0 B COOTBETCTBHH C JeHCT-
BYIOIMMY HOPMaTHBaMH

3HaTh OCHOBHBIE TTOHSITHSI METO/IOB, CITOCOOOB M CPe/ICTB IO/TyU€HHSsI ChIPhbsi M KOH-
1[eHTPATOB TIPH 11epepaboTKU 10J1e3HbIX HCKOTIAeMbIX
YmeThb BLIOMPAThL TEXHOJIOTHIO ITPOU3BO/ICTBA PabOT 10 00OTaIleHHIO TT0/Ie3HBIX HC-

KOTaeMbIX, IPUMEHSATh CIIOCOOBI ¥ CPeICTBA /IS TIOJTyUeHUsT KOHIUI[UOHHBIX
KOHIIEHTPATOB, COCTaB/IATh HEOOXOUMYIO JOKYMEHTAL[UI0 B COOTBETCTBUU C
JIeWCTBYIOIIMMA HOPMaTHUBaMU

Bnagets HaBbIKAMH BbIOMPATh TEXHOJIOTHIO TIPOM3BO/ICTBA PaboT 10 0boraiieHuro
T0JIe3HBIX UCKOTIaeMbIX, COCTaB/ISITh HEOOXOIUMYIO IOKYMEHTAL[|I0 B COOT-
BETCTBUHU C JIeCTBYIOIIIMMU HOPMaTHUBaMU

IICK-6-3 CTIIOCOOHOCTBIO BHIOMPATh U PaCCUMTHIBATH OCHOBHBIE TEXHOJIOTHUECKHe Tapa-
MeTpbI 3 PeKTUBHOTO U FKOJIOTMUYeCcKH 0e301MacHOro Mpou3Bo/CTBa paboT 1o nmepepaboTke u
oboraileH’I0 MUHEPabHOTO ChIPbsi HA OCHOBE 3HAHWM TIPUHIUIIOB TIPOEKTUPOBAHUS TEXHO-
JIOTMUECKUX CXeM 000raTUTe/IbHOIO TTPOM3BO/ICTBA

3HaTh OCHOBHBbIE TTIOHSATHUS] METOZIOB, CTIOCOOOB U CPE/ICTB TOJTyYeHUsI ChIPbs U KOH-
L[EHTPATOB TPH TlepepabOoTKH T0/Ie3HbIX MCKOMAeMbIX [Jisl CO3/laHusl, Pery-
mipoBaHust 3p(eKTUBHOTO 1 3KOOTHUeCKH 0e3011acHOro POU3BO/ICTBA

YmeThb BbIOMPATh TEXHOJIOTHIO ITPOU3BO/ICTBA PabOT 10 00OTaIleHHIO TT0/Ie3HBIX HC-
KOTaeMbIX, IPUMEHSATh CIIOCOOBI ¥ CPeICTBA /IS TIOJTyUeHHsT KOHIUI[HOHHBIX
KOHILIEHTPATOB [I/Is1 CO3/IaHUs, PeryMpoBaHusi 3h(HheKTUBHOIO U 9K0JIOrHue-
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CTpyKTYypHBIH

3/1eMeHT [Tnanupyemble pe3yabTaTbl 00yueHus
KOMIeTeHI[UU
Ymetn aHaM3UpOBaTh BCe 3Tarlbl IIPOM3BO/ICTBA TIPH 1epepaboTKe MUHEPaIbHOTO 1
TeXHOT'eHHOTI'0 ChbIPbsl HA OCHOBE COBPEMEHHOU MeTO/I0/I0TMU NTPOEKTUPOBa-
HUsI
Bnazets TIPOLIeCCaMu TTPOM3BO/ICTBA MPH MepepaboTKe MUHEPATbHOTO M TeXHOTeHHO-

r'o CbIDbA Ha OCHOBE COBpEMEHHOfI MeTO/10JIOTHH MPOEKTUPOBAHUA

IICK-6-5 roToBHOCTBHI0 IPUMEHATH COBPeMeHHbIe HH()OPpMaIjMOHHbIe TeXHO/I0TUH, aB-
TOMATH3UPOBAHHBIE CHCTEMbI MPOEKTHPOBAHUs 000raTUTETILHBIX MPOU3BOJICTB

3HaThb MIPUHLUIIBI M METO/ibl CO3/laHUSI COBPeMEeHHBIX MH(OPMaLMOHHBIX TEXHOJI0-
Tl B MPAKTUYECKOU JIesTeTbHOCTH 000TraTUTeIbHBIX TTPOU3BOZCTB

Ymetb MIPUMEHSITh PUHLIUIIBI ¥ METO/IbI CO3/IaHusI COBPEMEeHHbIX HH(OpMaLMOH-
HBIX TEXHOJIOTHI B IIPaKTHUUECKOH [1eITelbHOCTH 000TaTUTeTbHbIX ITPOU3-
BOJICTB

Bnazets NPUHLMIIAMU Y MeTOZlaMH CO3/laHHsI COBPEMEHHbIX HH(OPMALIMOHHbIX TeX-
HOJIOTHH B MTPAKTUUECKOH /IesITe/TbHOCTH 000raTHUTe/TbHBIX IPOH3BO/ICTB

IICK-6-6 CTMOCOOHOCTBIO aHA/TM3UPOBATh U OTITUMU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H,

(hyHKIMOHa/IbHOE Ha3HaueHHe KOMILJIEKCOB T10 Jo0bIue, rmepepaboTke v 060TraljeHuro 1oJie3-
HBIX KCKOTIaeMbIX U COOTBETCTBYIOIIUX IMPOU3BO/ICTBEHHBIX 00BEKTOB ITPU CTPOUTETLCTBE U
PEKOHCTPYKI[UH

3HaTL

TeXHOJIOTMM 000oTallleHus T0/Ie3HbIX CKOTaeMbIX; HallpaB/ieH!sl CO3/laHusT
MaJIOOTXO/IHBIX ¥ 0€30TXOHBIX TEXHOJIOTHI; KOMIIEKCHOE UCIIO/Ib30BaHUEe
MHHEPaJIbHOTO ChIPbS

Ymetb

dHa/IM3UPOBATHL U paBpa6aTbIBaTb KOMITJIEKCHbIE€ TEXHOJIOTUUYECKHKE ITpoLecC-
ChbI 1 CXeMBbI O6OF&H.[€HI/IH I10J1e3HBbIX UCKOIId€MBbIX, yCTOfIIIHBOCTb TeXHOJIO-
rM4YeckKoro rponecca 1 KaueCtBo BbIHYCKaEMOﬁ MPpOAYKIIUHN.

Bnagers

COCOOHOCTBIO aHAIM3UPOBATh M ONITUMU3UPOBATH CTPYKTYPY, B3aUMOCBSI-
34, PyHKLMOHATbHOE Ha3HaueHre KOMIJIEKCOB TI0 ZIoObIue, mepepaboTke u
oborarteHuo 1oJie3HbIX NCKOTIaeMbIX M COOTBETCTBYIOIMX MPOM3BO/ICTBEH-
HBIX 00BEKTOB IPU CTPOUTENTHCTBE U PEKOHCTPYKLIMH /ISl CO3/,aHHST Ma/IoOT-
XOJIHBIX 1 0€30TXO/IHBIX TeXHOJIOTHH.




4 CTpyKTYypa M Cco/iep)KaHue JUCLUIIMHBI

OO6111ast TPYA0eMKOCTb AMCIUTIIMHBI COCTaBsieT 4 eaunur] 144 vaca:

— KOHTakKTHasi paboTa — 17 akaji. uacoB:
ayauTopHasi paboTa — 16 akazi. 4acos;
BHeayJuTOpHasi paboTa — 1 akaj. yac;

— camocTosTe/bHas paboTta — 123,1 aka/i. 4acoB;

— TIOATOTOBKA K 3aueTy — 3,9 akaji. 4yacoB.
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1. Knaccudukanus mosie3HbIX HCKOIae- 1 2 5,4 |VI3yueHue OCHOBHOM U JI0- OIlK-7
MBbIX \ TMIOJIHATEe/IbHOW JIUTepaTypbl ITK-8
1.1. Knaccudukaiiysi mose3HbIX UCKOTaeMbIX 10 AUCLIUIIIMHE, KOHCIIeKTa I1K-22
JIEKITUH. [1CK-6-2
1.2. TexHosiorMs NOArOTOBKHU I10/I€3HBIX UCKOIIae- 2 IICK-6-3
MBIX K 00OraIteHmio. [ICK-6-4
NToro no pasgeny 1 2 5,4 [ICK-6-5
IICK-6-6
2. TexHonorusi oboramieHusi pyA 4YepHbIX me-| V 3 4 30 W3yueHue ocHOBHOM u fjo- |KoHTposbHas pabora
Ta/lJI0B TIOJTHUTE/ILHOM JINTepaTypbl
2.1 TexHonoruueckye TUNbI U copta pyAa. [IpenBa- 6 10 JUCLIUIIIMHE, KOHCITeKTa OIIK-7
puTesnibHOe oOorairieHue pyJ YepHBIX MeTaslioB. JIeKLUH. ITK-8
Konauiu Ha >kesie3Hble py/ibl U KOHL|@HTPAThl 110 [1K-22
YCIOBUSIM KX  METa/UTyprA4ecKoro  MCIojb- [1CK-6-2
30BaHUs. BpeiHble U 10/1e3HbIe PUMeCH. I1CK-6-3
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2.2 IlpakTrka oborarreHusi CKapHO-MarHeTUTOBBIX 2 4 V3yueHrie OCHOBHOM | f10- |3arrura siabopatopHbix pabot|[ICK-6-4
pyA. CxeMbl oboraiieHusl. TIOJTHUTE/ILHOM JINTepaTypbl [1CK-6-5
2.3 Tlpaktuka oboraijeHusi TUTaHOMarHeTUTOBBIX 2 4 T10 AUCLIMIUIMHE, KOHCIeKTa |3arura siabopatopHbix pabot |[ICK-6-6
pya. Cxembl oborarreHusl. JIEKLIUM.
2.4 TlpakTrKa oOOTaIieHHs »KeIe3uCThIX KBapI[v- 4
ToB. CXeMbl 000TaIeHusl.
2.5 Tlpaktuka oboraijeHusi OyporKe/e3HIKOBBIX 4
pya. CxeMbl oborareHusl.
2.6 Tlpaktka oOoraiieHusi CHUIEPUTOBBIX PpY/I. 4
CxeMmbl 0borarreHus.
2.7 OntumarnbHasi riybuHa oborarreHus!. 4
NToro no pasgeny 3 4 30
3. Merannyprusa xesesa 2 2 70 V3yuenuie ocHOBHOM U f10- |KoHTpobHast paboTta OIIK-7
TIOJTHUTE/IbHOM JINTepaTypbl [T1K-8
3.1 [IpousBojcTBO uyryHa. KauectBo uyryHa. 35 10 JUCLIAII/IMHEe, KOHCIIeKTa ITK-22
JIeKITUH. [1CK-6-2
3.2 [IpousBojcTBO crany. KauecTBo crany. 35 T[ICK-6-3
[ICK-6-4
[1CK-6-5
I1CK-6-6
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4. TexHosiorus odoraigeHusi XpOMOBBIX H Map- 2 17,7 |V3yueHue ocHOBHOMU U 10- |KoHTposibHasi paboTta OI1K-7
raHUeBbIX PYA TIOJIHATEeTbHOW JIUTepaTyphbl I1K-8
4.1 TexHosmorus oboraijeHusi XpPOMOBBIX PYZ. 7 I10 AUCLIUIIIMHE, KOHCIIeKTa ITIK-22
TexHomornuecke  0CcoOEHHOCTH M TIOKa3aTe/lu JIEKITUH. IICK-6-2
pabotel Bepymux ['OKoB. KauecTBo KOHIleHTpa- [1CK-6-3
TOB. [ICK-6-4
5.1 Ob6oraimeHrie KOPeHHBIX W OCAa/JOYHBIX Map- 7 [1CK-6-5
raHL|eBbIX PYJ. IICK-6-6
5.2 TexHosoruyeckue 0COOEHHOCTHU U ITOKa3aTean 3,7
pabotel Bepymmux 'OKor. KauecTBo KOHILIeHTpa-
TOB.
HToro no pasgeny 2 17,7
Hroro no pucyuniuHe 6 10 123,1 3auet




5 Oopa3oBarenbHbIe U HHPOPMAIHOHHBIE TeXHOIOTUU

B mpotiecce mpernojaBaHus AMCLUIUIMHBI TIPUMEHSIFOTCS pa3/iMuHble BUAbI 00pa3oBa-
TeJIbHBIX TeXHOJIOTUH.

JIeKIIMOHHBIN MaTepyas 3aKpeTuIseTCs B TIPOIecce BhITOJTHEHUs 1ab0paTOpHBIX paboT.
OcBoeHMe TeOPeTHUECKOT0 MaTepuasa v BhIIo/THeHHe 1ab0paTopHbIX paboT MO3BOJISIIOT CTY-
JleHTaM 0CO3HaTh KOMILIEKCHBIN XapakTep Kypca, ero OpraHu4ecKyro CBsI3b C APYTUMH [TUC-
LUTUTMHAMH; C(OPMHPOBATh 3HAHMSI O TIPOIlecCcaX OKYCKOBAHUS M METa/UTyprMuecKuX Ipo-
1[eCcax, a TAKXKe B JJa/IbHEMIIIeM MPUMEHUTD MOTyYeHHbIe 3HAHHSI B TTPAKTUUYECKOH /1eTe/Tb-
HOCTH.

[Tepenaua HeOOXOAUMBIX TEOPETHUECKUX 3HAaHUH U (HOPMUPOBAHKE OCHOBHBIX TIPe/I-
CTaBJIEHWH T10 KyPCy MPOUCXO/UT C UCTIOIb30BaHUEM MYJ/IbTUMEIUHHOTO 000PY/J0BaHUS.

1. TpaguHoHHBIE 00pa3oBaTe/IbHbIE TeXHOJIOTHH OPHEHTHPYIOTCS Ha OpraHU3al[|uio
00pa3oBaTesIbHOTO TMpOoLiecca, TPe/No/Iaratolyo IPSIMYI0 TPAHCISALUIO 3HAaHUM OT TIpero/ia-
BaTesis K CTyZieHTY (TIpeMMYyIIieCTBeHHO Ha OCHOBe 00BSICHUTETbHO-U/UTFOCTPAaTUBHBIX METO-
JI0B 00yueHus1). YueOHasl [1eTE/IbHOCTb CTY/leHTa HOCUT B TaKMX YC/IOBHSIX, KaK IIPaBUJIO,
PerpoyKTUBHBIA XapaKTep.

®opMbI YUEOHBIX 3aHATHH C MCM0/Ib30BAaHHEM TPAAMI[UOHHBIX TEXHO/IOTHM:

VHdopmalvoHHast JIeKLUsl — Toc/iefloBaTe/lbHOe W3/I0’KeHWe Marepuana B JUCLUILIH-
HapHOM JIOTHKe, OCYIIIeCTB/IsIEMOe TPEeUMYIIIeCTBEHHO BepOasbHBIMU CpeACcTBaMU (MOHOJIOT
TMpero/iaBaTesisi).

CemuHap — Oecezia TiperiofiaBatesisi U CTYJEHTOB, 0OCyX[eHUe 3apaHee TOATOTOBJIeH-
HBIX COOOIIIEHUH T10 KaXKZOMY BOTIPOCY TIJIaHA 3aHSTHS C eIMHBIM /IJIsl BCeX IepeuHeM pPeKo-
MeHTyeMOU 00s13aTe/TbHOM U JOTIOJTHUTETbHOM JIMTepPaTyphl.

2. TexHosioruu npo6/1eMHOT0 00ydYeHHUsI — OpraHK3alysi 00pa30BaTeIHLHOTO MPoLiecca,
KOTOpasi TIpeArio/iaraeT MOCTaHOBKY TPOOJIEMHBIX BOTPOCOB, CO3/jaHWe yueOHBIX Tpobsiem-
HBIX CUTYyal[UH /11 CTUMY/IMPOBAHKSI aKTUBHOM TO3HABaTe/TbHOM /IeATeTbHOCTH CTYI€HTOB.

®opMbI y4eOHBIX 3aHATHH C HCIO/JIH30BAHHEM TEXHOJIOTHH MPOo0/eMHOro odyue-
HUA:

[TpobiemMHasi JieKIUsI — W3/I0)KEHHWe MaTepuasa, TpeArosararpliee MOCTaHOBKY TPO-
6/1eMHBIX W TUCKYCCHOHHBIX BOIIPOCOB, OCBeIlleHHe pa3/IMYHbIX HayYHbIX TT0[X0/I0B, aBTOP-
CKHe KOMMEHTApHH, CBSI3aHHbIE C PA3/IMYHBIMKM MO/Ie/ISIMHA UHTEPIPeTaLiy U3yuaeMoro Ma-
Tepuana.

3. UrpoBble TeXHOJIOTMM — OpraHr3alis 00pa3oBaTe/IbHOTO MPOL{ecca, OCHOBaHHasI Ha
PEKOHCTPYKIUHM MO/lefield TIOBeZIeHHsI B paMKaXx IPe/yI0KeHHBIX CLIeHAPHBIX yC/IOBUM.

®opMbl YUeOHBIX 3aHATHH C MCM0/Ib30BAHHEM UTPOBBIX TEXHOJ/IOTHM:

YuebGHast urpa — popma BoCCO3/1aHusI MPEIMETHOTO W COLIMATIbHOTO CO/iep>KaHus 0y 1y-
11el IpodecCHoHaTbHOM 1eTeTbHOCTH CITeI[Ha/TMCTa, MOZIeTAPOBAHUSI TAKUX CUCTEM OTHO-
TJITEAHIAU KOTODERIA XYADAKTEDHEKI 149 23TOUA TedTeNTRHOCTAA KAK 11enoro



OcHOBHBIE THIIbI IPOEKTOB:

VccnenoBarenbCKyid TIPOEKT — CTPYKTYPa MpUO/IkKeHa K popmaTy HaydyHOTro UCCIe/0-
BaHUS ([0Ka3aTebCTBO aKTya/IbHOCTH T€MBI, OTIpe/ieJieHre HayuHoU npobieMbl, TIpeaiMeTa 1
o0BeKTa WCCae/lOBaHuUs, liefled W 3ajjau, MEeTOZOB, WCTOYHWKOB, BBIZBYDKEHHE TUIIOTE3bI,
0000111eH1e pe3y/IbTaTOB, BLIBO/IbI, 0003HAUEHHE HOBBIX MPOO/IEM).

TBOpUeCKHi MPOEKT, Kak TMpaBWIO, He WUMeeT [eTaJbHO MpOpaboTaHHOW CTPYKTYDHI;
yueOHO-TI03HaBaTe/IbHast /IeATeIbHOCTb CTY/IEHTOB OCYIIECTB/SETCS B PaMKaX pPaMOYHOTO
3a/laHusl, MMOAUMHSSICh JIOTHKe U MHTepecaM YYaCTHHUKOB TPOEKTa, XKaHPy KOHEUHOT'0 pe3y/ib-
TaTa (raseta, (puibM, Npa3fHUK, W3/laHKe, SKCKYpPCHs U T.I1.).

VHbOopMaLIMOHHBIN MTPOEKT — yueOHO-TI03HaBaTe/IbHAS /IeATeIbHOCTh C SIPKO BhIPa)KeH-
HOM 3BPUCTUUECKOM HarpaBIeHHOCThIO (TIOMCK, 0TOOp 1 cucTeMaTtr3alus H(opMalum o Ka-
KOM-TO 00BeKTe, 03HaKOMJIEHHEe yUaCTHHUKOB IPOEKTa C 3TOM WHdopMalvel, ee aHa/lU3 |
0000111eHye /7151 TIpe3eHTary 0osiee IMPOKOW ayAUTOPUN).

5. IHTepakTHBHBIE TEXHOJIOTHM — OPTaHU3alisi 00pa30BaTeIbHOTO MPOLecca, KOTOo-
pasi peAiriosiaraeT akTUBHOe 1 HeJIMHeHHOe B3auMO/[eHiCTBHe BCeX YUaCTHUKOB, [JOCTHKEHHEe
Ha 3TOM OCHOBe JTMYHOCTHO 3HAUMMOTO [IjIsi HUX 00pa3oBaTesibHOro pe3y/bTara. Hapsgy co
Criela/M3upOBaHHBIMU TEXHOJIOTUSIMUA TAaKOT'O POZia TIPUHIUI UHTEPAKTUBHOCTU TIPOC/IEKHU-
BaeTcsi B OOJILIIMHCTBE COBPEMEHHBIX 00pa30BaTe/bHbIX TeXHOJIOTHH. WHTepakKTUBHOCTH
no/ipa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOIIIEHUS B X0/ie 00pa30BaTe/IbHOTO MPOoIecca U, Kak
cnefcTBUe, popMUpOBaHME CaMOPa3BUBAOLLECS UHPOPMALIMOHHO-PECYPCHOM CPeJibl.

@opMbI yUeOHBIX 3aHATHH C MCI0/Ib30BAaHHEM CHENHATM3MPOBAHHBIX HWHTEpPaK-
THBHBIX TeXHOJIOTHIA:

Jlekiusi «0OpaTHOM CBSI3U» — JIEKI[US—TIPOBOKAIMs (M3/I0)KEHHe MaTepHaja C 3apaHee
3arlaHUpOBaHHBIMM  olMbKaMu),  JieKiusi-becesa, NeKIUS-AUCKYCCHS],  JIeKL[US-
ripeccKoH(epeHIusI.

CeMHHAp-JUCKYCCUSI — KOJUIEKTUBHOE 00CYXX/eHHe KaKoro-aubo CIOpPHOTO BOMPOCa,
npo0/ieMbl, BbISIB/IEHWE MHEHUH B Tpymnre (MeXIpyHIoBOW AWasor, AUCKYCCHs KakK CIIop-
Jiiasor).

6. MuhopManoHHO-KOMMYHHKAIIMOHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTMHM — Opra-
Hu3alusi 006pa3oBaTeIbHOTO TIpoIiecca, OCHOBAHHAsi Ha TPUMEHEHUH CIelMaTu3upOBaHHbIX
TPOrPaMMHBIX CPeJ] M TeXHUUeCKUX CpeJCTB paboThl ¢ HH(MOpMalivet.

®opMbI yueOHBIX 3aHATHUN C KCII0J/Ib30BaHWEM HWH(OPMAI[MOHHO-KOMMYHHUKAI[HOHHBIX
TEeXHOJIOTUM:

JlekWsi-BU3yann3alusi — W3/I0KeHHWe CO/IeP)KaHUsI COTIPOBOXKIAETCSl Tpe3eHTalyei
(meMoHCTpalMel yueOHBIX MaTepHasioOB, MPeACTaB/IeHHBIX B Pa3/INUHBIX 3HAKOBBIX CUCTEMAX,

B T.U. WUTFOCTPATUBHBIX, TpadMueCcKrx, ayJJuo- U BUZleOMaTepUasoB).

6 YueOHO-MeTOAMUECKOE 00ecrieyeHHe CaMOCTOSATe/IbHOM PadoThI 00yUaroIUXCcs
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coziepkaHusi yueOHOTO MaTepuasia OCYIIeCTB/seTcs: B (opme 3aluThl J1abOpaTOpHBIX, KOH-
TPOJIbHBIX paboT.

OL[EHO‘JH]:IE CpeacTBa AJid IpoBejeHUs TEKYH_IEP'I daTTeCTaliin

KOHTPOJIBHAA PABOTA Ne 1

Tema: TexHoJsiorusi oborairieHust py/; YepHBIX MeTaslyIoB

BapuanT Ne 1

BerlriecTBeHHBIN COCTaB U TiepepabOTKa MarHeTHUTOBBIX pyJ. OCHOBHbIe MUHEDAJb.
Cxembl oboratieHus. MecTopoX/eHusl.

BapuanT Ne 2

BerriecTBeHHBIN COCTaB U nepepaboTKa CUEPUTOBBIX py/. OCHOBHBIE MUHepabl. Cxe-
MbI oOoraijeHus. MecTopoXieHusl.

Bapuant Ne 3

BertriecTBeHHBIN cOCTaB U nepepaboTka Oyporkesie3HIKOBBIX py/. OCHOBHbIE MUHepasIbl.
Cxembl oboraieHust. MecTopoX/eHusl.

BapuanTt Ne 4

BeriecTBeHHBIN COCTaB U nepepaboTKa XpOMOBBIX py/. OCHOBHbIE MUHepabl. MecTo-
PO>KJIeHUS.

Bapuant Ne 5

BertriecTBeHHBINM cOCTaB U nepepaboTKa MapraHieBbix pys. OCHOBHbIe MUHEpPasbl. Me-
CTOPOXKZIeHUs!.

BapuanT Ne 6

XapaKTepuCcTHKa JXele3HbIX pyZ. MuHepasbl. OnTUMasbHas TyOMHA oOoraijeHws.
IToaroroBka pyz K IjiaBKe.

KOHTPOJIBHAS PABOTA Ne 2

Tema: ITpousBoacTBO uyryHa. [IpousBoACTBO CTau.

BapuanT Ne 1

PaznuBka cramv B MHJI3.

BapuanT Ne 2

PU3NKO-XMMHUUeCKUe TPOLecchl, MpoTeKarolue B AoMeHHOM meuu. [ToBejeHue pas-
JIMYHBIX 3JIEMEHTOB MpU [JOMEHHOU 1uiaBKe. IIpOAyKThl [1OMEHHOM IJIaBKM. TeXHHKO-
9KOHOMMYECKHe MoKa3aTesu.

BapuanT Ne 3

YCTpOUCTBO IOMEHHOM eun, BCrioMoraTe/ibHoe 000py/1oBaHUe U ariraparthbl. TexHomo-
rusi JIoMeHHoro rnporecca. [IpoyKThl JOMEHHOM T/1aBKU.

BapuanT Ne 4



MecTtopoxzaeHusl.

5. BelijecTBeHHbIM COCTaB 1 NiepepaboTKa XpOMOBLIX pyA. OCHOBHBbIE MUHEDPa/ibl. Me-
CTOPOJKJeHUS.

6. OnrtumasnbHas r1ybrHa oboraieHust. [IoAroToBka py/ K TUIaBKe.

7. ®U3MKO-XMMUYeCKHe MPOLIeCChl, TPoTeKarllye B JoMeHHoU reun. [ToBeseHue pas-
JIMYHBIX 37IEMEHTOB MPY OMEHHOM T/IaBKe.

8. YcTpolicTBo JOMEHHOI reuu, BcrioMorateibHOe 060pyioBaHMe U arraparkl. TexHo-
Jorusi JoMeHHoro rnpotecca. [IpofyKThl JOMeHHOM M1aBKH.

9. BrIryiaBka crtanmu B 6ecceMepoBCKOM M TOMAaCOBCKOM KOHBepTepax. Y CTPOMCTBO ar-
raparos.

10. BrimyiaBKa cTanu B KUC/IOPOAHBIX KOHBepTepaxX. Y CTPOMCTBO arrapaToB.

11. OcHOBHBIE peakivy B CTaJeriaBUIbHbIX MPOLieccax.

12. BrinyiaBKa CTalu B IyTOBbIX Mevax. Y CTPOMCTBO anmapaTtoB. OCHOBHbIE PeakIlvu.

13. BbIniaBka cTaau B UHAYKLMOHHBIX Meyax. ¥ CTPOMCTBO anmnaparoB. OCHOBHbIE pe-
aKLHu.

14. Pa3nuBka cranu 8 MHJI3.

Llenbto 1abopaTOpPHBIX paboT MO JaHHOM JAMCLIUITUHE SIBJ/ISETCS MPAaKTUYeCKOe O3Ha-
KOMJIEHHE CTY/JIeHTOB C Pa3/IMuHbIMU CXeMaMH{ 00O0TalleH s TI0JIe3HbIX UCKOMaeMbIX C TIOMO-
IbI0 TIO/ITOTOBUTE/IbHBIX OMepaluii (Apob/ieHus], U3MelbUeHusi), TPaBUTAL[MOHHOrO0, (JioTa-
[[MOHHOTO, MarHUTHOTO METO/I0B O0OTallleHHs], a TaKXKe IOJiyueHHe HaBBIKOB TIO BBITIOJTHE-
HUIO PA3/IMUHBIX OMBITOB. B UaCTHOCTH, CTYAEHT JO/DKEH yMeTh MpPaBU/IbHO OOOCHOBATh
TIpe/ICTaB/IEHHYI0 CXeMy o0oraleHus /1S 3aJaHHOT0 TUTIA PY/bI, PACCUNTATh OCHOBHBIE TI0-
Kasareyii o0oraijeHus ¥ MpeCTaBUTh WHAWBUAYaIbHBIM 0TUeT. Bce mosiyueHHbIe SKCIepH-
MeHTa/IbHble JJAaHHbIe He00XO0/IUMO TTPOaHaIM3UPOBaTh, IIPOBEPUTH BBITTOJIHEHA JIU OCHOBHAs
11eJ1b paboThl, ChOPMYIMPOBATh BLIBO/bL. EC/IN MO/TyUueHbI HU3KHE TeXHOIOTHMUYeCKHe MoKa3a-
Tesiu oboraileHus], yKa3aTb BO3MOXKHbBIE TIPUUYMHBI U Iy TH TIOBBILIIEHUS TTOKa3aTeslei.

[Tpu BbIMOJHEHWH PabOT CTpPOro coO/MOAaTh TpaBWa TEXHWKW 0e30MacHOCTH W WH-
CTPYKLIMH 110 paboTe ¢ arnmaparypoii. MeTogu4ecKue MaTepyasbl AJIs TOTOTOBKH K JaHHOMY
MPAaKTHUECKOMY 3aHSTHIO MPE/ICTaB/IeHbl B METOAMUECKUX Pa3pabOTKax 1o BbIMOTHEHUIO Jia-
GopatopHbIX paboT «TexHOoorHs MPOXU3BO/ICTBA PAbOT».

I17151 BBITIOJTHEHHSI KOHTPOJIbHOM PabOTHI 10 3a[JaHUI0 KXKAOMY CTYZEHTY Tpe/jaraeTcst
JUIs1 YKa3aHHOTO TUIIa Py, pa3paboTaTh C/eyrol[ie BOIPOCH:

- MUTepaTypHbIA 0630p MPaKTUKU repepaboTKU aHaIOTUYHOTO ChIPhS;

- CXeMy TIO/ITOTOBKH PYZbl K 000Tall|eHHIo;

- TeXHOJIOTUYECKYIO CXeMy 00OTrall|eHHsI ¥ peareHTHbBIN peXxXuM (eciv HeoOX01uMo), a
TaK)Xe MpUMeHeHHe OCHOBHOTO 00opyzoBaHus. TpeboBaHUs K KOHI[EHTPaTaM U UX MPUMeHe-

IITAD



Tabsuiia

I/ICXOAHBIG JAdHHBbIe /I BBITTIO/JTHEHUSA KOHTpO]’IbHOﬁ pa6OTBI

BapuanTt Twurn cbipbs

Xpomcojeprkaias pyza

Mapraserjecozepxarias pyja

Huxkenbcogepskaitjasi pya

CBuHeL[0CO/IepoKalias pya

MommbeHcoepskaiasi pyia

ITommerannueckas pyza

3oJi0TOCO/EprKaLLlasd pya

AnmMasocojepxkaliiasi pya

Yronb

I'pacdutoBas pyza

==
Clale|o|No|u|swin-

MarsHe3uToBoe ChIpbé

12 [TonieBomirnaroBoe CbIpbé
13 CnropsiHad pyja

14 KuanutoBas pyza

15 KasnuiiHble comm

16 droopuTOBas pyja
17 CepHas pyga

18 OsoBocozepsKallas pyja
19 ArniaturoBas pyza

20 MarsetuToBasi pyza
21 BypokenesHskoBas pyza
22 TyutaHOMarHeTuTOBas pyja




7 OHEHO'-[HBIE CpeacCTBa AJid IIPpOoBeAeHUA l'lpOME)KyTO'-[HOﬁ dTTeCTalluu

a) [Inanupyemsle pe3ybTaThbl 00y4YeHHs H OLY

eHOYHbIe Cpe/[CTBA /I NPOBefAeHNsI IPOMEe)XYTOUHOM aTTecTaliu:

CTpyKTYypHBIH
5/IeMeHT
KOMITeTeHL[UU

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OL[eHOLIHbIe cpeacTBa

OIIK-7 ymeHHeM N0,/1b30BaThCsl KOMIIBIOTEPOM KaK CPe/ICTBOM yIpaB/ieHUus1 U 00padoTKu HH(OPMAILHOHHBIX MaCCHBOB

3HaThb KOMITBIOTEp KakK CPe/ICTBO yripasje- | ITepeuenb meopemuueckux 60npocoe K IK3aMeHy:
HUsS1 1 00pabOTKK MHGMOPMALIMOHHBIX 1. CymHocTb, I/1aBHbIe 0COOEHHOCTH M KIacCUbUKALUS MeXaHUUeCKHUX IIPOLeCCOB 000
MaCCHBOB TI0 epepaboTKe TBepPAbIX ralleHusI.
TO/IESHBIX HCKOMAEMbIX 2. CylIHOCTb, I7IaBHbIe 0COOEHHOCTH U K/lacCU(MUKALIMSA TUAPO- U MTUPOMETA/LTyPrUUeCcKuX
TIPOLIECCOB 0OOTaIleHusI.
YMeTb TIPUMEHSTh KOMIIbIOTE€PHbBIE TPO-
rpaMMbl 1 MEpOTIPUSTHS 10 0Opa- IIpumepHble npaKkmuuecKue 3a0dHus 0/151 IK3AMeHd:
60TKe UHPOPMAIIMOHHBIX JAHHBIX CocTaBuTh CxeMy ZiJisi 0OoraiieHust TOHKOBKPArIeHHOW OJJHOKOMITOHEHTHOMW PY/Ibl
TIpY TiepepabOoTKe TBEP/bIX MOJIE3HBIX
HCKOTIaeMbIX
Brnagets HaBbIKAMHU TIPUMeHeHHsT KOMITbIoTep- | Pewumsb 3a0auy:

HBIX TIPOTPaMM ¥ MEPOTIPUSTHH 110
06paboTke MHPOPMAI[UOHHBIX [laH-
HBIX TIPY TiepepaboTKe TBeP/bIX TO-
JIe3HBIX UCKOTTaeMbIX

OripezienUTh TeXHOJIOTHUECKHUE TT0Ka3aTe I GJIOTALMOHHOT0 000Tall|eH s JKele3HOH pPy/bL:
- BBIXOZ, )KeJIe3HOTO KOHLIeHTPaTa,

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- U3BJIeUEHUe JKeJle3a B >KeJIe3HbIN KOHIIeHTpaT,

- U3BJIeYeHue yKejle3ar B XBOCTBI /ISl YC/IOBUH, YKa3aHHBIX B Ta0I.

Pe3ysibTaThl pacueTa TeXHOJIOTHUECKHX TT0Ka3aTesiell 0hpOpMUTE B BH/Ie CTaHZAPTHOMN TaOIHLBL.
OmnpezsenuTh MapKy MeJHOTO KOHIIeHTpaTa u3 TaoJI.




CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

[Tnanupyemble pe3y/bTaTbl 00yUeHUs

OL[eHO‘—IHbIe cpeacTBa

ITK-8 roToBHOCTBIO IPUHUMATh y4acTHe BO BHe/JpeHUU aBTOMAaTU3MPOBAaHHBIX CUCTEM yMpaB/ieHUs1 MIPOM3BO/CTBOM

3HaTb OCHOBBbI ABTOMAaTM3UPOBAHHBIX CUC- | IlepeueHb meopemuuecKkux 80NPOCo8 K IK3ameHy:
TeM ympaB/ieHus] NPOU3BOACTBOM H
SKCITyaTalluM TpeATNpUsITHI M0 Tie- 1. TexHonorus oborailjeHus py/[, UepHbIX MeTali0B. KOHUIMKM Ha KOHLIEHTPATHI.
pepaboTKe TBep/bIX MOJe3HbIX HCKO- 2. TexHonorus nyiaBKM >kene30cozep>kaliero cblpbsi. KoHAUI[MY Ha KOHLIEHTPATHI.
raeMbIX

YmeTb MIPUMEHSITb OCHOBBI aBTOMAaTU3UPO-
BaHHBIX CHUCTeM YIIpaB/eHUs Ipous- | [IpumepHble npakmuyecKue 3a0aHus 0/1s1 3K3aMeHa:
BOJ/ICTBOM M JKCIUTyaTal[uu rpenpu-| CoctaBUTh cxeMy [7ist oboralieHus CIiIONIHON U TOHKOBKpAryieHHOW MapraHIieBo py/Ibl
ATUA TI0 TiepepaboTKe TBepABIX TIO-
JIE3HBIX MCKOMaeMbIX

Bnapets HaBbIKaMU aBTOMAaTHU3UPOBAaHHBIX

CUCTeM YTIpaB/IeHUs] MPOU3BO/CTBOM
Y JKCIUTyaTaluu NpejnpUsTUid 1o
niepepaboTKe TBep/bIX TIO/IE€3HBIX HCH
KOIaeMbIX

Pewumb 3adauy:
OmpezfieMTh MAaCCOBYIO [IOJIFO >Kejie3a B KOHI[eHTpaTe, COCTOSIIEM W3 THpPUTa U MUHEPAsoB,
yKa3aHHBIX B Tabsuiie (10 3a/laHUI0)

ITK-22 roToBHOCTbIO pa60TaTB C ITPOIrpaMMHBIMM TIPOAYKTAMHU 06H_181"O U CI1elra/IbHOI'O Ha3HaueHud i MO e/TMPOBaHUA MECTOpO}K,E[EHI/Iﬁ TBEPAbIX
I10J1e3HbIX MCKOITaeéMbIX, TeXHOJIOTUH BKCHHyaTaHHOHHOﬁ pa3BelKu, ,LIO6I>ILII/I nu nepepa60TKH TBep/bIX I10J/IE3HBIX NCKOIIdeMBIX, IIPHU CTPOUTE/ILCTBE U

JKCIuTyaTaluu
3HaThb OCHOBBI MOJle/IMpOBaHusA [Ji paspa- | IlepeueHb meopemuuecKux 60nNpoco8 K 3K3amMeHy:
OOTKU TEXHOJIOTUM TIpU TiepepaboTk 1. TexHosmoruueckrde TUIBI U copTa py[. [IpeaBapuTenbHOe oboraileHue py/ IBETHBIX
TBEPABIX TIOJIe3HBIX MCKOIaeMbIX, MeTasutoB. [TpakTrKa oboralieHus py/ YepHbIX MeTasljioB.
TPY CTPOUTE/ILCTBE U SKCIUTyaTaluu 2. TexHonorusi JOMeHHOTO TPOM3BOZCTBA.
3. TexHonorus cranenjiaBUJIbHOrO IIPOU3BO/CTBA.
YMeTb NIPUMEHAThb TporpaMMHble NPOAYKThI| IIpumepHble npakmuyecKue 3a0aHus 0/1s1 3K3aMeHa:

06H.[€FO M CI1equd/IbHOI'O Ha3Ha4Ye€HHA

JI7Is1 MOJIe/TUPOBAHUS TeXHOJIOTHUN Tie-

CocCTaBUTh CXeMy TOPHO-MeTa/TyPrUuecKoro Tiepe/iesia >Keyie3HO! py/bl.
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CTpyKTypHBIU

371eMeHT [Tnanupyemble pe3y/bTaTbl 00yUeHUs OrneHOYHBbIE Cpe/iCTBa
KOMITeTeHLIUU
pepaboTKK TBEP/IbIX MMOJIe3HBIX UCKO-
raeMbIX, TPU CTPOUTEBLCTBE U JKC-
Tyataluu
Bnapets HaBbIKaM{ TIpUMeHeHUs] Tporpamm- | Pewums 3adauy:
HBIX MMPOJYKTOB 0011[eT0 U crielianb- | OnpesenuTb TeXHOJOTHUeCKHe IoKasaTe/id 00oraleHust XpOMUTOBOM PY/IbI:
HOTO Ha3HaueHus [Jid MOZeJUPOBa- | - BbIXOJ KOHL|eHTpaTa,
HUSI TE€XHOJIOTHH TepepabOTKU TBep-| - BBIXO/, XBOCTOB,
JIbIX TIO/MIe3HbIX HCKOIaeMblX, TIPH |- Maccy XBOCTOB,
CTPOMTE/ILCTBE U IKCI/TyaTalyn - W3BJIeueHre KOMIIOHEHTa B KOHLIEHTpaT,
- W3BJleueHre KOMIIOHEHTA B XBOCTHI /Il yC/IOBUM, YKa3aHHBIX B Ta0JI.
Pe3ysibTaThl pacueTa TeXHOJIOTHUECKHX TT0Ka3aTesiell 0OpMUTD B BH/le CTaHZAPTHOMN TaO/IHLBL.
Ornpezie/iMTh MapKy KOHLIEHTpara.
I[ICK-6-2 CII0COOHOCTBIO BEIOMPATh TEXHOJIOTHIO MPOM3BO/ICTBA paboT 10 000TaleHHIO M0J1e3HbIX KCKOTIAeMbIX, COCTaBJISATh HEOOXOJUMYHO J10-

KYyMEHTAIHIO B

COOTBETCTBUH C IeHCTBYIOLMMUA HOPM

dTHBaMU

3HaTh

OCHOBHBIEe TIOHSITHSI METOZIOB, CII0CO-
OOB ¥ CpPe/ICTB MOJ/TyUeHHs! ChIPhS U
KOHIIEHTPATOB IpH repepaboTKu 1o-
JIe3HBIX MCKOTIAeMBIX

Ilepeuenb meopemuuecKux 60NpoCco8 K IK3aMeHy:
1. TexHomorus v MpakTHKa 00OTall|eH s JKeyle3HbIX Py
2. TexHosorus v rnpakTrka oboraijeH’st XpOMOBBIX PY/.
3. TexHosnorus v nMpakTHKa oborameHust MapraHLeBbIX py/.

Ywmetb

BbIOMpATh TEXHOJIOTHIO TTPOU3BO/ICT-
Ba paboT 110 oboraiieHuo Moie3HbIX
WCKOTIAaeMbIX, TIPUMEHSATh CIIOCOOBI U
Cpe/iCTBa /IS TTO/TyUYeHUs] KOH/ULIN-
OHHBIX KOHLIEHTPATOB, COCTABJISATh
HeoOXOZUMYI0 IOKyMEHTAl[|o B CO-
OTBETCTBHUH C JIEUCTBYIOIIUMH HOP-
MaTHBaMU

ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
CocTtaBuTh CxeMy /711 TepepaboTKi CKapHO-MarHeTUTOBOM PY/IbL.
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CTpyKTypHBIU

371eMeHT [1naHrpyeMble pe3ysibTaThl 00yUYeHust OrjeHOuHbIE CpefiCcTBa
KOMIIeTeHLIUU
Bnagetsb HaBbIKAMH BbIOMPATh TEXHOJIOTHIO Pewumb 3adauy:
TIPOU3BOACTBA paboT 1o oboraijenuto | OripeJesMTh TEXHOIOTHUECKKe TIOKa3aTen oborarreHus: 0ypoykene3HsKOBOW pybl:
T10JIe3HBIX NCKOIIaeMbIX, COCTAaBJIATh | - BBIXOJ, KOHLIEHTpaTa,
HeoOX0/IMMYI0 JOKYMEeHTaL1I0 B CO- | - BBIXO/] XBOCTOB,
OTBETCTBUH C [IeMCTBYIOLIMMH HOP- |- Maccy XBOCTOB,
MaTvBaMU - U3B/IeYeHUe KOMIIOHEeHTa B KOHL|eHTpaT,
- U3BJIeYeHre KOMITIOHEHTa B XBOCTBI /ISl YC/IOBUM, YKa3aHHBIX B Ta0I.
Pe3ysibTaThl pacueTa TeXHOJIOTHUECKHX MTOKa3aTesiell 0popMUTh B BU/le CTaHJAPTHOMN TaO/IULbL.
Onpegennts MapKy KOHLIeHTpara.
IICK-6-3 CITOCOOHOCTHIO BHIOMPATh U PaCCUNUTHIBATh OCHOBHBIE TEXHOJIOTMUECKHe MapaMeTphl 3 (heKTUBHOTO M SKOJIOTUYeCcKHr 6e3011acHOTo Mpo-

HU3BO/ICTBA pa60T 1o Hepepa60TKe 41 O6OFE]H.[€HI/IIO MHWHEPa/IBHOI'O ChIPbs HA OCHOBE 3HaHUH TIPUHIUIIOB ITPOEKTUPOBAHHWA TEXHO/IOTHUECKHUX CXeM 000-
raTUTE/JIbHOI'O IMPOM3BOACTBA

3HaTb OCHOBHBI® MTOHATHS METO/0B, CIOCO- | 1y .
epeyeHb MeopemuYecKux 60NPoOCo8 K 3K3aMeHy:
00B 11 CPE/ICTB N0y eHNS ChIPLA 1 1. TexHonorus oboraimeHus pys MarHETUTOBOM I'PYTIIIBL.
KOHLIGHTPATOR IPH NepepaGoTKs ro- 2. TexuHosorusi oboraitieHrs KapOOHATHBIX ¥ OKUC/IEHHBIX MapraHLeBbIX PY/.
JIESHBIX MCKOIIAEMBIX /1A CO3/aHHA, 3. TexHosnorus oboraireHusi XxpOMOBBIX PY/I.
PEry/MpOBAHKs SQYEKTUBHOTO 1 4. Mertaj/utyprus xxee30coeprkallero Cblpbsl.
5K0JI0rn4ecku 6e30macHoOro npous-
BOZICTBA
Ywmets BbIOMPATh TEXHOJIOTUIO TTPOM3BO/ICT-

Ba paboT 110 000TaIT|eHHUIO TT0JIe3HBIX
VICKOTIaeMbIX, IPUMEHSITh CIIOCO0BI U
CpefCTBa /i1l TTOJTyYeHus] KOH/ULH-
OHHBIX KOHLIEHTPATOB [I/Is1 CO3/IaHUs,
peryvpoBanus 3¢ heKTUBHOTO U
5K0JI0rM4ecku 6e30macHOro npous-
BO/ICTBA

ITpumepHble npakmuyecKue 3a0aHus 0/15 IK3aMeHa:
CocTaBUTh CXeMy Ji/1sl TepepabOTKH »Kesle3UCThIX KBApIUTOB.
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CTpyKTypHBIU

3/IEMEHT [Tnanupyemble pe3y/bTaTbl 00yUeHUs OrleHOUHbBIE CPe/ICTBA
KOMITETEHI[UU
Brazetsb CTIIOCOOHOCTRIO BBIOKMPATh U PacCum-

ThIBaTh OCHOBHBIE TEXHOJIOTHUECKHE
rapamMeTpbl 3¢h@dEKTUBHOIO U IKOJI0-
ruuecku 6e30MacHOro MpoM3BO/ICTBA
paboT 1o nepepaboTke U oboraiie-
HUIO0 MMUHEPAJTbHOTO ChIPbsI HA OCHOBE
3HaHWU MMPUHLIATIOB MPOEKTHUPOBaHMUS
TEXHOJIOTHUECKUX CXeM 00oraTu-
TeJILHOT'O TIPOM3BO/ICTBA U BbIOOpa
OCHOBHOTO U BCIIOMOTaTe/IbHOT0 000-
raTuTesibHOro 000py/[0BaHKs

Pewums 3adauy:

OmnpezieUTh TEXHOJOTHUECKHE TTOKa3aTe/Id 000Tall[eHNst CUIEPUTOBOM PY/IbI:
- BBIXO/] KOHLIEHTpaTa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHNe KOMITOHEHTa B KOHLIEHTpaT,

- U3BJIeUeHre KOMIIOHEHTA B XBOCTHI [/l YC/IOBUM, YKa3aHHBIX B Ta0JI.

Pe3ynbTaThl pacueTa TEXHOJOTMUYECKUX TTOKa3aTesieil 0pOpMUTD B BH/e CTaHZAPTHOU TaO/IULBI.
OnpefenuTb MapKy KOHLIEHTpATa.

IICK-6-4 cioco0HOCTHI0 pa3padaThIBaTh U Peain30BbIBaTh MPOEKThI MPOU3BO/CTBA MPH MepepadoTKe MHHEPA/TIbHOT0 U TEXHOT€HHOT0 ChIPbS
Ha OCHOBE COBPeMEeHHOM MeTO0/{0/I0TMH POEeKTHPOBAHUs, PACCUMTHIBAThH IPOU3BOANTE/TLHOCTD U ONpe/ie/IITh TapaMeTphbl 000py/ 0BaHHA
oboraruTeNbHBIX (hadpUK

3HaTb BCe 3Tarbl [IPOU3BO/CTBA IIpU Tiepe- | IlepeueHb meopemuyeckux 60Npoco8 K 3K3ameHy:
paboTKe MUHepasbHOTO U TeXHOTeH- 1. OcHoBHbIe (haKTOPBI, BAUSIOLIME Ha TEXHOJIOTHIO 000Tall|eHUs ChIPBSI.
HOTO CbIPbSi HA OCHOBE COBpEMEeHHOM 2. Oco6eHHOCTH TIOCTPOEHUSI CXeM TIPH BBIOOPe TeXHOJIOTHH 00O0TalleHusl.
MeTOZ,0/I0T M TIPOeKTUPOBAHKS 3. OcHoBHbIe (aKTOpHI, BAUSIOIIME Ha JOMEHHYIO T/1aBKY.
YmeTb aHa/IM3UPOBaTh BCe 3Tallbl IPOM3BO/I-
CTBa Ipu NepepaboTKe MUHepaibHO- | ITpumepHble npakmuuecKue 3a0aHus 0/151 IK3AMeHA:
IO ¥ TEXHOTE€HHOTO ChIPbsi HAa OCHOBe | CoCcTaBUTH CxeMy [ijist 000TallleHus >KeTe3UCThIX KBapPI[UTOB.
COBpPEMEeHHOW MeTO/I0/IOTHH TPOeK-
THUPOBaHUS
Bnanets NpoLjeccamMmy IMPOU3BO/ACTBA IIPU ITe- | Pewuumb 3adauy:

pepaboTKe MUHEPaTbHOTO U TEXHO-
TeHHOTO ChIPbsi HA OCHOBE COBPEMEeH-

OrnpezenuTh TEXHOJOTMUECKHUe M0Ka3aTe/u oboralieHrst OKUC/IeHHON MapraHLieBol py/ibl:
- BbIXO/] KOHLIEHTpaTa,
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

[Tnanupyemble pe3y/bTaTbl 00yUeHUs

OL[eHO‘—IHbIe cpeacTBa

HOU MeTO/I0/I0TUU MPOEKTUPOBaHUS

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- M3BJleyeHre KOMIIOHEHTa B KOHLIeHTPaThl,

- U3BJIeYeHre KOMITIOHEeHTa B XBOCTbI [IJIs1 YC/IOBUM, YKa3aHHBIX B Ta0JI.

Pe3ynbTaThl pacueTa TeXHOJOTMUYECKUX TTOKa3aTesiell 0pOpMUTD B BH/e CTaHZAPTHOU TaO/IHLBI.
OnpefenuTh MapKy KOHLIEHTpara.

IICK-6-5 roro
TUTE/ILHBIX I

OU3BOJ/ICTB

BHOCTBIO IIDUMEHATH COBpeMEHHbIEe I/IH(bopMal.[I/IOHHbIe TE€XHOJ/IOTHH, dABTOMATU3UPOBAHHbIE CUCTEMBI IIPOEKTUPOBAHUA o0ora-

3HaTh

TIPUHLIUIBI U METO/IbI CO3/laHusl CO-
BpeMeHHbIX UH(OPMaLIMOHHBIX TeX-
HOJIOTUM B MPaKTUYECKOU JiesiTe/IbHO-
cTH 060TraTUTeNbHBIX TPOU3BOZCTB

ITepeuenb meopemuuecKux 60nNpocoe8 K 3K3aMeHy:
1. OcHoBHbIe haKTOPBI, BAUSIONIE Ha BEIOOP TEXHOIOTUM 000TaIl[eHUsI ChIPSI.
2. TexHosioruueckue cxeMmbl repepabOTKU yKesie30Co/eprKalliero Chbipbsi.
3. Meramnyprus xene30CozeprKalllero CbIpbs.

YmeTb TIPUMEHSITb TIPUHLIUIIBI U METOZbI
ITpumepHble npakmuyecKue 3a0aHus 0/151 IK3aMeHa:
CO3/1aHHsI COBPEMEeHHBIX MH(pOpMa- . .
o CocTtaBuTh KOMOMHMPOBAHHYIO CXeMy I1epepabOoTKH TPYJHOOOOTraTMMOM /IBYXKOMITOHEHTHOMU
L[OHHBIX TeXHOJIOTUI B MpaKTUue- o
CKOM JieITelTbHOCTA 000raTUTeTbHbIX pyA
TIPOM3BO/ICTB
Bnagetsb MIPUHLIUIIAMUA U MeTOJJaMU CO3/laHus
A PUHL A A Pewiumb 3adauy:
COBpeMEeHHbBIX UH(POPMaLJMOHHBIX
. . PaccuuTarh TeXHOJOTMUECKHe TT0Ka3aTe/u oboraiieHus. Pe3yibTaThl MpeCTaBUTh B TabHIIe.
TeXHOJIOTUM B MPaKTUYeCKOu Jiesi- o o
Ncxopublie nanubie: MaccoBas fong Fe B pyzae — 30 %, B koHLeHTpare — 62,0 %, B XBoCTax —
TeJIbHOCTH 000TaTUTe/IbHBIX IPOK3- 8.7 o
0.
BO/ICTB ’
IICK-6-6 CIIOCOOHOCTBI0 aHAJTM3UPOBATh U ONITUMHU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H, (DYHKLIMOHA/IbHOE Ha3HaueHre KOMIUIEKCOB TI0 100bIve,

riepepaboTKe 1

O6OFHH.[€HI/IIO I10JIE3HBIX NCKOIMMa€MbIX 1 COOTBETCTBYIOILHX ITPOU3BOJCTBEHHLIX 00BEKTOB IMPpHU CTPOUTE/ILCTBE 1 DEKOHCTPYKIIMH

3HaThb

TeXHOJIOTNH O6OFaH_[€HI/IH I10/1e3HBIX
HNCKOITa€MBIX; HAITPpAB/I€HUSA CO30aHHsA
Ma/IOOTXOJHBIX U 6€3OTXO,£[HI>IX Tex-

IlepeueHb meopemuuecKux 60npoco8 K IK3ameHy:
1. CymHocTb, rnaBHble 0COOEHHOCTH W KJlacCU(UKALMS MeXaHW4YeCKHWX TPOLeccoB 000

raijeHusl.
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CTpyKTypHBIU

[

3/IeMeHT [Tnanupyemble pe3y/bTaTbl 00yUeHUs OrieHOYHBIE Cpe/CTBa
KOMITeTeHLIUU
HOJIOTHI; KOMIJIEKCHOE KCIT0/1b30Ba- 2. CylIHOCTb, T7IaBHbIe 0COOEHHOCTH U K/lacCU(MUKALIMSA TUAPO- U MTUPOMETA/LTyPruuecKuX
HHE MUHEPA/IbHOI'O ChbIPpbA IIPOL|eCCOB O6OFaH_IeHI/IH.
YmeTb aHaJTM3UPOBaTh U pa3pabaThiBaTh
ITpumepHble npakmuyecKue 3a0aHus 0/1s1 IK3aMeHa:
KOMIIJIeKCHbIe TeXHOJIOTUYeCKre o .
CoCTaBUTh CXeMy W peareHTHBbIM PeXHM /i1 MarHUTHO-(JIOTAl[MOHHOM CXeMbl OOOTall|eHuUs
TIPOIIECCHI ¥ CXeMbI 00O0Trall|eHust T10- TOHKO
JIe3HBIX UCKOMaeMbIX, yCTOHUUBOCTh . N
BKparjieHHOW TUTAaHOMarHeTUTOBOU PY/IbI
TeXHOJIOTMUeCKOro Tpoljecca 1 Kaue-
CTBO BbIMTyCKaeMOM NPOAYKLIUH.
Bnapetsb CTIOCOOHOCTBIO aHA/IM3UPOBATh U OTI-

TUMHU3UPOBATb CTPYKTYPY, B3aUMO-
CBs13U, QYHKIIMOHA/IbHOE Ha3HaueHue
KOMIIJIEKCOB 10 100bIUe, TiepepaboT-
Ke ¥ 000rallieHuIo M0JIe3HBIX UCKO-
TaeMbIX ¥ COOTBETCTBYIOIIUX ITPOU3-
BOZICTBEHHBbIX 00BEKTOB TIPU CTPOU-
TeJIbCTBE U PEKOHCTPYKLIUHU /IS CO3-
JTaHUSI MaJIOOTXOJHBIX U 6e30TX07-
HbIX T€XHOJIOTHH.

Bbmmoaxnums 3adaHue:

BriOpaTh 1 060cHOBaTh cxeMy oboraiteHus pybl. CresiaTb pacueT KauyeCTBEHHO-
KO/IMUeCTBEHHOW Y BOZOIJIaMOBOM cxeM. KpyIHOCTb U3Me/IbueHHOW PYZbl, MaCCOBYIO 0O
1[eHHOTO KOMITOHEHTA B Py/ie, TTPOU3BOIUTE/ILHOCTh MIPUHSTH T10 Tab/uIle.

HaripymMep: ucxoHble faHHble: cofiepykaHue Kiacca -0,074 MM B W3MeJ/ibueHHOM py/ie COCTaB-
sisiet 80 %; maccoBas fonsi Fe B pyge — 28 %; py/jHble MUHepa/ibl— MarHeTUT, FTeMaTUT, Map-
THT; TIPOW3BO/IUTENBHOCTb (pabpuku — 1,5 MITH.T/TOI.
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0) ITopsA0K MpoBe/jeHUsI MPOME)XYTOYHOH aTTeCTalHH, T0Ka3aTe/Il H KPUTePUHU
OLleHUBaHUSA:

[Tpome)KyTOuHasi aTTecTalusi M0 [JUCHUIUTHHe «TeXHO/IOrusi TPOU3BOJCTBA PaboT»
BKJTFOUAeT TeOPeTUUYeCKHe BOTIPOCHI, TO3BOJISIOLIME OLIEHUTh YPOBEHb YCBOEHHSI 00yUaroIy-
MUCS 3HAHUH, U TTPaKTHUYeCKHe 3a/laHusl, BBISBIISIONINE CTerleHb CHOPMUPOBAHHOCTH YMEHUM
Y B/IaJieHni, MPOBOAUTCS B JOopMe 3adeTa.

3ayeT TIO JIaHHOW [AWCHWIUIMHE TIPOBOJUTCS B YCTHOMW (hopMe T0 3K3aMeHal[MOHHBIM
ouneram.

3aueT MPOBOAUTCS IO OWeTaM, OXBATHIBAIOLIMM BeCh TPOMWAEHHBbIM Marepuan. [lo
OKOHUAaHWHM OTBeTa TperojjaBaTe/ib MOXKeT 3a/laTh CTY/EeHTY [OMOJHUTe/bHbIe U YTOUHSIO-
111e BOMPOCKL. [10/10’)KUTeTbHBIM TaKKe OyIeT CTpeM/IeHHe CTY/IeHTa U3/I0KUTh pa3/TMuHbIe
TOUKW 3DEHHUs Ha pacCMaTpvBaemyr TipobsieMy, BbIpa3uTh CBOe OTHOIIIEHHWe K HeH, TpuMe-
HUTH TeOpeTHUEeCKHe 3HaHUSI TI0 COBPeMeHHBIM pobieMaM oboraitieHust TIo/ie3HbIX UCKOTae-
MBIX.

IToka3aTe/ 1 U KpUTEPUH OL[eHUBAHUSA 3aUeTa:

Ha OL[eHKY «3auTeHO0» — 00y4aroluiics TToKa3biBaeT BLICOKWM, CPeIHUI UJTH TTOPO-
TOBBbI YpOBeHb C(HOPMHUPOBAHHOCTA KOMITeTEHLIUM, T.e. CTY/eHT, TpeJCTaB/sieT 3HaHWUS OC-
HOBHOT0 y4eOHO-TTPOrpaMMHOT0 MaTepuasa B 00bemMe, He0OX0JUMOM /ISl Ja/ibHelIIel yJe-
ObI U TIpeZiCTOsIIel pabOThI MO CITEI[HaIbHOCTH, CITPABJISOIIUIACS C BBITIOJTHEHUEM 3a/JaHUMH,
TipelyCMOTPEeHHBIX MPOrpaMMOM, 3HAaKOMbIM C OCHOBHOM JIUTepaTypoi, peKOMeHJO0BaHHOU
MpOrpaMMoi.

Ha OL[eHKY «He 3auTeH0» — pe3y/bTaT 00yueHHs He JOCTUTHYT, 00yUarouiics He
MO>KeT TI0Ka3aTh 3HAHUSl HA YPOBHE BOCIIPOM3Be/ieHUs U 00bsicHeHUs1 UHpOopMal[iuu, He Mo-
JKeT TI0Ka3aTh UHTeJIJIeKTya/IbHbIe HAaBBbIKW PellleHus IPOCThIX 3a/iay, T.e. Y CTyZeHTa, 0OHa-
PY’KMBAIOTCsI TIpOO€/IbI B 3HAHUSX OCHOBHOT'O yueOHO-ITPOrpaMMHOT0 MaTepHalia, JOCTUTHY-
ThI TIPUHLUTTHA/IEHBIE OIIMOKY B BBITTOJTHEHUU TIPEAYCMOTPEHHBIX IMPOrPaMMO 3a/laHuH.

8 Yue0Ho-MeTOAMYECKOE ¥ HH(POPMALIMOHHOE 00eceyeHne JUCIUILTHHBI

a) OcHoBHas /iUTepaTypa:

1. ABnoxuH, B.M. OcHOBBI 000ralrieHust 1MoJie3HbIX UCKOTIaeMbIX : YUeOHUK : B 2 TOMax
/ B.M. ABnoxuH. — 4-e u3[., crep. — Mockga : ['opHasi KHura, [0. T.]. — Towm 2 : TexHoJio-
vy oOorarieHus Mmojie3HbIX uckomaemMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —
Pexxum foctyna: https://e.lanbook.com/book/111337

2. Kneiin, M.C. TexHomorusi oboraiijeHust ToJie3HbIX UCKOTaeMbIX : yueOHoe rocobue /
M.C. Kneiin, T.E. BaxonnHna. — Kemepogo : Ky3['TY umenu T.®. 'opbauesa, 2017. — 193
c. — ISBN 978-5-906888-51-8. — Pexxum poctyna: https://e.lanbook.com/book/105409

3. OCHOBBI MeTaJUTypruyecKkoro mpou3Bo/CTBa : yueOHUK / B.A. burees, K.H. ByoBuH,




5. Tlepuognueckune wu3ganus: "O6oramenuve pyz"', "Topueni sxypHan', "/3Bectus
BBICIINX YueOHBIX 3aBeJileHUi", pedepaTUBHbIN >KypHas "T'opHoe feno".

B ) MeToauueckue yKa3aHHs:

1. Oerogs E.FO., I11aBakyneBa O.I1. ITepepaboTKa 10J/Ie3HBIX MCKOTIAEMbIX [D/I€KTPOH-
HbIM pecypc] : mpakTukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 3/1eKTPOH. OIT. AUCK
(CD-ROM) — Pexxum goctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

r ) IIporpamMmmHoe obecrieueHue U VIHTepHeT-pecypcChl:

Hanmenosanwue 110 Ne moroBopa CpOK J1elCTBUS TULIEH3UHU
MS Windows 7 [-1227 or 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security | [1-300-18 ot 31.03.2018 28.01.2020
nuist Ou3Heca - CTaH/IapTHBIN [-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
[1-2026-15 ot 11.12.2015 11.12.2016
7Zip cB0OO/IHO pacrpocTpaHseMoe | 6eccpouHo

1. UndopmarmoHHast cuctemMa — EApHOe OKHO [J0CTyrma K 0Opa3oBaTebHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanwmonaneHasi MHGOpPMAalMOHHO-aHaIMTHYeCKass cucteMa — Poccuiickuili MHZeKC
HayuHoro tutupoBanus (PUUHLI). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBasi cucrema Axkagemuss Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTepuabHO-TeXHUUYECKOe ofecrieueHue JUCIUTITHHBI (MOAY/IA)

MaTepI/IaJII)HO-TEXHI/IIIECKOE obecreuenue AVCHUITIIMHBI BK/IFOYAEeT:

Tun 1 Ha3BaHKWe ayAUTOPUU OcHallleHVe ayJUTOpUM

JleK1[iOHHasi ayAUTOPUS MynbTUMeUHbIE CPe/ICTBA XpaHEeHUs, Tepejauyu
Y Mpe/iCTaB/IeHus1 yueOHOM UH(OPMaIUH.

JlabopaTtopusi MexaHWueckux ucciaeno- | 1. JlabopaTtopHasi ycTaHOBKA II€KOBOM JpOOMIIKY;
BaHUMN 2. JlabopaTopHasi ycTaHOBKa KOHYCHO JpOOM/IKA
KPYITHOTO Apob/eHus;

3. JlaboparopHasi ycTaHOBKA BaJTKOBOU JPOOUIIKY;
4. JTabopaTopHasi yCTaHOBKA MeXaHHUECKOT0
BCTPSIXUBATEJIS;




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23

