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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATUYECKUX CUCTEM
HecrepoB Hukonait iBaHOBUY, K.T.H., [IOLIEHT, 3aBeAyIol1ii Kadeapoit

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmbl E4 BBICOKOHEPTETUYECKUE YCTPOUCTBA ABTOMATUYECKHUX
CUCTEM

3apenyrorui kKadeapoit Hecrepos H.U., K.T.H., fo1l.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E4 BBICOKOJ3HEPTETUUYECKHUE YCTPOUCTBA ABTOMATUYECKNX CUCTEM

3aBenytomuii kadenpoii Hectepos H.U., K.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMEPCIIEKTUBHBIE TEXHOJIOTUA XOJIOJHOIITAMITIOBOYHOI'O ITPON3BOCTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TICK-1.01 — criocobeH K cucTeMaTHueCKOMY M3yUYeHHI0 HayYHO-TeXHUYeCkor HH(opMaLuH, 0TeueCcTBeHHOTO
1 3apy0eXXHOTO OITBITa 10 TIPOQHITIO TIOATOTOBKH

[ICK-1.03 — cniocobeH pa3pabarbiBaTh HOBbIE TEXHOJIOTMYECKHE MPOLIeCChI JIMCTOBOM U 00BeMHOM XOJI0HOM
LITAMITOBKH, KOBKH, FOpsSiUel IITaMIIOBKU

@DOopMHPOBaHUIO KOMIIETEHLIUH CTY)KHUT [JOCTKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
IICK-1.01

3HAHUS:

¢ 0COOEHHOCTE COBPEMEHHBIX TeXHOJIOTHH Ky3HEUHO-IITAMIIOBOUYHOTO TPOM3BOJCTBA U IMEPCITeKTHB
€ro pa3BUTHSI;

* COBPEMEHHOTO COCTOSIHUSI TeXHUKH W TeXHOJOrMd 00pabOTKH [aBleHHeM KOHCTPYKLMOHHBIX
MeTa//IMUeCKUX U HEMeTa/UTMUeCKUX MaTepUasos;

* (U3UKO-MeXaHMUECKHUX OCHOB U TEXHOJOTHUECKMX BO3MOXKHOCTEH MPOLIECCOB XOIOAHOM IITAMITOBKH
KOHCTPYKIL[HOHHBIX MAaTepuasioB, IPUMEHSEeMbIX B TMPOM3BOACTBE TMATPOHOB W TWIb3, B MAaIIUHO- H
NMpUOOPOCTPOEHHY;

YMeHUsi:

pa3paboTaTb M paccyMTaTh TEXHOJOTHUECKUH MPOLIECC W3TOTOBJEHHs JeTald MalldH W MpuOOpOB
Pa3/IMYHOTO Ha3HAYeHWst Ha OCHOBE MPUMEHEHHsT XOJI0JHOU LITaMIOBKM C YYeTOM ONTHUMasbHON peann3aliu
€ro TeXHOJIOTMYeCKUX BO3MOKHOCTeM, 00eCIeurBarox HauTyulliie TEXHUKO-9KOHOMUYEeCKUe TI0Ka3aTe/y;

HABbIKU:

aHa/M3a YepTeXkel U TeXHUUeCKUX YCI0BUI U3TOTOB/IEHHS IeTajield C 1[e/Ibi0 OL[eHKH TeXHOJIOTMYHOCTH
VX KOHCTPYKILMHU NTPUMEHsIeMbIMU B ITPOU3BOZCTBE MeTOaMu 00paboTKH.

IICK-1.03

3HAHUS:

* 0COOEHHOCTE COBPEMEHHBIX TEXHOJOTHH Ky3HEUHO-IITAMIIOBOUYHOTO TIPOM3BOJCTBA U TMEPCIIEKTHB
ero pa3BUTHS;

* COBPEMEHHOTO COCTOSIHASI TeXHUKH W TeXHOJIOrMH OOpabOTKH [IaBleHreM KOHCTPYKI[MOHHBIX
MeTa//TnYeCKUX 1 HeMeTa/UTNueCKUX MaTepHuasos;

* (U3MKO-MeXaHMYeCKUX OCHOB U TEXHOJIOTUUECKMX BO3MOXKHOCTEH MPOLIECCOB XOTIOAHOM IITAMITOBKU
KOHCTPYKLIMOHHBIX MAaTepuasioB, TpPUMEHSEeMbIX B TMPOW3BOACTBE MAaTPOHOB W TW/Ib3, B MaIIUHO- MU
MprOOpPOCTPOEHNH;

YMeHUsi:

pa3paboTaTh M pacCUMTaTh TEXHOJIOTMUYECKHM TPOI[eCC W3rOTOB/IEHMS [eTalyd MallMH ¥ TpUbopoB
Pa3IMYHOTO Ha3HAYeHWs Ha OCHOBe MPUMEHEeHHsT XOJI0JHOW LITaMIIOBKH C YYeTOM ONTHUMAaIbHOM peanu3aLiu
€ro TeXHOJIOTMYeCKUX BO3MOKHOCTeMH, 00eCrieurBaroX HauTyulliie TeXHUKO-3KOHOMUYe CKUe TIOKa3aTely;

HABbIKU:

aHa/M3a YepTeXKel ¥ TeXHUUECKUX YCJIOBHUI U3TOTOB/IEHUs IeTajiel C 1[e/IbI0 OL[eHKH TeXHOIOTMYHOCTH
WX KOHCTPYKIIUHU ITPUMEHSIEMBIMU B TTPOU3BOZICTBE METOAaMU 00paboTKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynuaa ITIEPCIIEKTUBHBIE TEXHOJ/IOTMHW XO/JIOAHOIITAMITIOBOYHOI'O
MMPOU3BO/JCTBA sB/sieTCs JUCIUTUTUHON YacTH, (hOPMHUPYyeMoii yUaCTHUKAMH 00pa30BaTe/IbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMbl MOTOTOBKY 10 HaripaeieHno 15.03.01 MawuHocmpoeHue.

Co,qeR?KaHHe AVICLMIUIAHBI  SIBISTCSA JIOTMYECKUM TIPOJO/DKEHHEM  JUCLTIIMH! TEXHOJIOTUA
JINCTOBOM INTAMIIOBKH, TEXHOJIOI'HMSI XOJIOAHOW OBBEMHOM IIITAMIIOBKH,
IITAMIIBI /11 XOJIOJHOU HNIITAMITOBKMN.

[TpesBapUTeTbHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIerocs /10 Hauasia U3yueHus TUCLIATUTAHBIL:

e OIIK-11 — CriocobeH TpUMEHSTh METO/IbI KOHTPOJISI KaueCTBa U3/e/uii U 00BEKTOB B chepe
ripodeccrOHaNbHOM JesTeTbHOCTH, TTPOBOAUTDL aHa/lnu3 TIPUYUH HapyllIeHUH TeXHOMOTnyeCKUX
TMPOLIeCCOB B MAIIMHOCTPOEHWH U pa3padaThiBaTh MEPOTIPUSITHS 110 UX TIPEYTIPEXKIEHHIO

¢ OIIK-12 — CriocobeH obecrneurBaTh TEXHOJOTUYHOCTh W3/E/TUH U MPOIIeCCOB UX U3TOTOBJIEHUS], YMETh
KOHTPOJIMPOBATh COO/MIOfIeHre TEXHOIOTUUeCKOW JUCLIUTIIMHBI TIPU W3TOTOB/IEHUH U37[eTHi
MalllMHOCTPOeHHsI

¢ TICK-1.03 — crniocobeH pa3pabaThiBaTh HOBbIE TEXHOJIOTMUECKHE MPOLIeCChI TMCTOBOM U 00beMHOM
XOJIO/THOM 1LITaMITOBKH, KOBKH, FOpsTUeit IIITaMIIOBKH

¢ TICK-1.05 — CriocobeH orpe/ie/iaTh HalpspkeHHO-1e(OpMUPOBAHHOE COCTOSIHHME 3arOTOBKH B MPOLieCCe
ee I/IaCTUYeCKOro Zie)opMHUPOBaHUS

e TICK-1.07 — CriocobeH oCy11iecTB/ISTh BEIOOP pPaljMOHATBHOM CXeMbl PACKPOsI MaTeprasia

e [ICK-1.14 — CriocobeH CITpOeKTHPOBATh LITAMIIOBYIO OCHACTKY C UCIOIb30BaHHUEM CTaHAAPTHBIX
MaKeTOB CPe/ICTB aBTOMAaTH3MPOBAHHOTO MTPOEKTHPOBAHUS, 00ecrieurBast TeEXHOIOTUUHOCTD ee
W3rOTOBJIEHUS

¢ TICK-1/24.1 — CrniocobeH TIpOBOJUTH OL[eHKY BO3MO>KHOCTH M3rOTOBJIEHUS JleTajiell MeToiaMu
LITaMIIOBKH, OL[€HKY TEXHOJIOTUYHOCTH NPUMEHSIEMbIX B Ky3HEUHO-IIITAMIIOBOUHOM ITPOX3BO/CTBE
MaTepyasoB, BHOCUTb MPEJJ/IOKEHHS T10 MOBBILLIEHUIO0 TeXHOJIOTMUHOCTU KOHCTPYKLMU IITaMITyeMbIX
JeTtaseit

e TICK-1/24.2 — CniocobeH MpoBOUTh SKCTIEPUMEHTHI 110 UCC/IeA0BAaHHUI0 TEXHO/IOTUUECKUX ITapaMeTPOB
orieparyii 00pabOTKH MeTasl/IoB JJAaB/IEHUEM T0 CTaHJAapPTHBIM U 3a/laHHBIM MeTO/IMKaM, 00pabarhiBaTh U
TeXHUYeCKH TPaMOTHO 0()OPMJISITh Pe3y/IbTaThl HAYYHO-HUCC/IeJ0BaTeIbCKUX paboT B 061acTH
MAalIMHOCTPOEHUS



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. XapakTepHCTHKa XO0. T 0 mpou3sBoAcTBa. 1.1. MeTop!
X0/10/HOM 06pabOTKKM META/UIOB [laB/leHUeM (/IMCTOBasi U 0ObeMHast LITaMIIOBKA, UMITY/IbCHbIE
4 8 MeTO/pbl, IITaMITOBKa C MUCII0/1b30BaHWEM 3/IaCTUYHBIX MaTepualoB U Ap) 1.2 KyEHE‘-IHD- 22 6 6 16 30 30
1ITaMIIOBOYHOE OGOPYAOBGHI/IE, TIpUMeHsieMoe B XOJIOZJHOIITAaMITOBOYHOM TTPOU3BO/CTBE. 1.3.
TexHooruyecKast oJAroToBKa X0/I0/JHOLITaMIIOBOYHOT0 NPoU3Bo/CTBa. 1.4. Marepuabl 1
MeTOAbI U3rOTOB/IEHHUS TeXHOJIOTUUECKOM 0CHACTKH.
Paspen 2. Cnoco0bl HHTEHCH(UKALMH TPOLECCOB X0/IOAHOM IITaMIOBKH. 2.1.
CoBMeltleHHe HeCKOMBKUX (POPMOM3MEHSIFOLIMX OTlepaliiii B OAHOM wLiTamrie. 2.2.
4 8 JlononHuTeIbHOE CUI0BOE BO3/eliCTBIe Ha 3aroToBKy. 2.3. Co3/jaH1ie HeoJHOPOJHOTO 22 6 6 16 20 20
TeMIiepaTypHoro nojs. 2.4. Jlokanu3sauus ouara edopMaliii poTal{iOHHask BBITSDKKA,
packarka, cepoBIIKHAs [LITAMITOBKA).
Paszpen 3. KoMOMHHpOBaHHBIE ONepal{iy X0I0AHOH ITaMNOBKH. 3.1. KOMOMHUPOBaHHbIE
4 8 oriepariyy JMCTOBO# LITaMIOBKH. 3.2. KoMOUHMpPOBaHHbBIe Oreparui 06beMHOM ILITAMITOBKH. 20 4 4 16 20 20
3.3. HpI/lMEHEHI/IE BBITSDKKU-BbIJJAaB/IBAHNUA /17151 U3TOTOBJ/IEHUS MeTa/l/IMYeCKUX 3JIEMEHTOB
TIaTPOHOB C UCII0/Ib30BaHUEM prl']IOﬁ, KBaApaTHOﬁ u LHeCTPll'paHHOﬁ 3aroToBKHU.
Paspen 4. IIponecce! rupomrraMnoBKy. 4.1. TIporjeccs! rugpomTamnoBku. 4.2. daxkTopsl,
OrpaHAYMBaOIIMEe TEXHOJ/IOTHYeCKHe BO3MOKHOCTH ITPOLIeCCOB wu3ruba pr6 Y JIACTOBBIX
4 8 3aroTOBOK Ha CBepXMasiblid paguyc. 4.3. TeXHOIOrHYeCcKre 0COOEHHOCTH MPOLIECCOB 20 4 4 16 10 10
THU/IPOIUTAMIIOBKH, CXeMbl 060pyzoBanus. 4.4. HanpaBeHust pa3BUTHsI TIPOLIECCOB
TU[POILITaMITOBKH.
Paspen 5. TIporpeccHBHBIE IPOLIECCHI XO. i 06D i T . 5.1. Konuenuu
4 8 MPOEKTHPOBAHUSI TEXHOTIOTMYeCKMX TIPOLIeCCOB XOJIOAHOM 06beMHO# IITaMIOBKH. 5.2. 24 6 6 18 20 20
ABTOMATH3aLMs TIPOLIECCOB TeXHOI0TMYeCKOM TOATOTOBKH XOJI0HOLITaMIIOBOYHOTO
rpou3BoycTBa. 5.3. CHCTeMHOe POeKTHPOBaHHe LITAMIIOBOH OCHACTKH.
Bcero 3a 8 cemecTp 108 26 26 82 100 100
Bcero no gucnuninHe 108 26 26 82 100 100
3.2. CamocrosiTenbHas pabdora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHue Oo0nemMm,
Copep)xaHue yueGHOro 3ajaHus
n/n Pa3aeia JUCIUII/IMHbI JacoB
Pazpen 1. XapakrepucTtuka AHasu3 KOHCTeKTa JieKLUH, u3yueHne peKOMeHJOBaHHOM!
1 XO0JIOAHOLITAMITIOBOYHOT'O JINTepAaTyPhl, IIOUCK I/IH(i)OpMaL[I/II/I B CeTu I/IHTepHeT, TIOUCK 16
IMMpOMU3BOACTBA. MaTepHra/IoB OJid peq)epaTa
Pazpen 2. Cioco0sl AHanu3 KOHCIIeKTa JIeKLMH, U3yueHre peKOMeH0BaHHOH
2 I/IHTEHCI/ICl)I/IKaL[I/II/I nmponeccoB |JIMTepaTyphbl, ITOUCK I/IH(i)OpMaL[I/II/I B CeTu I/IHTepHeT, TIOUCK 16
XOJIO[HOM IITaMITOBKU. MaTepuasoB s pedepara
Pazgen 3. KomOuHUpOBaHHbIE |AHaMW3 KOHCIIEKTA JIEKIUH, U3yUueHre PeKOMeHI0BaHHOMH
3 ornepaurmn XOHO,ELHOﬁ JINTepPAaTyphl, IIOUCK HH(i)OpMaL[I/II/I B CeTu I/IHTepHeT, TIOHUCK 16
IITaMITIOBKH. MaTepHra/IoB OJid pecbepaTa
M3yueHne peKOMeHI0BaHHOH TUTePaTyPhl, ITOUCK
Pazpen 4. Tlporueccel Y p A PaTypbL,
4 vH(opMaLK B ceTH VIHTepHeT, MOMCK MaTepHasioB IS 16
TUAPOLITAMITIOBKH.
pedepara
Pazpen 5. TlporpeccrBHbie .
o o I/I3yquI/1e PEKOMEH/JOBAHHOU JINTE€PATYPhI, IIOUCK
5  |mpoliecchl X0/10HOH 00beMHOMH 18
HHCl)OpMaL[I/II/I B CeTH I/IHTepHET
IITaMITIOBKH.
Bcero 3a 8 cemectp 82
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
11234 5 6 |78 9 10 | 11 | 12 13
8 TexkK | P TekK | [IP Ped, aud. 3au.
YcnoBHble 0003HaueHUS:
6 21174




¢ TP — nriarHocTHYecKas pabora;

TexK — BOIPOCHI AJ1 TeKYLLero KOHTPOJIS;
Ped — pedepar;

. 3a4. — qudepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
creayommx popmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI /IS TEKYIIIeTO KOHTPOJIS;

e pedepar.

IIpoMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Martsees. . TexHo/mornueckoe obecriedeHre rMpoLeccoB rUPOIITAMIIOBKH TPYOHBIX 3aTOTOBOK.
Camnkr-ITletepOypr: Jlaub, 2022, 31. pec.
2. B. B. Mopo3sos, A. I Cxupmiagse, A. B. JKnaHoB. . ABTOMaTU3MpOBaHHOE IPOEKTUPOBaHUE
TeXHOJIOTMUe CKOM 0CHACTKU it X0noAHo# mtamrioBku. Crapeiii Ockon: THT, 2020, 351. pec.
3.T. A. MauunuH, B. I1. OropogHuKoB. . Teopusi U pacyéThI MPOLECCOB KOMOMHUPOBAHHOI'O MJIACTHUYECKOTO
tdopmomsmenenus. CI16.BT'TY "BOEHMEX" um. [T. @. YctuHosa, 2004, 13 3Kk3.
4. E. A. Tlonos, B. T. KoBanés, Y. H. IIly6uH. . TeXHOIOTHSI ¥ aBTOMATU3alMsl TUCTOBOH IIITAMIOBKU. M.:
N3p-Bo MI'TY um. H. 3. baymana, 2003, 24 3k3.
5. E. H. CocenyukuH. . ITIporpeccuBHbIe MpOIecCchl 00beMHOM IITaMIOBKA. MOCKBa: MallIMHOCTPOEHNUE,
2011, sn. pec.
6. JI. JI. I'puropwes, K. M. MBaHoB, U. H. [TaHkpaToB. . TeXHO/IOTHs TIPOU3BOZCTBA IIITaMITOB JINCTOBOM 1
06néMHOI TamnoBku. CIT6.BT'TY "BOEHMEX" um. [T. @. YctuHoBsa, 2009, 92 3k3.
7.J1. H. Unbun, Y. E. Ceménos. . TexHosnorus nmuctoBoi mramrnoBku. M.: [Ipoda, 2009, am1. pec.
8. H. 1. Hecrepog. . Oneparuu mctoBoi mramnoBku. CI16.: V3a-so BI'TY "BOEHMEX" um. /1. @.
YcrtunoBa, 2022, 31. pec.
9. H. 1. Hectepog. . CrielidaibHble MeTOAbI TMCTOBOH miTamrnoBku. CI16.: U3a-so BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2022, 26 3K3.
10. H. 1. Hecrepos, B. I'. Tporwn, O. JI. Kupees. . TeXHOIOrHs X0/I0AHOM 00bEMHOM IIITAMITOBKH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
11. H. Y. Hectepog, B. T. TpomuH, O. JI. Kupees. . TeXHOTOTHS X0JIOAHONW 00BEMHOMN IIITAMITOBKH.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2016, 46 3K3.
12. FO. A. ABepkues, A. FO. ABepkues. . TexHo/OrHs1 X0/0AHOM mITaMIoBKu. M.: MarmmHocTpoenye, 1989,
7 3K3.
13. FO. A. Bouapog. . Ky3HeuHo-ITaMIioBouHoe obopynoBaHue. M.: Akagemusi, 2008, 14 3k3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo JUCLUIIIUHE:
He Tpe0yeTcsl.

5.3. Ilepuoguueckue U3iaHus:
He TpeOyoTCSl.

5.4. TTepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /1S
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MOMHOTeUHast CHCTeMa;

3. https://ibooks.ru/ — OBC A#GyKc.py - 3T0 60/bI1I0M BEIOOP aKTya bHOM JTUTepaTyphl [jisl Balllei
OUbMMOTEKH B 3/1IEKTPOHHOM BUJE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyunpamenTanbHas 6ubmoreka BI'TY «BOEHMEX» um. [1.®. YcTHHOBA.

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast bubroTeka Poccutickoro douia
(byHIaMeHTa/TbHBIX UCC/IeA0BaHUH.

VHdopmaLoHHbIe CIIPaBOYHBIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMaIMOHHBIM MTOPTaT TeXHUUEeCKOTO peryiupoBanusi: HopMbl, mpaBu/ia, CTaHAAPThI
PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- Koncynerantlntoc- nH(OpMalioHHbI# [TOpTaa paBoBOM MH(MOPMAaLUH.



5.5. TIporpamMmMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'Hopmal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIEPCIIEKTUBHBIE TEXHOJ/IOI'MT XOJIOJHOIUTAMIIOBOYHOI'O ITIPOM3BOACTBA

AnHoTanusa paboueii nporpaMMsl

Jucoumuimaa  ITEPCIIEKTUBHBIE  TEXHOJIOTHMMA  XOJIOJHOIITAMITIOBOYHOI'O
IMTPOU3BOJACTBA siBisieTcsl AMCLUIVIMHONW YacTH, (OpPMHpPyeMoOHl y4YaCTHHKAMH 00pa3oBaTe/bHbIX
OTHOIIeHUH 0/10Ka 1, mporpaMmbl MOATOTOBKHU MO HampasaeHuto 15.03.01 MawuHocmpoeHue. TUCLUATIIMHA
peanu3syetrcsi Ha ¢akynsTete E Opyxkue u cucrembl Boopyxkenuss BI'TY "BOEHMEX" um. [J.®. YcruHoBa
kadezpoii E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA ABTOMATUYECKNX CUCTEM.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.01 criocobeH K CUCTEMaTHYeCKOMY U3yUYeHHI0 HayuyHO-TEXHUYECKOW MH(MOPMAIMY, OTeYeCTBEHHOTO U
3apy6eKHOTO OTIbITa MO MPOQUIIO MOZTOTOBKHY;
TICK-1.03 criocobeH pa3pabarhbiBaTh HOBbIE TEXHOJOTMUECKUE TIPOLECCHI JIMCTOBOM U OOBEMHOW XOI0JHOMN
LITAaMITOBKH, KOBKH, FOpsiueii LITaMIOBKH.

Cojiep>kaHe JUCIUIUIMHBI OXBAaThIBAeT KPYr BOIMPOCOB, CBSI3aHHBIX C Pa3pabOTKOM M MpHUMEHEeHHEeM
TIEePCIIEKTUBHBIX TEXHOJIOTUYECKUX TIPOIIeCCOB HW3TOTOBIEHUS W3ZIe/UM pa3/IMuHOTO Ha3HaueHWs 3a CUer
XOJIOZHOW TIIaCTUUeCKod [edopMalid MeTa/uioB U CIUIaBOB (XapaKTepuCTHKa XOJIO0JHOLITAMITOBOUHOTO
rpou3Bo/cTBa. CriocoObl MHTEHCU(MUKALIUY TIPOL[ECCOB XO/IOAHOM IITaMoBKu. KoMOMHMpPOBaHHbIE OTepariviu
XOJIOAHOW IITaMIOBKUA. IIporiecchl THAPOIITAMIIOBKH. [IporpeccrBHBIE TPOLIECCHI XOIOAHON 0OBeMHOMN
IIITaMITOBKH).

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI /AJIsl TEKYILIEr0 KOHTPOJIS;

e pedepar.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHS (26 4u.), caMocTosTebHast pabora cryzeHTa (82 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
IIEPCIIEKTMBHBIE TEXHOJ/IOI'MT XOJIOJHOIUTAMIIOBOYHOI'O ITIPOM3BOACTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 26 4. ayJUTOPHBIX 3aHATHM, U 82 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnme padoTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3/1en 1. XapaKTepucana X0/IOJHOILITAMIIOBOYHOI'0 ITPOU3BOACTBA.

AHanu3 KOHCIeKTa JIeKLUi, u3yueHue

peKOMeH/J0BaHHOM JINTepaTypbl, IOUCK
uH(opMaLyu B ceTd VIHTepHeT, HOMCK
MaTepHasioB Jjis pedepara

1O. A. Bouapos. . Ky3HeyHO-1LITaMIIOBOYHOE
obopyznoBanue: M.: Akagemusi, 2008 (Bce)

H. . Hectepog. . Omniepaiiyy TMCTOBOM IIITaMITOBKU:
CII6.: 3g-Bo BI'TY "BOEHMEX" um. []. ®.
YctrHoBa, 2022 (Bce)

JI. JI. I'puropses, K. M. 1Banos, U. H. ITaHkparos. .
TexHonorysl NpOU3BOACTBA ILITAMIIOB JIUCTOBOU U
06bémHOIM mrammnoeku: CI16.6I'TY "BOEHMEX"
M. [I. @. YctunoBa, 2009 (Bce)

H. U. Hectepog, B. I'. Tpouus, O. JI. Kupees. .
TexXHO/IOTHS XOJIOZIHOW 00BEMHOM IITaMITOBKH:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Bce)

H. W. Hectepog. . CrieliiajibHbie MeTO/bI TMCTOBOU
mtammnoBku: CI16.: M3a-so BI'TY "BOEHMEX"
uM. 1. @. YctrHoBa, 2022 (BCe)

JI. H. nbun, U. E. CeméHoB. . TexHosiorus
nuctoBoy wtamnoBku: M.: Ipoda, 2009 (Bce)

I A. Janunun, B. I1. OropogHukos. . Teopus u
PacYéETHI MPOLIeCCOB KOMOMHHUPOBAHHOTO
nactuueckoro dhopmounsmenenust: CI16. BT TY

"BOEHMEX" um. [I. ®@. Ycrurora, 2004 (Bce)

16

Wroro no pa3geny 1

16

Pazzaen 2. Cioco0bl MHTeHCH()UKAI[AH TIPOIIECCOB XO0I0JHON IITAMIIOBKH.

AHanm3 KOHCITEKTA JIEKI[UH, U3yueHre

PEKOMEH/IOBaHHOM JIUTepaTyphbl, IOUCK
vHbopMaly B ceTH MIHTEPHET, MOUCK
MaTepuasoB s pedepara

JI. H. nbuH, U. E. CeméHoB. . TexHosiorus
ymcroBoi mwtamnoBku: M.: [Ipoda, 2009 (1. 14.6)
E. A. Tonos, B. I. Koeanés, Y. H. IIy6uH. .
TexH0/IOTHS ¥ aBTOMaTU3aLusl INCTOBOMN
witamnoBky: M.: M3n-so MI'TY um. H. 3. baymaHa,
2003 (1.6.6, 71. 7)

A. C. Martgees. . TexHonoruueckoe obecrieueHue
MPOIIeCCOB TM/IPOINTAMITOBKY TPYOHBIX 3arOTOBOK:
Cankr-TTetep6ypr: Jlanb, 2022 (1, 2, 3, 5)

FO. A. Asepkues, A. FO. ABepkues. . TexHonorus
XOJIOIHOM 1ITaMIIOBKU: M.: MalllMHOCTpOeHwue,
1989 (11, 12)

H. W. Hectepog. . CrieliiajibHbIe METO/BI TMCTOBOM
mrramioeku: CI10.: U3a-so BI'TY "BOEHMEX"
uMm. 1. ®. YcruHoBa, 2022 (Bce)

16

Wtoro mo pa3zeny 2

16

12
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Pazgen 3. KoMOMHHPOBaHHBIE OMIEPALIMH X0JI0JHOM IITAMITOBKH.

AHanmu3 KOHCIeKTa JIeKLUi, U3yueHue

peKOMeHJJ0BaHHOU JITepaTypbl, TOUCK
uHQopMaLWu B ceTd IHTepHeT, TOMCK
MaTepHasioB JJis pepepara

H. U. Hectepog, B. I'. TpowwuH, O. JI. Kupees. .

TexXHOJIOrHs XOJIOJHOM 00BEMHOM IIITAMIIOBKU:

CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB,,
2016 (n.1.2, 5.4)

I A. Janunun, B. I1. OropogHukos. . Teopus u
PacYéETHI MPOLIeCCOB KOMOMHHUPOBAHHOTO
niactuueckoro dhopmounsmenenust: CI16. BT TY
"BOEHMEX" um. [I. ®. Ycrurora, 2004 (Bce)

16

Wroro no pa3geny 3

16

Pazpen 4. Ilponeccsl rHAPOIITaMIIOBKH.

N3yueHue pekoMeHAOBaHHOU
JIUTEPATypPhl, TTOUCK UHPOPMALIUU B
cet VIHTepHeT, IOMCK MaTepuasoB /st

pedepara

H. 1. Hecrepos, B. I'. TpomwuH, O. JI. Kupees. .

TexXHO/IOTHs XOIOZIHOW 0OBEMHOM IITaMITOBKH:

CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (n.4.7)

A. C. Matgees. . TexHonoruueckoe obecrieueHue
TPOLIECCOB THAPOIITAMITIOBKH TPYOHBIX 3ar0TOBOK:
Cankr-TTetep0Oypr: Jlanb, 2022 (Bce)

H. U. Hectepos. . CrieLyasbHble METO/bI TUCTOBOU
mrammoBku: CI16.: U3a-so BI'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2022 (2.2)

16

Wrtoro no pasgeny 4

16

Pa3zpgen 5. IlporpeccuBHBIE MPOLECCHI XOI0FHOM 00bEMHO IITAMIOBKH.

N3yueHne peKOMeHZ0BaHHOU
JIUTEepaTyphl, IOMCK UH(OPMaIvu B
cetu MHTepHeT

JI. H. nbun, U. E. CeMméHoB. . TexHonorus
JucToBo# wtamnoBku: M.: [Ipoda, 2009 (10 - 13)
B. B. Mopo3sos, A. I. Cxuptnazze, A. B. )KnaHoB. .

ABTOMAaTH3MPOBaHHOE MPOEKTUPOBaHUe
TEeXHOJIOTUUeCKOM OCHACTKH /IS XOJIO[JHOM
wrammnoBku: Crapeiii Ockon: THT, 2020 (Bce)
E. H. CocenyukuH. . [IporpeccrBHbIe NpOLieCChI
00beMHOM IITaMITOBKU: MoOCKBa:
MarmmHocTpoeHnue, 2011 (Bce)

18

Uroro no pa3geny 5

18

13

21174




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE TEXHOJIOI'MU XOJIOAHOIITAMIIOBOYHOI'O ITPOU3BO/JCTBA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* pedepar;

*  BOIPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Pedepar
Pedepar npepcraBnisieTcs B [le4aTHOM BU/E.
Kpurepuu orjeHvBaHus:
— 06beM MeHee 20 ctpanull — 50 6asos;
— 06neM 20 u bosee ctpanui — 60 6anos,;
— npaBWIbHOCTb oopmieHust pedepara ('OCT 7.32-2001: TUTY/BHBIN JUCT, CTPYKTYPHAs yOPs04eHHOCTh,
CCBIJIKM Ha JIUTeparypy, Tabuibl, pucyHkn) — 20 6anos;
— UMeroTCst HapyuieHus ripaBua odopmienus (TOCT 7.32-2001: cTpykTypHast
YTIOPSIJOUeHHOCTb, CChIIKM Ha JIMTepaTypy, Tabmuiibl, pucyHKH) — 10 6annos;
— HaJluue B CIIMCKe UCII0/Ib30BaHHOM JINTEPaTyPhl TOJbKO UCTOYHUKOB (2-3),
PeKOMeH/[0BaHHBIX paboueii mporpamMmoii — 5 6anos;
— HajM4ue B CITUCKe MCIOIb30BaHHOM JIMTePATyPhl UCTOYHHMKOB, He peKOMeH/I0BaHHBIX paboueil IporpamMMoit
— 10 6annoB;
— JIOTUYHOCTD U TI0C/Ie/J0BaTe/IbHOCTh U3/I0)KeHHsI MaTepuasa — 5 6anmos.
Pedepar npuHuMaeTcs ripu Hamuuuu 80 u 6ojiee 6asiioB.
Pedepar He MOXeT ObITh TIPUHAT U TIOAIEXXUT opaboTke , ecyi opopmiieH He o TOCT
7.32-2017.

Bomnpocs! AJisi TEKyIero KOHTPoJIs
Borpocsl 715t TeKy1Iiero KOHTPOJIs yCIieBaeMOCTH B JopMe IMarHOCTHUeCKOW paboThl
pa3pabatbiBatoTcst (OOHOBJISIFOTCSI) €XKeroJHO B COOTBETCTBUH C MaTepHrajiaMu, U3yYeHHBIMH 00yJaroIiMHCS.

JuddepennupoBaHHbIil 3a4eT

Mo Ka>kZIoMy KOHTPOJIBHOMY MEPOTNPHSATHIO 00yJaroiuii (JiBe AMarHOCTUUECKUX PabOThI U yUeT
MOCEITaeMOCTH 3aHATHI ) 00yuaroryiicss HabupaeT 6a/uTbl B COOTBETCTBUM TEXHOJIOTHUECKOH KapTOu
JUCLIMTUTMHBL. MUHHUMa/bHOE KOJIMYeCTBO 0asIoB U KOJIMUYeCTBO OasioB, He0OX0AUMOe A1/l TIOJTyYeH s 3ayeTa
C OTIpe/Ie/IeHHOM OLIEHKOM (3aUuTeHO-OT/IMYHO, 3aUT€HO-XOPOILIO, 3aUTeHO-Y/J0BI€TBOPUTE/THHO),
yCTaHaB/IMBAETCss HOPMaTUBHBIM aKTOM T0 YHUBepcuTeTy. Ec/u 1o pesysibraTtaM 00yueHust B CEMeCTpe
oOyuaroruiicst He Habpaj MUHHUMAJIbHOE KOJIMUeCTBO 0aslioB, TO eMy He00X0AUMO BhIMOHUTE JOMAIIIHLEe
3a/laHus] ¥ OTBETUTD Ha 2 BOTIPOCA U3 CIIMCKA BOTIPOCOB [ijis UG PepeHI[MPOBaHHOTO 3aueTa.
Ecnu obyuatoruiics peTeHyeT Ha 60Jiee BBICOKYIO OIIEHKY, TO eMy Heo0X0[UMO OTBETUTh Ha 2 BOTIPOCA U3
CMHCKAa BOTPOCOB /151 1UdepeHLIMpOBaHHOTO 3ayeTa.

[Tepeuenn BorpocoB [y AuddepeHIMpOBaHHOTO 3aUeTa

1. MeTo/ibl X0JI0ZiHOM 00pabOTKK MeTa/lJIoB JaB/ieHHeM (JINCTOBAsH IITAMITOBKA).

2. MeTo/ipl X0M0JHOU 00pabOTKKM MeTasIoB fiaBfeHueM (00beMHas IIITaMITOBKa).

3. MeTo/ibl XO/IOZIHOM 06pabOTKU MeTasl/IoB /IaBlieHreM (MMIY/IbCHbIE METO/IBI).

4. MeTogbl X00AHOY 00pabOTKH MeTaslyIoB JjaBjieHreM (ILITaMIOBKA C UCIIO/Ib30BaHUEM 3/1aCTHUHBIX
MaTepHasoB).

5. Ky3HeuHo-11TamMioBouHoe 060pyjoBaHue, IpUMeHsieMoe B XOJIOAHOLITAMIIOBOYHOM TIPOW3BO/ICTBE.
6. TexHOIOrMUeCKast TIOATOTOBKA XOJI0{HOIITaMITOBOYHOTO TTPOM3BO/ICTBA.

7. Marepuasbl U METO/[bI U3TOTOBIEHUSI TEXHOIOTHUECKOM OCHACTKHU.
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8. CoBMelljeHre HECKO/IBKKX (DOPMOM3MEHSIIOLMX OIepaliyii B OJHOM ILITaMmIIe.

9. JlonomHUTeNBHOE CUIOBOE BO3/IeHiCTBHE Ha 3arOTOBKY.

10. Co3paHve HEOAHOPOLHOTO TEMITEPATyPHOTO MOJS.

11. Jlokamm3aijusi ouara Aedopmaiiuu (pOTaLMOHHAsT BBITSDKKA).

12. Jlokanu3anus ouara gehopMaluu (packaTka).

13. Jlokanu3aifus ouara gecdopmariuu (chepoBrKHast IITaMITOBKA).

14. KoMOMHUpOBaHHbIe OTEpalf|y JTUCTOBOH IIITAMIIOBKH.

15. KoMOrHUpOBaHHBIe OTlepalii 00-eMHOM [ITaMITOBKH.

16. IlprMeHeHNe BBITSDKKU-BBIIaB/IMBAHKSA [1/151 U3TOTOB/IEHNS METa/I/IMUeCKHX 3/1IeMEHTOB I1aTPOHOB C
WCIOIb30BaHUEM KPYIVIOHN, KBa/IpaTHOM M 1IeCTUTPaHHOW 3aTOTOBKHU.

17. IIpoLiecchl T pOLITAMIIOBKH.

18. dakTOpHI, OrpaHNUMBAOIIME TEXHOIOTHUECKHEe BO3MOXKHOCTH TIPOL{ecCOB M3ruba TpyO M IMCTOBBIX
3arOTOBOK Ha CBepXMaJblii pafiycC.

19. TexHonornyeckre 0cOOEHHOCTH MPOLIECCOB M'MPOLITAMIIOBKU, CXeMbl 000pY0BaHHS.

20. HanpaB/iieHus pa3BUTHs IIPOLIECCOB I'M/IPOLLITAMIIOBKHU.

21. KoHuemnuuy NpoeKTHPOBaHUs TEXHOJIOTMUYeCKHX MPOLIeCCOB XO/I0AHON 00BeMHOM LITAMITOBKH.

22. ABToMaru3alLusi MpoLieCCOB TeXHOJIOTHMUeCKOW TOATOTOBKU X0JIOAHOIITaMIIOBOUHOTO TIPOU3BOACTBA.
23. CucTeMHOe TTPOeKTUPOBaHMe IIITaMITOBOM OCHACTKH

Kpurepuu onjeHUBaHUs:

- IIpaBWIbHbIE TO/THBIE Y UeTKHE OTBEThI Ha BCE BOMPOCHI NperofiaBaresisi, U TeXHUUeCKU IPaMOTHOM
npeficTaB/ieHnH, TpebyeMoro [/is TIOsICHeHHs1, WUTFOCTPUPOBAHHOTO MaTepHasa B BH/e 3CKM30B 3aT0TOBOK,
JleTasieli, TeXHOJIOTMUeCKUX CXeM TPOLIeCCOB LITAaMIIOBKH M TEXHOJIOTHUeCKUX MPOLIeCCOB W3rOTOB/IEHHS
JleTasel — «3auTeHO-0TIUUHO»;

- IpPaBWIbHbIE, HO HEZIOCTAaTOYHO TO/THbIe ¥ YeTKHe OTBEThI Ha MI0CTaB/IeHHbIe TIperofiaBaTesieM BOIIPOCHI, [IPU
TeXHUYeCKHU I'PaMOTHOM Ipe/CTaB/l1eH!Y rpad)uiecKoro WitoCTPUPOBAHHOIO MaTepuara, TeXHOJIOrn4e CKUX
CXeM IpPOL{eCCOB ITAMITOBKH, TeXHOJIOTMUEeCKHX IPOL[eCCOB — «3aUTeHO-XOPOIIIO»;

- TIpaBUJIbHBIE OTBETHI Ha OOJIBIIYIO YacTh TIOCTaB/IeHHBIX BOTIPOCOB TIPY HEAOCTATOUHOM TTOJTHOM MX
OCBeIIeHUH TIPH [JOCTaTOYHOM TeXHWUeCKH TPaMOTHOM odopmiieHnH TpebyeMoro UIHoCTPUPOBAHHOTO
Marepuasa B BU/ie 5CKU30B JieTaseli, TeXHOJIOrMUeCKMX CXeM IPOL|eCCOB LITaMIIOBKU U TEXHOJIOIMYeCKUX
TMPOLIECCOB U3TOTOB/IEHUS — «3aUTE€HO-Y/0B/1eTBOPUTETBHO»;

- HelIpaBU/IbHBIE U HETO/IHbIe OTBETHI Ha BCe TIOCTaB/IeHHbIe Npero/iaBaresieM BOIIPOCH] TP TeXHUUYEeCKU
HEerpaMoTHOM H3/10’KeHHHU TPeOyeMOro WUTFOCTPUPOBAHHOTO MaTepHrasia B BU/le 3CKHU30B JieTared,
TeXHOJIOTUUeCKHX CXeM MPOLIeCCOB LITAaMITOBKH M TeXHOJIOTMUeCKUX MPOLeCCOB M3rOTOB/IEHUs leTanel — «He
3aUTEeHO».
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Bomnpocsl
Pa3pen 1. XapakrepucTuka AL
Aen 2. Aap P 22 6 6 16 30 | 30 |rekymiero
X0JI0/JHOILITAMIIOBOYHOI'0 ITPOU3BO/CTBA.
KOHTPOJIS,
Pedepar
Bornpocsl
Pa3zaen 2. Cioco0bI HHTEHCH(PUKAI[HH AL
. 22 6 6 16 20 | 20 |Tekyiero
NPoLeCCoB X0/I0AHO IITaMIOBKH.
KOHTPOJIs,
Pedepar
Bormpocsl
Pazgen 3. KoMOuHHUpOBaHHbBIE ONE€pPaI[UH AL
o 20 4 4 16 | 20 | 20 |Texymiero
X0JIOJHOH IITAMIOBKU.
KOHTPOJIS,
Pedepar
Bonpocsl
L1
Pazpgen 4. Ilponjeccsl rHAPOLITaMIIOBKH. 20 4 4 16 10 | 10 |Tekyuiero
KOHTPOJIS,
Pedepar
Bornpocst
Pa3pen 5; Hporpecc"uBHme poLecchl 24 6 6 18 20 | 20 It
XO0JI0/{HOI 00BEeMHOI LITaMIIOBKH. TeKylLero
KOHTPOJISA
Bcero 3a 8 cemectp 108 | 26 26 82 | 100 | 100
Bcero no gucuniuHe 108 | 26 26 82 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.01
Bonpocbl omkpbimoz2o muna:
Ne 1 Kak Ha3sbIBaeTcs Takast cxema (hOPMOBKH C TIpUMeHeHWeM 3/1aCTUYHOTO MaTepuasa?
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Ne 2
Ne 3 C IOMOLLBIO IaCTUYHBIX CpPeJl MOXKHO BbIpe3aTh JleTa/li U3 a/FOMUHUEBbIX CIIJIaBOB U
MeZy TOJIIIUHOMN /0. .. MM.
Ne 4 C TIOMOILIBIO 37TaCTUYHBIX CpeJ] MOYKHO BBIpe3aThb JIeTali U3 CTaslH, JTaTyH!, OPOH3bI
TOJIIIIUHOMN J10... MM.
Ne 5 OcHOBHBIMU (hOPMOM3MEHSIOIIMME OTepaLiisiMU, OCYILleCTBIIeMbIMU C
VICITI0J/Ib30BaHUEM 3/IACTUUHBIX CPef, SABIISTIOTCS ..cuy weney oo
Ne 6 ITpuBesieHHast CXeMa TUOKW MPUMEHSIETCS [IISL: ...vvevenrnnss..
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—~ \\\\\\\\\\\\\ N
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Ne 7 Kak Ha3bIBalOT NpUBE/IEHHYIO CXeMy I0JIy4YeHUs JeTannu?
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Ne 8 Kak Ha3bIBalOT NpHBeIeHHYI0 CXeMy Toy4YeHu s AeTanu?
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Ne 9 [1pu npuHSATHY pellleHus 0 MaTepuase, U3 KOTOPOro CJieAyeT U3rOTOBUTh ITyaHCOH [i/Ist
BBITSDKKH B 3JIaCTUUHYIO MaTpULly, TPUHUMAIOT BO BHUMaHue: (1) u (2). 3ameHuTe
1M pbl HAUMEHOBAaHUSAMH (DAaKTOPOB, BIUSIONIUX Ha BLIOOP MaTrepuara.

Ne 10 Kak HasblBaeTcst TaKOW Ciocob IITaMITOBKU?
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Bonpocbl 3akpbimozo muna:

Ne 1 3a cyeT yero MOKHO 00eCIeunTh CHIDKeHUe cebeCcTOMMOCTH U3/IeJTHi, IITAMITYeMBIX B
YCJIOBUSIX eJUHUYHOTO Y MEeJTKOCePHUIHOTO MPOX3BO/ICTBA?

1. npuMeHeHUe YIIPOIlleHHON U YHHUBepCaabHOM, JIETKO TlepeHalaXkKUBaeMou IITaMITIOBOM
OCHAaCTKH

2. NMpyUMeHeHue KOMGI/IHI/IPOBaHHLIX IITaMIIOB

3. MpUMeHeHue MeHee POYHbIX MHCTPYMEHTAJIbHBIX CTasel, ApYyrux MaTepraioB Jjis
W3rOTOBJIEHMS] THCTPYMEHTA W/ MCII0/Ib30BaHUsI B KaUeCTBe MHCTPYMEeHTa

4. 3amMeHa 00pabOTKU MeTajlJIOB JaB/IeHUEM JPYrUMHM MeTOlaMH 00pabOoTKU MeTasljioB

Ne 2 3a cyeT yero MOKHO 00eCIieunTb CHIDKeHHe cebeCcTOMMOCTH U3e/TUi, IITAMITYEMBIX B
YCJIOBUSIX JUHUYHOTO Y MeJTKOCepHUIHOTO MPOX3BO/ICTBA?

1. yHubUKalysa ¥ TUNX3al1s TeXHOJOTHUeCKHX MPOLIeCCOB
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2. IpUMeHeHye ILITaMIIOB TI0C/Ie/[0BATe/IbHOTO IeHCTBUS
3. TIpUMeHeHUe MeHee TIPOUHBIX MHCTPYMeHTa/IbHBIX CTajiel [jisi UHCTpyMeHTa

4. 3ameHa 06pabOTKM MeTa/I/IOB JaB/ieHHeM ApPyrMMH MeToAaMy 00paboTKy MeTasioB
Ne 3 3a cueT yero MOXKHO 00ecCIeunTh CHIDKeHHe ce0eCTOMMOCTH U3ZieNnH, INTaMITyeMbIX B
YCJIOBUSIX eJUHAYHOTO ¥ MeJTKOCePUIHOTO TIPOM3BO/CTBA?

1. ucronb30BaHKWe POTAIIMOHHOW 00pabOTKU, UMMY/TLCHBIX METO/[OB IITaMITOBKH
2. TIpUMeHeHue IITaMIIOB TI0C/Ie/JOBaTebHOrO AeCTBUS

3. HWHCTPYMEHTAJ/IbHBIX cranei APYTUX MaTepHraoB [Jyid U3rOTOB/I€EHUA MHCTPYMEHTA
WJIW UCII0/Ib30BaHUA B KaUe€CTBE MHCTPYMEHTA

4. 3aMeHa 00pabOTKU METaJIIOB JIaB/IeHUEM JPYTHMH MeTolaMKu 00paboTKU MeTaslyioB
Ne 4 Or Kakux ()aKTOpOB 3aBUCHT /laBjieHKe, IpyUiaraeMoe K 31aCTU4HOMY MaTepHany U
Heo0X0/IMMOe /IS BLIDYOKH JIeTasv 10 KOHTYpPY?

1. OT MeXaHMUYeCKUX CBOMCTB MeTasljIa, ero TOIIVHLI M BLICOTHI BEIPYOHOTO 11ab/10Ha
2. OT MexaHWYeCKUX CBOMCTB MeTaJlla, ero TOJIIIHHEI
3. OT MeXaHWYeCKUX CBOHCTB MeTaJlia, BLICOThI BRIPYOHOTO 111ab/10Ha

4. ot rabapyUTHBIX pa3MepOB JIETA/IH U BLICOTHI BBIPYOHOTO 111a0/1I0HA
Ne 5 Kak onpezensitoT HeoOXo[uMoe fiaB/jieHue TIpY OFJHOBPEMEHHOH BBIPYOKe AieTasu 1o
KOHTYPY | IMPOOMBKe OTBEPCTUH M Ma30B 371aCTUUHLIM MaTepPUajioM?

1. M0 MakKCUMaTbLHOMY ZIaBJIEHHIO, HeOOX0UMOMY it TPOOHBKY OTBEPCTHH U T1a30B C
HavMeHblIIel MI0Ia/bo

2. 110 CyMMapHOMY /IaBJIeHHI0, He0OX0AUMOMY Z1/1si TPOOUBKY OTBEPCTHH U Ma30B

3. 110 CyMMapHOMY []aBJIeHHI0, He0OXOAUMOMY /1Sl BBIDYOKH, TIPOOMBKY OTBEPCTUI U
1a3oB

4. 1o faBneHnto, HeobX0AUMOMY [71s1 BBIPYOKU
Ne 6 [TpuBeseHHast cxema TMOKY MIPUMEHsIeTCST AJIst:
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1. st ruOKM mpocThIX Tipodueli C HeBLICOKOM TOUHOCTBIO U3TOTOB/IEHHS
2. 17151 THOKM TIPOCTBIX MPoduel TOMIMHOMR 0 4 MM
3. A1t TUOKM CJI0XKHBIX MPOGuIIel C BBICOKOM TOYHOCTBIO pa3MepoB

4. nist TMOKYM MTPOCTBIX TIPOGH/Ied TOMIMHOMN Z0 2 MM

Ne 7 BrITsKKA ’KeCTKHMM ITyaHCOHOM B Pe3MHOBYIO WX ITOJIMYPETaHOBYIO MaTPULLy
WCIIO/Ib3YeTCs ITPYU U3rOTOBIEHUM KaKUX JleTanen?

1. UIMHpUYe CKYe, KOHUUEeCKHe, TIPSIMOYTO/IbHBIE /IeTald U3 TOHKOJMCTOBOTO MeTaslia
(s <3 Mm)
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2. MWIMHPUUeCKre, KOHMYeCKHe, TIPSIMOYTOJIbHBIE /IeTalld U3 TOHKOJIMCTOBOIO MeTaslia
(s <1mm)

3. I[UIMHIpUYe CKre, KOHUUeCKHe [leTaau U3 TOHKOMCTOBOro MeTasa (s < 0,5 Mm)

4. IPSIMOYTO/IbHBIE [IeTa/li U3 TOHKOJIUCTOBOTO MeTaslia (

< 3 MM)
Ne 8 W3 Kkakoro Marepuasa Mpy BBITSDKKE YKECTKUM ITyaHCOHOM B 3/ITaCTUUHYIO MaTpPULLy
MOXXET OBITh U3rOTOBJIEH MMyaHCOH?

1. cranb, KepeBo
2. Iy1acT™Macca, 4yryH
3. BCe yKa3aHHbIe U ApyTrUe MarepraJibl

4. artOMHHKEBbBIE CI1J/1aBbl
Ne 9 YKa)KuTe IJlaBHOE I0CTOUHCTBO BBITSDKKH TT0 MPeIoXKeHHOH cxeme?
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1. Bo3MOXHOCTb U3TOTOB/IEHUs JeTanel chepruuecKoii, KOHHUeCKOH, KpUBOTMHEMHOM
hopmbl

2. BO3MO)KHOCTb U3rOTOB/IEHUS [leTajiel MpsSIMOYT0/IbHOM (OpMbI

3. Vcnionb30BaHue XUIKOCTU B KauecTBe AeopMUpYIOLeii cpefbl 3HAUHUTeTHHO
COKpalllaeT UMCJI0 OTeparivid BBITSHKKH

4. J1n1s1 IpoBe/ieHs BBITSDKKU He HY>KeH TIpecc
Ne 10 YKa)KuTe 0CHOBHOW HeZJ0CTATOK BBITSDKKH 10 MPe/IoKeHHOH cxeme
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1. Ucnionb3oBaHue KUAKOCTU B KaueCTBe JedopMUPYIOLLel cpe/ibl 3HaUMTeTbHO
COKpaIllaeT YHCJIO OTieparivii BBITSHKKH

2. YTOHeHVe MaTepuaa Ha KPOMKe CTeHKU fietany, pgocruraroiee 30...40 %
3. YTOHeHuWe MaTepuana B JOHHOM UacTu Aetanu, gocruraroiiee 30...40 %

4. YToHeHWe MaTepyasia B IOHHOW YacTu JeTany, Aocruratoiiee 80...90 %
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IICK-1.03
Bonpocbl omkpbimozo muna:
Ne 1 711 uero HeoOXOMMO MPUIOXKEHHE CHUJTbI PC?
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Ne 2 Kak Ha3biBaeTcs Takasi cCxema MoJTydeHUsl ieTanu?

Ne 3

7

Ne 4 Kakoit MakcuManbHbIN KO3 hULMEHT pa3fiaul MOXXHO peasii30BaTh B MpoLiecce
rU/IpoOMexaHuue CKOM IITaMITOBKHU?

Ne 5 Kakwe omeparjuy BO3MOXKHBI TIPU POTALIMOHHON 00pab0TKe MI0CKUX 3arOTOBOK?

Ne 6 PoTaljioHHY0 BBITSDKKY IPAMEHSIOT [i/11 U3TOTOB/IEHUS JleTanel C MaKCUMaJIbHbIMU
pasmMepaMu: JuameTp - 0 A M; TOJILUHA CTeHOK — 0 B M. Uemy paBubl A u B?

Ne 7 3anuiumTe Ha3BaHHUe Cr10CO0a BBITSIKKH
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 4

Ne 5

Ne 6
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Kaxkoii MeTo/; UMTTy/TbCHOM IITaMITOBKH MO3BOJISIET U3TOTOBUTH JIETau C HauborbIe
TOUHOCTBIO?

3a cyeT yero MOXKHO 00eCIeunTh CHIKeHUe ce0eCTOMMOCTH U3/Ie/TUH, IITAMITYeMBIX B
YCIOBUSIX €IJMHUYHOTO U MeJIKOCePUMHOTO MMPOU3BO/ICTBA?

Or Kakux (aKTOpOB 3aBUCHT JlaBjIeHKe, MPUIaraeMoe K 31aCTU4HOMY MaTepHay u
HeoOXouMoe /17151 BBIPYOKH [leTay 1o KOHTYpy?

Bonpocbl 3aKkpbimo2o muna:

IMpu ncnonb30BaHUM T'MPOMeXaHUUeCKOH BBITSDKKHM KaKyt0 BeIMUKHY fAedopMalu
BO3MOJKHO OCYIL[€CTBUTB?

1. KoadduryenT BeiTsKKY A0 0,35
2. Koaddunment Bertsokku 10 0,45
3. Kosddurment BoITSDKKH 10 0,55

4. Koaddurment BoITsHKKY 710 0,15
YKakuTe JOCTOMHCTBA CIIOCOOOB I'M/[PaBIMYeCKOM LITAMIIOBKYA (DUTHHTOB.

1. ObecrieyeHrie MUHUMAJTBHOTO TH/PAB/IMYeCKOTO COTIPOTHB/IEHHS JBIDKYILIEMYCST
TIPOAYKTY

2. Bbicokast Ha/leXKHOCTb B 9KCILTyaTaljuu
3. BricoKasi 5KOHOMUYHOCTh TTPOW3BO/ICTBA

4. BbICOKast 3KOJIOTUYHOCTh [POM3BO/CTBA
Kaxkue oneparjuu BO3MOXHBI TTPY POTAIIMOHHON 00pabOoTKe MOJbIX 3ar0TOBOK?

1. BeITSDKKa, 0OTOOPTOBKA
2. BeITsDKKa, 00)KUM, 0TOOPTOBKA
3. BeITsDKKa, 0O>KHUM, paszava

4. BeITSDKKa, pa3gaya, oTbopToBKa
YKa)KiUTe 0CHOBHbBIE BH/[bI POTAI[MOHHOW BBITSDKKH MeTasljla.

1. TToctynenyaroe ¢opmMoBaHue, KOMOMHUPOBaHHBIM, 3aKaTKa C OTIPAaBKOM,
MpoeLpOBaHue

2. TToctyneHuatoe (hopMOBaHHe, 3aKaTKa C OTPABKOM, MPOEIMPOBAHKE

3. IocTrymneHuatoe popMoOBaHUe, KOMOMHUPOBAHHBIN, 3aBUBKA C OTIPAaBKOM,
MpoelpoBaHre

4. IToctynenyaroe GopmoBaHre, KOMOMHUPOBaHHBIM, 3aKaTKa C ONPaBKOM
Bribepute BH/bI POTAIJMOHHON BBITSKKH.

1. C yToHeHuEM
2. be3 yToHeHus
3. KoMbuHupoBaHHast

4. C packaTtoMm
HatiguTe Ha3BaHMe Cr1oCc00a BBITSDKKU

22



—1H¢

1. TIpsiMo¥i crioco6 pOTarjMOHHOM BBITSHKKH C YTOHEHHUEM
2. O6patHbIi criocob POTAIMOHHOM BBITSDKKY C YTOHEHUEM
3. KoMbuHMpoBaHHast pOTAllIOHHAS BBITSDKKA

4. PoTrallMOHHAs BBITSKKA C YTOHEHUEM
Ne 7 UTO0 He AB/IAETCS UCTOYHUKOM SHEPruM B UMITY/IbCHBIX METOJAaxX [ITaAMIIOBKA?

1. B3pbIB Opu3aHTHBIX BB

2. I'openue nopoxa

3. UMnynbcHOEe MarHUuTHOe I1071e
4. DHeprus 1erHON peakIuu

5. OnekTpuueckuii pa3psp

6. [opeHMe ra30BBIX CMecei

7. [JeToHalus ra3oBbIX cMecei

8. Ucniapenue CKKeHHBIX Fa30B
Ne 8 Ha kakoli cxeme n3o0pakeHa 0TOOPTOBKA, COBMeITeHHast C BBIPYOKOM 10 HAPY>KHOMY
KOHTYpY?

3.
Ne S Ha kakoii cxeme n300pakxeHa 0TOOPTOBKA, COBMeIl[eHHast C BBIPYOKOM 10 Hapy>KHOMY
KOHTYpY?
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Ne 10 YKakuTe Cxembl, IPY UCII0/Ib30BaHWUN KOTOPBIX BO3MOXKHO OCYILIeCTBUTD BBITSKKY C
k03¢ dHULIeHTOM BBITSDKKH 710 0,54.

Ne 11 Kakue onepanjuy BOSMOXXHO OCyILeCTBUTH B ycTaHOBKax MUIII ripu MCIo/ib30BaHUA
T10JI0M 3arOTOBKH?

1. BBITSKKY
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2. TIpobuBKky
3. Pazgauy

4. Tubky

5. ®OpMOBKYy

6. OTpesky
Ne 12 Kakue oneparnyy BO3MOXXHO OCyILIeCTBUTE B ycTaHoBKax MUIII ripu Kcrioss30BaHuu
T10/10M 3arOTOBKU?

1. OTbopTOBKY
2. O6xuM
3. COoopKy
4. KambpoBKy

5. BeIpyOKy
Ne 13 Kakue oneparjii BO3MOXKHO OCYILIeCTBUTEL B ycTaHOBKax MUIILI ripu UCI0/1b30BaHUU
IUIOCKOM 3ar0TOBKU?

1. BeITSDKKY
2. [IpobuBKy
3. Pazgauy

4. ®opMOBKY

5. OTOOPTOBKY

Ne 14 Kakwue onepaniy BOSMOXXHO OCy11eCTBUTh B ycTaHOBKax MUIII npu ucronb30BaHUA
[JIOCKOM 3arOTOBKU?

1. O6xxumM
2. Coopky
3. KambpoBky

4. BrIpyOKy
Ne 15 3a cyeT yero NpuMeHeHWe KOMOMHUPOBAHHBIX ()OPMOU3MEHSIOLINX OTIepaLrii
TI03BOJISIET COKPATUTh YKCJIO TIepexo/j0B, He0OXOJUMBIX [Ijisl TIOyUeHust eTalu?

1. 3a cueT yMeHbIIIEHUS KPUTHUECKOTO HATTPSKEHMSI B OTIACHOM CeUeHWU 3arOTOBKU
2. 3a cyeT TOBBLIIIEHNST KDUTHUUECKO# CcTereHu AiecopMaliiu
3. 3a cueT yMeHbllIeHUs TIpe/ie/IbHO YCTONUMBOI cTereHu AedhopMaliuu

4. 3a cueT yMeHBIIIeHHUs HAarpy30K Ha pabouue JeTasy IiTamiia
No 16 Ykakute cxeMy KOMOMHUPOBAHHOW OTepaliii BBITSHKKH-00’)KUMa
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Ne 17 Ykaxkute cxeMy KOMOMHUPOBAHHOW OTepaliii BBITSHKKU-Pa3gaun-00KrumMa

Ne 18

Ne 19 YKaxkure CXeMY BBITS)KKH C JOIO/THUTE/IbHBIM CHUJ/IOBBIM BOB,E[QI\/JICTBI/IEM
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