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1 Heab 1 321241 UTOrOBOH (TroOCyIapCTBEHHON UTOTOBOI) aTTeCTAlIUMA

HroroBas (rocygapcTBeHHasi HTOrOBasi) aTTeCTallUsl IPOBOAUTCS B IIENIAX OIMpeNeIeHHs CO-
OTBETCTBHSI PE3YyJIbTATOB OCBOCHHs OOyUYaIOMIMMCS OCHOBHOW MpOQeCcCHOHATBHON 00pa3oBaTeib-
HOM mporpaMMebl Bbiciiero obpasoBanus (nanee — OITIOIT BO) coorBeTcTByIONUM TpeOOBaHUSIM
dbenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa BHICHIETO OoOpa3oBaHus (Haiiee —
@®I'0OC BO) no nanpasnenuto noarotoBku 22.03.01 «MatepuanoBeieHue U TEXHOJIOTUN MaTepHra-
JIOBY, YTBEpKIeHHOTO npukazoM MuHoOpHayku Poccun ot 2 urons 2020 roga Ne 701.

3amayamu MPOBEIEHUsI UTOTOBOH (TOCYJapCTBEHHOM UTOTOBOI) aTTECTAIIMU SIBIISIOTCS:

- OILICHKA CITIOCOOHOCTH 00YUaroIIerocsi, OMMPasCh Ha MOJyYECHHBIC 3HAHUS, YMEHHS U cHop-
MHUPOBaHHbIE HaBBIKH, CAMOCTOSTEIBHO pPeliaTh Ha COBPEMEHHOM YPOBHE 3ajlauu CBOEi mpodeccu-
OHAJILHOM JIeSTeNIbHOCTH, IPO(ECCUOHATILHO U3JIaraTh CHEIHAIbHYI0 HHPOPMAIUIO, HAYyYHO apry-
MEHTHPOBATH U 3aIUIIATh CBOIO TOUKY 3PCHHUS;

- OLICHKa YPOBHSI C(OPMHUPOBAHHOCTU y OOYYAIOLIErocsi KOMIIETEHLUH, YCTaHOBIJIEHHBIX
OIIOII BO B coorBerctBuM ¢ PI'OC BO;

- IPUHATHE pElIeHUs O Bbljade oOydarolieMycsi JOKYMEHTa O BbICIIEM O0Opa3oBaHUM U O
KBaJU(UKALIUH.

2 ®opmMma(bl) HTOTrOBOM (TOCYIAPCTBEHHO UTOTOBOI) aTTeCTAIUU

Hrorosas (rocynapcTBeHHAst UTOTOBAasi) aTTECTAIMS TPOBOAUTCS B (DOpPME 3aIIUTHI BHITYCK-
HOU KBan(uKanoHHOM paboTsl (Hanee — BKP).

3 O0beM M NPOAOKUTEIBHOCTL UTOTOBOH (TrOCYyIapPCTBEHHOH MTOTOBOI)
arrecTanun

Hrorosas (rocyaapcrBerHas urtorosas) arrectamus mo OITOIT BO npoBoauTtcs B 8 cemecT-
pe (s oOyuarommxcst mo o4Hoi popme o0yuenwust), B 9 cemectpe (111 00yUArOIIUXCS O 3a0YHOM
bopme 00yueHus).

O06beM U NPOJOIKUTENBHOCTh UTOTOBON (TOCYAapCTBEHHOM UTOrOBOM) aTTecTallM IpHUBe-
JI€HBI HUXKE.

Ounas ¢gopma o0yueHust

z IIpoaonxu- | O0beM KOHTAKTHOI padoThl B
Kommonenrst uro- | 2 32 % | TeJBHOCTH aKaJeMHYeCKHX Yacax O0bem camocTosi-
roBoii (rocyuap- ): E S E|o E 5 ATTECTALMOHHBIE [TeJbHON PadoThl B
CTBEHHOii UTOrO- | = 5 E 3 |R 5 <| Koncyun- | (rocyrapcrBeHHble | aKaJIeMHYeCKHX
BOi) aTTeCcTAllUM 5 : 5 4:*( = E S| Tanum | aTTecTalMOHHBIE) yacax

o n |[® = HCIBITAHHUS

3anuTa BbIITyCKHOMN
KBaJTM(hUKAITMOHHOU 9 5 304 10 0.5 3135
paboTHI, BKITFOUAS
MOATOTOBKY K 3aIlIUTE
U IIPOLEYPY 3aLTUTHI




3aounas ¢gopma o0yueHus

z IIpoxomxu- | O0beM KOHTAKTHOH padoThl B
KoMmmnoHeHTHI HTO- g 2z % | TeJBLHOCTH aKaJeMHYeCKHMX Yyacax O0Bem camocTos-
roBoii (rocyaap- ): E g = L = . ATTecTallMOHHBIE |TeJbHOH PadoThl B
CTBEHHOW HTOro- | = T =l 3| & 8| KoHcyiib- | (rocyrapcTBeHHbIe | aKaJeMHYECKHX
BOI1) aTTecTaluu E 2 51 GE = E S| Tanmm | aTTecTaMOHHbIE) yacax
o a |® = HCIBITAHUS
3amuTa BIITyCKHOM
KBAIMQUKALMORHON | o | 19 | 394 10 0,5 3135
paboThI, BKITIOYAs
MOJTOTOBKY K 3all[UTe
U IPOLEAYPY 3AIIUTHI

4 MeTogu4ecKue yKa3aHHWs M0 MOATOTOBKE M 3alllUTE BBINNYCKHOI KBAJIM-
(puxanuoHHOI padoTHI

4.1 Ilnanupyemblie pe3yabTaTbl OCBOCHHMS OCHOBHOW NpogeccHOHAJIbHOH
o0pa3oBarTe/IbHOI NMPOrpaMMBbl, JOCTHKEHHE KOTOPBIX MOMJIEKUT OLEHKE B XOIe
BBINOJIHEHUS M 3alIUTHI BHINYCKHOM KBAJIH(PUKALUOHHOH PadoThI

B xone Bemonnenus u 3amutbl BKP onennBaeTcs chopMupoBaHHOCTH CIEAYIOMIMX KOMIIE-
teHimi: YK-1 (xombl uaaukaropoB YK-1.1, YK-1.2, YK-1.3), YK-2 (komsl unaukaropos YK-2.1,
YK-2.2, YK-2.3), YK-3 (komsr unaukatopoB YK-3.1, YK-3.2, YK-3.3), YK-4 (xoabl HHAMKATOPOB
VK-4.1, YK-4.2, YK-4.3), YK -5 (koxsl uagukaropoB YK-5.1, YK-5.2, VK-5.3), YK-6 (komp! uHIu-
katopoB YK-6.1, YK-6.2, YK-6.3), YK-7 (komel unaukatopoB YK-7..1, YK-7.2, YK-7.3), VK-8
(xompr mHaHKaTopoB YK-8.1, VK-8.2, YK-8.3), YVK-9 (xomel muaukatopoB YK-9.1, YK-9.2, VK-
9.3), YK-10 (xompr maaukaropoB YK-10.1, VK-10.2, YK-10.3), YK-11 (koxsl unaunkatopoB YK-
11.1, YK-11.2, YK-11.3), OIIK-1 (xoms! uaaukatopos OITK-1.1, OITK-1.2, OIIK-1.3), OIIK-2 (xo-
nel uaaukaropos OITK-2.1, OINK-2.2, OIIK-2.3), OIIK-3 (koxsr uaaukaropos OITK-3.1, OIIK-3.2,
OIIK-3.3), OIIK-4 (xoxbl uaaukartopoB OITK-4.1, OITK-4.1, OIIK-4..3), OIIK-5 (koasl WHIUKATO-
pos OIIK-5.1, OIIK-5.2, OTIK-5.3), OIIK-6 (xomer uamukaropo OITK-6.1, OIIK-6.2, OITK-6.3),
OIIK-7 (xomer maaukaropos OIIK-7.1, OIIK-7.2, OIIK-7.3), OIIK-8 (koxs! naankatopos OITK-8.1,
OIIK-8.2, OIIK-8.3), [IK-1 (xoxer maaukaropos I1K-1.1, [TK-1.2, T1K-1.3), [IK-2 (kxomsl HHANKATO-
pos IIK-2.1, TIK-2.2, TIK-2.3), IIK-3 (kxomel uagukaropos I1K-3.1, TIK-3.2, T1K-3.3), TTK-4 (koms!
unukaropos [1K-4.1, TIK-4.2, T1K-4.3), [1IK-5 (uanukaropos I1K-5.1, TTK-5.2,11K-5.3), T1K-6 (ko-
nel uaaukaropos I1K-6.1, TIK-6.2, TIK-6.3), I1K-7 (koxs! uaaukaropos I1K-7.1, TIK-7.2, TIK-7.3),
ITK-8 (xompr ungukaropos [1K-8.1, TIK-8.2, T1K-8.3), TTK-9 (xoxsr nnaukatopos I1K-9.1, I1K-9.2,
[1K-9.3), TIK-10 (komsr maaukaropos ITK-10.1, TTK-10.2, ITK-10.3).

[TomHbIe HAMMEHOBAHUS KOMITETEHITMI U UX WHIUKATOPOB MPEACTABICHBI B 00IIEeH XapakTe-
PHUCTHKE OCHOBHOM ITPOo(heCCHOHAIBHON 00pa30BaTeIbHOMN MPOrpaMMBbl.

4.2 Buja BbINYCKHOI KBAJTH(PUKAIMOHHOI Pad0THI

Brimycknas kBanuukamoHHas paboTa BBINOIHAETCS B BUJE OaKaaaBpCKO pabOTHI.
4.3 TpeOoBaHMs K BBINYCKHOI KBaJM(pUKannoOHHOI padore

4.3.1 TpeOoBaHUA K CTPYKTYpP€ BBINYCKHOM KBAJH(PUKALUOHHOU PadoThI




Brimycknas kBanmudukanpoHHas padora 0akamsaBpa COCTOMT M3 IMOSICHUTEIBHOW 3allUCKU U
WITIOCTPATUBHOTO MaTepuaia B BUJE MJIAKATOB U YepTeXel KaKoro-imbo y3ja MalIuHbI I Me-
XaHW3Ma, O3BOJISAIOLIUX ONUCATh YCIOBUS pabOThl JeTalu Ui UHCTpyMeHTa. OObeM MOSACHUTENb-
HOW 3aIMCKH JOJDKEH COCTABIIATH 55-60 cTpaHMI] TEKCTa, BBIIOJIHEHHOTO HAa CTAaHAAPTHBIX JIUCTAX
dopmata A4 mpudrom Nel4. IloscHuTenbHas 3amucKa AOKHA ObITH WIUIIOCTPUPOBAHA PUCYHKa-
MU, Tabnuuamu, ¢pororpadusiMu MUKPOCTPYKTYp. OdopmiieHue NOSCHUTENbHON 3aUCKH JT0JIKHO
cooTBeTcTBOBaTh akTyanbHou Bepcun ['OCT 7.32 u neiictByromemMy crangapty Tynl'V.

WnmoctpatusHas yactb BKP npecnenyer nens 0To0pa3uTh cojepkKaHue BHIIOIHEHHON pa-
00Thl B BUJE TaOJUIl CPAaBHUTEJIBHBIX JAHHBIX MO (DPU3MKO-MEXAaHMYECKUM U 3KCILTyaTallMOHHBIM
cBoiicTBaM 0a30BOI0 M MPOEKTHOIO BapHaHTa HUCIOJIb3yEeMOr0 MaTepuana JJs U3TOTOBJIECHUS KOH-
KpPETHOW JleTalld WM WHCTPYMEHTA; IpaUKOB, YCTaHABIMBAIOIIUX B3aUMOCBS3b TEMIIEPaTypPHO-
BPEMEHHBIX NapaMEeTPOB TEXHOJOIMUYECKOro mpolecca oOpabOTKM CO CBOIlcTBaMu MaTepuana,
onpenemnstomumu TY Ha roToByro npoaykiuio. OHa Takke JTODKHA BKIIFOYATh TpaduK TEXHOIOTH-
YeCKOro mpoliecca yNpoyHsomeid oO0padOTKH; CXEMbl MapIIPYyTHOW TEXHOJOruH; ¢ororpaduun
MUKPOCTPYKTYp; JUarpamMmbl COCTOSIHUS CIUIaBOB U Jip. I'padmueckas yactb paboThl JOJHKHA CO-
JiepKaTh YepTexK JeTalu UM MHCTPYMEHTA, 1JIsl KOTOPBIX pa3pabaThIBaeTCs TEXIpOIece, C HaHece-
HUEM OCHOBHBIX Pa3MEpOB, UTO SIBJISIETCSI HEOOXOIMMBIM IIPH BBIOOPE THUIIA TEPMUYECKOTO 000pYy-
JIOBaHMsI U OIIPEJIETICHUH €r0 KOJIMYECTBA JJIsl BBIIIOJHEHUS I0JJ0OBOM IIPOM3BOACTBEHHON Mporpam-
Mbl. KonmuecTBo MILTIOCTPaTUBHOIO MaTepHala, OlpeieasieMoe pyKOBOIUTENIEM, JODKHO ObITh J0-
CTaTOYHBIM JJIsl HanOOoJIee MOJTHOTO U3JI0KEHUs copepkanus npu 3ammure BKP.

B nosicHutenbHOW 3amucke NpU pa3padOTKEe TEXHOJIOIMYECKOIo Ipoliecca TaKXkKe JOHKHO
OBbITH y/I€JICHO BHUMaHHE YKOHOMHMYECKUM U 3KOJIOIMYecKUM BompocaM. [IpunsaTeie B paboTe Tex-
HUYECKHE pEIICHHs [0 COBEPIIEHCTBOBAHHIO 0Aa30BOr0 TEXHOJIOIMYECKOrO Ipouecca  JOJKHbBI
OBbITh 3KOHOMUYECKH 000CHOBaHBI. Takoe cpaBHEHUE MOXKET OBbITh MIPOBEACHO MO CTOUMOCTH Mate-
puana, HarpuMep, UCXOJS U3 COIEpX aHHUs JOPOTOCTOSIIMX JETUPYIOIIUX 3JIEMEHTOB B CIUIABe,
CHI)KEHHIO KOJIMUECTBA TEXHOJIOIMYECKHX ONEpallMi U 3HEProsarpar MpU U3TOTOBJIECHUU JETallH,
YBEJIMUYEHUIO JOJITOBEYHOCTH pabOThl JeTalld WIM MHCTPYMEHTa U Jpyrux nokaszateneid. Paccmar-
pHBasi KOJIOTHYECKHE BOIPOCH! B COOTBETCTBYIoIEM pasnene BKP, cienyer oOpaTuth BHUMaHME
Ha MCIOJIb30BaHUE SKOJOTHUYECKH YHUCTBIX TEXHOJOTUN C MUHMMAJIbHBIMM BPEIHBIMU BIOpOCaMU B
aTMocdepy, a Takxke oOecrieueHHe 0e30MacHBIX YCIOBUI TpyAa NpPU BBHIIOJHEHUH TEXHOJIOTHYE-
CKHMX ONEpALHil.

B pacuerHoii yactu BKP HeoOX0aMMO BBITOJIHUTH pacyeThl BpEMEHU HarpeBa JeTaad WIN
MHCTPYMEHTA, ONPEAETUTh KOJMYECTBO €IUHHUI] OCHOBHOT'O TEPMUUECKOT0 000pyA0BaHUS /TSl BBI-
MIOJIHEHUSI TOJIOBOM NPOM3BOACTBEHHOM IMPOrpaMMbl TEPMHUYECKOIO MOAPA3AEICHUS WIH ApPYyTHE
pacyeThl 10 YCMOTPEHUIO PYKOBOIUTEIIS.

TutynbHbll TUCT nosicHuTeNbHON 3anuck BKP nomkeH ObITh 0popMIIeH B COOTBETCTBUH C
00pasmom.

4.3.2 TpeOoBaHUA K CONEPKAHUIO BBHIMMYCKHOH KBAJIU(PUKALUOHHOH pPado-

ThbI
CopepxaHue pa3iesioB NOSACHUTENBHOMN 3alIUCKU

1. BBenenue

Llenbio TaHHOTO pa3jena sIBIseTCsl KpaTkas HH(pOpMaIus 0 COAepKaHUHU BBIITYCKHOW KBaJU-
(UKaITMOHHOU PaOOTHI.

Jl1s1 3TOr0 HEOOXO0IUMO:

- MPUBECTU KPATKYIO XapaKTEPUCTUKY MAIIMHBI, MEXaHU3Ma WM TEXHOJOTHYECKOTO 000py-
JIOBaHMsl (HampuMmep, Ky3HEUHO-TIPECCOBOI0), B Y3JIaX KOTOPOTO 3KCIUTyaTUPYETCsl A€Talb WIH UH-
CTPYMEHT H JUIsI KOTOPBIX OyeT pa3padaThIBaThCs TEXHOJIOTUIECKHUIA TIPOIIECC;
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- yKa3aTh TMEPCHEKTUBBI MOACPHU3AIMU JTAHHOW MAIIMHBI WJIK 000PYAOBAHUS U COTIOCTABUTD
€€ XapaKTEPUCTUKU C 3apyOeKHBIMH aHAJIOTaMU;

- MOKa3aTh KAKUE TEXHUYECKHUE PELICHUS MPEIIOAKEHBI IO COBEPIIEHCTBOBAHUIO TEXHOJIOTU-
YECKOT0 MpOIlecca M3TOTOBJICHHSI U 00paOOTKM JeTald WIM MHCTPYMEHTa [0 CpaBHEHHUIO ¢ 0a3o-
BBIM BapUaHTOM;

- TI0OKa3aTh, KaK MPEIJIOKEHHbBIC PELICHUS 110 3aMEHE MaTepHuala Wi TEXHOJIIOTMU YIIPOYHE-
HUS TIOBJIMSIOT HA TEXHUYECKHE XAPAKTEPUCTHUKHU BBITYCKAEMbIX MAIIMH WM TEXHOJIOTHYECKOTO
000pyI0BaHUs, a TAK)KE COCTOSTHUE TPOU3BOICTBA.

Tak kak BO BBEJEHUHU JOHKEH OBITh MPECTABICH KOHKPETHBINM MaTepual 1Mo pe3yibTaTam
MPEJIOKEHHBIX TEXHUYECKUX PEIICHUH, TO ero 1elecoo0pa3Ho MUcaTh MOCe 3aBEpPIICHUS] OCHOB-
Hoit vacti BKP.

2. AHanu3 cOCTOSTHUS MPOU3BOACTBA HA OA30BOM MPEIIPUITHH

OcCHOBOH 17151 IPUHATUS TEXHUYECKUX PEUICHUM, KOTOPbIe MOTYT OBbITh MPEAJIOKEHBI MO CO-
BEPLICHCTBOBAHUIO TEXHOJIOTMYECKOIO IIPOLIECCA U3TOTOBICHUS U YIIPOYHEHUS KOHKPETHOH ACTaIN
MAalIMHbI UM UHCTPYMEHTA, MCIIOJIb3YEeMOro JJisi (POPMOU3MEHEHUS 3aTOTOBKU MPU U3rOTOBJICHUU
JIeTaju, SBISETCA aHAJIN3 COCTOSIHUA MTPOU3BOICTBA HA 0A30BOM MPEIIPUSATHH, TJIe CTYACHT IPOXO-
JIAJ1 TEXHOJIOTHYECKYIO ITPAKTHKY.

AHanu3 COCTOSHUS NPOU3BOJCTBA CBOIUTCS, MPEXKIE BCET0, K OMMCAHMIO MaTepuaia, Hc-
M0JIb3YEMOT0 JUIsl U3TOTOBJICHHSI KOHKPETHOU JeTainu Wik uHcTpyMeHTa. Ilpu aToMm crnexyer obpa-
TUTh BHUMaHHUE Ha TaKUe MOKa3aTesld, KaK ero CTOMMOCTb, TEXHOJIOIMYHOCTh NMPH (POPMOU3MEHSI-
IOLIUX U TEPMUYECKUX ONepalusix, oOecrieyeHue cTadMIbHOIO KOMIUIEKCa (PU3MKO-MEXaHUYECKIX
CBOWCTB B T€UEHHE BCEro pecypca paboTsl. [lanee u3naraorcss TEXHOJIOIMYECKHE MPOLIECCHI U3T0-
TOBJICHUS JETaJIU WM UHCTPYMEHTA [0 OCHOBHBIM (DOPMOU3MEHSIOIIMM ONEpalUsiM U yIPOUHSIO-
el 06paboTKe C IeNbI0 MOJTyueHHs TpeOyeMoro KOMIUIEKCa MEXaHUYECKUX CBOMCTB, a TaKXke Xa-
PaKTEpUCTUKN 000PYOBaHMS, HA KOTOPOM OHHM BbINOJHSAOTCA. ClieyeT NpoaHaIN3UpOBaTh MpH-
MEHEHHE Ha 0a30BOM MPEANPUATHH TEXHOJOTMH, CBA3aHHBIX C BHIOPOCAMHM TOKCHYHBIX BELECTB B
aTMocdepy, a TaK)Ke TEXHOJIOTHIECKUX MPOLECCOB, B KOTOPBIX MpeobianaeT 0obIuas A0is pyyHo-
ro TpyZla ¥ KOTOpble TpeOyrOT OOJBIINX 3aTpaT BPEMEHH, IEKTPOIHEPIHH WIIM TEXHOJOTHUECKUX
MarepuanoB. K HerocTaTkaM CyIIeCTBYIOLIETO MPOU3BOJICTBA TAKKE MOXKHO OTHECTH IPUMEHEHHE
MOpaJIbHO U (PU3MUECKU YCTapeBIIEro 0OOPYOBaHUS, HE MO3BOJIAIOLIETO0 OCYIIECTBISTh MPOrpec-
CUBHBIE METOJIbl 00pa0OTKH M OOECIeurBaTh OJIMHAKOBO BBICOKOE KAUECTBO, KAK HAa €JMHMYHBIX
JETANAX, TaK U IPU KPYITHOCEPUMHOM IPOU3BOICTBE.

Taxum 00pa3oM, 3a1aueil JaHHOTO pa3jiena SBJSETCS BBIIBIEHUE HEJJOCTATKOB CYLIECTBYIO-
I1ET0 MPOU3BOJICTBA U ONIPEEIECHUE HAIIPABICHUH €r0 COBEPLUICHCTBOBAHHUS.

3. PacyeT ro/10BO¥ NMPOU3BOACTBEHHOM POTrpaMMBbl

Pacyet romoBoii mporpaMMbl TEPMHUYECKOTO TOIpa3AeiIiCHUs MO3BOJISIET OMPEACIUTh THIT U
KOJMYCCTBO OCHOBHOI'O TCPMUUYCCKOT'O O6OPYI[OB21HI/I$I AJI BBIITOJHCHHA TCXHOJIOTHYCCKUX OIICpa-
. Cielyer 3HaTh, YTO KOJMYSCTBO 00padaThIBAEMBIX B TEPMUUYCCKOM IMOAPA3ICICHHH JeTaIeh
JIOJKHO TIPEBBIIATH MOTPEOHOCTH MPU COOPKE MAIIHMH, TaK KaK HEO0OXOIUMO JTOTIOTHUTEIHHO YIH-
THIBaTh MOTPEOHOCTH JCTallel Ha OTJIAJKy TEXHOJIOIMYECKOIo MPOIecca M BBIMYCK 3alacHBIX Ya-
cTel (meranei).

Hporpammy I Tepmiueckoro nmonpasaenenns st fanHOM neTamu (MHCTPYMEHTa) B IITYKaxX

pacCUYUTHIBAIOT TIO hopMyIIe:
b
N=Bn(1+-2)(1+2),
100 100

rac B - roaoBas mnmporpaMma BbIITyCKa MallluH, IIT.;



M - KOJIMYECTBO OJHOTHUITHBIX neTaﬂeﬁ B y3JIC MalllMHBI UJIKM MCXaHU3Ma, IIT.;

(1 - KOMMYECTBO JAETalIei, HEOOXOJUMBIX Ha OTPAOOTKY TEXHOJOTHYECKOTO Ipoiecca, %o
(mpunumaetcs 0,5...1,5 % B 3aBUCIMOCTH OT CJIOKHOCTH TEXHOJIOTUYECKOTO MPOIIecca);

b - xonumuectBo 3amacHBIX yacTeit, % (IPUHHMAETCA B COOTBETCTBUH C IUTAHAMHU 5a30BOTO
HIPEIIPUSITHS).

["omoBast poM3BOACTBEHHAS IPOrpaMMa TEPMUYECKOI0 MOAPa3/AeICHUs IPUBOJUTCS B BU-
Jie TabaMIbl, B KOTOPOH CIIEAyeT yKa3aTh 0a30BYI0 U MPOEKTHYIO MAapKy CTajH, FabapUTHBIE pa3Me-
pBI JIeTanu, HeoOX0AUMBIE J1JIs1 BbIOOpA MPHUCIIOCOOJIEHUS U THUIIA 000PYA0BaHMs, a TaKXkKe Maccy U
IporpaMMy BBIITyCKa AETajeil B IITyKaX U TOHHAX, UCXOJs U3 OJI0OBOM MPOrpaMMBbl BBIIIyCKa Ma-
IIKH.

4. Beibop maTepuaia

PanyonanbHelii BEIOOp MaTepHaina JUlsi U3TOTOBJICHUS JeTajlell MAllMH WM WHCTPYMEHTOB
SBIISICTCSI BAXKHOM COCTaBHOM YacThIO TEXHOJOTHYECKOro mpouecca. [Ipu BbiOope MaTepuana yis
KOHKPETHOM JIeTajl OCHOBHBIMU TPEOOBAHUSAMU SABIISIIOTCA: 00ecreueHue KOHCTPYKIMOHHON TPpoY-
HOCTH, €r0 TEXHOJIOTUYECKHE CBOMCTBA U COOTBETCTBHUE TPEOOBAHHUAM KOHOMHYECKON 3(h(eKTrB-
HOCTH. BpIOOp MaTepuana J0JKEH OCYILECTBIIATHCS COrJacHO TexHuyeckuM ycioBusiM (TY) Ha
TOTOBYIO MPOAYKLHUIO, KOTOPhIE pa3padaThIBalOTCS Ha OCHOBE KOHCTPYKTOPCKMX PacyeToOB MpU
IPOEKTUPOBAHUY AETAJIM WIA HHCTPYMEHTA M YTOUHSIOTCA B IEpUOJ dKcIutyaTauuu. TY npeacras-
JSIFOT cO00i KOMILIEKC TpeOOBaHUH, BKIIIOYAsi MEXaHUYECKUE M HKCIUTyaTallMOHHBIE CBOMCTBA, KO-
TOPBIMU JIOJDKHA 00Ja/aTh AeTanb A obecrieyeHus: 0€30TKa3HOM e€ paboThl B TEUEHUE pacyeT-
HOT'O BPEMEHH dKCIUTyaTalllu.

ITpu Bemmosnnennu BKP B kauecTBe neranu, 171 KOTOPOH pa3pabaThIBaeTCsl TEXIPOLIECC, PYKO-
BOJIUTENIEM YacTO HA3HAYaeTCs JIeTajlb M3 TPYMIbI, TaK Ha3bIBaeMbIX YHU(UIMpoBaHHBIX. [lon
YHU(DULIUPOBAHHBIMHM MTOHUMAIOT JIE€TaM, KOTOPbIE MHOTOKPAaTHO MOBTOPSIIOTCS B PA3JIMYHBIX IO
HA3HAUYEHUIO W KOHCTPYKIIMH MAIIMHAX U TEXHOJIOTHYEeCKOM oOopynoBanuu. [IpuMepom Takux je-
TaJlel MOTYT CITy>)KUTh IIECTEPHH, Bajbl, OCH, TPYKUHBI, PecCOpbl, OONTHI, raiiku. Kak mpasuiio,
MaTepHal Uil YHU(PUIIMPOBAHHBIX JeTajel y’e U3BECTeH M OH alpoOMpOBaH Ha MPOU3BOJCTBE. B
9TOM clly4dae CTYACHTY HEOOXOIMMO O0OOCHOBAThH IIENIECOO0PAa3HOCTh MCIOIB30BAHUS YKa3aHHOTO
Ha yepTexe JeTald WIM MHCTPYMEHTa MaTepuala M Mojaodparbh eMy MOIXOASIIUN Marepua-
3aMEHMTENb, KOTOPBIM 00ecreuuT TpedyeMblii KOMIUIEKC CBOWCTB coriacHo TY.

[IpoBenenue BbIOOpa € MOMOUIBIO MPOCTOIO COMOCTABICHUS MEXaHHMUYECKUX, dKCIUTyaTallu-
OHHBIX, TEXHOJIOTHIECKHX CBOMCTB, BKIIFOYasi CTOMMOCTh MaTepHala, SBIsSETCS HEMPOCTOH 3a1adei.
B Takux cimyuyasx BO3HHMKAaeT HEOOXOJUMOCTh MCIOJIb30BAHUS KaKOTO—JIHOO 000OIIEHHOTro (KOM-
TUIEKCHOTO) TOKa3aTels, XapaKTepH3YIOMIer0o KOMIUIEKC HECOIOCTaBUMBIX CBOWCTB MaTepHalia B
nenoM. Pemenue nmompobHoro posa 3anady ¢ NPUMEHEHHEM PAa3HBIX METOJUK, OCHOBAaHHBIX Ha HC-
MIOJIb30BAHUN PA3JIMYHOTO POAA KOJUYECTBEHHBIX KPUTEPUEB, B YHCIO KOTOPBIX BXOIHUT METOI
9KCHEPTHBIX OLEHOK, 00001eHHas (PYHKIHS JKeNaTeIbHOCTH XappHUHITOHA, BHIOOP Ha OCHOBE aHa-
JIU3a MaTPUILl PEMICHU U Jp. ToApoOHO paccMOTpeHo B MeToA. mocoduu [1]. Tlpu BeIGOpe mate-
puanga HeoOXOAMMO YUUTHIBATh TAKXKE €r0 TEXHOJOTHYHOCTh B YCIOBHSX KOHKPETHOI'O NMPOU3BO/I-
CTBA.

Ecnu ucnonuurens BKP cunTtaer HemenecooOpa3HbIM 3aMeHy Marepuana AeTald WIM UH-
CTPYMEHTa, TO OH 00513aH 000CHOBATh CBOE PEIICHHE.

4.1. YcnoBus paboThI JeTaIH

TpeOyeMblii KOMIUIEKC CBOWCTB 3aBHCHT OT YCJIOBUH paOOTHI JI€Tadd B y3Ji€ MAIIUHBI U
npenonpesenseT BpIOOp MaTepralia M TeXHOJOTHIO yrhpouHeHus. Komriekc CBOWCTB, KOTOpPBIM
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JIOJIKHA 00J1ajaTh AE€Talb B TOTOBOM BUJE, YCTAHABINBAET KOHCTPYKTOP Ha OCHOBaHUM PacdyeToOB U
aHanu3a ee paboThI B y3/1€ MalINHBbI.

B mosicauTenpHO# 3anricke HEOOXOIUMO MPUBECTH YE€PTEX (ICKU3) METATH MM HHCTPYMEHTA,
JUTSL KOTOPBIX pa3pabaThiBaeTCs TEXHOJIOTHUECKHiA mpouecc. AHanu3 paboTsl AeTanu yao0HO Mmpo-
BOJIUTH C UCIIOJIb30BaHUEM YepTeka y3Jla MAaIIWHbI WM MEXaHU3Ma, Ha KOTOPOM IPOSBIISETCS B3a-
MMOJICHCTBUE JaHHOW JIETAJIA C OCTAIbHBIMU, YTO JAET BO3MOKHOCTb COCTaBUTh CXEMY JIEHCTBYIO-
IIMX CWJI, BBI3bIBAIOIIMX B aHAIM3UPYEMOU JeTanu HanpsokeHus. [locTpoeHHbIe SIIophl HaIpshKe-
HUN TO3BOJISIIOT BBIACIUTH ONACHBIE CEUEHHUS], B KOTOPBIX PACCUMTHIBAIOT 3HAUEHHUS] HOMUHAJIBHBIX
HANpsDKEHUH U TPOU3BOJIAT pacueThl Ha IMPOYHOCTh C ONpPENEICHHUEM OCHOBHBIX XapaKTEPUCTHUK
MEXaHUYECKUX CBOMCTB. ClielyeT OLIEHUTh HAJEKHOCTh JAeTanu (y37a) B 3aBUCUMOCTH OT YPOBHS
IPOYHOCTH Marepuana. YKas3aTb JApyTrHe CBOWCTBA, KOTOPHIMH JOJDKEH o0JajaTh Marepuail,
HaIlpuMep, 3HaUeHUS yIapHOU BA3KOCTH, XapaKTEPUCTUKH INTACTUYHOCTH, TBEPOCTb.

Ecnu cTyneHT 3aTpyHsSeTCS BBIIOJHUTH YKa3aHHbIE PAacd€Thbl, OH JOJDKEH O3HAKOMHUTHCS C
HUMHU Ha 0a30BOM MPEANPUATUU B OTJEINIE TIIaBHOTO KOHCTPYKTOpA B MEPUO MIPOXOKACHUS MPaK-
TUKU. ANIbTEpHATUBHBIM BapHAHTOM MOKET CIIy>KUTbh UCIIOJIb30BaHUE CIPABOYHUKA [2].

Jlst 060cHOBaHHOTO BBIOOpA MaTepuaia BaXKHO PACKPHITh KPUTEPUH paOOThI I€TalH WU UH-
CTpyMEHTa:

- XapakTep HarpyXeHus (CTaTHYECKUU, NUHAMUYECKHUH, MUKIUYECKHUI), KOTOPBIA OmpenenseT
THUII pa3pylIICHHS;

- TUI TpeHUs (TPEHUE CKOJBKCHHS WM TPEHUE KaueHHs ), U3 KOTOPOTOo CleAyeT Mmoadop MaTepu-
aJIOB «I1apbl TPEHUSDY, KOTOpasi 00eCIeYuT MUHUMAJIbHBIA N3HOC JIeTalei CONpsyKEHUS;

- TEeMIepaTypHbIe YCIOBHS pabOThl A€TalH, KOTOPbIE MPU HU3KUX KIMMATUYECKHX TeMIlepaTypax
OIIpEeACIIAI0TCA TEMIIEPATYPHBIM IOPOrOM XJIaIHOJIOMKOCTH, TP HOPMaJIbHBIX TEMIIEpaTypax - Co-
CTOSTHUEM CMa3Kd B y3JI€ MAalllMHbI WKW XapaKTEPUCTHUKAMHU KapOIPOUYHOCTH IPHU MOBBIILICHHBIX
TEMIEPATYPaX;

- XapakTep BHEIIHEH cpe/bl (OOBIYHBIC YCIOBHS, MaclisiHAsl BaHHA, BIakHas aTMocdepa u T. 1),
OTpeIeTAIONINNA Bo3AeCTBIE pabouelt cpeibl Ha MOBEPXHOCTHBIN CIIOM MaTepHalia JeTalu Wik UH-
CTPYMEHTA;

- CTENEHb OTBETCTBEHHOCTH JETalu (HU3Kasl WM BBICOKAsI), KOTOPAasl ONPEIEINAET XapaKTep BIIMsI-
HUS TOCJIEJICTBUN BBIXOJIa M3 CTPOS AETalu Ha olecredyeHrne 0e30MacHOCTU >KM3HEAEATEeIbHOCTH
YyeJIoBeKa (MCIOJIb30BaHUE JOPOTOCTOSIINX MAaTEPHAIOB B TOM Cllydae 0OOCHOBAHO COXpaHEHHEM
YeJI0BEYECKOM KU3HN);

- CTaTUCTHKY OTKAa30B JIETAJIM IO JIaHHBIM 0a30BOT0 MPEINpPUSITHS, YTO 0OOCHOBBIBAET CTpeMIIe-
HUE K OOECTEeUeHHUIO0 OJIHOM OJNTOBEYHOCTH BCEX JeTallell MalllMHbI WM MEXaHWU3Ma, MHaue 3TO
NPUBOJUT K YJOPOKAHHUIO MAaIIMHBI (IOOYEpeHasi 3aMeHa JeTanell TpeOyeT OCTaHOBa, Pa30O0pKH-
COOpKHM MEXaHH3MA).

Bce 310 nmeeT HenmocpeICTBEHHOE OTHOIIEHUE K pa3padboTke TY u BbIOOpY Mapku MaTepua-
7a. 3HaYeHHs CBOMCTB MaTepuasa JeTalli UM WHCTPyMEHTa MPUBOIATCS B mojpasaene “TexHude-
CKHE yCIIOBUS HAa TOTOBYIO MPOAYKIIHIO B BUJE TAOJIHII.

B oTnenpHBIX cioyyasx cieayeT paccMaTpuBaTh TaKkKe HCIIOJIb30BAHHE HEMETAITTMYECKHX U
KOMIIO3UIIMOHHBIX MaT€pUaJIOB B3aMEH METAJUINYECKUX, YTO MO3BOJIUIIO OBl COKPAaTUTh YHUCIIO TEX-
HOJIOTUYECKUX ONepaluii Mpyu U3TOTOBICHUH JETAllM C COXpaHEHUEM TpeOyeMbIX HKCIUTyaTallOH-
HBIX CBOMCTB. BBIOOp MaTepHasaoB U3 rpymbl HEMETAUIMIECKUX TTOAPOOHO pacCCMOTPEH B yUeOHH-
ke « TeXHOMOorusi KOHCTPYKIIMOHHBIX MaTepruanoBy [3].

4.2. O6ocHOBaHME BBIOOpA MaTepuaa

JIro00#1 TEXHOJIIOTUYECKUH IMPOILECC MOKET OBITh YCICIIHO pPEaln30BaH Ha IPOU3BOJICTBE
TOJIBKO ITPU YCJIOBUH NPOBCACHUA ONTUMAJILHOI'O BBI60pa Marcpuajia ajid U3roTOBJICHUA KOHKPECT-
HOW JIeTaIu WM HHCTPYMEHTA, IIOCKOJIbKY BBIOOP MaTepHaia M Criocoda ero ynpoyHeHUs sBISIeTCS
KOMIUIEKCHOU 3amaueil. B Merogmueckom mocoduu [1] «Bribop maTepuana nist qetaneil MamimH
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nox pea. ['purbepra E.M. npoaHanu3upoBaHbl METOIMKH BBIOOpA MAaTEPHATIOB M TIPUBEICHBI PEKO-
MEHJAINU MO BBIOOPY MAapOK CTaJIM MPHU PEUICHHH KOHKPETHBIX 3aad.

[Tpu BEIOOpE MaTepHaia uIsi MPOESKTUPYEMOTO U3IETHS HEOOX0IUMO YUUTHIBATh CIAEAYIOIICE:

- BO3MOXHOCTh YNPOYHEHMS] AAHHOTO CIUIaBa HA 3aJaHHBIA TEXHUYECKUMH YCIOBUSMHU
YPOBEHb MEXAHWYECKUX M IKCILTyaTaIlMOHHBIX CBOMCTB CIOCOOAMHU, peaTu3yeMbIMU B 3aBOJICKUX
YCIIOBHUSIX;

- Ha3HA4YaeMbI CIUIaB JOHKEH 00JaJaTh XOPOUIMMH TEXHOJOTHMUYECKUMHU CBOMCTBAMH HE
TOJILKO TIpU TepMUYecKoil 00paboTke, HO u TpH (HOpMOOOPA3YIOIINX OMEPALUIX HA 3arOTOBKE CO-
IJ1aCHO MapUIPYTHOW TEXHOJIOTUU;

- UCII0JIb30BaTh SKOHOMHO JIETUPOBAHHBIE U YTIEPOIUCTHIE CTAIX BMECTO BHICOKOJIETUPOBAH-
HBIX, COACPIKAIIUX B CBOEM COCTaBE JIOPOTHE IIBETHHIE U TYTOIJIABKHUE JICTUPYIOITUE DJIEMEHTHI, CO-
3/1aBasi Ha IOBEPXHOCTH JieTanei (pyHKIMOHAIbHBIE TOKPBITHUS;

-yJIydIlaeMble CTajlu MPU OOBEMHOM 3aKaJke JOJDKHBI 00ecTeunBaTh CKBO3HYIO MTPOKAIH-
BAa€MOCTb JICTaJIH.

[Ipu TexHMUECKOM aHanM3e BbIOOpa MaTEpHUaOB CIEAYET PYKOBOACTBOBATHCS CIEAYIOLIUM
AITOPUTMOM:

- OMPENENUTh TPYNIy CTaJIel 10 HAa3HAYCHHUIO, B KOTOPOM COJEPKATCsl MaTEPHAIIBI CO CBOM-
CTBaMM, COOTBETCTBYOIMMHU TY Ha roToBYyI0 MPOAYKIUIO, HAIPUMEDP, YJIydIllIaeMble, IEMEHTYe-
MBbI€, BBICOKOIIPOYHBIE, PECCOPHO-TIPYKHUHHBIC, IITAMIIOBBIC CTAJIH H T. 1I.;

- BBIOpATh M3 ITOM TPYIIBI HECKOIBKO MAapOK, KOTOpbIE 00ecredar mociae TepMooOpadoTKu
HE0OXOAMMBbIE MEXaHUUYECKHUE U IKCIUTyaTallHOHHBIE CBOMCTRA;

- CpPaBHHUTH 3TH CTallM MEXAy cOo00il MO0 XMMHUYECKOMY COCTaBYy M TEXHOJOTMYECKUM CBOK-
CTBaM, Hampumep, 00JIee TEXHOJIOTHYHBIMUA CUMTAIOTCS CTANIM, Y KOTOPBIX HMKE KpUTUUYECKasl TOY-
Ka Ac3 (MEHbIIIE DHEPro3aTpaT Ha HarpeB);

- JUIS COIOCTaBJIEHUS! KOMILJIEKCA CBOMCTB MaTepHalia, BKJIIOYas €ro CTOMMOCTbh, LeIec000-
pa3HO HCIIOJIb30BAaTh KOJIMUYECTBEHHBIC KPUTEPUHU, IPUBEIEHHBIE B METO 1. Tocobuu [1].

Jnst BBIOpaHHOTO MaTepuaia yKa3arh:

- xumuyeckuit coctaB coriacHo ['OCTy;

- MEXaHMYECKHE CBOMCTBA B COCTOSIHUH MOCTABKU U B TEPMOOOPAOOTAaHHOM COCTOSIHUU;

- TEXHOJIOTUYECKHE CBOWCTBA;

- OIIUCATh POJTb KAXIOTO JICTUPYIOIETO 3JIeMeHTa, B (DOPMUPOBAHUH CBOMCTB CTaJIH,

- YKa3aThb MapKy BO3MOKHOTO 3aMEHUTEIIS.

CrnemyeT OTMETHTD, 4TO 3aMEeHa 0a30BOM MapKH CTaJIH, UCTIOIH3yeMON Ha MPEANPUATHH TPH
W3TOTOBJICHUH KOHKPETHOW JETaau WM MHCTPYMEHTA, He ABISETCS 00sf3aTeIbHBIM yCIOBUEM MpPU
BBITIOJIHEHUH JlaHHOTO paznena BKP. B atom cinydae Heo6xoamumMo 000CHOBATH 11€71€CO00pa3HOCTD
UCIIONIb30BaHUsl YKA3aHHOTO B YepTeke Ha JIeTalb MaTepHalia U mojaodpaTh eMy MOAXOMIAIIUHN 3a-
MEHUTETTb.

Bes undopmanus, coaepskariasicss B JaHHOM pasJiene, T0JKHA ObITh MOATBEPKICHA COOTBET-
ctBytomumu ccbuikamMu Ha ['OCTrI u peiictByromue TY uiu cipaBO4HYIO JIUTEPATypy.

4.3. BXOIHOW KOHTPOJIb

IIpu moctyruieHnn Martepuaia ¢ NPEANPUATHS - TOCTaBLIMKA HA 3aBOJ - MOTPEeOUTENb Nap-
TUU MeTalljla MPOXOAST BXOAHON KOHTPOJIb, LEIbI0 KOTOPOTO SIBISIETCS YCTAaHOBIEHHE COOTBET-
CTBUA Ka4YC€CTBa IMAapTHUU MaTCpUalia TCXHUYCCKUM YCJIIOBHUAM Ha AOTOBOPHLIC IMOCTABKH. HOCTy-
NUBIIMM B MPOU3BOACTBO METAJI MOABEPracTcsl BBHIOOPOYHOMY KOHTPOJIO MO OTIEIBHBIM CBOMA-
ctBaM Ha ero cootBercTBue 'OCTam cormacHo cxeme, yCTaHOBICHHOM OT/AEJIOM TJIaBHOTO MeTall-
Jaypra mpennpustus - norpedurens. [Ipu BXoJHOM KOHTpONe MpOBEpSETCS KadecTBO MaTepHhalia
3aroTOBKH, a HE I'OTOBBIX z[eTaneﬁ " TOJIBKO IIO TEM CBOI\/JICTBaM, KOTOPBIC MOT'YT MMOBJIMATH HA 06-
pabaTbIBaeMOCTh MaTepHana, MPUBECTU K BOSHUKHOBEHHUIO Opaka B pe3ylibTaTe (opMooOpa3oBaHUs
WIN TIPY TEPMHYECKON 00paboTKe.

[Tpu 5TOM MPOBEPSIOT:
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1. MapouHblif cocTaB - IOCPEACTBOM XMMHUUECKOIO aHau3a (IKCIPECC-METOA0OM I10 OcC-
HOBHBIM 3JIEMEHTAM, OIPECIISIONIM MapKy CTaJIH);

2. MexaHnuyecKue CBOMCTBAa — U3MEPEHUEM TBEPAOCTH METOA0M bpuHes;

3. CopTaMeHT - M3MEpPEHHEM MEpPUTENIbHBIM MHCTPYMEHTOM XapaKTEepHBIX pa3MepoB (Iua-
MeTpa WK MECTUTPAaHHUKA);

4. OTCcyTCTBHE METAUTypruYecKuX Ae(heKTOB (TPELIMH, 3aKaTOB) - BU3YaJIbHBIM OCMOTPOM.

5. BbInosiHsercs TEXHOJOTHYEcKas Mpoda Ha ropsuyro OCaAKy, €CJIM 3aroTOBKY IOJIy4aroT
ropsiuel MTaMIIOBKOU.

Cranu crienuanbHOIO0 Ha3HAYEHHsSI KOHTPOJIMPYIOT 10 TEM CBOMCTBaM, KOTOpPbHIE, B KOHEU-
HOM CUeTe, ONpPEAesIOT pab0TOCIIOCOOHOCTh U3TOTOBIIEHHBIX U3 HUX JETaleH:

- IOJUIMITHUKOBBIE - HA CTPOCHUE MEPIUTA U HEMETAIUINYECKHUE BKIIIOUEHUS;

- HEPKABEIOIIME - HAa CKIIOHHOCTh METaJlJIa K MEKKPUCTAITIMTHOU KOPPO3UU;

- UHCTPYMEHTAJIbHBIE - HA CTPOCHUE NEPIUTA U KapOUJIHYIO HEOJTHOPOIHOCTbD.

ITpu Bemonuenun BKP  cryneHT nomkeH pa3paboTaTh KapTy BXOJHOTO KOHTPOJIS MeTalia
JUISL U3TOTOBJICHUS JI€TaIM UM UHCTPYMEHTA, IJIe HE0OX0IUMO YKa3aTh:

- KOHTPOJIUPYEMBIE CBOMCTBA;

- MeToJbl KOHTpossi, corjacHo aeictByromiemy ['OCTy win crannapty npeanpusitus u
KpPAaTKO OIIUCATh €ro CYIIHOCTb;

- HOpMY KOHTPOJIS, TO €CTh KOJMYECTBO P00 OT MapTUH MOCTABISIEMOI0 METaIlIa.

5. TexHonornyeckas 4acthb

Ilenpto naHHOTO paszziena sBIETCS OOOCHOBAHHE BbIOOpa M pa3paboTKa TemIiepaTypHO-
BPEMEHHBIX MapaMeTPOB TEXHOJOTHUYECKOTo MPOLEecca Il COCTABICHUS TEXHOJIOTHYECKOM KapThl
Ha TEPMUYECKYIO MJIU XUMUKO-TEPMUYECKYIO 00pabOTKy

5.1. MapuipyTHast TEXHOJIOTHS

CrTpyKTypa TEpPMHUYECKHUX MOAPA3/IEICHUN MAIIMHOCTPOUTENIBHBIX NPEANPUITH BO MHOIOM
oTpesieNiIeTcsl BUJaMH TEXHOJIOTHYECKUX omnepanuil popmoodpazoBanus. Yaiie Bcero neranu Ma-
IIMH WIK MEXaHU3MOB M3TOTABJIMBAIOT HAa METAIOPEXKYILIMX CTaHKaX, METOJaMHU IJIACTHYECKOIO
nedhopMUPOBAaHUS U TOPOIIKOBOI METaJLTypruu.

MapipyTHas TEXHOJIOTHSl YKa3bIBaeT MOPSAO0K BBIMOIHEHHUS TEXHOJIOTUYECKUX ONepaiuil u,
MpekKIe BCEro, MECTO TEPMHUUYECKOI 00pabOTKM B MPOIECCE M3TOTOBJIEHUS JETAlld U3 3arOTOBKH.
DT0 BaKHO 3HATHh NPHU pa3zpabOTKe TEXHOJOTUH MPEIBAPUTEIBHON INO0 OKOHYATEIHHOHN orepanui
TepMuueckoit oOpaboTku. Ecnu mnpenBaputenbHas tepmuueckas oOpaboTka HeoOxoauma s
yIIydiieHus: 00padaThIBAEMOCTH 3aTOTOBKH PE3aHHEM, TO OKOHUYATENbHAs! CITYKUT s (POpMHUpPOBa-
HUSI OKOHYATEJIbHOM CTPYKTYpbl U CBOMCTB J€TalW WJIM MHCTPyMEHTa coriacHo TY Ha roTtoByro
OpOAYKIMIO. B MapmipyTHON TEXHOJOTMM CIEIyeT YKa3blBaTh TAK)XKE TPAaHCIOPTHBIE ONEPALNH,
YUUTHIBas MPH 3TOM, YTO 3arOTOBKH B BHJE MOKOBOK WJIM HITAMIIOBOK OOBIYHO 00pabaThIBAIOT B
TEPMHUECKUX OTAEJICHUAX KYy3HEUHOTO 11€Xa C LIEeJIbI0 NCKIIIOUEHHS TPAHCTIOPTHBIX PAaCXO0B.

B nosicautensHoM 3anmucke BKP HeoOXogumo mpuBecTH cXeMy MapUIpyTHOH TEXHOJIOTHH,
I/Ie CIeAyeT yCTAHOBUTH MTOCIIE0BATEIbHOCTh Ka)XK/I0T0 BHUJA TEXHOJIOIMUECKOHN ONepanuu, B TOM
YUCJIe TEPMUUECKON U MECTO €€ BBINOJIHEHUS B MapIIPyTe U3rOTOBJIEHUS JETAIN C YKa3aHUEM TeM-
nepaTypHO-BPEMEHHBIX PEXKHUMOB 00pabOTKH.

Crnenyronue 3a TepMHYecKOrd 00paboTKOM omepanuu obecrneynBaoT TpeOOBaHUS K COCTO-
SHUIO TIOBEPXHOCTH JIETAJIM, JOIMYCKU Ha KPUBHU3HY, SJUIUIICHOCTh OTBEPCTUH U Apyrue MOKa3aTelu
KauecTBa, KOTOPbIE MOKHO JIOCTUYb C MOMOILBIO TOTIOJHUTEIbHBIX ONEpPalii, TAKUX KaK XHUMH-
yecKas WIM MEXaHU4YecKas OUMCTKa OBEPXHOCTH, PaBKa, PUXTOBKA U JIp.

C MapmipyTHOM TEXHOJIOTMEH M3rOTOBJICHUS JAHHOW JETalIM WM HHCTPYMEHTa CIEOyeT
03HAKOMUTHCS Ha 0a30BOM MPEANPUITHH B IEPHOJ] IPOXOXKIEHUS PAKTUKH.
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5.2. O6ocHOBaHWE BBIOOPA TEXHOJIOTHYECKOTO TIpoIiecca

ObecnieunTh HEOOXOAUMBIA YPOBEHb CBOMCTB JETald MOKHO PAa3JIMYHBIMU TEXHOJIOTHYE-
cKkUMHU crioco0amu. Hampumep, yrmpoyHeHHs] MOBEPXHOCTH JETalld MOXHO JIOCTHUYh METOJIaMHu
XUMHKO-TepMudeckoil 00paboTku (XTO), MOBEepXHOCTHOM 3aKalKu MPU HArPEBE TOKAMH BBICOKOU
yactoTel (TBY), razomnaMeHHOTro HarpeBa, HarpeBa B DJIEKTpOJIUTE W T. J. B maHHOM pasznene
BKP neobxoammo BbIOpaTh 1 000CHOBATH TEXHOJOTUYECKHM MPOIIECC, KOTOPBIA 00eCreuyuT HE0O-
XOJUMBIH YPOBEHb CBOMCTB JI€TaJI COINIACHO TY Ha TOTOBYIO IPOAYKLMIO IPM MUHUMAJbHBIX 3a-
TpaTax Ha MPOU3BOJICTBO U MUHUMAJIbHBIX BEIOPOCAX BPEIHBIX BEIIECTB B OKPYIKAIOLIYIO CPELY.

Taxoli BBIOOp NMPOU3BOAUTCS HA OCHOBE CUCTEMHOT'0 aHAIN3a, AJIS 4ero He0OXOUMO:

- PacCCMOTPETh BCE BO3MOXHBIE CIIOCOOBI TEPMHUUECKOM W XMMHUKO-TEPMHUECKON 00pabOTKH,
KOTOpbIE MOTYT 00ecrieuuTh TpeOyeMblil yPOBEHb CBOWCTB;

- HCKJIIOUUThH BCE T€ CIOCOOBI, KOTOPbIE HENb3sI MPUMEHUTh TEXHUYECKH IS YIIPOYHEHUS
JAHHOM JEeTaly WK UHCTPYMEHTA 10 TEXHUYECKON BO3MOYKHOCTH U TUILY IIPOM3BO/ICTBA;

- U3 OCTABILKXCS TEXHOJIOTMIA HEOOXOIUMO UCKIIOYUTH T€, KOTOPbIE IBHO TPEOYIOT OONIBIINX
3aTpaT BPEMEHU, TPYIOEMKH, a TAK)KE DKOJIOTUYECKU BPEIHbIE IPOU3BOJICTBA.

OxoHuaTenbHBIN BHIOOP CJENYyeT OCTAHOBUTH Ha CIIOCO0E YIPOUYHEHHUS, KOTOPbII rapaHTUpPO-
BaHHO oOecrieyuT TpeOyeMble CBOMCTBA JeTainu. Tak, HanpuMmep, NPUMEHUTENIBHO K YIIPOYHEHUIO
HIECTEPHHU C MajbIM MoJyJieM 3y6a (M < 5 MM) MOBEpXHOCTHAsl 3aKkaika npu Harpese TBY cranu
Jlake ¢ TOHMKEeHHOU mpokanuBaeMocThio (I1IT) MokeT mpuBecTH K CKBO3HOM 3akaike 3y0a, 4yTo
ABJIIETCS. HEJOMYCTUMBIM, UCXOJS U3 YCJIOBUU ero paboTel. B 3ToM citydae cieayeT peKOMEH[0-
BaTh OoJiee MpoAoKuTeNbHbIN cnocod XTO - neMeHTaluo WiId HUTPOLEMEHTAIUIO ¢ UCIOIb30-
BaHUEM CTaJId U3 TPYMIIbI [IEMEHTYEMBIX.

[Ipu BeIOOpE TEXHOJIOTMYECKOTO Ipolecca HEOOXOIUMO BhIOMpaTh Hanbosee parroHab-
HbI€ CIIOCOOBI TEIJIOBOTO BO3JEHCTBUS, TO3BOJISIFOIINE COKPATUTh KOJUYECTBO ONEpaLUid, IKOHO-
MUTb SHEPrOpPeCypChl U TEXHOJIOTHYeCKUe MaTepraisl. [Ipu 3ToM HE00X0IMMO PYKOBOICTBOBATHCS
CJIEIyIOIIMMH IPOIPECCUBHBIMM HaIIPaBICHUSIMU:

- HCTIOJIb30BAHUE OCTATOYHOM TETUIOTHI MPEIbIIyIIel onepanuu (KOBKU WM IITAMIIOBKH) TS
MOCIeAYIONMEH TepMOOOpadOTKH (OTKUTA, HOPMATU3aIlMU), YTO COKpAIaeT KPaTHOCTh HarpeBa
CTaju;

- MPEEMCTBEHHOCTh MJIM COBMEUICHHE ONepaluil CTPYKTYpPHOTO M3MEHEHUs C UCIOJIb30Ba-
HUEM TeIlIa MPEeAbIIyIINX Olepanuii, HallpuMep, 3aKalka HEMOCPEACTBEHHO C LIEMEHTAIMOHHOIO
Harpesa C MOJCTY>KMBAaHUEM, OTIIyCK B 3aHEBOJICHHOM COCTOSIHUM (COBMEILIEHHE OTIYCKa U MpaB-
KH) ¥ T.1.;

- IPUMEHEHUE CKOPOCTHBIX MeTON0B Harpea TBY mpu npoBeneHMM NMOBEPXHOCTHOM 3a-
KaJIK B3aMEH TPYJOE€MKHX MPOIECCOB XUMUKO-TEpPMUIECKONH 00pabOTKH;

- FICTIOJIb30BaHKE CpPeJl HarpeBa M OXJIAXKICHHsI, MPEIOTBPAIIAIONINX OKUCIEHHE U 00e3yTIie-
POXKHBaHUE, a UMEHHO: KOHTPOJIUPYEMbIe aTMOC(ephl IPH HArpeBe, HArPeB B KUIISIIEM CJIOE U T.1.;

- IPUMEHEHUE MEPOIPUITHI, YMEHBIIAIOMHNX AePOpPMALMIO HA 3aKIOUYUTEIbHBIX CTaJAMUIX
TepMOOOPAOOTKU: OXJIAXKICHUE TIPU 3aKaJlKe B Topsiueld M30TEpMUUYECKOI cpefie (Harperoe macio,
KUITSIIIUM CTIOM, pacIuiaBbl COJIEH), OXJIaXK/IEHUE HArPEThIX JeTalei CIOoKHOW KOH(UTypaluu B 3a-
HEBOJICHHOM COCTOSIHUU (3aKaJika MoJi IPeccoM) U T.J.

5.3. Pa3paboTka peXHMMOB TEXHOJIOTHUECKOT0 Ipolecca
YIPOYHSIOMIEH TEPMHUYECKONW 00pabOTKH

3anaueil nqanHoro pasnena BKP sBnsercs ycraHOBIIeHHE KOHKPETHBIX 3HAUYE€HUN TemIepa-
TYpPHO-BPEMEHHBIX [TaPaMEeTPOB JUIsl BBIOPAHHOTO TEXHOJOTHUECKOT0 Mpolecca.

[Ipexxne Bcero, HEOOXOMMO YCTAaHOBUTh BCE OCHOBHBIE, BCIIOMOIATEIbHbIE U IOTIOIHUTEINb-
HBIE OIlEpalMi TEXHOJIOIMYECKOro MPOLecca U MOPSAAOK X BBINOIHEHMs. 3aT€M Pa3ieiIuTh Ka-
Y10 ONEPALIMI0 HA TEXHOJOTUYECKUE MEPEXOAbl U ISl KaKI0r0 Mepexo/ia Ha3HAYUTh MapaMeTphl.
[TpenyioskeHHbIE 3HAUYEHUS TEMIIEpAaTypbl HarpeBa, CKOPOCTH (BPEMEHM) HarpeBa, BPEMEHU BbI-
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JIEP>KKHU, CKOPOCTH OXJIAXKIEHUS, COCTABAa OXJIAXKAAIONIEH Cpelbl U T. 1. JOJKHBI OBITh TEOpETUYE-
cKH 000CHOBAHBI C UCIIOJI30BAHUEM CHEIHABHON U CIIPaBOYHOMN JIUTEPATYPBHI.

[TonydyeHHbIE pacuyeTOM WM TEXHUYECKUM aHAJIM30M 3HAYEHHUs MapaMeTpOB Ipolecca Tep-
MUYECKOI 00pabOTKU 3aHOCATCS B TEXHOJIOTHUECKYIO0 KapTy, KOTOpas MPUBOIUTCS B MPUIOKECHUN
K MOSICHUTEJIbHOM 3aITHCKE.

B koHI1le pa3zzena ciexyeT pacCMOTPETh BOIPOCH O BOSMOXHBIX MPUYMHAX Opaka u pazpado-
TaTh MEPHI M0 NPEIYIPEKICHUIO Er0 BOSHUKHOBEHMUSI.

Ecnu mpu paszpaboTke 3T0oro pazaena TpeOyeTcsl BHIMOTHEHHE HEKOTOPHIX pacyeToOB, HAMIPH-
Mep: BPEMEHH HarpeBa JeTalied WM MHCTPYMEHTA, TO OHH BBINOJHSIIOTCS B pazaene “PacuetHas
4acTh .

5.4. TexHnueckuil KOHTPOJIb U KOHTPOJIb KaueCTBa TOTOBOM MPOIAYKIIMH

TexHuyeckuit KOHTPOJIb MPEACTABISIET COOON KOHTPOJIb IMPABUJIBHOCTH BBIIOJIHEHUS Olle-
pauuii TEXHOJOTHUECKOro MPOLEecca, KOTOPbII HEeNPEephIBHO OCYIIECTBIsETCS Ha pabounx MecTax
HEIOCPEACTBEHHO padOouyMMU M MacTepaMu IPOU3BOJICTBA, MEPHUOJUUYECKH - TEXHOJIOIMYECKUMU
ciyx6amu 1iexa. BaXHOCTh TEXHHYECKOIO KOHTPOJISI COCTOMT B TOM, YTO HECOOJIOJIEHHE CPE.Ibl
00paboTKK WM TEMIIEPATypPHO-BPEMEHHBIX PEKUMOB BJI€UET 3a OO0l CHM)KEHUE KauecTBa 00pa-
0aThIBa€MBIX JIeTaJIeH, YTO MPUBOIUT K OpaKy MpHu TepMUUYECKON 00paboTKe.

ITpu pa3paboTke NaHHOrO pasjena HEOOXOJUMO COCTaBUTh MHCTPYKLHMIO 110 TEXHUYECKOMY
KOHTPOJIIO TEXHOJIOTMYECKOTO Ipoliecca. B MHCTpYyKLIMHU MO TEXHUYECKOMY KOHTPOJIIO K TEXIIPO-
Hecey JUIsl KaKA0ro TEXHOIOTMYECKOr 0 IIepexo/ia HE0OX0UMO yKa3aTh:

- IapaMeTpbl KOHTPOJIs (TeMIEepaTypHbIM pexuM, MPOJODKUTEIIBHOCTD ONepaliy, cpeia 00-
paboOTKM) U 10y CTUMBbIE 3HAUCHUS;

- METOJIbl ¥ TPUOOPBI KOHTPOJIS (MIPUOOPHI I U3MEPEHHS, PETYTUPOBAHUS U 3aIMCU TEMIIe-
paTyphl; pelie BpEMEHH; ra30aHaJIn3aTopbl, BAKYYMETPbI, POTAMETPHI U JIP.).

- CBOICTBa JeTaNy NOCJE BBINOJIHEHHUs ONepalyy U JOIMyCTHUMBbIE MPEaesibl H3MEHEHHs ITHX
CBOMCTB.

KoHTposb kauecTBa rOTOBOM MPOIYKIMU MPOU3BOANUTCS TMOCJIE 3aBEPLICHUs IOJHOTO IHK-
Ja TepMUYECKON 00pabOTKN U OCYIIECTBIISETCS, KaK MPaBUIIO, HEPA3PYIIAIOIIUMHU METOIaMHU HETIO-
CPEICTBEHHO Ha JeTaysAX. Ecau TakoBble NPUMEHUTH HENb3sl, TO OH NPOBOJUTCA Ha oOpasnax-
CBUJIETEJIAX, KOTOPBIE MPOXOIMINA TEPMOOOPAOOTKY BMECTe ¢ ACTaIIMU. TeKymuii KOHTpOJIb Ka-
YyecTBa MPOIYKIMH CBOJUTCA K ONPENECIIEHUIO TBEPIOCTH, CTPYKTYPhl U OOHAPYKEHUIO HaPYKHbIX
Y BHYTPEHHUX /1e(peKTOB. TpelnHbl, BO3HHUKAIOUINE IPU TEPMOOOPAOOTKE, MOTYT ObITh BBISIBICHbI
IPUMEHEHHEM MarHuTHbBIX Je€(EKTOCKOIOB, a KpUBU3HA U IPYT'He OTKIOHEHHS OT T€OMETPUUYECKUX
pa3MepoB C MOMOIIBIO IJIUT, LIEHTPOB U CIIELUATIbHBIX U3MEPUTEIbHBIX IpHOopoB. KoHTpob Kave-
CTBa [0 MUKPOCTPYKTYpPE MO3BOJISET ONPENEIUTh TIIIyOUHY yNpOUyHEHHOro ciosi. KonTpons kade-
CTBa LIEMEHTOBAHHOTO CJIOS CIIEyeT MPOBOJUTH Ha OTCYTCTBUE KapOMIHOW CETKH M TPOOCTHUTHBIX
ISTEH B CJIOE, a TI0CJIe HUTPOLEMEHTAIMM Ha OTCYTCTBUE «TEMHON COCTaBIIAIOIIEH» U orpyOiaeHune
KapOuaHOi (asbl.

B uHCTpyKIIMU IO KOHTPOIIIO KauecTBa 00pabOTaHHBIX JieTajei He00X0AUMMO yKa3aTh:

- METO/Ibl KOHTPOJISl KaueCcTBa (CTaHAAPTU30BAHHBIE METO/IbI UM TEXHOJOTUYECKHUE MPOOBI);

- HOPMBI KOHTPOJIS (B IPOLIEHTaX OT MapTUU 0OpabOTaHHBIX JeTaleil MpU CaJOYHOM METOJe
WM TIEPUOJIMYHOCTH 110 BpEMEHH ITPH KOHBEHEpHOM MeTo/1e 00paboTKN);

- MECTO KOHTPOJISI Ha JIeTallu;

- c110co0 NOATOTOBKHU AETaNIN AJIsl OCYLIECTBICHHUS U3MEPEHUI];

- JIOITyCTUMBbIE 3HAUEHUS U3MEPSIEMbIX XapaKTEPUCTHUK.

6. BeiOop u pacueT noTpeOHOCTH OCHOBHOTO, BCIIOMOTaTEJILHOTO
Y JIOTIOJTHUTEIILHOTO 000pYTOBaHHUS
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Bb100p KOHKpPETHOrO THUHa)ka 0O0OpYIOBaHMs OIpPEAEISeTCs €ro BO3MOXKHOCTBIO —Kaue-
CTBEHHOTO BBITIOJHEHHSI OTEpaIiili TEXHOJIOTMYECKOTO Mpoliecca MPH MUHUMATBHON TPYJI0EMKO-
CTU W DOHCPrCTUYCCKHUX 3aTparax, CTCIOCHW MCEXaHWU3AllMM W aBTOMAaTU3allUW IIOTrPYy304YHO-
pasrpy304HbIX U TPAHCIOPTHBIX OMEPAlMii, TOYHOCTH PEryJIUPOBAaHUS TEXHOJIOTMYECKHX Mapa-
MCTPOB, CTCIICHU HAACKHOCTH, a4 TAKIKC THIIOM IMPOMU3BOACTBA.

B MaccoBoM M KpyITHOCEpUIHOM IPOU3BOJCTBE PEHTAOENIbHO MPUMEHSThH arperatHoe 000-
pYZIOBaHUE HEMPEPHIBHOTO AEHCTBUS (HampuMep, IEMEHTALMOHHbIE WM KOHBEHEPHO-3aKaJIOUHbIE
arperatbl). OHO oOnazmaer OOJIBLION MPOU3BOAUTEIBHOCTBIO, BBICOKOM CTENEHbIO MeXaHHU3aluu
n aBTOMaTHu3alluu, CTAOMJILHOCTBIO KavecTBa HpOI/ISBOHI/IMOI\/II NpoaAYKIHMHU W HU3KUMH 3aTpaTaMH
pyuHoro Tpyna. Ho oHO, Kak IpaBUIIO, ABISETCS Y3KOCIEIMATN3UPOBAHHBIM U HEYCTOWYHBO pabo-
TaeT MPU YaCThIX NIEpeHaIaIKax.

B menkocepuitHOM M MITYy4HOM HPOM3BOJCTBE 3aPEKOMEHIOBANIO cedsl cajiouHoe 000pyao0-
BaHUE BBHJly €r0 YHUBEPCAJIbHOCTU U MPOCTOTHI MEpPEeHANaZ0K (HalpuMep, KaMepHble WM MIaXT-
Hble neun). Ho oHo TpeOyer GonblIMX 3aTpaT pydHOTO TPyAd, OOCIYKUBAETCSI MEXaHU3MaMHu 00-
HICIIEXOBOI0 HA3HAUYEHHs M XapaKTepu3yercs MeHee CTaOMJIbHBIM BBITYCKOM KauecTBa oOpada-
ThIBaeMbIX JeTanel. lllupokoe pacrnpocTpaHeHHE B TEPMUUYECKHMX LI€XaX HAILIM COJISIHBIE BAHHBI.
Onmnako yTrim3anus 0TpaOd0TaHHOM COJIH 3arpsI3HAET OKPY>KAIOIIYIO CPEy.

ITpu BbIOOpE 000PYIOBAHUS CAJOUYHOTO TUIIA CIIEAYET YUUTHIBATh (hOpMy M rabapuThl AeTanu
WIM UHCTPYMEHTA, a TakK€ KOHCTPYKIMIO MPUCIIOCOOIEHUS, TO3BOJISIFOIIETO PAllMOHAIBHO pa3Me-
IIaTh JAETalu B paboueM NpOCTPaHCTBE, MPEMATCTBYS NPOrudy aeraneil Majloi )KECTKOCTH, U OJIHO-
BPEMEHHO MPOBOJUTH TEPMOOOPabOTKYy Tpymmbl netaned (cagku). Hampumep, TepmooOpaboTKy
JUIMHHOMEPHBIX JieTajel (BajoB, oceil) 1eiaecoo0pa3Ho MPOBOJUTH B IEYax IIAXTHOIO THUIA, TaK
KaK BEpTUKAJIbHOE MOJOXKEHHUE JeTallell COXpaHsAeTCs MpU OXJIAXJACHUU MX B 3aKaJIOUYHOM cpene,
4TO YJOOHO HPU HCHOJb30BAHUU BHYTPHIIEXOBOT'O IMOJABEMHO-TPAHCIIOPTHOrO MexaHu3Ma. KoH-
KPETHYI0O MapKy HarpeBaTelbHOI0 YCTPONCTBA OINPEAEISAIOT [0 ONTUMAJIbHOMY KOX(P(UIUEHTY
3arpy3ku 000pyI0BaHUSI.

B atom paznene BKP Heo0X01uMo BBIMTOHATE pacdeT HEOOXOAMMOTr0 KOJIMIecTBa 000pya0-
BaHUs AJIs BBITIOJHEHMSI TOJIOBOM MIPOTPaMMBI.

[Tpexne Bcero HEOOXOIMMO OIPENENIUTh KOHKPETHYIO MPOU3BOIAUTEIHHOCTD IEYH, 3HAS
Maccy CaJKu JeTajeil u Bpems ux oopaboTtku o popmysre:

rae G IPOU3BOUTEILHOCTD MeYH, Kr/4ac; TN -Macca cajikw, Kr; T -Bpemsi 00padOTKH, Jac.
3areM clieAyeT ONpPEeIeIUTh JeHCTBUTEIBHBIN TOIOBOM (DOHJ BPEMEHH pabOThl 000pYyI0BaHUs

@ 1 KOTODBIA BCETAa MeHbLIE KanenaapHoro. [Ipy ucmonb30BanMu yHHBEPCAIBLHOIO 000pyI0Ba-

HUA Tepuoandeckoro jaeiicteus @ 1 PACCUUTBIBAIOT 1O (opMyJIe:
@, =(@365—B—1I)-T-u-K, nese — qacos,

rac B n H — KOJIMYECTBO BBIXOJHBIX W MPAa3AHUYIHBIX }IHeﬁ B T10oay, COOTBETCTBEHHO,
T — xomuuecTBo yacoB paGoTe 060PYIOBAHKS B CMEHY;
H — KOJIMYEeCTBO CMEH;

P{p — KO3 PUIMEHT OTEeph BPEMEHH Ha PEMOHT, IIepeHaaKy peXHUMOB 1 Ha pa3orpeB Meyu

(K, =0,90—0,94).

Jlanee He0OXOAMMO YCTaHOBUTH «33J0JDKEHHOCTb» Meud A (mede-yac.), T.e. HeOOXOIMMBIi
doun s¢ddexTuBHOrO BpeMeHH paboThl 000pyAOBaHUS JUIsI 0OpAaOOTKH MPEeTyCMOTPEHHOTO TO/10-
BOM IIpOrpamMMoil KOJIMUYECTBA MPOAYKIIUH
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A=M/G,

rne M — ronosas macca o6paGareiBaeMbIX aertaneii, kr; O — NpOM3BOAMTENBHOCTD MEUH, KI/Jac.
Heo6xomumoe komuuectBo exunut obopynoanus (N) paccunrsiBator o hpopmye:

N=A/®,.

Tak kak TpH pacyeTax 3HAUCHUE N moxer MPEJICTaBIATh CO00i M000e ApoOHOE YUCTO, TO
NEACTBUTENILHOE YUCIIO E€OUHUILL Nﬂ 000pyI0BaHUs TOJYYaIOT OKPYTJICHUEM N 1o 6mmwkaiimero
OOJIBIIETO LEJIOTO YHCIIA.

KosduuuenT ucrnons308anus o6opyioBanus [ HaXoMaT Kak OTHOIIEHHE PacuyeTHOTO KO-
audecTBa 000pYJOBAaHHSA K ICHCTBUTEILHOMY:

K=N/N,.

Kospdumment K orpaxaer s3bdexrrBHOCTD HCIONB30BaHMs 060PYIOBAHIS U JODKCH HAXO-

muthes B mpenenax 0,75 - 0,85, Eciu K BeixomuT 3a ykasanuble mpejiesisl 3Ha4eHHiT, TO HEO6XO-
JTUMO BBIOpATh U3 TOM K€ Cepuu Ieyb (arperaT) MeHbIeH Wi OoJsblel TPOU3BOJUTEIBHOCTH U
BHOBb IPOU3BECTH pacyer.

AHaJIOTUYHO PACCUUTHIBAIOT KOJUYECTBO OOOPYAOBaHUS, UCIOJIb3yEMOr0 Ha OCTAJbHBIX
omnepanusx, HalpuMep, AJs OTIyCKa 3aKaJeHHbIX jAetanieid. ClieyeT y4YUuThIBaTh, YTO MPU HU3KOM
pacueTHOM 3HadeHHH Kod(pdunuenta K nozarpyska o0opymoBaHUS MOXKET MPOU3BOIAUTHCS MpPU
TEPMOOOPAOOTKE IPYTUX JIETATCH.

[ToMHMMO OCHOBHOTO TEPMHUYECKOI0 O0OpYyJA0BaHUS HEOOXOIHMMO TaKKe BHIOPATh JOIMOJIHU-
TEJIBbHOE U BCIIOMOTaTelIbHOE 000pYJ0BaHUE, K KOTOPOMY OTHOCSITCSI MO€UHBIE MAIlIUHbI, IIPOMBIB-
Hble 0aku, mpecca i MPaBKH, TBEPJOMEPHI, MOAbEMHO-TPAHCIOPTHOE obopyaoBanue u Ap. Ero
KOJIMYECTBO PACCUUTHIBAIOT HA OCHOBE TEXHUYECKH 0OOCHOBAHHBIX HOPM BPEMEHH I10 €T0 CPEeIHEH
MIPOU3BOJUTENBHOCTH, KOTOPAast AOJKHA OBITh HE MEHBIIE MPON3BOAUTEIFHOCTH OCHOBHOTO 000-
PYZOBaHMs, U 33JITaHHON rOOBOM MTPOTrpaMMme.

ITo ykazanuto pykoBonutenss BKP HeoOxoaumMo onucarh mpuHIKN pabOThl OAHOW U3 €IMHUIY
obopynoBanus. OnucaHue JOHKHO COMPOBOXKIATHCS CCHUIKAMU HAa COOTBETCTBYIOIIUE YEPTEKU
WM CXEMBbl, NPUBEICHHBIE B MOSICHUTEIBHOMN 3aMUCKe.

Bce texnonornueckoe o00py0BaHUE, UCIOIB3YEMOE TP BHIMIOJHEHUN TEXHOIOTUUECKOTO
nporecca, TOJIKHO OBITh 3aHECEHO B TAONUILy ¢ YKa3aHHEM HauMEHOBAaHUS, MapKH, OCHOBHBIX
TEXHUYECKUX XaPAKTEPUCTUK U KOJIMUECTBA €IUHUII.

4.3.3 TpeOoBanusi K 0)OPMJICHHIO BBINIYCKHOM KBaJIM(PUKAUMOHHOI pado-
ThI

st mpaBunbHOTO O(OpPMIIEHHUS TOSCHUTENBHON 3allMCKU BBITYCKHOW KBaTU(pUKAIMOHHON
paboThl HEOOXOAMMO CTPOTO MPHUICPKUBATHCS CICTYIONINX YKa3aHUH.

1. Tekcr 3anucku. Best mosicauTenbHas 3amucka BKP momxkHa ObITh HamucaHa sICHO, JIOTHYHO,
TpaMOTHO, JJAKOHUYHO U CIIYKHUTb OCHOBHOMY CBOCMY Ha3HAUCHUIO - OBITH UICTOYHUKOM HaquOﬁ n
TEXHUYECKOU I/IH(bOpMaI_[I/II/I JJ11 CIICUAJIMCTOB HE TOJIBKO I[aHHOI\/JI oTpacii 3HaHI/II\/'I, HO U CMECKHBIX
oOJracTen. HGI[OHYCTI/IMI)I TpaMMaTHYCCKUC, CUHTAKCUICCKUC U CTUIIUCTUYCCKHUE U OIHI/I6KI/I B TCK-
cTe 3anmucku. Hanuuue Takux ommOOK JaeT OCHOBAHUE JUIsl HEAOMYCKa PabOoThI K 3allUTe.

Bce daxtryeckne maTtepuainbl, IUTATHl, PUCYHKH, TPaQUKH, TaOIHIBI, 3aMMCTBOBAaHHbBIE U3
JMTEPATyPHBIX HCTOYHUKOB, 00S3aTEILHO COMPOBOXKIAOTCS CChUIKAMH Ha aBTOPOB.
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2. Hymeparnus pa3aenoB u mnojapaszaeios. s ynoOcTBa HanmucaHus, YTEHUSI U pabOTHI C TO-
SCHUTEJIbHOM 3alTUCKON OCHOBHAs 4aCTh TEKCTa JIOJDKHA OBITh pa3JiesieHa Ha pas/ielibl, MOoApa3aesbl
U IYHKTHI. Bece pasnensl, moapasnensl, MyHKTHI U OAIYHKTHI (€CJIM OHU €CTh), HyMEPYIOTCS TOJIBKO
apabckumu 1uppami.

Pa3nensl, moapasaensl U MyHKTHI, €CIM MOCIEAHUE MPEACTABISAIOT CAMOCTOSITENbHBIM HHTE-
pec, JOJKHBI UMETh COZIep KaTeNbHbIE 3aroj0BKH. B 3TOM cityuae oHU 0053aTENIbHO BKIIOYAIOTCS B
coJiep>kaHue otyeTa. Eciy myHKT WM NOJAMYHKT HE KMEET 3arojioBKa, TO €ro HOMEp MpPOCTaBIseTCs
B Hauaje NepBoil CTpoku ab3alia, KOTOPHIM HAYMHAETCS COOTBETCTBYIOLIUM ITyHKT, U B COJEpKAHHE
HE BKJIIOYAETCA.

Ecnu 3anucka comepUT pe3yJbTaThl MCCIENOBAHUM, KOTOpPBIE HEBO3MOKHO WIH
Helleaecoo0pa3sHo OOBEAMHUTh B OAMH pasfel, TO JIOIyCKaeTcs HECKOJIbKO pa3zelioB,
00BEIMHEHHBIX €AMHOM METOJIMKOM MCCIEeOBAHUS WM IUIAHOM HCCIEIyeMbIX OOBEKTOB, WU
€MHCTBOM H3y4aeMbIX MEXaHU3MOB U sIBICHUHN. J[pyrumu ciioBamMu, 3alIMCKa MOKET COCTOSITh U3
HECKOJIBKUX Pa3ZeiioB, B KOTOPHIX OTPAXKEHbI PE3YJIbTaThl U METOAUKHU MCCIIEA0BAHNUS.

3. Tabmumpel. [{udpoBoit maTepuan, MOMENICHHBIM B TOSCHUTECIBHYIO 3aIMCKYy, OOBIYHO
opopmisierca B Buae Tabnun. Mudpopmarus, odpopmiaeHHass B BUAe TaOIUI], AOKHA OTIHYATHCS
KOMITAKTHOCTBIO, & CaMHU TaOJHIIBI - €IMHOOOpa3UeM MOCTPOCHMsI BO BCell 3ammcke. Tabnuia co-
CTOUT U3 CIEAYIOUIUX 3JIEMEHTOB: NOPSAIKOBBIA HOMEP U Ha3BaHUE, CTPOKA C 3aroJIOBKaMu M IMO/I-
3aroJI0BKaMM, OCHOBHAs YacCTh - TOPHU3OHTAJBHBIC CTPOKH M BEpTHKaIbHBIE CTOJOIBI. Ha3Banme
TaOJIUIBI HE TTOTYCPKUBACTCS.

Tabnuiry pa3MeniarT rmocie NepBoro yoMUHAHHS O HEll B TEKCTE TaKUM 00pa3oM, 4ToOkI ee
MOKHO OBLIO UMTaTh Ge3 IMOBOPOTAa MM C MOBOPOTOM TEKCTa MPOTHUB 4yacoBOil crpenku Ha 90°.
Tabmuiyy ¢ OOJIBIIUM KOJMYECTBOM CTPOK JOITYCKAeTCs MEePEHOCUTh Ha JApyroi juct. [Ipu aTom
cTonOupl Tabnmuiel Hymepyrorcs. Ha crienmyromieil crpaHuile moMemniaercs CTpoka ¢ HOMeEpaMu
CTOJIOITOB TAOJIMIIBI, HAJ KOTOPOM crpaBa numryTcs cioBa "[Iponomkenne Tadmuisr 3.2".

Ecau moBTOpstronuiicss B cTpokax TabJUIIBI TEKCT COCTOUT U3 OJHOTO CJIOBA, TO JOIMYCKAETCs
€ro 3aMeHsTh KaBbIUKaMH; €CJIM U3 JBYX U Oonee cioB — cioBamu "To xke". He momyckaercst cra-
BUTh KaBBIYKA BMECTO MOBTOPSIOUIUXCA HHU(p, MAPOK CTallel, MAaTEMATHUYECKUX U XUMHUYECKHX
CHUMBOJIOB.

4. Nnmoctpauu. [Ton wimroctpanmeit nonumaercs 1o0oe rpadguiyeckoe N300paKeHne Win
dororpadus, BKIIOUEHHOE B 3alIUCKY U OpraHMYECKH CBA3aHHOE C TeKCTOM. Bce Buabl WILTIOCTpa-
it (portorpaduu, rpapuKu, YEPTEKH, CXEMBI U T.1.) B TEKCTE U MOJPUCYHOUHBIX MOJAMUCIX UME-
HYIOTCSl pucyHKaMu. HoMmep pricyHka coCTOUT, Kak M HOMep TaOJuIlbl, U3 HOMEpa pasjiena U Mo-
PSAAKOBOrO HOMEpa, Hanpumep, "PucyHnok 2.12" (nBeHaauaTsiii pucyHOK BTOporo paszaeina). CioBo
"PrcyHoK" mUIIeTCs MOHOCTRIO, O€3 COKpAIeHHs 101 ero rpaduIecKuM n300paKEeHUEM.

He cnenyer B G0JbIIMX KOJIMYECTBAX MOMENIATh B 3alUCKy TpaduKH MepBUYHONH MHPOpMa-
LMY, OTPAXKAroIUe Pe3yNbTaThl U3MEPEeHMI. /locTaToOuyHO MOMecTHTh 2 - 3 PUCYHKA C JAHHBIMH
NEepBUYHBIX U3MepeHuil. OcTanpHble TpapUKH TOJKHBI COIEPIKaTh CTAaTUCTUYECKH 00paboTaHHBIE
JTaHHBIE, KOTOPbIE HE MPOCTO 3aMEHSIIOT JECSITKU UCXOIHBIX KPUBBIX, HO U 00JIET4aloT BOCIPHUITHE
CYILIECTBA U3y4aeMOTO SIBIICHHUS.

dotorpaduu MOTyT OBITH BBIITOJHEHBI MPH TOMOIIU CIHEIHATBHBIX TPAPUUECKUX KOMITBIO-
TepHbIx porpamm (Photoshop, AxioVision u ap.). JlomyckaeTcst HCIIOJIb30BaHHE CBETOKOIUI WIIN
kcepokonuid. [Ipy UCMONB30BaHUK MPOTrpaMMHOTo obecrieueHust AXioVision HeoOxoauMo (Horto-
rpaguu CTPYKTYp COIPOBOXKIATh M300pPaKCHUEM IIKAIbl OOBEKT-MUKPOMETPa B MPABOM HIIH Jie-
BOM HWKHEM yTITy (OTO.

5. ®opmysl TPEOYIOT OCOOCHHO MPUCTATBHOTO K ce0¢ BHUMAHHUS, TaK KaK HETOYHOCTh B UX
HAIMCAaHUHM MOXKET MPUBECTH K CEPhE3HBIM OIMMOKaM MpH pacueTax. @opMyIisl ciemyer mucarth J0-
CTaTOYHO KPYITHO, pa300pUMBO, SICHO BBIZEISAS MHICKCHI U MOKa3aTelu crerneHnei. JXKemaTenpHo Hc-
M0JIb30BaTh OYKBEHHBIE 0003HAYEHUS, PEKOMEHJOBAaHHBIC COOTBETCTBYIOIIUMH CTaHIAPTAMHU.
Habop dhopmyn cnenyer aenath B pegakTope Gopmyd.

6. B cnimcok MCMOJIb30BaHHBIX UCTOYHUKOB CJICIYET BKIIFOYATh BCE BHIBI MCIIOJIb30BAHHOMN
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uH(POpPMAIIMH, B TOM YHCIIC MaTeHThI, oT4eThl 0 HUP, u3manHbIe KOHCIIEKTHI JeKIui u aAp. Mcrou-
HUKH HAYyYHO-TEXHUYECKOW JTOKYMEHTAlMU MMOMEUIAIOT B CIUCKE B MOPSJKE MOSBICHUS CCHUIOK B
TekcTe. Ecim 9uciio aBTOPOB B MCTOYHUKE 0OJIee TPEX, TO JIOMYCKAaeTCs yKa3bIBaTh TOIBKO (pamu-
JMHM U UHULIKAJBI TIEPBBIX TPEX U3 HUX B COMPOBOXKACHHUHU ciioBa "u np.". MecTto u3ganus (Topom)
MUIICTCS TTOJTHOCTHIO, 3a HckioueHneM Mockssl (M.), Cankrt — [letepOypra (CIIO.).

bubnuorpaduyeckoe onucanue MoHorpaduii, y4eOHUKOB, CIIPAaBOYHUKOB M T.J. BKIIOYAET
(bamMUIUI0 U WHHALUAIBI aBTOPOB, HAa3BaHWE KHHUTH, MECTO W3JaHHS, M3AATEIbCTBO, TOJA M3AaHUS,
KOJINYECTBO CTPAHUII.

VYKka3aHue CTaThH B NMEPUOJMYCCKOM M3IAHUH JOJDKHO BKIIOYATh (DaAMUIIMIO U WHULIMAIIBI aB-
TOPOB, Ha3BaHHWE CTaTbH, HAMMEHOBAHHUE >KypHana (BO3MOXKHO OOLIEHPUHATOE COKpAIIEHUE), ToJl
W3JIaHUS, TOM, HOMEp, CTPaHUIIbI.

7. B KOHIIe 3aITUCKU BBIHOCSATCS NpUiIokeHuss. OHU BKIIIOYAIOT BCIIOMOTATENIbHbIE W TIEpBUY-
HBIC JIaHHBIC ,IIPUIIATAIOT U HYMEPYIOT MPIJIOKEHHS B MTOPSIKE TOSBICHUS CCHUIOK HA HUX B TEKCTE
3aIUCKU.

4.4 TpeOoBaHMsI K MOPSAAKY BBINOJHEHUS, MOATOTOBKH K 3alIATE W 3aI[H-
ThI BBIMYCKHOW KBAJH(PUKALMOHHON PadoThI

BKP 6akanaBpoB o Hanpasienuto 22.03.01 MaTtepuanoBeicHIE U TEXHOJIOTHH MaTEPHAIIOB
BBITOJIHSIOTCS, TIPEACTABIISIOTCS K 3alIMTE W 3alMINAIOTCA B COOTBETCTBUU C YTBEPKIACHHBIMHU Ka-
beapoit METOIUUECKUMH PEKOMEHAAIMUSIMH IO MOPsAKY BbinoiaHeHust u 3amuThl BKP, paspabo-
TaHHBIMH Ha OCHOBE [ ocynapcTBeHHOro 00pa30BaTeIbHOTO CTaHAapTa 1Mo HanpasieHuro 22.03.01
u CrannapTa cucteMbl MeHekMeHTa kauectBa Tynl'yY «UMroroBas rocyaapcTBeHHasi aTTeCTalUs
BeimyckHuka» CT Tynl'V 8.6-01-2020.

[Iponieaypa npoBenenus 3amut Ha kadpeape MM oTpaboTana MHOTOJIETHEH MPAKTUKOW, YTO
obecrieunBaet 3 PeKTUBHYIO U opranu3oBaHHyto padoty 'OK. 3acemanus ['OK npoBoasites B co-
OTBETCTBUU C 3apaHee COCTaBICHHBIM U yTBEPkKACHHBIM pacrucaHueM. O periameHTe paboThl
I'OK cTyneHTs onoBeniatoTcs 3apaHee.

Tematuka BKP npennaraercs 6o npenomaBatensimMu kadenpsl - pykoBogutensimu BKP, mu6o
3aMHTEPECOBAHHBIMU TIPEANPUITHIMU M OpraHU3alUsIMU, OOCYXKIAeTCsl U YTBEPXKIAETCs Ha 3a-
cenannu kadenpsl 3a 1 rog mo 3ammutel cryaeHTamu BKP. CtyaenTs! nonyuaroT 3aganue Ha BKP ¢
pa3BEepHYTHIM IUIAHOM M OOIIMPHBIM MEPEYHEM JIMTEPATYPHI 110 TEME B Hayaje 7-0ro ceMecTpa u
MPUCTYMAIOT K €r0 BHIIMOJIHEHUIO COTJIACHO pa3pabOoTaHHOMY IpaduKy.

YacTh CTYIEHTOB HAUMHAIOT padoTaTh Mo TeMaTuke cBoer Oymymieit BKP Ha 3-m kypce B pamkax
CTYJICHYECKMX HAYUYHBIX KPYKKOB.

B temaruke npencrasieHHbix K 3amure BKP  HaxomdTt orpaxkeHue Kak TpaguLUMOHHBIE IS

kadeapel, Tak 1 HOBbIE COBPEMEHHBIE HAay4YHBIC HAIIPABJICHUS:
- Ipo0JIeMbI (PU3UIECKOTO METAJUIOBEACHUS, pa3BuBaeMble Ha kadeape ®MM B pamkax rocoro-
KETHBIX HayYHO-UCCIIEAOBATENBCKUX PadOT, IOTOBOPOB, TPAHTOB U MHUIIMATHBHBIX MIPOCKTOB

- HCCJeI0BaHNe CTPYKTYPBI, PU3NIECKUX U MEXaHUYECKUX CBOMCTB METAJJIOB U CILJIABOB,

a TaKKe IEepCIEeKTHUBHbIE HAYYHO-ITPAKTUYECKHE HaIllPABICHUS:
- pa3paboTKa TeXHOJIOTHYECKUX MPOIIECCOB TEPMUUYECKONH 00pabOTKH JeTameii;
- TEXHOJIOTUU U3TOTOBJICHHS U3/I€IMIA U3 TOPOLIKOBBIX MaTEPHUAJIOB .

o pemenuro kadenpsl BKP B 6akanaBpuate, kak npaBuiio, JODKHBI COAEpKaTh pedepaTUBHYIO
YacTh, BHIMOJIHEHHYIO Ha OCHOBE aHaJIM3a Y4eOHOM, MOHOTpadu4ecKoi M MepHOIUIECKOM TUTepaTy-
PBI ¥ HEOOJIBILYI0 OPUTHHAIIBHYIO YacTh, COACPKAIIYIO JIMOO PacyueThl, JIM0OO HKCIIEPUMEHTAIBHBIE pe-
3yJIBTAThI, OTYYEHHBIE CTYJICHTOM; JOIYCKAaIOTCsl pabOTHI TOJIBKO C aHATUTUYECKUM 0030pOM CIICIIH-
aJIbHOM JINTEpaTyphl 110 TEME, a TAK)KE HAIIPaBJICHHBIC HA CO3/IaHUE U paclupeHue (oHxaa yxe cyie-
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CTBYIOIIHX JIAOOPATOPHBIX pabOoT MO AUCIMIUIMHAM y4eOHOTO TUIaHa, Ha MPOBEICHUE MTATEHTHOTO T0-

HCKa.

C menbio 00CYKICHHUSI pe3yJIbTATOB HMCCIEOBAHUH, BRIOOpA HAPABJICHUS MPOBEICHHS JKCIIE-
PUMEHTOB, ITPUBUTHS CTYI€HTAM HABBIKOB ITyOJIMYHBIX BBICTYIIEHUH Ha Kadeape OpraHu30BaHsbl 10-
CTOSIHHO JIEMCTBYIOIINE CEMUHAPBl. BBICTyIIeHNEe HAa CEeMUHApaXx >KeJaTeIbHO COIPOBOXKAATH Yep-
HOBBIMHM (WJIM YK€ FOTOBBIMH) I'paMueCKUMHU MaTepUaiaMu 1 WTIOCTPALUSMHU.

OTnenbHblE  METOAMYECKH CJOXKHBIE U TPYJNOEMKHE HKCIEPUMEHTBI, TpeOyrolue
CHELMATbHOTO JOIMycKa Juid paboThl Ha COOTBETCTBYIOIIMX YCTAaHOBKAX, MOTYT IPOBOAMTHCS
cOTpyaHUKaMu JabopaTopuil kKadenp yHuBepcurera wim opranmzanuii, HUM. B stux cmydasx
CTYZCHT JOJDKEH MPHUCYTCTBOBATh MPHU SKCHEPUMEHTE, XOPOLIO pa3dUpaTbCsi BO BCEX JIETANSAX €ro
IIPOBEJICHUSI.

B Teuenume cpoka BBINOJHEHUS BBIIYCKHOM KBaJIM(UKAMOHHOW pPAaOOTHI  JBaXK/bl
(OpHEHTHPOBOYHO 3a JIBa MECSlla U 3a MECSI] 10 3allUThl) 3aBEAYyIOIIUNA Kadeapoil opraHuzyer
CMOTp BBINOJIHEHUSI BBITYCKHBIX paO0T. XO0J BBIIOJIHEHUS CTYJAEHTaMU BBITYCKHBIX padboT (B %)
cekperaps [ DK oTpakaer Ha creHae Kadeapsl.

[TonHOCTBIO O(QOPMIICHHYIO M BBIYUTAHHYIO BBINYCKHYIO KBaJIM(HUKALMOHHYIO paboTy H
rpaduyeckyo 4acTb CTyJIEHT OOs3aH MpeabsSBUTh PYKOBOAMUTEN0 He mno3aHee 20 qHeil 1o ee
3alUThl. B TeueHune 3Toro cpoka CTyIEHT JOJKEH BHECTH BO3MOXKHBIE HCIIPaBIICHUS B paboTy U ee
rpauyeckyro 4acTb B COOTBETCTBUU C 3aMEUYAHUSIMH PYKOBOJAUTENS, OJYYUTh OT HETO OT3BIB O
cBoelt pabote Haj BKP u gonyck 3aBenyromero kadenpoit ®MM  k 3amure.

PykoBonuTenb mpocMaTpuBaeT MpeACTaBIEHHbIE MaTepUalbl K 3aliuTe (MOsSCHUTENbHAs 3a-
NHCKa, WUTIOCTPALIMOHHBIE U pa3/laTOuHble MaTepUabl) U 1aeT NMCbMEHHBIN OT3bIB O padoTe CTy-
nenrta B nepuoa noarotoBku BKP. IIpyu mosioKuTenbHOM OT3bIBE PYKOBOIUTEND JOIYCKAaeT CTY-
neHTa K 3amure nepen ['OK cBoell moANUCHI0 Ha TUTYJIBHOM JIMCTE MOSCHUTENIBHOMN 3allUCKU U B
3a4E€THON KHMXKKE.

Ecnu pykoBogutens BKP He cunTtaer BO3MOMXKHBIM JIOMYCTUTh CTYJEHTA K 3aIUTE, OH TaKKe
000CHOBBIBAaET CBOE MHEHHUE B OT3bIBE. OCHOBaHUSIMHU AJIsl HE JIOIYCKa PyKOBOJAUTENIEM CTYIEHTa K
3aILUTE SIBIISIFOTCSL:

- HecooTBeTcTBHUE TIpecTaBieHHo BKP BeiianHOMY 3a/1aHM1IO;

- HETIOJIHOTA 3aIMCKH, HU3KOE Ka4eCTBO €€ 0(OPMIICHHS,

- HETPaMOTHOE M3JIOKEHUE MaTepHalia;

- HaM4#e TpyOBIX OMIMOOK B pacyeTax U pa3paboTKe OTIEIBHBIX Pa3/IesioB;

- BBISIBJICHHAs! HECAMOCTOSITEIbHOCTh CTyAeHTa Mpu padote Hag BKP.

[TosicHuTenbHAS 3amMCKa BMECTE C OT3BIBOM PYKOBOJUTENS TIEPEAACTCS CTYJIEHTOM 3aBeIy-

fonieMy kadeapoil 1y momydeHus oT Hero jomycka k 3amure BKP noanuceio Ha TUTYJIBHOM J1H-
cte paboTHI.

Ecnu 3aBeyromuiil Bellmyckaromei kadeapbl He CUNTaeT BO3MOXKHBIM JOIYCTHTh CTY/IE€HTa K
3ammure BKP, Bompoc BeiHOCHTCS Ha Onrpkaiimiee 3acenanue xadenpsl. Ha 3acemanue npuriama-
IOTCSI CTYJIEHT U PyKOBOJUTENb paboThl. Perenne kadenpsl o JOMyCKe HIM HE JOIMYCKe CTYyIEHTa K
3aluTe ABJISETCS OKOHYaTeNnbHbIM. [lo mpockOe cTyZeHTa Konus BBIIUMCKHA U3 MPOTOKOJIA 3aceia-
HUS Kadenpsl BblIaeTCs eMy Ha pyku. /lekaHaT rOTOBUT IpUKa3 00 OTUMCIEHUM CTYJIEHT, KaK He
npeacrasusiero kK ammure BKP.

Crynenr, nonymenHsii k 3amure BKP, npencrasnser cekperapro I'OK (e mo3nHee yem 3a
JIEHb J10 3AIIUTHI) CIIEIYIOIINEe MaTEePHUATIbI:
® TOSCHUTENBFHYIO 3aIKCKY, MOINMCAHHYIO 3aBEAYIONIMM KadeIpoi, NCTIOIHUTENEM -CTyICHTOM,

PYKOBOAMTENIEM PaOOTHI;
® WUIIOCTPAILMOHHBIE (Pa3AaTOuHbIe) MaTEPUAIbl, OJIHCAHHBIE CTYACHTOM U PYKOBOAUTEIIEM;
e 0t13bIB pyKoBogutesst BKP;
e pedepar u snekTponHsIi ¢aitn BKP;
e 0(QOPMIICHHYIO I€KAHATOM 3a4ETHYIO KHUXKKY.
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B I'OK MoryT OBITh MpeACTaBIEHBI U APYyTHE MATEPHAIIBI, OTPAKAIOIINE HAYYHYIO U TPAKTH-
YECKYI0 IIEHHOCTh BBHITIOJTHEHHON paboThl, a TaKkKe XapaKTepHU3ylollue JUYHOCTh CTYACHTA 3a Tie-
puoz o0ydeHus (KOTMU OIyOJIMKOBAHHBIX CTaTEH, PAallMOHAIN3aTOPCKUX MPEII0KECHAN Ha TIPAKTH-
K€, aBTOPCKUX CBHUJIETENbCTB WJIM MMATEHTOB, HAIPaIHbIX JHCTOB, BBITUCKH U3 MPUKA30B O Harpax-
JI€HUH, NPEMHUPOBAHUM WIM OOBSBICHUHM OJIarolapHOCTH PEKTOpa; MPUOOpBI, MaKEThbl, MOJEINH,
nporpammsl uis O9BM u 1.1.).

CTy,Z[eHTLI, HC IIPpCACTAaBUBIINC BKP B YCTaHOBJICHHBIC CPOKH, K 3alIUTC HE AOIIYCKAIOTCA U
MMPEACTABIAKOTCA K OTYHUCIICHULO.

CTyIeHTBI, IOJHOCTHIO BBITOJHUBIINE YUEOHBIN IUIAH TEOPETHUECKOro 0Oy4EHUs], YCIEUIHO
IIpoLIeIIINE IPOrpaMMy IIPAKTUKU U npeacTaBuBiiye B 'OK K ycTaHOBIEHHOMY CPOKY JOIyIIEH-
Hble K 3amure Marepuansl BKP, 3amuniaror BeimycKkHbIe KBaIM(UKAMOHHbIE padOThl HA 3acena-
HUSX TOCYAAPCTBEHHON 3K3aMEHALIMOHHON KOMUCCHH.

Cpoxku 3amutel BKP pernamenTupyorcs npuka3oM pekropa yHuBepcuteTa. I'paduk 3amur
pabor cexperapp I'DK BbIBemmMBaeT Ha JOCKe 00bsABIEHUN Kadeapbl 3a Mecsl 0 Hayajga paboThl
roCyJIJapCTBEHHOM aTTECTallMOHHOW KOMHCCHUH.

[Tepen Havamom 3anuThl cekperapb nHGopmupyetr 'K o BBIONTHEHHH BCEX YCIOBUH, M03-
BOJISIFOLLMX MPUCTYIIUTh CTyACHTY K 3amute BKP .

[TyGnmuHas 3anuTa COCTOUT U3 IokKIana ctyaenrta (12-15 mun.) mo reme BKP, compoBoxka-
eTCsl WUTIOCTPATUBHBIMU MaTepuaiaMu, BoripocaMu wieHoB 'K u oTBeTamu cTyneHTa Ha 9TH BO-
npocel. [Ipencenarens ['OK, 3aBenyromuii kadenpoit 006eceunBarOT IEIOBYI0 U CIIOKOMHYIO 00-
CTaHOBKY Ha 3amurax BKP.

Hanee I'DK mepexomutr k obcyxaeHuto nonoxenHoit BKP. Umensr komuccum 3amaror
BOMPOCHI JOKJIATYNKY, HA KOTOPBIE OH JIOJDKEH JAaTh KPaTKHE U rPaMOTHBIE OTBETHI. [locne oTBeTOB
Ha Bompochl cekpetaph [DK 3aunThiBaeT cnpaBky 00 yCHEBAa€MOCTH CTYJIEHTa 3a TMEpPHOJ
o0y4eHHUs, OT3bIB pyKoBOAUTENs paboThl. CTYyACHTY TMPEAOCTaBISIETCS NPaBO OTBETUTh Ha
BO3MOJKHBIE 3aMEUaHUsl PYKOBOIUTEIIS.

Jlyumne BKP pexomMeH1y0TCSl Ha €KeroJHbI KOHKYPC JyUIIMX Hay4YHbIX paOOT CTYJEHTOB.
B Tex ciyuwasx, Koraa CTyAEHT MpHU BHIIOJHEHUH BBITYCKHON paOOTHI MOKa3ajl UCKIIOYUTENbHbIE
CHOCOOHOCTH, IMOJYyYMJI 3HAYUTEIbHbIE HayuHble pe3yibTaThl, I DK MoXkeT aaTh pekoMeHIaIuio
CTYJIEHTY Ui IOCTYIUICHUS B MarucTpaTypy.

IIpu BBINTOJIHEHUH YCIIOBUSl BbIayd AMILIOMOB C OTJIMYMEM BblTycKHUKaM Tynl'VY sk3a-
MEHAIMOHHAsl KOMHCCHS IPUHUMAET pEIIeHNEe O BblJaue CTYJIEHTY IUIUIOMA C OTiaudueM. Juriom
C OTJIMYMEM BBIIA€TCS BBIITYCKHUKY:

- UMEIoUIeMy M3 OOILEro KOJWYeCcTBa OLIEHOK pe3yJbTaTOB CIadM KypPCOBBIX 3K3aMEHOB,
3aBEpILAOIINX HW3YUYEeHHE TUCLUUIUIMH Y4eOHOIO IJIaHa (MTOTOBBIX 3K3aMEHOB), 3aIUT KYpPCOBBIX
paboT, IPOXOXKACHUS MPAKTUK U APYTUX UCIBITAHUHN TEKyIlIel aTTeCTallMi, BHOCUMBIX B MPUIIOXKeE-
HUE K JUIJIOMY, HE MeHee 75 % OlLeHOK "0oTInYHO", a OCTaNIbHbIE OLIEHKH "XOopoIiIo";

- IpOUIEe/IIIEMY aTTeCTAllMOHHbIE WCIBITAHUS, BXOJASIINE B UTOTOBYIO T'OCYAapCTBEHHYIO
aTTecTaluo ( 3alMTa BBITYCKHONW KBaTHU(PHUKAIIMOHHON paboThI) C OLEHKON "OTINYHO".

[Tepecnava KypcoOBBIX DK3aMEHOB, PaOOT U MPOEKTOB C IIEJIbIO MOBHIIICHUS OIIEHOK (HE OoJee
JIBYX) M MOJIyYEHUs IUILJIOMA C OTIMYHMEM pa3peliaeTcsi IpopeKTopoM (TI0 MpeICTaBICHUIO BHIITYC-
Karomiei kadenpsl u ekaHaTa) OAMH pa3 Ha MOCIEIHEM TOy 00yUeHHS.

[Ipu mosiy4eHUM CTYJIEHTOM OIIEHKHU «HEYAOBIIETBOPUTEIBHO» KOIHUS COOTBETCTBYIOIIETO
MIPOTOKOJIa PENICHUsI KOMUCCHH TIPEACTABIISIETCS B JICKAHAT JJIA MTOATOTOBKU MpHKas3a 00 OTYuCIIe-
HUU CTYJICHTA, & OPUTHHAT — B OTAENI KaJpOB YHUBEPCHUTETA IS MPUOOMICHUS K JIMYHOMY eIy
CTYJIEHTA.

IToBTopHas 3amura BKP Bo3mokHa npu BoccTaHoBiIeHUH cTyieHTa B Tynl'V, Ho He paHee
3-X MecCSIIeB M HE MO3Ke S5-TH JIET TOCIIe TPOXOXKASHUS TIEPBUYHON 3anuThl. [lo pemenuro kaden-
pBI TeMa pabOTHI MOXKET OBITH COXpPAHEHA WJIM 3aMEHEHA Ha HOBYIO.
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Anennsinus ctyaeHTa no onenke 3amuTbhl BKP 'K Bo3MokHa TOJIBKO 1O BOIIPOCaM IMpo-
LHEeQypbl IPOBEICHUSI TOCYJAAPCTBEHHOW aTTEeCTAlMU. 3asiBIICHUE MOJACTCS CTYJEHTOM B TEUECHHE
OJIHOTO JTHS TTOCJIe OOBSIBICHUS PE3YyJbTATOB 3AIUT U PACCMATPHUBACTCS PEKTOPOM (TIPOPEKTOPOM
no yueOHou pabote). [lpu yaoBIeTBOpEHUU aNMeNsUU CTYACHTY Ha3HAYaeTCsl MOBTOPHOE UCIIBI-
TaHUE, HE TIO3JHEE ABYX JHEH MOCIe MPUHATHUS PEIICHHS 00 yIOBICTBOPCHUH AMEIISIIIIH.

B cnyuae HesBku Ha 3amuty BKP 1o yBakuTeabHBIM MpUYMHAM JEKAHATOM MPEIOCTABIIS-
€TCsl OTCPOYKa MPOBEACHHUS UTOTOBOM TOCYAapCTBEHHOW aTTECTalld, HO HE MO3JHEE 4-X MECSIEeB
MIOCJIE NIOAAYU 3asBJIECHUS CTYICHTOM.

Bpydenue mumiaomMoB 00 OKOHYAaHWUW YHHMBEPCHTETA MPOBOJUTCS IMOCIE W3IaHHS COOTBET-
CTBYIOIIETO MPHKa3a 3aBeAYIOMUM Kadeapoii Ha 3aceJaHiH, KOTOPOE MPOXOJIUT B TOPKECTBEHHON
o0cTaHOBKE.

4.5 TlopsaA0K U KPUTEPUH OLEHKH Pe3yJIbTAaTOB 3allUThI BHIYCKHOU KBAa-
JUPUKANMOHHOM PadOTHI M YPOBHSI C()OPMHUPOBAHHOCTH KOMIIETEHUIUI 00y4a-
0LLEerocs

Kpurtepun ouenku pesyinbratoB 3amuThbl BKP u ypoBHs cpopmupoBanHOCTH KOMITe-
TeHUMd 00yUYaromerocst

YpoBennb
No Koapl c (l)([)) MHDO Hauuciasiemoe
- IToka3aTenn |oleHMBaEMBIX Kpurtepun onennBanus PMHP KOJIMY€ECTBO
n/n . BAHHOCTH
KOMIIEeTeHIH i . 0as10B
KOMIIE€TEH It
BKP He HOCHT caMOCTOSATENLHOTO HUCCIie- N
Henocrarouynslii 0
JIOBAaTENBCKOTO XapakTepa
BKP HOCHT camocTOSATENBHBIN HCCIIEI0Ba- .
1 Tun BKP VK-1-YK-11 . e TToporoBbiit 1
TEIBCKUN XapaKTep
BKP HOCHT panoHann3aTopckuii, u3oope- .
TP p ’ P [ToBbIIEHHBIH 2
TaTEIbCKUN XapaKkTep
1IeJTb U 3a1a49u C(HOPMYIHMPOBAHBI HEKOP-
PEKTHO WA HE COOTBETCTBYIOT TEME HC- HenocraTounslii 1
CJIeIOBAHUS
1ICJIb U 3aa4i YE€TKO U IIPaBUJIBHO CPOP-
Ilens v 3agaum P bop .
2 BKP OIIK-1-OITK-8|Myn1poBaHbl, HO HE B TOJHOM 00bEMeE CO- IToporossrit 2
OTBETCTBYIOT TEME MCCIICTOBAHMUS
IIEJTb U 3aJ1a4H Y€TKO M PaBUIIBHO chop-
MYJIUPOBAHBI, COOTBETCTBYIOT TeMe ucciie- | [OBBIIICHHBIN 3
JIOBaHUS
€3yJIbTaThl UCCIICAOBAHNS HE UMCIOT N
PE3YIIbTE A Henocrarounslii 0
HAYYHOH HOBU3HBI
ITOJTyYSHBI HOBBIC, HO HEJJOCTATOYHO TTO/I-
TBEPIKJACHHBIC TaHHBIC WK CHOPMYTHPO- .
Hayunast HoBu3Ha P A (bopmyup IToporosslit 2
3 BKP TIK-1-ITK-5 |BaHBI HOBBIE, HO HEAOCTATOYHO YETKO
000CHOBaHHBIC TIOJIOKESHUS
MTOJTy4YeHBI HOBBIC TaHHBIE HITH chopMyITH-
pOBaHbBI U JI0Ka3aHbl HOBBIE YeTKO 000CHO- | [ToBBIIEHHBIH 3
BAHHBIC ITOJIOKCHUS
BKP He umeet npaktudeckoro 3HadeHus  |HemgocraTounsid 1
npakTudeckas 3HaunMocth BKP Br3bIBaeT .
ITpakTugeckas IToporossrit 4
4 ITK-6-TTK-10 |comHeHus
3HaunMocTh BKP
BKP npencraBiseT nHTEpEC U UMEET MpakK- .
[ToBbImIeHHBIIH 5
TUYECKOE 3HAYCHHE
VK-1-YK- |BKP He umeet teopernyeckoro 3HaueHus |Hemocrarounsrit 0
Teoperuueckas
5 11,0IIK-1- |reopernueckas 3HaunmMocTh BKP BrI3bIBacT N
3Haunmoctb BKP [Toporosbrii 2
OIIK-8 COMHEHHUS
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Yposenb
N Koapl c q)(l: MHDO Hauncasiemoe
- Ilokasarenn |oLeHHMBaeMbIX Kpurepnu onenuBanus pMup KOJIM4€eCTBO
n/n N BAHHOCTH
KOMIIeTeHI U N 0aJi10B
KOMIIeTeHIn i
BKP npencrapnser uHTepeC U UIMEET Teo- o
pea P [oBbIIIeHHBIN 3
pETHYECKOE 3HAUCHHE
0030p mepenycad u3 KICTOYHUKOB Oe3 ca- .
HenocraTounslii 1
MOCTOSITETIPHOTO aHANN3a JIUTEPATy Pl
OIIK-1-OIIK- (mpoBeneH THIaTeIbHbIN aHATU3 IUTepaTy- o
00630p muTepary- p paty IToporossrit 2
6 8, YK-1-YK- |pn
pel o Teme BKP
11 IIpoBeIeHO 0000IIeHNE 1 aHAITU3 JIUTEpa-
TYPHBIX JIaHHBIX, BBIIIOJTHEHO CPaBHEHHE [ToBbIIIEHHBIH 3
UX C COOCTBEHHBIMHU PE3yJIbTaTaMH
coJiep)KaHue HE COOTBETCTBYET CHOPMYIIH- .
Alepiar yeT chopwy Henocrarounsrii 0
POBAaHHOM TeMe, IIeH U 3a/1adaM
CooTtBeTcTBHE
OIIK-1-OIIK- |comepxaHue HE BO BCEM COOTBETCTBYET o
7 | TeMBI U conepxKa- . Ioporossrit 2
st BKP 8, I[IK1-I1K-10 |chopMymupoBaHHOM TeMe, ST U 3a1a4aM
coJiep)kaHue TOYHO COOTBETCTBYET cop- .
Aep N yer cop [NoBrITIeHHBIN 3
MYJHMPOBaHHOH TeMe, IIeTH U 3a7a4am
BBIOOp METOMK HEKOPPEKTEH Henocrarounsrit 1
BBIOpaHBI U3BECTHBIC YHUBEPCAIBHBIE Me- o
Meroauka uccie- Tox If . y p Ioporossiit 2
8 | moBanus, ucrons- | ITK-1-TTIK-5
BEIOpAHEI 1Ie1eco00pa3Hble METOTUKH,
3yemas B BKP .
KpOMe TOT0, pa3paboTaHbl COOCTBEHHBIE [ToBrIIeHHBIN 3
METOJMKH UCCIEN0BaHUN
B BKP He ucnonbp30BaHbl yKa3aHHbIE TEX-
Hcnonp3oBanue HOJIOTUU 00paboTKH pe3yIbTaToB Hccneno- | HegocraTounsrit 0
KOMIIBIOTEPHBIX U BAaHUH
WHBIX TEXHOJIOTUI B BKP ncmnonb30BaHbl ykazaHHbIE TEXHOJIO-
9 | nmnsobpaborkn | IIK-5-TTK-10 |rum 0OpaboTKH pe3ynbTaToB HCCIIEI0Ba- IToporossrit 4
pe3yIbTaToB UC- HU, HO B HEJIOCTATOYHOM 00beMe
CJICZIOBaHUi B B BKP mipoko ncrnosib30BaHbl ykazaHHbIE
BKP TEXHOJIOTUH 00pabOTKH Pe3yIbTaTOB HC- IoBblIeHHBII 5
CIe0BaHUI
00bEM aHATM3UPYEMOT0 MaTepHaa He3Ha-
YUTENBHBIA U HE MTO3BONISET caenath 10-  |HemocraTounsrit 1
CTOBEpPHBIX BHIBOJIOB
O6bem aHanm3u- VK-1-VK-11 00BEM aHAIM3UPYEMOT0 MaTepHaia He-
10 |pyemoro mMaTepua- | OOTIBIIION, HO TIO3BOIIAET CHIENATh TOCTO- IToporossrit 5
OIIK-1-OIIK-8
na BKP BEPHBIE BHIBOJIBI
00pII0N 00bEM aHATH3HPYEMOTO MaTepH-
aja, Mo3BOJISIFOLIUHN cAenaTh 10cToBepHble | [lOBBIIIEHHBIHM 7
BBIBO/IbI
OCHOBHBIC PE3YJIbTAThl U BBIBOJAbI HCUCT-
KHe€, Pa3MBbIThIE, HE COOTBETCTBYIOT I10- HenocraTounslit 1
CTaBJICHHBIM 3aJja4aM WJIM HEIOCTOBEPHBI
OCHOBHBIE PE3YJIbTaThl U BHIBOJBI COOTBET-
OcroBHbIC pe- CTBYIOT 3aJlayaM, HO UX JOCTOBEPHOCTh IToporosbiit 2
11 | 3yaerarel u BeBO- | [1K-1-TTK-10 Y ’ p p
BBI3BIBACT HEKOTOPBIC COMHEHUSI
el B BKP
BBIBO/IBI YETKO CHOPMYITHPOBAHBI, IOCTO-
BEPHBI, ONIMPAIOTCSI Ha MOJTyYEHHBIE pe- .
PHEL p Y P [ToBbilIEHHBIIH 3
3yJIBTAaThl © COOTBETCTBYIOT ITOCTaBJICHHBIM
3aadam
BKP =e oTBewaeT TpeOOBaHUAM, IPEIBSB- o
Henocrarouynslii 0
nsieMbIM K odopmirenuio BKP
Kasectso odbopm BKP BbInOsIHEHA aKKypaTHO U OTBEYAET
12 P VYK-1-YK-11 |0onbmuHCTBY TpeOOBaHUMA, TIPEABBIsIC- IToporossrit 7
nenust BKP
MbIx K BKP
BKP otBeuaer BceM TpeGOBaHUAM, IIPEAb- .
p - 1P [ToBbIIEHHBIH 10
sieisieMbIM K BKP
SI3BIK, CTHIIB U BKP comepxut rpaMmaTiudecKue, CeMaH- o
13 ’ OIIK-1-OIIK-8 Aep p ’ HenocraTounsiii 0

OIINOKH U3JI0KeE-

THYECKUE U CTUIMCTHUYCCKUEC OIIHOKHU
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n/n

IToxa3zaTenn

Koapl
OIIEHNBAaeMbIX
KOMIIeTeHI M i

Kpurepnu onenuBanus

Yposens
copmupo-
BAHHOCTH
KOMIIeTeHIU

Hauncasiemoe
KOJIH4Y€CTBO
0aJI71I0B

uus BKP

BKP nHamucana Hay4HBIM CTHJIEM, COOTBET-
CTBYET HOPMAaM PYCCKOI'O s13bIKa, HO CO-
JIEP’KUT HE3HAYUTEIIbHOE KOJIMYECTBO
omr0OK yKa3aHHbIX BBIIIE THUIIOB

[Toporossrit

BKP nanucana Hay4HBIM CTHJIEM, COOTBET-
CTBYET HOPMaM PYCCKOTO s3bIKa, HE CO-
JICPKHUT ONTHOOK YKa3aHHBIX BHIIIE TUIIOB

IToBBIIIEHHBII

14

Crmcok nuTepary-
pet BKP

OIIK-3-OIIK-
5,IIK-1-T1K-10

HEAOCTATOYHO OTpaKacT I/IH(I)OpMaL[I/IIO 10
TEME UCCIICAOBAHNA, HE COACPIKUT pa60T
BCAYHIUX YUCHBIX

Henocratounsrit

B IOCTAaTOYHOI CTEIEHH OTpaxxaeT HHPOp-
MalHIo 10 TeMe UCCIIEA0BaHUs, HO HE CO-
JEPXKHUT B TOCTATOYHOM KOJIMIECTBE aKTy-
AIBHBIX paboT

IIoporosslit

oTpakaeT HH(GOPMALIHIO 110 TeMe, COIep-
KHUT pabOThI BEIYIINX YUSHBIX, a TAKXKE B
JOCTaTOYHOM KOJIMYECTBE aKTyalIbHbIC
paboThI

IToBBIIIEHHBIN

15

WnnroctpaTBHLII
marepuan BKP

OIIK-1-OTIK-
3, [TK-1-TTK-
10

WITIOCTpaTHBHBIN MaTepuan B BKP npen-
CTaBJIEH B HEJIOCTATOUHOM 00beMe

HenocTtaTounsrit

BKP xopomio winocTpupoBaHa, IpeacTaB-
JIEHBI PUCYHKH, Tpauku, CXeMBbI, aHa-
IpaMMBI U T.IL.

IToporosbiit

BKP xopolio nitocTpupoBasa, coaep-
JKaTCs OPUTHHAIBHBIC aBTOPCKUAE PUCYHKH,
rpadMKH, CXeMBbI, IHAarpaMMBbl | T.II.

IToBBIIEHHBII

16

Copepxanue 110-
KJ1aJa Ha 3alIHuTe
BKP

MK-1-TTK-10

JIOKJIaJl HEJIOTUYEH, HEMPAaBUIBHO CTPYKTY-
pupoBaH, He oTpaxkaeT cytu BKP

HenocraTo4uHprit

Joknan orpaxaer cytb BKP, Ho umeer no-
TPEIIHOCTHU B CTPYKTYpE

IToporosslit

JIOKJIaJ] YeTKO CTPYKTYPHPOBAH, JIOTHYEH,
MIOJIHOCTBIO oTpakaeT cyTh BKP

IToBBIICHHBII

17

KauecTtBo gokimaga
Ha 3amure BKP

YK-1-YK-11

peub C6I/IB‘II/IB3, HC OTUYCTJIMBA, JOKJIAJUYNK
HC CChLIACTCA Ha Cﬂaﬁ)lbl MMpe3CHTAlU, HE
YKJIAABIBACTCA B JUMUT BPEMCHU

HenocraTounsrit

pedb OTYETINBAA, JIUMHUT BPEMEHHU COOJIIO-
JIeH, TOKJIaJYUK CChIJIaeTCs Ha ClIaiiIbl
MIpe3eHTallH, HO HEJOCTATOYHO KOMMEH-
TUPYET UX

[Toporossrit

JOKIaJ] U37105K€H OTYETIINBO, TOKIATINK
XOPOLIIO YBA3BIBAET TEKCT JOKIAIA CO
ciaiiilaMy TIpe3eHTalnuy, akTHBHO KOMMEH-
THUPYET UX

IToBBIIICHHBII

10

18

KauecTtBo npesen-
TaIUH K JOKJIAay
Ha 3amuTte BKP

OIIK-1-OTIK-
5, TIK-5-TTK-7

COJIICPXKUT HE Bce 00s3aTEIFHBIC KOMITO-
HEHTHI, MHOTO JIAITHETO TEKCTa, CONCPIKUT
OospIre TabJIHIIbI, WIDTIOCTPATHBHEIA Ma-
TepUall HeAOCTATOUCH

HenocraTounsrit

COJICPKUT BCe 00sI3aTeTIbHBIE KOMIOHECHTEI,
HO €CTh OTAEJIbHBIE HEJOCTATKH — TEKCT
MIJIOXO0 YUTAETCS, ILTIOCTPATUBHBIN MaTe-
puan 6e3 3aroJIOBKOB WM MOJIUCEN TaH-
HBIX U T.J.

[Toporossrit

MIPE3EHTAIUs] COOTBETCTBYET JOKIAAY U B
JIOCTATOYHOM 00BEME OTPAKACT OCHOBHBIE
nonoxxennss BKP

IToBbIILIEHHBIN

19

OTBeTHI Ha BOMPO-
CBI Ha 3alluTe
BKP

YK-1-YK-11,
[K-1-TIK-10

HC J1aHbl OTBCTHI HA OOJILIIMHCTBO BOIIpO-
COB

HenocraTounsrit

JJaHbl OTBCTHI HA OOJILIIMHCTBO BOIIPOCOB

IToporosblit
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YpoBenn
N Koapl c q)(l: MHDO Hauncasiemoe
- IlokasaTenn |oumeHHMBaeMbIX Kpurepnu onenuBanus pMup KOJIM4€eCTBO
n/n N BAHHOCTH
KOMIIEeTeH UM i . 0anjioB
KOMIIEeTeH UM i
AHbI HCUCPIIBIBAKOIIINEC OTBETHI HA BCC BO- o
A P t [loBrbIIIEHHBIH 10
TIPOCHI
OTBETHI HETOJIHBIE, HCTOYHbIC HenocTtaTounsrit 0
KaquTBO OTBETOB OTBCTHI ITOJIHBIC C HCKOTOPBIMU HETOYHO:!
20 | naBompocer Ha | I1K-1-IT1K-10 p IToporoBsrii 2
CTsIMHU
3amure BKP —
OTBETHI MOJIHBIE, TOYHBIE IloBbITIEHHBIN 10
MakcuMaJbHO BO3MOKHOE KOJTHYECTBO 0aJJ10B 100

[Tokazatenu NeNe 1 — 15 u COOTBETCTBYIOIINE KOMIIETEHIIUU OIEHUBAIOTCS, B TOM YHCJIE, Ha
OCHOBE 0T3bIBOB pykoBoauresns BKP.

IHIkaJjibl oeHOK pe3yabTaToB 3aMThl BKP

CucremMa oneHUBaHUSA OneHku
CrobaniapHast CHCTEMAa OILCHUBAHUS 0-39 40 - 60 61 -80 81-100
Heynosner- | Yposner-
BOPHUTEJIBHO | BOPUTEIILHO

AKaneMqucxaﬂ CUCTEMA OLICHUBAHUA XOpOH_IO OtinuyHO

4.6 ®OH/ OLIEHOYHBIX CPEACTB (OLEHOYHbIE MATEPUAJIbI) JIS NPOBEACHUS
NpoueaypPbl 3AIUTHI BHIMYCKHOH KBAJIN(PUKANNOHHON padoThl

KonTtpoJibHble Bonmpocsl Ajs oleHKUH chopmupoBaHHocTH KommnereHnnu YK-1 (kxon
unaukaropa YK- 1.1)

1. Kak nu3mensiercss MOIyJib yIPYTOCTH CIIJIaBa C TETEPOTeHHOM CTPYKTYpOH, eciii BTopas (dasza
UMeeT MOYJb 00Jiee HU3KHIA, Y4eM OCHOBA.

2. Kakas cymecTByeT KOppemsius MEK/y XapaKTepUCTUIECKON TEMIIEPATypPOil U MOyJIEM YIIPY-
roctu Metamia?

3. Kakue 13 MatepuasioB: 4YucThle MeTasubl (1) WK crjiaBel ¢ HEOTPAHUYEHHON PACTBOPUMOCTHIO
KOMITOHEHTOB (2) OyAyT MMeTh HauMEHbIlIee 3HAUCHHE TEMIIEPATypPHOro KO PHUIIMEHTA IINEKTPO-
CONPOTHUBIICHHUS?

4. Kakumu ucrounukamu Bl nonb3oBanuck npu noaroroske BKP?

5. o xakuM KputepusMm Brl ocymiecTBisiin 0TO60p nuTepaTypsl npu noaroroske BKP?

KonTtpoJibHble Bonmpocsl Ajs oleHKUH chopmupoBaHHocTH KommnereHnnu YK-1 (kxon
unaukaropa YK-1.2)

1. Kak knaccudunmpyeTcs IieHKa Ha MeTajuiax , eclid oHa umeeT ToamuHy 800 anrctpem?

2. Korga Mbl TOBOpPUM O MHUTTUHTOBOM KOPPO3UHU, YTO MBI MOAPA3yMEBAEM MECTO , IJI€ 3Ta KOPPo-
3Ms1 POXOJUT WX BUJ KOPPO3UOHHBIX pa3pylIeHN?
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3. Kak BimsieT NOBBINIEHHE TOPUCTOCTH MOKPHITHIH HA KOPPO3UOHHYIO CTOUKOCTbD MPH MOBBIIICH-
HBIX TeMIiepatypax?

4. Kakue HenocTaTku Bel BBISIBUIIM B MOAX0/aX JAPYTUX aBTOPOB K MpoOsIeMe, paccMaTpuUBaeMoi B
Bameit BKP?

5. Kakue METO/Ibl MOKCKA UCXOAHBIX JJAHHBIX MCIIOJIb30BaIMCh BaMu B X0/i€ BBINOJIHECHUS BKP?

KonTpoabHble Bonpochl LIS OLeHKH cpopmupoBaHHocTH kommereHuun YK-1 (kog
unankaropa YK-1.3)

1. Bausier v BeMYHMHA 3€pHA U TeTEPOTreHHOCTh CIUIABOB HA KOPPO3UOHHYIO CTOMKOCTH U €CJIH BIIUSCT
TO Kak?

2.YcnoBUs pOCTa MOPHUCTOM U CIJIOLIHON 3aIIUTHON TUICHKU

3. Uro npeacTaBisiioT co00i KaTOJHBIE CTUMYJISITOPBI AIEKTPOXUMHUYECKON KOppo3uu?

4. Ucnionb3oBanu i Bel mpoekTHBIN M0aX0/1 pu BeinoaHeHnn BKP?

5. Kakue kpurepun or60pa nHGOpMaLKU HCTIONIb30BaINCH Bamu B xoze BbinonHenus: BKP?

KonTpoJsibHbIe BONpoCchl A OLeHKH chopMHupoBaHHOCTH KomnereHunu YK-2 (kxon
nuaukaropa YK-2.1)

1. Haiitn Benmmuuny mudpoBoro curnana Ha Beixoae ALIIL, ans 3 mraroB kBaHTOBaHUS, €CIIH ITapa-
MmeTp u3mensiercs ot 1 1o 10 ¢ Tounoctsro 0,001

2. KakoB cmbici kputepueB Opyma, Ditnepa?

3. Hucno [Ipanaris, ero Gu3NYeCKHii CMBICII.

4, Kakue pecypchl HEOOXOMMBI JUTsl TOCTHXKEHUs TTocTaBiaeHHoM B Bameit BKP mienun?

5. C kakuMu orpaHu4YeHUSAMHU Bl cTONKHYIMCH 1TpHU BhinogHeHnn BKP?

KonTposabHble BONPOCHI sl OlleHKH chopMupoBaHHocTH KommnerTeHunu YK-2 (kox
unankaropa YK- 2.2)

1. Kakue aBa moaxoza k uyueHuto nporeccoB nuddysun Bam nzBectHo1? OxapakTepusynTe Kax-
IBIA U3 HUX.

2. 3akoH Puka, pU3MUECKUl CMBICT U Pa3MEPHOCTb KOAPPUIIMEHTA MOJIEKYJIIPHOH Tuddy3un.
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3. Termmootnaya, ypaBHeHue Teruiootaaun Hetorona-Puxmana, Gu3nyeckuii CMBICIT U pa3MEPHOCTh
Kod(duUIIMeHTa TeII00TAaYH.

4. Kax BwI onpesensny onTUMalIbHbIE BApUAHTHI PEIICHUH ISl JOCTHKEHUS 11€TTH, TOCTABICHHOM
B Bameit BKP?

5. Kakumu metonukamu Bl mons3oBasiich npu pazpadbotke menu u 3aaad BKP?

KonTpoJsibHbBIe BONPOCHI A1 OLEHKH CHOpPpMHPOBAHHOCTH KommnereHnuun YK-2 (kxon
unankaropa YK- 2.3)

1. 3axon Ilnanka. 3axoH Buna.
2. 3axoH Credana-bonbimMana.

3. PaguaronHbie XapakKTepUCTHKH Tell. YeM XapakTepHu3yroTcs aOCOIIOTHO YepHOE, Oeioe U Mmpo-
3payHoe Tena?

4. C moMomIpl0 KakuX IMOKa3aTellell OIeHMBAeTCS dKOHOMHUYEcKas 3(PGEKTUBHOCTh PE3yJIbTaTOB,
MOJIyYEHHBIX B X0/1¢ BhITtotHeHUs Bameir BKP?

5. Kak onenmBaercs s3xoHoMH4eCcKast 3(HEKTUBHOCTh PE3yJIbTATOB, MOJTYUYEHHBIX B XOJI€ BBIIOTHE-
aus Bamieit BKP?

KoHTpoJsbHbIEe BONPOCHI 11 OleHKH copmupoBaHHocTH koMmereHnun YK-3 (kox
unaukaTopa YK- 3.1)

1. Kak 3ayiatotcs rpaHUYHbIE YCIOBHS IEPBOTO pojia’?

2. Kak 3a/1a10Tcs rpaHUYHBIE YCIIOBUSI BTOPOTO pojia’?
3. Uro siBiIsIeTCSI OCHOBHOM MEpOI COBOKYITHOCTH CBEJICHUH B 0a3ax qaHHBIX? Ha kakue kaTeropuu
oHa nenutcs? Jlaiite XapaKTepUCTUKY JENIEHUS] BCEX COCTaBHBIX YaCTEH TaHHOW COBOKYITHOCTH

4. Kakue CTpaTeruu U CTWIM COLMAIBLHOTO B3aUMOJCHCTBUSI OBLIM HCIIOJIB30BaHbI Bamu B xoje
BeinosiHenus BKP?

5. Bo3nukaina nu y Bac B xone BeimoHeHuss BKP He00X01MMOCTh B BBITTOJTHEHUH JTHICPCKON POJIH
B Kakoi-1mm0o rpynne? Kakue cTuiv JuaepcTBa WK HaBBIKK Jinaepa Bol npu 3ToM rcnonas3oBaiu?

KonTposabHble BONpPOCHI sl OlleHKH copMupoBaHHocTH KommneTeHunu YK-3 (kox
unankaropa YK-3.2)

1. Ha30BHUTE MUHHMAJIbHYIO €MKOCTB )KECTKOTO TUCKa, TIO3BOJISIONLY0 dKcIutyaTupoBaT OC Win-
dows 3.1 B 0(hMCHBIX IPHMEHCHHUAX

2. HOCJ’IGI[OB&TGJ'II)HOCTI) I[GﬁCTBHfI, 3alMMCaHHadg Ha CIICHHUAJIBbHOM A3BIKC W IMPEAHA3ZHAYCHHAA IJIA
BBITIOJIHCHUS KOMIIBIOTEPOM, - 3TO

3. nig yero nmpeaHa3Ha4YeH 00BEKT «Ta0IHIa?
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4. Ilpuxoaunocs 11 BaMm B mporuecce paboThl y4acTBOBATh B KOMaHJHOW €ATEIbHOCTH, IPUHITUU
IPYNIIOBBIX PEIICHUH WK pa3perieHu KOHPIUKTOB?

5. Kakue HaBbIKH, TPHEMBI U CIIOCOOBI OOIICHHSI U B3aUMOJICHCTBUSI BBl MPUMEHSIIH B XOJIe BBI-
noxaeuusa BKP?

KonTpoabHble Bonpochl UIsi OLeHKH cpopMupoBaHHOocTH kommeTreHuun YK-3 (kop
uHankaropa YK-3.3)

1. JIns gero nmpenHa3HaueH 00BbEeKT «dHopmar?
2. Jlnst uero npeaHa3HaueH O0BEKT «3ampocy?

3. UadopmannoHHbIe CUCTEMBI — 3TO
4. Boi Bemonasuiin BKP unanBHIyanbHO UK B COCTaBE TPYTIIIBI?

5. Kakue ctpateruu u CTUIM COLMANBHOTO B3aMMOJCHCTBHs ObUIM MCIONB30BaHbl Bamu B xone
Beinosinennss BKP?

KonTpoJibHble Bonpochl A OleHKH chopMupoBaHHOCTH KommnereHunu YK-4 (xon
unaukaropa YK-4.1)

1. Vka3arp HanOoJsiee TOUHBIN aHAJIOT PENIAUOHHON 0a3bl JaHHBIX.

2. Kakoe yctpoiicTBo 001ajaeT HauOOJIBIICH CKOPOCTHI0 00MEeHa HH(pOpMaIuen?
3. OCHOBOIIOJIO)KHUKOM OTE€YECTBEHHOW BHIYUCIUTEILHON TEXHUKH SBIISETCH. ..
4. Onupanuck 11 Bbl Ha HHOCTpaHHBIE NCTOYHUKHU ITpHU HanncaHnuu BKP?

5. loxmansiBanu a1 Bel pe3ynbTarel BeimonHeHus BKP Ha cTyneHuecKkuXx 4TeHus X, KOHPEpeHIHIX
Y CUMIIO3UyMax € JOKJIaJaMH WU NPE3CHTAalUsIMU Ha HHOCTPAHHOM SI3bIKE?

KonTpoJsibHbIe BONpochl A OLeHKH chopMupoBaHHOCTH KomnereHunu YK-4 (xon
unaukaropa YK-4.2)

1. Kak u3meHseTcsi MOyJIb YIIPYTOCTH CIUIaBa C T€TEPOreHHON CTPYKTYpOii, eciu BTopast (asza
uMeeT MOYJIb OoJiee HU3KHI, YeM OCHOBA.

2. Chopmynupyiite 3akoH Duka.

3. Kakue cBoiCTBa TOJKHBI UMETh IPYKUHHBIE CTATH CIIEUaIbHOTO Ha3HAYCHUS ?

4. BemonHsny 11 Bl aHHOTHPOBaHHBIN M (WIIK) pedepaTHBHBIN IEPEBOABI CTATeH MPU HAITMCAHUH
BKP?

5. HoxnansBamu in Bl pe3ynbrats! BeimoaHeHus: BKP Ha cTyaeHYecknx 4TeHusX, KOH(PEPEHIUIX
Y CUMIIO3UyMax?

KonTpoJsibHble BOonpochl A OLeHKH chopMHupoBaHHOCTH KommnereHunu YK-4 (xon
unaukaropa YK-4.3)
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1. JIng uzroroBneHus AeTajei Kakoro Ha3HauYeHUs MPUMEHSIIOT MapTEHCUTHO-CTapEIoLe CTaln?
2. O0nacTh MPUMEHEHUS CTalel TOHMKEHHOW U PETJIaMEHTUPOBAHHOM MTPOKAIHMBAEMOCTH ?
3. ObnacTh NpUMEHEHHUs IEMEHTYEMBIX CTajel JIErMPOBAHHBIX HUKeNIeM?

4. B uéM 3aKII04yaloTCs aKTyallbHOCTh U IIPaKTHUecKas 3HaunMocTh Bameit BKP?

5. Kakue pe3ynbpTaThl, monydeHHbie B Xoje BeinojgHenus BKP, Bel cunraere Hanbosiee BeCOMBIMU U
nouemy?

KoHTpoibHbIEe BONPOCHI 151 OUeHKH copmupoBaHHOocTH KoMmeTreHnun YK-5 (kox
unaukaropa YK-5.1)

1. Kakue ctanu IPUMCHATOT JIA U3TOTOBJICHUSA 0aJIJIOHOB BEICOKOTO )IaBJ'IeHI/Iﬂ?

2. Kaxwe >kaporpoyHble ayCTeNUTHBIC CTAIIM IPUMEHSIFOT JUTS JIeTaliei paOOTAOIIMX TIPH TEMIIEpaType He
BoIe 600 °C?

3. Kakue marepuainbl UCIONB3YIOTCS NMPU U3TOTOBIEHUU BBICOKOOTHEYIOPHBIX, BBICOKOTBEP/BIX,
TEPMOCTOMKHX, MIPO3PAYHBIX H3ICITHIA?

4. Nzyuyanu nu Bel Hayunbie paboTsl o Teme BKP ¢ moaxomom k pereHuo mpodaemMsbl, OTIHYa0-
mmcst oT Bammero? B uém ux cyts?

5. Hackonpko akTyanbHa JUII COBPEMEHHOTO dTama pa3BUTHA oOIecTBa mpolsiema, Jexkalias B
ocHoOBe uccienosanus BKP?

KoHTpoJsbHBIE BONPOCHI 151 OUeHKH copmupoBaHHocTH KoMmereHnun YK-5 (kox
unaukaropa YK-5.2)

1. Kakue criaBsl MOXKHO HCTIOJIB30BaTh KaK MaTepUal Uil CepACYHUKOB TpaHC(HOPMATOPOB?

2. Cnyyaiinple COOBITHS, CIy4aiiHble BEJIMYUHBI, CIy4YailHbIe MPOIECCH, CaydaiiHele mois. JlaTh
KPaTKyl0 XapaKTEPUCTHUKY.

3. OI_ICHKa MOTrpCITHOCTHU KOCBCHHBIX HSMGPCHHﬁ.

4. OcymecTBisy i Bel anpobaruio pe3ynbTaToB, MOTYYEHHBIX B X0/1¢ BhIoTHeHUs1 Bameli BKP,
Ha HAIlMOHAJIbHBIX KOH(pEepeHIHsIX ?

5. OcymecTBisu v Bel anpobaruio pe3yabTaToB, MOMYyYeHHBIX B X0/i¢ BeimoHeHus Bameii BKP,
Ha MEXyHapPOIHBIX KOH(PEPEHIUIX?

KoHTposbHBIE BONPOCHI 11 OUEeHKH copmupoBaHHOocTH kKoMmeTeHnun YK-5 (kox
unaukaropa YK-5.3)

1. Isamepenust u KOHTpoIib. CITOMIHON U BEIOOPOYHBIN KOHTPOJIb.
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2. TeOpCTI/ILIeCKaﬂ, 3aKOHOAATCJIbHAA U IMPUKIIaAHAA MCTPOJIOTHA. Pons u mecTo B HAyKe O MCTall-
Jax.

3. OCHOBHBIE TapaMeTphbl BBITOPKU APaMETPOB CTPYKTYPhl METAJIIOB

4. OtnnyaroTes JH MOAXO0Abl HHOCTPAHHBIX UCCIeoBaTeNel K mpobieMe, paccMaTpUBaeMou B Ba-
mer BKP, oT moaxonoB oTeuecTBEHHEIX HcciieqoBareneii? Ecnu ga, To yem?

5. Umeet nu paccmaTpuBaemMas B Barmeit pabote mpobiiema sTudeckoe usMepenue?

KonTpoJsibHbIe BONPOCHI A1 OLEHKH CHOPMHPOBAHHOCTH KommnereHunuun YK-6 (xon
unankaropa YK- 6.1)
1. KpaTkas xapakTeprcTHKa 3aKOHOB pacipeIesiCHHsI HEMPEPHIBHBIX CITYYaillHBIX BEJIMYHH, HCITOIb-

3YCMbIX B MaTCpHUAJIOBCACHUN

2. [IpoBepka paBHOTOUYHOCTH U3MEPEHUI B Pa3HBIX U3MEPUTEIBHBIX CUTYalUAX (pa3HbIe U OJIUHA-
KOBBIE€ 00BEMBI BEIOOPOK)

3. JlucnepcuoHHBIN aHATN3 Pe3yJIbTATOB IPSMBIX H3MEPEHHIA.
4. Kakue HaBBIKM U IIPUEMbI TaliM-MeHeKMeHTa Bbl rcnionb3oBanu B xo/e BoinosiHeHuss BKP?
5. Kakue rpymnmoBsie u inuHble 1€ Bol ctaBmim B xo€ BoinonHeHus: BKP?
KonTpoabHble BONPOCHI sl OlleHKH chopMupoBaHHocTH KommneTeHunu YK-6 (kox
unankaropa YK-6.2)
1. IuddepenmanbHpiii (pa3HOCTHBIN) METOIBI U3MEPEHUH B MaTEPHUATIOBEICHUH.

2. AHaJIOTOBBIC M YHCIIOBBIC CPEICTBA U3MepeHHi. KoMy oTmaamuM npeanouTeHue.

3.Uto oTanuaeT TBEpblii pacTBOP BHEAPEHUS U IPOMEXKYTOUHYIO (ha3y BHEApeHUs?

4. Kakue mpueMbl ¥ HaBBIKH CaMOPa3BUTHS Bbl Hcmonb3oBaiy Wik (GOPMUPOBAIH B XOJI€ BBITION-
Henusa BKP?

5. Kakue npuemsbl 1 cpeicTBa cCaMOPETyYIISIIIMU caMOpa3BUTHS Bbl HCMIOIB30BaN B X0/1€ BHITIOJIHE-
gust BKP?

KoHnTpoJsibHbIe BONpoOCchl A OLeHKH chopMHpoBaHHOCTH KomnereHuuu YK-6 (xon
unaukaropa YK-6.3)

1. ‘IeMy paBHO 4YHCJIO CTETICHEeH CBO60,Z[BI CIlJIaBa IIpU KpUCTAJIIN3alIUH OBTEKTHKHU?

2. YUTto Takoe CBEpXCTPyKTypa?
3. Kakue cTpyKTypHBIE IPOIIECCHI TPOTEKAIOT B Ie)OPMHUPOBAHHOM METAJUIE TIPU OTABIXE?

4. Kakue xommereHImu y Bac copmMupoBaich mpu BHIMIOJIHEHUH U TIOATOTOBKE K 3ammuTe BKP?
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5. Kax Bel mnanupoBanu npouecc noarorosku BKP?
KoHTposibHbIe BONPOCHI AJis1 OLeHKU chopmupoBaHHocTH komunereHuun YK-7 (kon
unaukaropa YK-7.1)
1. Yxaxure ycinoBus 00pa3oBaHUs YIOPSIOYECHHBIX TBEPABIX PACTBOPOB.
2. B 9eM cX0JICTBO M OTJIMYHE KUIAKOTO U TBEPIOTO COCTOSHHS BEIIecTBa?
3. KakoBbl mapaMeTpsl KHHETUKH KPUCTAILIU3AIUY TP TOMOTEHHOM 3apOJKICHUH.

4. Kakue Buapbl (PU3MUYECKUX YIPaKHEHUH HCHOIb3YIOTCS BaMu aiis noajep:kaHusi OnTUMaibHOIO
ypoBHs puznyeckor 1 PyHKIIMOHAIBHOM MOATOTOBICHHOCTH?

5. Kakue cpenctBa u Metoab! pusnueckoi KyJabTypsl Bbl ucnonb3yete 11 GU3NUECKOro u QpyHK-
LMOHAJILHOTO COBEPILIEHCTBOBAHUS OpraHu3Ma?
KoHTposbHBIE BONPOCHI 151 OUEeHKH copmupoBaHHOoCcTH KoMmeTreHnun YK-7 (kox

unaukaropa YK-7.2)

1. OnumuTe poss BUHTOBBIX JTUCIOKAIMK B PacTyIeM KpUCTaJlIe TBEPIOH (a3bl

2. Kak Ha3bIBaeTCs peakius B OMHApHBIX CIIaBaX Ha Juarpammax cocTosiHus 1o tumy XK <> a + 3
(oo m B - TBepaBIC pacTBOPHI)?

3. Kakyto cTpykTypy uMeeT cTaib Y 8 mocje 0O4eHb MEIJICHHOTO OXJIAXKIACHHUS M3 ayCTEHUTHOTO CO-
CTOSIHUS?

4. Kak BbI onieHnBaere cBO ypoBeHb (U3NUECKOI MOATOTOBIEHHOCTH AJIsi 00€CeUeHHs MOJIHO-
[EHHOH COIMaIbHOMN U POPECCUOHATLHOMN e TENEHOCTH?

5. Kakue MeTo1bl caMopery sy ypoBHs (pr3nyeckoi OAroToBIEHHOCTH Bbl  ncnosnb3yere?

KonTpoabHble BONPOCHI sl OlleHKH copMupoBaHHocTH KommnerTeHunu YK-7 (kox
unaukaropa YK-7.3)

1. Ot 4ero 3aBHCHUT CTETICHH PA3BETBIECHHOCTH JCHAPUTOB TP KPUCTAILITU3ZAIINH?
2.YTto Takoe CTeneHb repeoxiiaxacaus? Kak oHa BIUSET Ha CTPYKTYpY CILIaBOB?

3. Kak M3MeHSI0TCSI TPOYHOCTHBIE CBOMCTBA JOIBTEKTOUIHOW CTaJM B 3aBUCUMOCTU OT COJEpHKa-
HUS yriieponaa?

4. Kakue cpeactBa U MeTObl (U3MUECKOM KyJIbTyphl Bel ucnonb3yere i GuU3n4eckoro u GpyHk-
LIUOHAJILHOTO COBEPILIEHCTBOBAHUS OpraHu3Ma?

5. Kak Bpl onieHuBaeTe cBOM ypoBeHb (PH3WUYECKON MOATOTOBICHHOCTH AJII 00ECIIEUEHUs MOJTHO-
[EHHOW COIMaNBHON U PO(HEeCCHOHATEHOU NeSTEIBHOCTH?
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KonTpoJsibHBIe BONPOCHI A1 OLEHKH chopMHpPOBaHHOCTH KommnereHuuun YK-8 (xon
unankaropa YK-8.1)

1. Kak ompenenutb XMMHUYECKHH COCTaB TBEPAOIO PacTBOpa B PAaBHOBECHM C JKUAKOCTHIO IIPU
HEPaBHOBECHOW KPHCTALTU3AIMK 2-X KOMIOHEHTHOH CHUCTEMBI, 00pa3yIoliell HeNpephIBHBIA Psil
TBEP/bIX PACTBOPOB?

2. Kak ompenenuth KOIMUECTBO rpaduta B CEpOM UyryHE METOJAMH KOJIWYECTBEHHOW METallIo-
rpadpun?

3. Onpenenuth KOJIMYSCTBO XHUAKON (has3bl B 3aaHHOM ciiaBe cucteMbl Al-Si npu 3agaHHO# TeM-
nepaType.

4. Ilepeuncnure onacHble U BpeaHble (akTopsl B obsactu Barell npodeccuonanbHoM aesTenbHo-
CTH.

5. [lepeuncnure OCHOBHbIE MPUHIUIIBI OpraHU3aMK 0€30IaCHOCTU TpyAa B obsactu Baiuel mpo-
(eccroHaTbHOM 1eATEIBHOCTH.

KonTpoJsibHbIe BONPOCHI A1 OLEHKH chopMHpOBaHHOCTH KomnereHnnun YK-8 (xon
unankaropa YK-8.2)

1. Vkazare MeTO/IbI ONpe/iesieHns Oalia 3epHa.
2. Kakue axTopsl onpeaenstoT MOp(oIoriio NepBUYHBIX KPUCTAILIIOB?

3. Kakue mopdonornyecke TUIBI 9BTEKTUK BbI 3HaeTe?

4. Tlepeuncnute crocoObl 3alIMTHl OT YPE3BBIUAWHBIX CUTyanuid B oOmactu Bameit mpodeccuo-
HAJIBHOM J1eATeIbHOCTH.

5. Kakue cymiecTByIOT TeXHUYECKHE CPEACTBA 3alIUTHI JIFOJACH B YCIOBUAX MPHUPOIHBIX YPE3BHI-
YailHBIX CUTYyalui?

KoHTpoJsbHbIEe BONPOCHI 1Sl OueHKH copmupoBaHHocTH koMmereHnun YK-8 (kox
unaukaropa YK-8.3)

1. Yto Takoe HEPABHOBECHBIN COMUAYC?
2. YKaxuTe CTaJNH MOATOTOBKH MeTasuiorpadudeckoro numda mist ucciaenoBaHus?

3. Kak mony4aroT KOBKHE IyTYHBI?

4. Kakue CymiecTBYIOT TEXHHUYECKHE CPEJICTBA 3alllUTHI JIIOJCH B YCIOBUSX MPUPOAHBIX UPE3BBI-
YalHBIX CUTyalNil?

5. Kakumu metogamu 1o oka3aHHUIO TIEPBOI TTOMOIIIH B YCIIOBUSX UYPE3BbIUAHHBIX CUTYaIUi B 00-

nactu Bameit mpodeccuonanbHol aestenbHoCTH Bhl Biageere?

KonTpoabHble BONPOCHI il OlleHKH chopMupoBaHHocTH KoMmmeTeHunu YK-9 (kox
unaukaropa YK- 9.1)
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1. Ykazate MeTo bl onpe/iesieHns Oaia 3epHa.

2. Kakue mopdonornyeckue TUIbI 3BTEKTUK Bbl 3HaeTe?

3. Onmuu kwrorpamm crutaBa 30% Sn u 70% Pb (maHa muarpamma COCTOSHUUS) MEIJICHHO OXJIa-
e ot 300 °C. Onpenenute Maccy TBepIoit 1 KuaKoi (a3 mpu Temmneparype 250 °C

KoHTposbHbBIE BONPOCHI 151 OUEeHKH copmupoBaHHOoCcTH KoMmeTreHuun YK-9 (kox
unaukaropa YK-9.2)

1. Onucatp nporecc KpucTauTM3aIs CTaIm ¢ coaepkanueM yriepoaa 0,4%.

2. Ckonbko (a3 BXOJHUT B CTPYKTYPHYIO COCTAaBIISIFOILYIO, 0Opa3yOIIyIOCs MO SBTEKTUYECKOH pe-
akmn?

3. B cranmsax kakoro cocraBa MMPUCYTCTBYCT ICMCHTUT, KaK CTPYKTYpHaAsA COCT&BJ’IHIOH.[&H?

KoHTpoJbHBIE BONPOCHI 151 OLUEeHKH copmupoBaHHOCcTH KoMmeTeHuun YK-9 (kox
unaukaropa YK-9.3)

1. OnpenenuTh MaKCUMaIbHO BO3MOXKHOE KOJIMYECTBO BTOPHYHOTO IIEMEHTHTA B 3a9BTEKTOMIHON
OTOXKEHHOM YTIIEPOAUCTOMN CTaJIH.

2. I[J'ISI HU3TOTOBJICHUA HIIMMHACIA PEKOMCHAOBaHA KOHCTPYKIIMOHHAA CTallb 60. B pammuun nmeercs
HEJICTUPOBAaHHAsA KOHCTPYKIMOHHAsA CTaJlb HCU3BECCTHOI'O COCTaBa (I[aH 06p33€l_[). O,Z[HI/IM Hu3 MCTO-
J0B KOJIMYECTBESHHOMN MeTaJ'IJ'IOFpa(l)I/II/I OIIPECACIINTG MAapKy CTAaJIU U JAaTh 3aKIIFOYCHHUE O BO3ZMOXKHO-
CTH U3IrOTOBJICHUA INITMHACIIA U3 HCC.

3. B uem otnnuune cTpyKTyphl O€10T0 U ceporo yyryHa?

KoHnTpoJsbHble Bonpockl 1Jisi oneHkn chopmupoBanHocT komnereHunn YK-10 (kon
nHaukaropa YK-10.1)

1. Kak BAusitOT MpUMeEcH Ha MPOIECC KPUCTAILTU3AIINH ?
2. [TosicHUTH OTIIMYHE MMOHATHH OJFKHET0 U TaTbHETO MOPSAKa.

3. Uro Takoe cTeneHs nepeoxiaxacHus? Kak oHa BIUSET Ha CTPYKTYPY CILIaBOB?

KonTposabHbie BONpockl A5 oueHkH copmupoBaHHocTH komneTeHuun YK-10 (kox
nuaukaropa YK- 10.2)

1. ITouemy Gernble yyryHbl 001a/1al0T BEICOKON XPYTIKOCTHIO?

2. KakoBbl 0COOEHHOCTH CTPYKTYPBI JINTHIX CILTABOB?
3. KakoBbl 0COOEHHOCTH CTPYKTYPHI A€(hOPMUPOBAHHBIX CTUIABOB?

KonTpoabHble BONPOCHI A5 OleHKH copMupoBaHHOCTH kommneTeHuun YK-10 (kox
unankaropa YK-10.3)
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1. B yeM Bu3yasibHOE OTIIMUKE OHO(DA3ZHON ¥ MHOTO(A3HON CTPYKTYPHI?
2. Yro Takoe neneOypur?
3. KakoBo coneprxanue yriiepoja B 3BTCKTOUIHOM cTaim?

KonTpoJsibHbIe Bonpockl 1Jis1 oneHkH chopmupoBanHocTH komnereHunn YK-11 (kon
unaukaropa YK-11.1)

1. Ha kakoM y4acTKe KpHBOW HaMarHWYMBaHUS MPOUCXOJIUT HEOOpaTHMOE CMEILICHUE TPAHMII J10-
MEHOB?

2. Ha xako# ctaiuy HaMarHMYMBaHUs MPOSBIISIETCSA JTUHEWHAS MArHUTOCTPUKIIMS ?

3. Kaxoii ¢huzndeckuii cMbict umeet kKputepuii Hyccenbra, yem oH oTiindaercsi oT kputepusi buo?

KonTpoJsbHbIe Bonpockl 1Jisi oneHkH chopmupoBanHocTH komnereHunn YK-11 (kon
unaukaropa YK- 11.2)
1. JIna n3roroBneHus qeTanaei Kakoro Ha3HaYeHUs IPUMEHSIIOT MapTEHCUTHO-CTAaPEIOLe CTalIn?

2. O0nacTe MPUMEHEHUS CTalel NOHWKEHHOW U PETrJIaMeHTUPOBAHHOM MPOKAIMBAEMOCTH ?

3. O6nacTh NpUMEHEHHUsI HIEMEHTYEMBIX CTaJlel JIETUPOBAHHBIX HUKEIEM?

KonTtpoJsbHbie Bonpocskl 1Jisi oneHkn chopmupoBanHocTH komnereHunun YK-11 (xon
unaukaropa YK- 11.3)

1. Kakue cranu IMPUMCHSAIOT OJIsI U3TOTOBJICHU A 0aJIJIOHOB BEICOKOTO I[aBJIeHI/ISI?

2. Kaxwe skapornpodHble ayCTENUTHBIE CTAITM IIPUMEHSFOT JUTS ICTallck pabOoTarOIIMX TP TEMIIEpAType He
BoIe 600 °C?

3. Kakue marepuanbl UCHOJB3YIOTCS NMPU M3TOTOBIEHUU BBICOKOOTHEYIOPHBIX, BBICOKOTBEP/BIX,
TEPMOCTOMKHX, MPO3PAYHBIX H3ACITHIA?

KonTposbHbie Bonpochl 1Jis1 oneHKH cpopmupoBanHoct komnerenun OIIK-1 (kox
unankaropa OIIK-1.1)

1. Kakue crutaBbl MOKHO HMCIIOJIB30BATh KaK MaTepual Jyisi CEpACYHUKOB TpaHC(HOpMaTOpOB?

2. [lepeuncnure ¥ KpaTKo OXapaKTEPHU3yHUTE OCHOBHBIC TEIUIO(U3HUECKHUE CBOMCTBA METAJUIOB U
CILJIaBOB.

3. Ilo xakoMy IpU3HAKy BBIOMPAIOT MApKy CTaJH JUIA JeTajeld MarucTpalbHOTO TpyOonmpoBoaa?

KonTposbHbie Bonpochl 1Jis1 oneHKH cpopmupoBanHoct komnerenun OIIK-1 (kox
unankaropa OIIK-1.2)

1. Kakum cnocob6oM monyyaroT aycTeHUTHYI0 cTpykTypy y [THII-craneii?
2. Kakuie u3ienusi M3roTaBiINBAIOT M3 TOPOIIKOBOH cTanu Tura POMS-MIT?

3. HazoBute cnoco0 moiayyeHus yJIbTpaJuCIEpPCHBIX HAHOYACTHUIl Pa3MEPOM OT AECSTH 10 ThICSUU
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HaHOMETPOB?

KonTpoabHbie Bonpochl A5 oueHKkH copmupoBanHocT komnerenunu OIIK-1 (kox
unankaropa OIIK-1.3)

1. Kakum crioco6omM BO3MOXKHO MOJTy4YeHHE TOHKUX JICHT aMOP(QHBIX METAJUIMYECKHUX CIIJIABOB?
HazoBure BHyTpeHHUE 1e(hEKTHI CTAIBHBIX U3EINN.
2. OxapakrepusyiiTe pojib (PJIOKEHOB B CTPYKTYpE CTaH.

3. Ilpu nerupoBaHWHM KaKUM 3JIEMEHTOM CTajb MPHOOPETAeT TOBBIINICHHYIO KOPPO3UOHHYIO
CTOWKOCTB BO BIIQXXHOU cpeje?

KoHTpoJbHbIe Bonpockl s OueHKH c(popmupoBanHocTH KomunereHuun OIIK-2 (kox
unaukaropa OIIK-2.1)

1. Kakue nerupyromniie 3J1eMeHThl 00€CIIeUYnBaIOT KOPPO3UOHHYIO CTOMKOCTh CTaIH?

2. O6bsacHUTE poib cepbl U Gochopa B CTPYKTYype CTANH.

3. Kakas cymiecTByeT KOppesius MeXIy XapaKTePUCTUICCKON TEMITEPaTypol M MOIYJIEM YIIPY-
rocTu Metasia?

KoHTpoJbHbIe Bonpockl s oueHKH cpopmupoBanHocTH kKomnereHuun OIIK-2 (kox
unaukaropa OIIK-2.2)

1. Ha kakom y4acTke KpMBOI HAMAarHUYMBAHHSI POUCXOIUT HEOOPATUMOE CMEIIIEHUE TPAHMUII J0-
MEHOB?

2. AHAJIOrOBBIC U YHCIIOBEIC cpeacTBa I/I3MCpCHHﬁ. KOMy OoTAaaAuM NpPCAIIOYTCHHC.

3. Kak BimustoT KapOHMI000pa3yromue 2JIeMEHTHl Ha BBIJCICHHE YIIIepoAa M3 MapTeHCUTa TpU
oTIycke?

KonTpoJsbHbie Bonpochl 1Js1 oneHKU chopmupoBannoct komnerennuu OIIK-2 (xon
unaukaTopa OIIK-2.3)

1. Kakoit u3 BUJIOB YIIPOYHCHUA MMPUBOAUT OAHOBPCMCHHO K IMOBBIICHUIO, KaK NPOYHOCTHU, TAK U
BSI3KOCTH CTaJIn?

2. HemocTaToK yriepoaucThIX HHCTPYMEHTAIbHBIX CTajei?

3. OCHOBHOM HEIOCTATOK JKapOCTOMKHUX cTasiel (heppuTHOTO Kiaacca?

KonTpoJsbHbie Bonpochl 1Jis1 oneHKH chopmupoBannoct komnerennuun OIIK-3 (xon
unaukaropa OIIK-3.1)

1. Kak M0O>XHO OJTHOBPEMEHHO MOBBICUTH ITPOYHOCTh U BA3KOCTD yJIydlIaeMon cTanu?
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2. Kak U3MEHSIOTCSI CBOMCTBA TP HarpeBe aMOp(HOTO CIUTaBa HUXKE TeMITepaTyphbl KPUCTAILITH3a-
LIMH, 3aBUCSIIHAE OT BEJIMUYMHEI CBOOOTHOTO 00heMa?

3. BsI3K0CTh M IPOYHOCTH CTAIN ONPEAEIISIFOTCS pa3MepoM (PeppUTHOTO 3epHA, COCTABOM TBEPIOTO
pacTBOpa, pa3MepaMy M IUIOTHOCTBIO pacipeaeIeHus ro0ysIpHbIX KapouaoB. Kak MokHO moiry-
YUTh TaKyl0 CTPYKTYpYy cTayiu?

KonTtpoJsbHbie Bonpochl 1Jisi oneHKH chopmupoBanHoct komnerennun OIIK-3 (xon
unaukaropa OIIK-3.2)

1. Yto CBSI3bIBAET METPOJIOTUIO, CTAHIAPTU3AIMIO U CEPTUPHUKALIHIO.

2. Vka3aTb XapakTepHble npusHaku ¢a3 FOm-Pozepu.
3. Kakue cTpyKTypHbI€ IPOLECCH IPOTEKAIOT B Ae(hOPMUPOBAHHOM METaJLIE P OTAbIXE?

KoHTpoJbHbIe Bonpockl 1is oueHKH cpopmupoBanHocTH kKomnereHuuun OIIK-3 (kox
unaukaropa OIIK-3.3)

1. TTo xakuM cBOICTBaM BBIOMPAIOT MAapKy CTaJIM JAJIS Ipecc(hopM JIUThS METAJIOB MOJ1 AaBJICHUEM ?

2. Ilo xakuM CBOMCTBaM BbIOMPAIOT MapKy CTaJIM JJIsl IPY>KUH MOJIBECKU TPY30BOTO aBTOMOOMIIS
rpy30MoabEMHOCTBIO 4 T?

3. TermnoycToiumBBIe CTAIM TpeIHA3HAYEHBI IS [UTMTEIBHBIX CPOKOB AKcIutyatanun (10 20 jer) u
MOATOMY JIOJDKHBI UIMETh OU€Hb CTaOMIIBHYIO CTPYKTYpY. OXapakTepusyuTe cTaiu.

KonTpoJsbHbie Bonpockl 1Jis1 oneHKU chopmupoBannoct komnerenuuu OIIK-4 (xon
unaukaropa OIIK-4.1)

1. Cranp 08X13 mpuHAAISKUT K (HEPPUTHO-MAPTEHCUTHOMY KIJIACCY, CTOMKAs B CIIa00arpecCHUBHBIX
cpelnax — BOJHBIX pacTBOpax cojieil u oprannueckux kucioT rpu 20 °C. Kakue uznenust U3 He€ u3ro-
TaBJIUBAIOT?

2. Kakue cramy IpruMEHSIOT ISl TOAUIMITHUKOB paOdOTAIOIIUX B arpecCUBHBIX cpenax?
3. B kakux crajiix UCIOIb3yIOT HHTEPMETAIUINIHOE YIpOUHeHHe?

KonTpoJsbHbie Bonpochl 1Jis1 oneHKU chopmupoBannoct komnerennuu OIIK-4 (xon
ungukaTopa OIIK-4.2)

1. Kakum BHJIOM TepMuueckoi 0OpabOTKH MOKHO OJHOBPEMEHHO IOBBICUTH IPOYHOCTH U
BS3KOCTh yJIy4dllIaeMoi ctanu?

2. Kax ompenenuTh CKIIOHHOCTD K Pa3BUTHIO JCHIPUTHOW JIMKBALIAH TI0 IUAarpaMMe COCTOSTHHS?

3. Kakue cBeieHUsI MOXKHO MOJTyYUTbh, UCCIIEAYS OTHOJIMPOBAHHBINA 00pasen?
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KonTpoJsbHbie Bonpockl 1Jis1 oneHKU chopmupoBannoct komnerennuu OIIK-4 (xon
unaukaropa OIIK-4.3)

1. Kakue dakropsl onpeaenstoT MOp(hOIOTruio NEPBUYHBIX KPUCTAIIOB?

2. HazoBuTe 061acTH NpUMEHEHHS HU3KOYTJIEPOAUCTHIX CTaJICi?
3. ObnacTv MpUMEHEHHUsT BBICOKOJICTUPOBAHHBIX CTAJICH?

KonTtpoJsbHbie Bonpockl 1Jisi OneHKH chopmupoBannoct komnerennuu OIIK-5 (xon
unaunkaropa OIIK-5.1)

1. O6nacTu npUMEHEeHHsI YTIIIEPOAUCTHIX HU3KOJEITMPOBAaHHBIX CTaen?
2. Kakum 00pa3zom obecrieunBaeTCs XJIaJHOJIOMKOCTD B JACTAJISIX MAITUH?
3. OT 4ero 3aBHCHUT TEIUIOCTOHKOCTh MPECCHOPM JIUThSI METAJUIOB IO AaBICHUEM?

KonTtpoJsbHbie Bonpochl 1Jisi oneHKH chopmupoBanHocT komnerenuun OIIK-5 (xon
unaukaropa OIIK-5.2)

1. Kak obecrieuuTs 5kapOnpovHOCTb AeTanell peakTUBHOIO ABUraTes?

2. HauGoupliedl MpOYHOCTBIO U3 BCEX CTPYKTYPHBIX COCTABIISIOIIUMX CTAIM 00J1aAaeT MapTEHCHT.
OOBbsiCHUTE MEXaHU3M BTOPHUYHOTO TBEPACHHUS.

3. Ha xakue TpyHaIibl ACJIAT BXOOHBIC HCpCMCHHBIC?

KoHTpoJbHbIe Bonpockl 1A oueHKH cpopmupoBanHocTH KomnereHuun OIIK-5 (kox
unaukaropa OIIK-5.3)

1. Yo OIIpCACIIAIOT BBIXOJAHBIC nepeMeHHHe?
2. UeM aHAJINTHYECKHE MOJCIIN OTJIMYAKOTCA 3MHI/IpI/I‘-IeCKI/IX?

3. Uto MECPBUYIHO: ITOCTPOCHUC MOACIN NI MO,I[CJ'II/IpOBaHI/IC?

KonTpoJsbHbie Bonpochl 1Jis1 oneHKU chopmupoBannoct komnerennuu OIIK-6 (xon
unaukaropa OITK-6.1)

1. OcHoBHasg nacia METoAa HAUMMCHBIINX KBAJPaTOB U €I'0 IPUMCHCHUEC JIA CTJTIAKNUBAHUA UCXO/-
HbIX JaHHBbIX.

2. KakoBa ocHOBHas HCJIb UCTIOJIb30BaHUA ITPOTHOCTHYCCKUX MOI[GJ'IGI\/’I?

3. Kak Ha3bpIBatOT MOJIEIb, C TOMOIIBI0 KOTOPOH YCIENTHO JOCTHTAeTCsl TIOCTaBIICHHAS 11EJTb?
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KonTtpoJsbHbie BONpockl 1Jisi OneHKH chopmupoBanHocT komnereHuun OIIK-6 (xon
unankaropa OIIK-6.2)

1. K xakoMy TuIly Mojenel OTHOCSTCS rpapuKyi 1 HOMOTpaMMbl?
2. EcTb 11 pa3HuIia Mex/ 1y MoCTPOEHHUEM MOJIENIN U ITPOLIECCOM MOAEIUPOBAHNUSA?

3. Kakue MeTo1bl HaX0KICHHSI PEIICHHU SBISIFOTCS TPUOIMKESHHBIMA?

KonTtpoJsbHbie Bonpockl 1Jisi oneHKH chopmupoBannoct komnerenuuu OIIK-6 (xon
unaunkaropa OIIK-6.3)
1. Yto Takoe MHTEIJIEKTyalbHasi COOCTBEHHOCTh?
2. YUto Takoe nzoopereHue?

3. Uro oTHOCHUTCA K IPOOJIEMHOM CUTyallul U300peTaTenbCcKoM 3a1aun?

KoHTpoJbHbIe Bonpockl 1is OueHKH c(popmupoBanHocTH KomunereHuun OIIK-7 (kox
unaukaropa OIIK-7.1)

1. Yewm ompenensitoTcsi B3aMMOOTHOIICHUS aBTOPOB M300pETEHMSI, HE SBISIONINXCS MaTeHToo0Ia1a-
TEJIAMU?

2. Uro ynocToBepseT naTeHT?

3. Kakue ocHOBHEIE (DaKTOPBI XapaKTePU3YIOT MPOIECC MPUHSATHS PEIICHU?

KonTtpoJsbHbie Bonpockl 1Jisi oneHKH chopmupoBannoct komnerenuuu OIIK-7 (xon
nHaukaropa OIIK-7.2)

1. ITo xakOMy KpUTEPHUIO OIIECHUBAETCS UCXOJ OTepaIiuu’?
2. Kakue 3a1aum Teopun MPUHSITHS PEIICHUNA OTHOCSTCS K BEKTOPHBIM?

3. OT Kakux (aKTOPOB 3aBUCUT BEJIMUNHA KPUTEPHUS ONTHMAIHHOCTH B OJTHOKPUTEPHUAITLHBIX 3a]1a-
4axX TEOPUH NPUHATHS pELICHUN?

KoHTpoJbHbIe Bonpockl i OueHKH cpopmupoBanHocTH KomnereHuun OIIK-7 (kox
unaukatopa OIIK-7.3)

1. Kakum o6pazom hopMyIupyeTcsi OJHOKPUTEPHATIbHAS 33a/1a4a TEOPUN TIPUHATHS PEIICHHA?

2. Uem OrpaHMYHMBAIOT pa30MeHNE CUCTEMbI HAa COCTABIISIONINE €€ YAaCTH NPU IPOBEICHIH MOJICIIH-
poBaHus ?

3. C moMol1IpI0 Kakoro TUMa MepEeMEHHBIX MOYKHO YIPAaBIsATh OBEIEHUEM 00BEKTa MOJIEIUPOBa-
HUS?
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KonTtpoJsbHbie BOonpockl 1Jisi OneHKH chopmupoBannoct komnerenuuun OIIK-8 (xon
unankaropa OIIK-8.1)

1. Kakwue nH(pOpMaIMOHHBIE TEXHOJIOTHH HA3bIBAIOTCS TPAAUIIMOHHBIMA?

2. Ha3zoBuTe HeOCTATKU TPaJUIIMOHHOrO YTeHus. Kak UX MOXXHO yCTpaHUTh?

3. Uro Takoe pannoHaIbHOE CIyIIaHue?

KonTtpoJsbHbie Bonpockl 1Jisi oneHKH chopmuposannoct komnerennuu OIIK-8 (xon
unaukaropa OIIK-8.2)
1. Yro oTHOcHTCA K ammapaTHBIM U MPOrPaMMHBIM CpeJICTBaM O0OpaOOTKU TEKCTOBOM HH-
¢bopmaruu?
2. OnumuTe TEXHOJOTHIO CO3JMaHMs U (HOPMATHPOBAHUS TEKCTA C IMOMOIIBIO TEKCTOBOTO
nporieccopa Word.
3. Kakwue nzBecTHbI cpeicTBa 00pabOTKH YMCIOBOM HHPOpMALIAN?

KonTtpoJsbHbie Bonpockl 1Jisi oneHKH chopmupoBannoct komnerennuu OIIK-8 (xon
unaunkaropa OIIK-8.3)

1. IlpuBeaure knaccupukanuio HHGOPMALMOHHBIX MOJEIIEH.

2. Pacckaxure 0 pa3IHuHBIX cl10co6ax 00paboTKH UH(OPMALIHH.

3. Kakwue BUIBI KOMITBIOTEPHBIX CETECH BaM U3BECTHBI?

KoutpoJsbHble BOnpochl AJsi oneHKH copmupoBaHHocTd komnereHuuu I[K-1 (kon
unaukaropa IK-1.1)
1. Kakue OBIBatOT OCHOBHBIE THUITBI HATYPHBIX MOJIETIEH?

2. HazoBUTE OCHOBHOM MPHU3HAK, OMPEACISIONINI CXO0ICTBO MKy MOJIEIBIO U JICHCTBUTEIBHO-
CTBIO?

3. UeM NpOrHOCTHYECKHE MOJIEITH OTIMYAIOTCS OT MOJIENIeH APYTHX KIacCcoB?

KonTposabHbie Bonmpochl AJsi oneHKu chopmupoBanHoctu kommnereHuuu ITK-1 (kox
unankaropa IK-1.2)
1. Kakue 3a1a4u TEOpUU MPUHATHUS PEIICHUS SIBISIOTCS alIbTEPHATUBOM JIETEPMUHUPOBAHHBIX 3a-
naqa?

2. Uem oTnnyaroTcs 3a/lavi IPpUHATHUA peI_HeHI/Iﬁ ITPHU PUCKC U B YCIIOBHAX HGOI'Ipe,Z[C.]'IeHHOCTI/I‘.7

3. Iy KaKuXx 3aJ1a4 MPUHATHS PEIICHHH MOTYT ObITh PeaJIn30BaHbI TOJBKO BBIYMCIUTEIIBHBIC CXe-
MBI?

KonTposabHbie Bonmpochl Ajsi oueHKu copmupoBanHocTH komneTreHunu ITK-1 (kox
unaukaropa IK-1.3)
1. Yro coboil mpeAcTaBisAOT 3a/1a4k KBaAPATUYHOIO IPOrpaMMHUpPOBAHUA?

2. Kak Ha3pIBaeTCs omnpeiesieHne 3Ha4eHU 11e1eBOi (PyHKIIMHN U IEPEMEHHBIX B OJJHOM BEpIIIMHE B
CUMIUIEKC-MeToe?

3. B kakux ClIyvdasax NpUMCHAIOT SKBUJAUCTAHTHBIC IIAHBI?
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KoutpoJsbHble BONpochl 1AJs1 oleHKH copmupoBaHHocTH KommneTteHuuu I[MK-2 (kon
unaukaropa IK-2.1)

1. IIpennoXuTh KpUTEPHU CPaBHEHHS] TOUHOCTH MPOTHO3a Ha Pa3HbIX MEPUOAX YIPEXKICHHS U
c/IenaTh 3aKIYEHUE O 1eJeCO00PA3HOCTH IPOBEACHUS T0JITOCPOYHBIX IIPOTHO30B.

2.K KaKOMY IPUHIUITY CO3AaHH HOBBIX MATCPUAJIOB OTHOCUTCA KOPPCKIUA (byHKI_[I/IOHaJ'H)HBIX
XapaKTCPUCTHK 3a CUCT JICTUPOBAHUA UM CO3JaHUA KOMIIO3HUTOB.

3. Kakoii u3 NEPCUUCIICHHBIX METOA0B ABJIACTCA OCHOBHBIM ITPOMBIINIJICHHBIM METOJAOM IIPOU3BOI-
CTBa TYI'OILIaBKHUX HaHOKpI/ICTaJ'IJ'IOB?

KonTtpoJsbHabie Bonpocsl s oneHkn copmupoBannocTn kommnerenuun ITK-2 (kon
unankaropa IK-2.2)

1. Kakoii nporecc npuMeHsieTcst JUIsl OIy4eHHsI TUCTOBOTO OJMPOBAHHOTO CTEKJIa?

2. Kakoiif MeTo/] cHHTe3a HAaHOKPUCTAJUIOB ITO3BOJISET MOJIy4aTh KPUCTAIUT 3aJaHHOM KpUCTAILIO-
rpaduyeckoil opueHTauun?

3. Kakue CYHICCTBYIOT MCTOAbI ITOJTYYCHHUA aMOp(I)HLIX METAININYECKUX CILJIaBOB?

KoHTposbHbIEe BONPOCHI 151 OLeHKH copmupoBaHHOcTH KommnereHuuu IIK-2 (kox
unaukaropa IK-2.3)

1. Ha 4To oKa3bIBaeT CHILHOE BIUSHUE OMMKHUIA MOPSAIOK PACIIONIOKEHUS aTOMOB B aMOP(HBIX
METAJUINYECKUX cIuiaBax?

2. Kakoif TN CTEKOJ MOIy4atoT CKIEUBaHUEM OOBIYHOTO CTEKJIA C TPOMEXYTOUHBIM CJI0EM 3Ja-
CTUYHOT'O OPTaHUYECKOro nojaumepa?

3. Kakoii meTaiia cTaHOBUTCS XPYIKHUM IIpHU BBEACHUU OAXKE HEOOJIBIIIOr0 KOJIUYECTBA HpHMCCGfI?

KoHTpoubHbIe BONpoOCchl AJs1 oueHKH copmupoBaHHocTH kommereHuuu IIK-3 (kox
unaukaropa IK-3.1)

1. Ckonbko cTaauii TepMooOpadOTKH OCYIIECTBIISAETCS MIPU MIPOU3BOJICTBE CUTAIIIIOB?

2. Kakue mieHku XapaKTCPUIYIOTCSA 00BEMHBIMU mnmpoueccaMu U CXOAHbI C KEpAMUYCCKUMU HIINU
MOHOKPHUCTATININYCCKUMHU MaTepI/IaHaMI/I?

3. Kakoii MeTo1 HaHeCeHHUs TUICHOK oOecreunBaeT 3 PEeKTUBHYIO HOHHYIO OYUCTKY M3JICTHI Imepe
HAHECEHUEM MOKPBITHIN?

KonTtpoJsbHabie Bonpochl s oneHkn copmupoBanHoct kommnerenuuun ITK-3 (xon
unaukaropa IK-3.2)



38

1. Mcnonp30BaHnEM CINIABOB ¢ KAKHM METaJIJIOM Mpeoao0JICBAIOTCs I'NIaBHBIC HEAOCTATKU 6€pI/IJ'IJ'II/I$I
— HU3Kad yaapHasd BA3KOCTb U XJ'IaI[HOJ'IOMKOCTL?

2. Kakoif MeToj] cHHTe3a HaHOKPUCTAJUIOB ITO3BOJISIET MOJTyYaTh KPUCTAIUT 3aJaHHON KPUCTAILIO-
rpaduyeckoit opueHTanun?

3. Kakoii nerupyommii 3IeMeHT TOBBIIMIAET CTAOMIBPHOCT TOBEPXHOCTH THTAHA, YBEITUUNBAs JKa-
POCTOMKOCTH ITPU BBICOKUX TeMIIepaTypax”?

KoHTpoibHbIEe BONPOCHI 151 OleHKU copmupoBaHHOocTH KommereHuuu IIK-3 (kox
unaukaropa I1K-3.3)

1. Kakue crutaBbl TUTaHA UMEIOT CTPYKTYPY OJHO(A3HOTO TBEPIOTO PACTBOPA M HE YIIPOUHSIOTCS
TEPMHUECKON 00pabOTKOM1?

2. B xakue KOMITO3UIIMOHHbIE MaTepUaNIbl UCKYCCTBEHHO BBOJASAT MEJIKUE, PABHOMEPHO pacrpee-
JICHHbIE TYTOIlJIaBKUE YaCTULIbI KapOUA0B, OKCUI0B, HUTPUIOB U Jp., HE B3aUMOJICHCTBYIOIINE C
MaTpHliel U He PaCTBOPSIOIIMECS B HEW BIUIOTH JJO TeMIIEpaTypsl IiaBieHus ¢as?

3. MOXHO I HCTIONTE30BaTh aMOp(HBIE METAJUTUIECKHE MaTepHUaIbl B KauecTBe TUPPY3HBIX Oaph-
epoB?

KonTtpoJsbabie Bonpochl i oueHkH cgopmupoBanHoct kommnerenuuun ITK-4 (xon
unaukaropa IMK-4.1)

1. Kakoii u3 NEPCUYUCIICHHBIX METOOB SABJIACTCA OCHOBHBIM IPOMBIIIJIICHHBIM METOAOM ITPOU3BOI-
CTBa TYT'OIUIaBKUX HaHOKpI/ICTaJ'IJ'IOB?

2. UeM 0OBsICHSIETCS MEHBINIAsi BO3MOKHOCTh 00pPa30BaHMs 3aKAJIOYHBIX TPEIIUH IPU MPUMEHEHUH
MacJlia B KaueCTBE 3aKaJIOUHOM cpeabl?

3. lpy>xuust u3 cramu ¢ 1 % C, HaBuBaeMbIe U3 CEPEOPSIHKH B XOJIOAHOM COCTOSTHIUH UMEIOT I10-
BBILICHHYIO XPYIIKOCTb. MeTO/Ibl yCTpaHEeHuUs?

KonTpoabHuble Bonpochl 1si omeHku chpopmupoBanHoctu komnerennun ITK-4 (kox
unankaropa IK-4.2)

1. TTpu kaxo#i Temrneparype npu Harpee TBY riryOuHa NpOHUKHOBEHHUSI TOKA B CTaJIb MEHSETCS
CKaukoMm?

2. Kakue u3MeHeHHs B TEXHOJIOTHUYECKOM IMponIecCCe MO3BOJIAT MPECAYIIPEANTE BOSHUKHOBCHUC
«TEMHOM COCT&BHHmm@ﬁ)) B IEMCHTAIIHOHHOM CJIOC CTanbHOM ,Z[eTaJ'II/I?

3. Kaxkoe 00opynoBaHre MPUMEHSIOT U1 OYMCTKA MOBEPXHOCTH IIAPUKOB TIOCIIE 3aKAJIKHU?

KoHTposbHble BONpoOchl 151 oeHKH copmupoBaHHOocTH KommnereHuuu I[IK-4 (kon
unankaropa IK-4.3)

1. Yo OMpPCACIIICT 3aKAJIOYHYTO CIIOCOOHOCTH MHUHCPAJIBHOI'O Macia?
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2. Kaxkoii coctaB BanHbI Bbl mpumennTe U1 OXJIaKAeHUs ObICTpopeskymieit ctanu P18 mpu crynen-
4yaToM 3aKanke?

3. Ilpu 3akaike B KaKOW OXJIQXKIAIOIICH CPEie MOYKHO YJIAIUTh OKUCHYIO IUICHKY C MOBEPXHOCTH
nerann?

KonTtpoJsbHbie Bonpochl s oneHkn copmupoBannoctn kommerenuun ITK-5 (kon
unankaropa IK-5.1)

1. C kako# 11es1p10 IpuMeHseTCs 00padoTKa X0JI00M JAETANICH IMOIIIUITHUKOB KAa4eHHsI, U3TOTOB-
JeHHbIX u3 ctanu X157

2. Kakoii agcopOeHT Hailen UpOoKoe paclpoCTpaHeHNE IPU OUHUCTKE KOHTPOIUPYEMBIX aTMOcdep
OT BJIaru?

3. Ilo kakuM CBOMCTBaM BBIOMPAIOT MApKy CTAIH U1 IpecchOpM JIUThsI METAJIIOB MO IaBJICHUEM?

KoHTpoJsbHbIe BONPOCHI 151 OLeHKU copmupoBaHHOcTH KommereHuuu IIK-5 (kox
unaukaropa IK-5.2)

1. B kakux cTansX UCHOIb3YIOT HHTEPMETAUTUIHOE yIIpOUYHeHne?
2. Kakne MexaHU3MBbI YIIPOYHEHHUS PEATH3YIOTCSI B MAPTEHCUTHO-CTAPEIOIIAX CTAIISIX ?

3. KakoBa npupona coyeranus BbICOKOM npouHocTy 1 mactuyHoct [THIT-craneii?

KoHTposbHbIe BONPOCHI 151 OleHKH copmupoBaHHOocTH KommnereHuuu IIK-5 (kox
unaukaropa IK-5.3)
1. Kakue nonoxxutenbHble 3Q(EKTsl JOCTUTAIOTCS TPU 00PabOTKE CTAIU X0JI00M?

2. Uem 0OBsICHSIETCS MEHBIIIas BO3MOXKHOCTh 00pa30BaHMs 3aKaJIOYHBIX TPEIIUH MPU MPUMEHEHUH
MacJa B KaueCTBE 3aKAJIOYHOM cpeapbl?

3. Kakyo MUHUMAIbHYIO TEMIIEPATYPY MOKHO TTOTYYUTh C MOMOIIBIO TBYXKACKATHOM XOJIOINITb-
HOI MaIiHbI, padoratomieit Ha ppeone 13?

KonTpoabHuble Bonpochl 1si omeHkH copmupoBanHocTu kommnereHnun ITK-6 (kox
unankaropa IK-6.1)

1. ITpotswxku u3 ctamm Mapku P12M®5-MII. Mex. cBoiicTBa: ousr = 2400... 2800 MITa; HRC 65...
67; kpacHoctoiikocte 630 °C. Kakoii Buj Tepmudeckoii 00padotku Bel HazHaunTE?

2. JleTanmb U3 XpOMOHHUKEJIEBOH CTAJIM MOCJIE 3aKAJIKU M BEICOKOTO OTITYCKa MMEET TOHIKEHHYTO
BA3KOCTh. MeTobl yCcTpaHeHHs?

3. IHCTpyMEHT 13 XpOMOKPEMHHUCTOM CTaJIM MOCJIEe HAarpeBa B AJIEKTPOIeur B aTMOc(epe Bo3Iyxa
U TIOCJIEYIOUIE 3aKaJKu B BOJE UMEET MOHMKEHHYI0 TBEpAoCTh. [IpuunHa Beiropanus yriepona?
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KoHTposbHbIe BONPOCHI AJs1 OeHKH copmupoBaHHOcTH KommeTreHuuu IIK-6 (kon
unankaropa IK-6.2)

1. Yem onpenensiercst 00bEM MpaBOBOM OXpaHbI, MPEJOCTABIAEMOM TATEHTOM Ha N300pETEHUE U CBU-
JIETENILCTBOM Ha MOJIE3HYIO MOJIEIb?

2. Kakwue ,mo BammeMy MHEHHIO, CTPYKTYpHBIC 2JIEMEHTHI BKITFOUAET B ce0st 1r00as n3odperaTenbekas
3amayga’?

3. Yto npeaycMaTpUBaeT aHaJIN3 HOBU3HBI H300peTeHUs?

KoHTpoJibHBIEe BONPOCHI 151 OLeHKU chopmupoBaHHOcTH KommereHuuu IIK-6 (kox
unaukaropa I1K-6.3)

1. Kakoii oxpaHHbII JOKYMEHT BbIJa€TCS HAa IOJIE3HYIO MOJIEIb?

2. KakoBbI KpUTEpUH TATEHTOCTIOCOOHOCTH MTPOMBIIIICHHOTO 00pa3ia’?

3. [loHsTHE MHTEIIEKTYaIbHOW COOCTBEHHOCTH U 3Tarbl pa3BUTUsA. VIHTeIeKTyalbHast COOCTBEH-
HOCTb KaK OOBEKT MPaBOBOM oXpaHbl. BUbl HHTEIEKTyaIbHON COOCTBEHHOCTH

KonTtpoJsbHbie Bonpochl s oneHkn copmupoBannocTn kommnerenuun ITK-7 (xon
unankaropa IK-7.1)

1. HpOMBII_HJ'ICHHa}I HUHTCJUICKTYaJIbHAaA CO6CTBCHHOCTL, 3amumiacMas raTCHTHbIM ITPpaBOM
2. MC)KI[}/HapO,Z[HaSI 1 pCruOHAJIBHBIC TIATCHTHBIC CUCTCMBI, UX 0COOEHHOCTH
3. OcHOBHBIE HWHCTHUTYTHI IIpaBa HHTCJ’IJ’ICKTy&J’IBHOﬁ COOCTBEHHOCTH

KoHTposbHbIe BONPOCHI 151 OleHKH copmupoBaHHOcTH KommnereHuuu IIK-7 (kon
unaukaropa IK-7.2)

1. Kputepun naTeHTHOCIIOCOOHOCTH M300pETEHHUs: HOBH3HA, M300pETaTeIbCKUN YpPOBEHb, IMPO-
MBIILJIEHHAs IPUMEHUMOCTD

2. HazoBute Hanbonee XapaKTCPHBIC (I)I/IBI/IKO'MCXaHI/I‘{CCKI/Ie CBOMCTBa MaTCpHaJIOB C BBICOKOM
YIICHBHOﬁ MMPOYHOCTHIO, UCITOJIB3YCMbIX B MAIIIMHOCTPOCHUHN B KAQUCCTBC KOHCTPYKIINOHHBIX.

3. Z[J'ISI HU3TOTOBJICHHUA ,Z[eTaJ'IefI KaKOTo Ha3HAYCHUA IPUMCHAIOT MaPTCHCUTHO-CTAPCHOIIUE cranu?

KoHTpoJibHbBIEe BONPOCHI 151 OleHKU chopmupoBaHHocTH KomnereHuuu IIK-7 (kox
unaukaropa IIK-7.3)

1. Kakue »%aporpouHbie ayCTEIUTHBIC CTAA MPUMEHSIOT JUIS JAeTalel paboTaroNHX MPU TEMIIepaType He
BeIe 600 °C?

2. Xapocrolikre (OKIMHOCTONKKE) CTaTH TIPUMEHSIOT JIJISI K3TOTOBJICHUSI M3ICITHIA, pA0OTAFOLIHX TIPH
KaKHUX Temreparypax?
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3. B Kakux CTaysIX UCTONB3YIOT HHTEPMETATUTUIHOE YIIPOYHEHHE?

KoHTposbHble BONpoOCchl AJs1 oeHKH copmupoBaHHOocTH KommneTreHuuu K-8 (kon
unankaropa IK-8.1)

1. Kakoro tuna HAIpsPKCHUS BO3HUKAKOT B YIIPOUHCHHOM CJIOC IIOCJIC HOBerHOCTHOﬁ 3aKaJIK1u
TBY?

2. B kakoii cTanu 1eMeHTAIlMOHHBIN CI0i OyJeT OOJbIIe MPU OJUHAKOBBIX PEeKUMaX HACBIICHUS?

3. Kakoe nomkHO OBITh ONTHMAJBHOE COJICPXKAHHE a30Ta B CIOC CTAJIBHON JCTalld IOCIIe
HUTpPOLIEMEHTAIUU?

KontpoabHubie Bonpochl 1Jisi oueHkn cdopmupoBanHoctn kommnerenuuu IK-8 (kox
unaukaropa I1K-8.2)

1. Kakue M3MEHEHMS B TEXHOJOTMYECKOM Iponecce MO3BOJAT HNPCAYINPEAUTL BO3HHKHOBCHHC
«TEMHOI COCTaBJ'ISIIOH_[eI\/’I» B ICMCHTAIlMOHHOM CJI0€ CTaJIbHOM ,Z[eTaJ'II/I?

2. Ilpu xaxoii Temnepartype npu HarpeBe TBY riyOnHa MpOHWKHOBEHHS TOKA B CTalb MEHSCTCS
CKaukoMm?

3. Biusiet i BenMuMHA 3epHA U T€TEPOTreHHOCTh CIUTABOB HA KOPPO3UOHHYIO CTOMKOCTD, M €CITH
BIIMSICT, TO KaK?

KoHTposbHbIe BONPOCHI 151 OleHKH copmupoBaHHOocTH KommnereHuuu IIK-8 (kox
unaukaropa I1K-8.3)

1. Kak BnusieT NOBbIIIEHHE MOPUCTOCTH MOKPHITUNA HA KOPPO3UOHHYIO CTOMKOCTh MPY MOBBIIIECH-
HBIX TemIepaTypax?

2. Yto mpeacTaBisioT co00M KaTOAHbIE CTUMYJISTOPBI AIEKTPOXUMUYECKOM KOPpOo3un?

3.Kakum Buom Tepmudeckoit 00paboTKH MOKHO OJJHOBPEMEHHO MOBBICUTH MPOYHOCTh H BSI3-
KOCTb YJIy4lllaeMo# cTanu?

KonTpoabHuble Bonpochl 1si omeHku chpopmupoBanHoctu komnerennuu ITK-9 (kox
unankaropa I1K-9.1)

1. Kakue cTanu NpUMEHSIOT JUIS PY>KUH SKCIUTYaTUPYEMBIX B paCTBOPAaX MUHEPATbHBIX KUCIIOT
WA IET0YEii?

2. Jlna xakux reorpaguuecKuxX YCIOBUH U B KaKHe BpeMeHa Tojia CIeAyeT OKUAATh HauOOIBIIETO
YHCIIa aBapHii MEXaHW3MOB, paOOTAIOIINX B TIOJIEBBIX YCIOBUAX?

3. UeM OOBSCHSETCS, YTO CKJIOHHOCTh K MEKKPHCTALUTUTHON Koppo3uu ctanu X25T MeHblie, 4eM y
crainu X257

KoHTposbHbIe BONPOCHI 151 OeHKH chopmupoBaHHOcTH KommeTreHuuu IIK-9 (kon
unankaropa I1K-9.2)

1. Chopmynupyiite pU3NUECKYIO CYITHOCTh TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKLIUH.
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2. YcnoBus pocTa MOPUCTON U CIIJIOUIHOM 3alllUTHON MJIEHKH

3. Kak knaccudunupyercs rieHka Ha MeTaliax , eciu oHa uMeeT Toimuny 800 anrctpem?
KoHTpoJbHBIEe BONPOCHI 151 OLeHKU copmupoBaHHOcTH KommereHuuu IIK-9 (kox

unaukaropa IK-9.3)

1.MeTtoab! u3MepeHuit U1 MeToIMKu n3MepeHuil. OCHOBHBIE MTOHSTHS, TPUMEPHI

2. Ko npeioxun METOUKY IMOCTPOEHUS CUCTEM €JIMHULL KAaK COBOKYITHOCTb OCHOBHBIX U IPOU3-
BOJHBIX €IUHUIL?

3. Ilpu 3anucu pe3yabTaTOB U3MEPEHUN OOBIYHO YKa3bIBAIOT CTENECHD IOBEPUS K PE3YJIbTaTy B BUJIE
JIOBEPUTEIIBHON BEpOSTHOCTH P mii ypoBHS 3HauMMOCTH 0. Kakoe COOTHOIIEHUE MEXKTY dTUMHU
BEIMYMHAMU?

KontpoJibHbie Bonpocsl AJisi oneHkHn copmupoBanHocT komnereHuun IIK-10 (xon
unaukaropa IIK-10.1)

1. Yto siBnsieTcss OOBEKTOM JAESTENbHOCTH MPUKIAAHON CTATUCTUKU?
2. Kakast cBsI3b MEXJIy METPOJIOTHEH, CTaHIapTH3AIMeH U cepTUdUKAIeh?

3. B yecTh KOro Ha3BaHa MPOM3BO/IHAS €IMHUIIA MOy el ynpyroctu B cucteme SI?

KonTtpoJsibHbie Bonpocsl AJisi oneHkHn copmupoBanHocTu komnereHuun IK-10 (xon
unaukartopa IIK-10.2)

1. Kakas cucrema equHuUIl AeHCTBYET Ha TeppuTopun Poccutickoit deneparun?
2. UTo MepBUYHO: «CePTUPUKATY UIH «cepTUuduxarus»?

3. CrannmaptHeie 00pasibl coctaBa. UTo Mpon3oiinéT, ecinu oHu, BAPYT, UCUE3HYT?

KonTposbHbie Bonpochl 1 oneHkn chopmupoBanHocT komnereHunu IK-10 (kox
unankaropa IK-10.3)

1. Ykaxute npaBuiibHYI0 (OPMY 3aIFCH PE3yIbTaTOB U3MEPEHUs TBEPAOCTH Mo Bukkepcy.
2.Ha yT0 BIMseT OXJIQXICHUE CTPYSIMU KUJIKOCTHU C MTOMOIIBIO JYHIIMPYIOLIET0 MPUCIIOCO0aeH s ?
3. . OxapakTepu3yiiTe BOIPOCHI SKOJIOTUH IIPH MTPUMEHEHHH COJISTHBIX TIeUei-BaHH IS 3aKaJIKH JIe-

Tajnei u3 OBICTPOPEKYIIECH CTATH.

4.7 Onucanue MaTrepuaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl MPO-
Be/IeHHU S 3alllUThI BHIMYCKHON KBAJU(PUKAIUOHHOH PadoThI
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Jlis mpoBenieHHs 3allUThl BBITYCKHOW KBaIM(UKALMOHHOW paboThl TpeOyeTcs: ayauTopus
OCHAIIIeHHasi HOyTOYKOM, BUACOIPOCKTOPOM, HACTECHHBIM YKPAHOM.

4.8 IlepeueHb peKOMeHAYyeMOW JUTEPATYPbI IJIs1 BBINOJHEHHUS W IOATIO0-
TOBKH K 3a1IIUTEe BHINYCKHOM KBAJIM(PUKANUOHHON padoThI

1. MarepuanoBeaenue : yueOHuk ajs By3oB / b. H. Apzamacos [u ap.] ; mox o6m. pexn. : b. H. Ap-
3amacoBa, I'. I'. Myxuna .— 7-e usn., ctep .— M. : U3n-Bo MI'TY um.H.D.baymana, 2005 .— 648
c. : wi. — bubnuorp. B koHue kH. — ISBN 5-7038-1860-5 — 4 »k3.

2. Posurn K.M. Ilpaktuyeckass kpuctamorpadust : yuyeOHOe mocoOuwe s By3oB — M. :
MUCHUC, 2005.- 488c. :un.- (Meramnyprust MarepuanoBenenne X XI Beka) .— bubauorp.B koHiie
kH. — ISBN 5-87623-1160 — 12 sk3.

3. Tpounkuii 1.B. ®usndeckas kpuctamiorpadus: yuedbHoe mocodue mis By3oB / U. B. Tpounkuit
; mon pen. A. E. I'Bo3nesa; Tyn nepepab. — Tyna : U3a-Bo Tynl'Y, 2009 .— 322 c.—bubnuorp.: c.
303-305 .— ISBN 978-5-7679-1401-2 — 10 »5k3.

4. OCHOBBI METAJLTYpPru4ecKoro npousBozactsa : yueOHuk / B.A. burees, K.H. Bnosun, B.M. Ko-
nokousbrieB, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN 978-5-8114-
2486-3. — TeKcT : 2NeKTPOHHBII // DIeKTpOHHO-O0nOmoTeunas cuctema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/90165 (mara obpamenus: 21.10.2019). — Pexum nmoctyma: st aBTO-
pH3. II0JIb30BATEIEH.

5. T'onuapenko, M.A. OCHOBBI TEXHOJIOTUN TEPMUUYECKON 00paOOTKH CTANIK: YU4EOHOE MOCOOHE IS
By308/ B.W. 3onoryxun, A.E. I'Bo3zaeB. — Tyna, 2006. — 326 c. — ISBN 5-7679-0275-5. +113k3.

6. OCHOBBI TEXHOJOTHMH U MPOTPECCUBHBIE METOJII TEPMUUECKONH 00paboTKU: yueOHOE 1mocodue
st By3oB/ M. A.T'onuapenko. - Tymna: M3a-Bo Tynl'Y, 2011. — 200 c. — ISBN 978-5-76-79-1858-4.
+103k3.

7. Bwibop marepuana ans aeraneit mamus. / W.B.Tuxonosa u np.; nox pea. E.M. I'pun6epra. -
Tyna: Tyn. roc. yH-T, 2009. — 99 ¢ — ISBN 978-5-7679-1697-9.+273K3.

8. Metposnorus, cranaapTuzanus u ceprudukanus : yueonuk / U.A. MUsanos, C.B. Ypymes, JI.I1.
Kononos [u np.] ; nox penakuueit M.A. Usanosa, C.B. YpymeBa. — Canxt-IlerepOypr : Jlaus,
2019. — 356 c. — ISBN 978-5-8114-3309-4. — TekcT : »JIEKTPOHHBIN / DIEeKTpOHHO-
oubnuoteunas cucrema «Jlauby : [caitr]. — URL: https://e.lanbook.com/book/113911 . — Pexum
JIOCTYTIA: JIIs1 aBTOPU3. TOJIb30BATENEH.

9. PapkeBnu, S1.M. Metponorus, cTangapTu3anus u ceprudukanys : yaeoHuk / .M. Pagkesua. —
Mocksa : 'opnas kuura, 2003. — 788 c. — ISBN 5-7418-0201-X. — Tekcr : anexTpoHHbIH //
DekTpoHHO-0MOMOTeuHas cuctema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/3219 .
— PexxuM gocTyna: st aBTOpHU3. MOJIb30BaTeNei

10. Pagkesuu JI.M., Cxuptiamgze A.I'. MeTposorusi, cTanmapTu3anis u cepTuduranus: Y4eOHNK

1u1s 6akanaBpos/ - 5-¢ u3a.- M.: FOpaiir, 2013. - 814 c. - ISBN 978-5-9916-2792-4.

11. MarepuanoBeeHue: HaygyHO-TeXHUUYeCKui xxypHas1 M., 2014 — OcHoBan B 1997 r. - Beixogut
esxxeMecsano.- ISSN 1684-579X. http://www.nait.ru/journals/index.php?p — journal — id=2
Pexxum nmoctyna: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMIbroTepoB Oubnmoreku Tynl'Y, mo maposto

12. ®usnka MeTanaoB U MarepuanoBefeHue: [xypHaiu]/yupeaurens PAH, Otnenenue oOmiet ¢u-
3uku 1 actpoHomun PAH, Ypansckoe otnenennie PAH. - M., 2014 - . OcHoBan B1955 r. - Berxoaur
exxemecsano. - ISSN 0015 — 3230. http:/www.maik.ru/cgi — bin/list.p/?page=Ffizmet

Pexxum moctyma: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMmmbioTepoB Oubnuorexku Tynl'Y, mo mapoito

13. Bonpockl MmaTepranoBeIeH!s: HAyYHO-TeXHUYECKU )KypHal. - M.: HoBele TexHomoruu, 2014. -
ISSN 1994 — 6716. http://www.crism — prometey.ru/Rus/editions/

Pexxum moctyma: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMmmbioTepoB Oubnuorexku Tynl'Y, mo mapoito
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4.9 IHepeuyensn PEeKOMEHAYeMbIX pecypcos UH(POPMALIMOHHO-
TeJIEKOMMYHMKAIMOHHOM ceTH «MHTepHeT» NJisl BHINOJHEHUS] M NMOATOTOBKH K
3aluTe BBHINYCKHOM KBAIM(PUKALNOHHON padoThI

1. DOnexrponnsni yuransHbiii 3an “BUBJIMOTEX” : yueOnuku aBtopoB Tynl'Y mo Bcem
qucHuIuIHaM.- PeskuM moctyna: https://tsutula.bibliotech.ru/, mo maposmso.- 3ara. C skpana

2. ObC [IPRBooks yHuBepcasibHas 0a3oBas KOJUJICKIMs HW3JaHHWM.-Pexum  mocTyma:
http://www.iprbookshop.ru/, mo maposro.- .- 3ari. ¢ s3KkpaHa

3. Hayunas Onekrponnas buOmumoreka eLibrary — Oubnmorexa 3JIEKTPOHHOW TMEPUOIUKH,
pexkuM pocrtyma: http://elibrary.ru/ , mo mapouo.- 3ari. ¢ skpaHa.

4, HOb KubGepJlennnka HaydHas 2JIEKTpOHHAs OHMOIMOTEKAa OTKPBITOIO JOCTyMa, PEKUM
noctyna http://cyberleninka.ru/ ,ceo60aHbIi.- 3ar. ¢ 9kpaHa.

5. EnquHoe OkHO mocTyma K 00pa3oBaTelbHBIM pecypcaM: MopTai [DJIEKTpOHHBIA pecypc]. -
Pexxum nmoctymna : http: //window.edu.ru. - 3ari. ¢ skpasna.

4.10 IlepeyeHbr MH(MOPMALMOHHBIX TEXHOJIOTHI, HEOOXOAUMBIX JJIH BbI-
MOJIHEHHUS M 3alIUTHI BHINYCKHON KBAJTU(PUKALMOHHON PAa00ThI

4.10.1 IlepeueHb HEOOXOAUMOIO €KErOHO OOHOBJISIEMOI0 JHIEH3UOHHOIO
U CBOOOJHO PacHpOCTPAHAEMOI0 NMPOrPAMMHOIO O0ecleYeHUsi, B TOM 4YHCJIe
0TE€YeCTBEHHOI'0 MPOU3BOACTBA

1. TekcroBslii pegakrop Microsoft Word;

2. [Tporpamma 1t paboTHI C 37eKTpOHHBIMU Tabuamu Microsoft Excel;
3. Ilporpamma noaroroBku mnpesentanuii Microsoft PowerPoint.

4. ITaket odpucHbIX npuinoxenuit «MoitOducy.

4.10.2 IlepeyeHbp He0OXOAMMBIX COBPEMEHHBIX NpodeccHOHAIBHBIX 0a3
AAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KommerotepHas cnpaBouHas mpaBoBast cuctema Koncynbrant [1roc.

2. www.nnsteel.ru

3. baza naHHBIX MHKpPOCTPYKTYp METAIJIOB M CIUIaBOB «MHUKpOCTpyKTypa» // Pexum
JIOCTYTIA http://microstructure.ru/ /, cBOOOIHBIN. — 3arJI. ¢ IKpaHa.

4. baza naHHBIX MaTepuaioB https://www.totalmateria.com
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