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1 Heab 1 3aga4m UTOrOBOM (roCy1apCTBEHHON UTOTOBOI) aTTeCTALMA

Hrorosas (rocynapcTBeHHasi UTOrOBasi) aTTeCTALlUs IPOBOAUTCS B LIEJIAX ONpPENEIEHUS CO-
OTBETCTBUSI PE3yJbTAaTOB OCBOCHHS OOYUYalOIIMMCS OCHOBHOW Mpo(ecCHOHANBHOM 00pa3oBaTelb-
HOW TporpaMMmsbl Beiciiero obpazoBanus (nanee — OITOIT BO) coorBercTByIONMM TpeOOBaHUSIM
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHJapTa BBICHIEr0 0Opa3oBaHus (najee —
®I'OC BO) no nanpasnenuto noarotosku 22.03.01 «MarepuanoBeieHre U TEXHOJIOTUU MaTepHa-
JIOB», YTBEPKICHHOTO Mpuka3zoM MunoopHayku Poccun ot 2 uronst 2020 roma Ne 701.

3azagyamMu IPOBEIEHUS UTOTOBOW (TOCYJapCTBEHHON UTOIOBOM) aTTECTALIMU SIBIISIFOTCSL:

- OLIEHKA CTIOCOOHOCTU 00YYaroIIerocs, ONUpasch Ha MOJIyYeHHbIC 3HAHUS, YMEHHS U chop-
MHUpPOBAHHbIC HABBIKM, CAMOCTOSTENIFHO pPEIIaTh Ha COBPEMEHHOM YPOBHE 3aJlaud CBOEH mpodec-
CHUOHAJILHOW AESITeNTbHOCTH, MPOPECCUOHANBHO H3JIaraTh ClieHUalIbHYI0 HHPOPMAIUIO, HAYYHO ap-
TYMEHTUPOBATH U 3aIIMILIATH CBOIO TOUKY 3PEHUS;

- OIIEHKa ypOBHS C(OPMHUPOBAHHOCTH Yy OOYYAIOUIErocsi KOMIIETEHLUH, YCTAaHOBIIEHHBIX
OIIOII BO B cootBerctBuu ¢ PI'OC BO;

- IPUHITHE PEUIeHMs O Bbljade oOydaromeMycs JOKyMEHTa O BBICHIEM OOpa3oBaHUM U O
KBaJIM(DUKALIUH.

2 ®@opma(bl) HTOTOBOMH (TOCYIAPCTBEHHOI UTOTOBOM) ATTECTALIMHA

Nrorosas (rocynapcTBEeHHAss HTOTOBAasI) aTTECTAIMS IPOBOJAUTCS B (DOpME 3aIIUTHI BHITYCK-
HOH KBaM(uKannoHHO# padoTsl (1anee — BKP).

3 O0beM M NMPOAOIKUTEIBHOCTH UTOTOBOM (rOCyIapCTBEHHOM HUTOrOBOI)
arrecTanumn

Hrorosas (rocynapctBennas urorosas) arrectanus no OIIOIT BO npoBoautcs B 8 cemecT-
pe mist oOyJaronmxcst mo oyHou popme oOyueHust U B 9 cemecTpe sl 00y4Yaromuxcs M0 3a09HOM
dbopme oOyueHus.

O6beM U POJOIKUTEILHOCTh UTOTOBOM (FOCY/IapCTBEHHON MUTOrOBOM) aTTeCTalluu MpUBe-
JIEHBI HIXKE.

Ounas popma 00yueHust

z IIpoxonxn- | O0beM KOHTAKTHOH padoThl B
KoMmnoneHTBI HTO- S 2 % | TeJILHOCTH aKaJieMUYeCKHX 4acax O0Bem camocTos-
ropo (rocygaper- | © = g5 = L E ATTecTallMOHHBbIE |TeJIbHON padoThI B
BEHHOI MTOrOBOI) E § = 3|5 g Koncyab- | (rocynapcTtBeHHbIe | aKaJAeMHYeCKHX
arrecTaluu E 2 53 § - E §| Taumm | aTTeCTAlMOHHbIE) yacax
© 2 |® = MCIBITAHHUS
3amuTa BBITYCKHOM
KBATQUKALMOHHOL | g 6 | 324 10 0,5 313,5
paboThI, BKITIOUYast
MOJMOTOBKY K 3alUTe
U IPOLEAYPY 3aLIUThI




3aounas ¢gopma o0OyueHus

z . IMpoxosxu- | O0beM KOHTAKTHOI padoThI B
KoMmnonenTp! uTo- | £ Z £ | TEILHOCTD aKaJeMHYeCKHX Yacax O0BeM caMoCTOsI-
rosoii (rocynaper- | © £ | Z L E ATTECTAHOHHDbIE [TeJbHOW padoThl B
BeHHOii HTOroBOI) | = % = 3| 5 E Koncyiib- | (rocyaapcTBeHHbIe | aKATeMHYECKUX
aTrecTaluu é . & 5 5 E §| TauuMm | aTTeCTAalMOHHBIE) Jacax
o m | B3 HCNBITAHUS
3amuTa BhITYCKHOM
KBATMQUKALMOHHOH | o | 49 | 394 10 05 313,5
paboThI, BKITFOUYAs
TIOJIFOTOBKY K 3aIl[ATE
Y TIPOIIEAYPY 3alIUTHI

4 MeTtogu4yecKHue yKa3aHUs 0 MOATOTOBKE M 3alUTE BBINTYCKHON KBaJIH-
(puxanuoHHOI padOTHI

4.1 Ilnanupyemblie pe3yabTaTbl OCBOCHHMS] OCHOBHOI mpodeccuoHAJIbHOM
o0pa3oBarTe/IbHOI MPOrpaMMbl, JOCTHKEHHE KOTOPBIX MOJJIEKUAT OLIEHKE B XOJe
BBINOJIHCHUS W 3aIIIUThI BHINTYCKHON KBAJTU(PUKAIUOHHON PadoThI

B xone Bemonnenus u 3amuthl BKP oniennBaeTcs chopMUpOBaHHOCTH CIEAYIOMMUX KOMIIE-
ternuit: YK-1 (komst uagukatropoB YK-1.1, VK-1.2, VK-1.3), VK-2 (koxsr unankaropos YK-2.1,
YK-2.2, YK-2.3), VK-3 (koms! nuagukaropoB YK-3.1, YK-3.2, YK-3.3), VK-4 (komsl MHIHKAaTOPOB
VYK-4.1, YK-4.2, YK-4.3), YK -5 (komsr uaaukaropoB YK-5.1, YK-5.2, YK-5.3), YK-6 (kombl uuau-
karopoB YK-6.1, YK-6.2, YK-6.3), YK-7 (komer ungukaropoB YK-7..1, VK-7.2, VK-7.3), YK-8
(xompr uamuKaropoB YK-8.1, YK-8.2, VK-8.3), YK-9 (xoapl unaukaropoB YK-9.1, YK-9.2, VK-
9.3), YK-10 (komst muaukaropoB YK-10.1, YK-10.2, YK-10.3), VK-11 (kogsl unaukaropoB YK-
11.1, YK-11.2, VK-11.3), OIIK-1 (komer uuaukaropos OITK-1.1, OTIK-1.2, OIIK-1.3), OIIK-2 (ko-
abl naaukaropos OIMTK-2.1, OIIK-2.2, OI1K-2.3), OIIK-3 (xoxer uaaukaropos OIIK-3.1, OI1K-3.2,
OIIK-3.3), OIIK-4 (xompr uuaukaropos OITK-4.1, OTIK-4.1, OIIK-4..3), OIIK-5 (koapl HHIAMKATO-
poB OIIK-5.1, OIIK-5.2, OIIK-5.3), OIIK-6 (xomer uaaukaropo OIIK-6.1, OIIK-6.2, OIIK-6.3),
OIIK-7 (xomer uaaukaropos OITK-7.1, OITK-7.2, OTIK-7.3), OIIK-8 (komas! uxmukaropos OITK-8.1,
OIIK-8.2, OIIK-8.3), INIK-1 (xomsr naaukaropos [1K-1.1, ITK-1.2, TIK-1.3), TTK-2 (koxbl HHIAKATO-
pos I1K-2.1, TIK-2.2, T1K-2.3), I1K-3 (kxombr uaaukaropos [1K-3.1, T1K-3.2, T1K-3.3), [1K-4 (komsr
unaukaropos [1K-4.1, [1K-4.2, I1K-4.3), TIK-5 (uaaukaropos I1K-5.1, TIK-5.2,ITK-5.3), ITK-6 (ko-
nbl uHaukaropoB [1K-6.1, TIK-6.2, T1K-6.3), I[1K-7 (koxbr uaaukaropos I1K-7.1, TIK-7.2, T1K-7.3),
[TK-8 (xompr uaaukaropos I1K-8.1, TIK-8.2, T1K-8.3), I1K-9 (kxoxbr unaukaropos I1K-9.1, TTK-9.2,
[1K-9.3), ITK-10 (xomst uaaukaropos [1K-10.1, ITK-10.2, [TK-10.3).

[TonHbIe HAMMEHOBAHUS KOMICTEHIIMI M MX WHIWKATOPOB MPEACTABICHBI B 00IIEH XapaKTe-
pPHUCTHKE OCHOBHO# MpodeccHoHaNbHOI 00pa30BaTeIbHON POTPAMMBI.

4.2 Bua BbINYCKHOM KBATH(PUKALMOHHON PadoThI

Brimycknast kBanudukanronHas padoTa BBITIOJHIETCS B BUE OaKamaBpCKOH pabOTHI.

4.3 TpeOoBaHMs K BBINYCKHOI KBaJH(PUKALMOHHOI padoTe




4.3.1 TpeGoBaHusl K CTPYKType BbIIYCKHOM KBAJIM(PHUKALNMOHHOI PadoThI

BeinyckHast kBanugukanuoHHas pabora OakanaBpa COCTOMT M3 IMOSICHUTENbHOM 3allUCKU U
WITIOCTPATHBHOTO MaTepuaia B BUJE IJIAKATOB M YEpTEXel KaKoro-JIMOo y3jia MalluHbl WM Me-
XaHMU3Ma, NO3BOJISIOIINX ONHUCATh YCIOBUS paOOThI A€TaIN WIM UHCTpyMeHTa. O0bEeM MOSICHUTEI b-
HOM 3alMCKH JOJIKEH COCTaBIATh 55-60 cTpaHMI] TEKCTa, BHIIIOJIHEHHOTO HAa CTaHIAPTHBIX JIMCTAX
dopmara A4 mpudtom Nel4. [TosicHuTenbHAS 3anmucKa JOHKHA OBITh MIUTFOCTPUPOBAHA PUCYHKa-
MU, Tabnmunamu, ¢pororpadusMu MUKPOCTPYKTYp. OdopmiieHue NOSCHUTEIBHON 3aUCKH JOJKHO
cooTBeTcTBOBaTh akTyaibHou Bepcuu ['OCT 7.32 u peitctByromemy crangapty Tynl'V.

WnmoctpatuBHas yacte BKP mpecnexyer nens oToOpa3uTh coiepikaHue BBITOJHEHHON pa-
060Thl B BUJe TaOJIMIl CPAaBHUTEIbHBIX JAHHBIX MO (U3MKO-MEXAaHMUYECKHM M SKCIUTYaTallMOHHBIM
CBO¥CcTBaM 0a30BOT0 M MPOEKTHOTO BapHaHTa MCIOJIb3yEeMOr0 MaTepualia JJsi U3TOTOBJICHUS KOH-
KPETHOM JeTalli WIM MHCTPYMEHTA; IpaMKOB, YCTAHABIMBAIOIIUX B3aUMOCBSA3b TEMIIEPATypHO-
BPEMEHHBIX [1apaMETPOB TEXHOJIOTUYECKOTO Ipoliecca 00paboOTKU CO CBOMCTBaAMHM Marepuala, Oll-
penensonmmu TY Ha rotoByro npoAykuuoo. OHa Takke J0JDKHA BKIIOYATh MpauK TEXHOIOTHYe-
CKOTO TIpolIecca YIPOYHSIOmend 00padoTKM; CXeMbl MapIIPYTHOH TeXHOJOruu; (GoTtorpaduu MUK-
POCTPYKTYp; AMAarpaMMbl COCTOSIHHSI CIUIaBOB U Jip. I'paduueckass yacth pabOThl JOJKHA COlep-
KaTh YEPTEX JETald WM UHCTPYMEHTA, Ul KOTOPBIX pa3padaTbIBaeTCsl TEXIPOLIECC, C HAHECEHH-
€M OCHOBHBIX pa3MepoB, YTO SIBJISAETCS HEOOXOJUMBIM IIPHU BbIOOpE THUIIA TEPMHUUYECKOIO 000PYI0-
BaHUs U OINPENEICHUN €ro KOJIMYECTBA JJIsl BHIIIOJHEHUS TOJJOBOM MMPOU3BOJICTBEHHOM MPOTrpaMMBI.
KosnyecTBo MIUTIOCTPaTUBHOIO MaTepHaja, OlpeseisieMoe pyKOBOAUTENIEM, TOJKHO OBbITh JOCTa-
TOYHBIM ]ISl HAOOJIee TIOJTHOTO U3JI0KEHUs coiepkanust pu 3amute BKP.

B nosicHutenbHO# 3amucke mpu pa3paboTKe TEXHOJIOIMUYECKOrO IMpoLecca TaKKe JOJIKHO
OBITH y/IEJICHO BHUMAHHE YKOHOMHUYECKUM U 3KOJIOTHYecKHM BompocaM. [IpuHsaTEIE B paboTe Tex-
HUYECKUE pEIeHHs] M0 COBEPIICHCTBOBAHUIO 0a30BOT0 TEXHOJOTHYECKOTo Ipolecca JOJHKHBI
OBITH SKOHOMHUYECKH 000CHOBaHbI. Takoe cpaBHEHHE MOKET OBITh MMPOBEIEHO IO CTOMMOCTU MaTe-
puajia, HapuMep, UCXOAsl U3 COAEPKAHMS JOPOTOCTOSIIUX JIETUPYIOIIMX JJIEMEHTOB B CIUIABE,
CHI)KEHMIO KOJIMYECTBA TEXHOJOTMUYECKUX OMepaluil U 3Heprosarpar Npu U3TOTOBIEHUM ETalH,
YBEJIMYEHUIO JI0JITOBEYHOCTH PalbOTHI JeTaly WM MHCTPYMEHTa M ApYTuX nokasateneil. Paccmart-
puBas SKOJIOIMUYECKHE BOIPOCHl B cOOTBETCTBYIoIEM pasnene BKP, cinenyer obpatuts BHUMaHME
Ha MCIOJIb30BaHHUE YKOJIOTMUECKH YUCTHIX TEXHOJIOTHHM ¢ MUHUMAIbHBIMU BPEJHBIMHU BBIOpOCAMHU B
atMocepy, a Takke obecrieueHrne Oe30MacHBIX YCIOBUH TPyAa IPH BHIIOJHEHUH TEXHOJIOTHYe-
CKHX OIlepaLuil.

B pacuernoii yactu BKP Heo0XoauMo BBINMOIHUTH pacyeThl BPEMEHU HarpeBa AETald WU
MHCTPYMEHTA, ONPEAETUTh KOJMYECTBO €JUHHUI] OCHOBHOTO TEPMUYECKOI0 00OpYIOBAaHUS ISl BBI-
IIOJIHEHUS TOJOBOM IPOM3BOACTBEHHOM INPOTPaMMBI TEPMHUYECKOIO TOIPA3AEICHUS WU ApPYTue
pacueTsl 0 YCMOTPEHUIO PYKOBOIUTENSL.

TuryneHbI TUCT OsicHUTENBHON 3anck BKP nomken ObITh 0oOpMIIEH B COOTBETCTBUU C
00pasiom.

4.3.2 TpeGoBaHMsl K COAEPKAHUIO BBINYCKHON KBaJIH(PUKAIMOHHON pado-

ThbI
Copepxanue pa3ziesioB NOSICHUTEIbHON 3aITUCKU

1. BBenenune
[lenpro maHHOTO pa3jena sABIsSETCA KpaTkas WH(OpMaIUs o colepKaHUU BBITYCKHOW KBaJv-

(uKaIOHHON pabOTHI.
Jlnst 3TOr0 HEOOXOAMMO:
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- MPUBECTH KPATKYI0 XapaKTEPUCTUKY MAIIUHBI, MEXaHU3Ma WM TEXHOJIOTHYECKOTO 000pY-
JIOBaHUs (HampUMep, Ky3HEUHO-TIPECCOBOI0), B y3JaX KOTOPOTO 3KCIUTYaTUPYETCs JACTallb WM WH-
CTPYMEHT U JUIS KOTOPBIX OYyIeT pa3pabaThiBaThCsl TEXHOJIOTHIESCKUH MPOIIECC;

- YKa3aThb TNEPCIEKTHUBBI MOJACPHU3AIMN JTAHHOW MAITUHBI WJIK 00OPYIOBAaHHS M COITOCTABUTh
€€ XapaKTePUCTUKU C 3apyOeKHBIMH aHAJIOTaMHU;

- MOKa3aTh KaKue TEXHUYECKHUE PEIICHUS MPEJIOKEHBI TI0 COBEPIICHCTBOBAHUIO TEXHOJIOT H-
YEeCKOro MpoIlecca U3rOTOBJICHUS U 00pabOTKU JeTany WM WHCTPYMEHTa IO CPaBHEHHIO C 6a3o-
BBIM BapUaHTOM;

- 1OKa3aTh, KaK MPeIJIOKEHHBIC PEIICHUS M0 3aMEHE MaTepuaia WM TEXHOJOTHH YIPOUYHe-
HUS TIOBJIUSAIOT HAa TEXHUYECKHE XAPAKTEPUCTUKH BBIMTYCKAEMBIX MAIIUH WM TEXHOJOTHYECKOTO
000py1I0BaHUs, & TAK)KE COCTOSIHUE MPOU3BOJICTBA.

Tak kak BO BBEJCHUH JODKCH OBITh MPEJCTABICH KOHKPETHBIM MaTepuas 1Mo pe3ysibTaram
MPEIOKEHHBIX TEXHUUECKHUX PEILIEHUM, TO €ro 1e1eco00pa3Ho MUcaTh MOCIe 3aBEpIICHUs OCHOB-
Hoit yactu BKP.

2. AHanu3 coCTOSAHUS IIpOU3BOJCTBA HA 0azoBOM IpCAIIpUusATUA

OCHOBO# /i1l IPUHATUSL TEXHUYCCKUX PEIICHHI, KOTOPhIE MOTYT OBITh MPEUIOKEHBI TI0 CO-
BCPIICHCTBOBAHUIO TCXHOJIOTHYCCKOTI'O IMPOLECCa U3IrOTOBJICHUA U YIIPOUHCHHA KOHKpGTHOfI AcTalln
MAIllMHbl WJIM MHCTPYMEHTA, UCIIOIb3yeMOro it (POPMOU3MEHEHHSI 3arOTOBKH MPH U3TOTOBICHUH
ACTAJIU, ABJIACTCA aHAJIN3 COCTOAHHA ITPOMU3BOJACTBA HA 6a30BOM npeanpuAaATuu, rac CTyaCHT Impoxo-
JIAJT TEXHOJIOTHYECKYIO TIPAKTUKY.

AHanM3 COCTOSHUS MPOU3BOJCTBA CBOAMTCS, MPEXKJE BCETO, K OMHCAHUIO MaTepuaya, WC-
MIOJIb3YEMOT0 JIJIsl M3TOTOBJICHUSI KOHKPETHOM JeTaId WM MHCTpyMeHTa. [Ipu 3TOM cienyer oOpa-
TUTb BHUMAHUC Ha TAKHUC I1IOKA3aTCJIM, KaK €ro CTOMMOCTb, TCXHOJOTMYHOCTH IIpH q)OpMOI/I?:MC-
HSIOIUX W TEPMUYECKUX ONepalusix, oOecredeHrne CTa0MIBHOTO KOMIUIeKca (DU3HKO-
MEXaHUYECKHUX CBOWCTB B TEUEHHE BCETO pecypca paboThl. [lamee m3mararoTcsi TEXHOJIOTHYECKHE
MPOLIECCHI M3TOTOBIEHUS IETAIH UM MHCTPYMEHTA IO OCHOBHBIM (hOPMOM3MEHSIOIIUM OTIepaIlisIM
U YIPOUHSAIONIEH 00paboTKe C 1EebI0 MOMYyYeHUs] TPEOYEMOTO KOMIUIEKCA MEXAaHHYECKUX CBOMCTB,
a TaKKe XapaKTePUCTHKU O0OpYIOBaHUS, HA KOTOPOM OHH BBINONHAIOTCA. CleayeT nmpoaHamu3u-
POBaTh IPUMCHCHHEC HA 0a3o0BOM NpeaAnpusaATun TeXHOHOFHﬁ, CBSI3AHHBIX C BBI6pOCﬁMI/I TOKCHUYHBIX
BelIeCTB B aTMoc(epy, a TakKe TEXHOJOTHMYECKUX MPOIECCOB, B KOTOPHIX MpeobianaeT Oonblias
JIOJISL pPYYHOTO TPYJa U KOTOPBIE TPEOYIOT OOJBIINX 3aTPaT BPEMEHH, MICKTPOIHEPTHH WIIH TEXHO-
JIOTHYECKNX MaTepuanoB. K HemocTaTkam CyIIECTBYIOIIETO MPOU3BOJCTBA TaKkKe MOXKHO OTHECTH
NpPUMEHEHHE MOPAJTbHO U (PU3MUECKH YCTApPEBIIEro 00OPYIOBaHUS, HE TIO3BOJISIONIETO OCYIIECTB-
JSTh MPOTPECCUBHBIE METOIBI 00PabOTKH M 0OecreynBaTh OJJMHAKOBO BBICOKOE Ka4eCTBO, KaK Ha
CAWHHUYHBIX ACTAJIAX, TaK U IIPH prnHOC@pHﬁHOM IIPOU3BOJACTBC.

Takum 0Opa3zoM, 3aadeil JaHHOTO pa3jiesa sSBISETCS BBIIBICHHUE HEJOCTATKOB CYIIECTBYIO-
IETO TPOU3BOJICTBA U OTIPE/IeNICHIE HAIIPaBJICHU €r0 COBEPIIEHCTBOBAHUSI.

3. Pacuer ro10BO# NpOU3BOICTBEHHON MTPOTrpaMMBbI

PacueT rom0Bo# mMporpaMMbl TEPMUYIECKOTO MOPA3ACICHHUS TO3BOJISIET OMPEACTUTh THIT U
KOJINYECTBO OCHOBHOTO TEPMHUYECKOTO O0OPYIOBAHUS ISl BHITIOJHEHUS TEXHOJOTHUECKUX OIepa-
i, Ciemyer 3HaTh, YTO KOJHYECTBO 00pabaThIBAEMbIX B TEPMHUECKOM IOIPA3/ICIICHUH JeTanei
JIOJDKHO TIPEBBIIIATH TOTPEOHOCTh MPU COOPKE MAIIIMH, TaK KAK HEOOXOUMO JOTOTHUTEIBHO YUH-
THIBATh MOTPEOHOCTH JACTAJCH Ha OTIAAKY TEXHOJOTHYECKOTO MPOIecca M BBIMTYCK 3allacHbIX dYac-
Tel (metaneit).

[Iporpammy I1 TEPMHUYECKOTO TOIpa3AeiieHus Al JAHHOU JeTanu (MHCTPYMEHTa) B IITYKax
PacCUYHMTHIBAIOT IO opMyIie:
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= Bn(l +ﬁ)(1+i),

rac B - roaoBasd mporpaMma BbIITYCKa MalllMH, IIT.;
M - KOJIMYECTBO OJJHOTUITHBIX I[CTEUICIZ B y3JIC MallIMHBI UJIKM MCXaHU3Ma, IIT.;

(I - xonuuyecTBO JeTayiel, HEOOXOJUMBIX Ha OTPabOTKY TEXHOJOTHYECKOro mpoiecca, %o
(npunumaercs 0,5...1,5 % B 3aBUCUMOCTH OT CJIIOKHOCTH TE€XHOJIOTHYECKOIO MpoIiecca);

b - xonuuectBo 3amacHbIx uacTeil, % (IPHHHMAETCS B COOTBETCTBHH C IUIAHAMHU 0a30BOTO
MIPEATPUSITHS ).

["omoBast mMpOM3BOICTBEHHASI IPOTPaMMa TEPMUYECKOTO MOIPA3/ICIeHUs IPUBOJUTCS B BU-
1ie TabIMIBl, B KOTOPOH ClIeNyeT yKa3aTh 0a30BYIO U MPOEKTHYIO MAapKy CTajli, rabapuTHBIEC pa3Me-
pBI 1eTanu, HeoOX0AUMBIE JIUIsl BEIOOpA MPHUCIIOCOOICHHS U TUIIA 000PYIOBaHUSA, a TAKKE MacCy U
IporpaMMy BBIITYCKa JeTanell B IITyKax M TOHHAX, UCXOJS M3 T'OJOBOM MPOrpaMMBbl BBITyCKa Ma-
IIMH.

4. Boibop marepuaina

PanmonanbHbIid BEIOOp Marepuana Ui W3TOTOBJICHUS JIETallell MallMH WM WHCTPYMEHTOB
SBIISIETCS BaKHOM COCTABHOM 4acThiO TEXHOJOrHMYeckoro mpoiecca. [Ipu BeiOope martepuana s
KOHKPETHOM JIeTaj Il OCHOBHBIMU TPEOOBAHUSMHU SIBIIIOTCS: 0OECIieueHre KOHCTPYKIIMOHHON PoY-
HOCTHU, €r0 TEXHOJOTMYEeCKHE CBOMCTBA U COOTBETCTBHE TPEOOBAHUSM SKOHOMHYECKON dPPEKTHB-
HOCTH. BpIOOp Marepuana IOJDKEH OCYIIECTBIATHCS COMIACHO TeXxHU4YeckuM ycnoBusim (TY) Ha
TOTOBYIO HPOAYKIUIO, KOTOphIE pa3padaThIBalOTCS HAa OCHOBE KOHCTPYKTOPCKHX PAacyeToB IpHU
MPOEKTUPOBAHUH JIETAJIM UM MHCTPYMEHTA U YTOUYHSIOTCS B IEPHOJ AKCIUTyaTauuu. TY mpencras-
JSOT co00M KOMILIEKC TpeOOBaHUH, BKIIIOYasi MEXaHUYECKUE U HKCIUTyaTallMOHHbIE CBOICTBA, KO-
TOPBIMHU JIOJDKHA 00J1a/iaTh AeTanb i oOecriedeHus: 0e30TKa3HON €€ paboThl B T€UEHUE pacyeT-
HOTO BPEMEHU DKCIUTyaTalllH.

[Tpu Bemmonnennn BKP B kauecTBe neranu, 1ist KOTOPOil pa3pabaTbiBaeTCs TEXIIPOIIECC, PYKO-
BOJMTEIIEM YacTO Ha3HayaeTcs AeTaidb M3 TPYIIbI, TaK Ha3blBaeMbIX yHHU(UUIHpoBaHHBIX. [lon
YHA(DUIIUPOBAHHBIMH MTOHUMAIOT JIETalM, KOTOPbIe MHOTOKPATHO TOBTOPSIIOTCS B PAa3MYHBIX MO
HA3HAYCHHIO U KOHCTPYKIIMHM MalIMHAX U TEXHOIOTHYeCKoM oOopymoBaHuu. [Ipumepom Takux ne-
Tajgel MOTyT CIY)KUThb LIECTEPHH, Bajbl, OCH, IIPYXUHBI, peccopbl, O0aTHI, raifku. Kak mpasuio,
MaTepuan uig yHU(PUIIMPOBAHHBIX JeTaliell y)ke U3BECTEeH U OH ampoOUpoBaH Ha MPOU3BOACTBE. B
ATOM cllydae CTYAEHTY HEe0OXOAMMO OOOCHOBATH I11€JIECO00PA3HOCTh MCIOIB30BAHUS YKa3aHHOTO
Ha 4YepTeke JeTalu WIM WHCTPYMEHTa Marepualia U moao0paTh eMy MOIXOMASAIIUN MaTepua-
3aMEHUTENb, KOTOPBIM 00ecreduT TpeOyemblii KOMIUIEKC CBOMCTB cormacHo TY.

IIpoBenenue BbIOOpa € MOMOMIBIO MPOCTOrO COMOCTABICHUS MEXAaHMUYECKUX, IKCIUTyaTalu-
OHHBIX, TEXHOJIOTHUYECKUX CBOMCTB, BKJIIOUas CTOMMOCTh MaTepuaa, SIBJIsSeTCS HeMpOCTON 3a1ayeil.
B Takux cimyyasx BO3HMKAaeT HEOOXOJMMOCTb HCIIOJIb30BaHUS KaKOrO—JINOO 0OO0OIIEHHOTO (KOM-
IUIEKCHOTO) TMOKAa3aTessl, XapaKTepU3YIOLEero KOMILJIEKC HECONOCTaBUMBIX CBOICTB MaTepuaia B
nenoM. Pemenue nmomoOHOro poja 3anad ¢ NPUMEHEHHWEM Pa3HBIX METOJMK, OCHOBAHHBIX Ha HC-
MOJIb30BAHNU PA3IMYHOIO POJia KOJMYECTBEHHBIX KPUTEPHEB, B YUCIO KOTOPBIX BXOIUT METO]
HKCHEPTHBIX OIIEHOK, 0000IIeHHas (GYHKIUS KeTaTeTbHOCTH XappUHITOHA, BEIOOp HA OCHOBE aHa-
JM3a MaTPUIlbl PEIIeHU U Jp. ToAPOOHO paccMOTpeHo B MeToA. mocobuu [1]. Tlpu BeiGOpe maTe-
pHuanga HeoOXOAMMO YUUTHIBATh TAKXKE €0 TEXHOJIOIMYHOCTh B YCIOBUSAX KOHKPETHOTO MPOU3BOJI-
CTBa.

Ecnu ucnonuurens BKP cunraer HenenecooOpa3HbIM 3aMeHy MaTepuaia JeTald WK UHCT-
pyYMEHTa, TO OH 00513aH 000CHOBATh CBOE PEIICHUE.

4.1. YcnoBus paboThI 1eTaan



TpeOyeMmblil KOMIIEKC CBOMCTB 3aBUCUT OT YCJIOBUH pabOThl JeTalu B y3Ji€ MalllUHBI U Ipe-
JIOTIpeIeIIsieT BEIOOp MaTepHaiia U TEXHOJIOTHIO ypouHeHus. KoMIuieke cBOHCTB, KOTOPBIM JOJIXK-
Ha o0JyiafiaTh J1eTajdb B FTOTOBOM BHJI€, YCTAHABIMBAET KOHCTPYKTOP Ha OCHOBAaHUM PAacyeTOB U aHa-
Jn3a ee paboThl B y3J1€ MAILLIUHBI.

B nosicHurenbHOM 3anucke HeOOXOAMMO IPUBECTH YEPTEX (ICKU3) AETaNU UM UHCTPYMEHTA,
JUTSI KOTOPBIX pa3pabaThiBaeTCs TEXHOJOTHYECKHA mpoiecc. AHamu3 paboThl JeTaiu yao0HO Mpo-
BOJUTH C MCIOJB30BaHUEM YEPTEKA y3/a MAIIUHBl WM MEXaHW3Ma, HA KOTOPOM IIPOSBIISAETCS
B3aMMOJIEMCTBUE JaHHOW JETaal C OCTAJIbHBIMU, YTO J1a€T BO3MOYKHOCTb COCTaBUTh CXEMY JIEHCT-
BYIOIIIMX CHWJI, BBI3BIBAIOIIUX B aHAJIM3UPYEMOH AeTanu HanpsbkeHus. [locTtpoeHHble smiopsl Ha-
NPSDKEHUN TO3BOJISIOT BBIJCJIUTH ONACHBIE CEUEHUS, B KOTOPBIX PACCUMTHIBAIOT 3HAYEHUS] HOMHU-
HaJIbHBIX HAIPSDKEHUN U NIPOU3BOJAT PACUETHI HA MPOYHOCTH C ONPEICICHUEM OCHOBHBIX Xapak-
TEPUCTUK MEXAHWYECKUX CBOMCTB. CienyeT OLEHUTh HaAECKHOCTh JieTanu (y3/1a) B 3aBUCUMOCTH
OT YpPOBHS MPOYHOCTH MaTepuana. YKas3aTb Apyrue CBOMCTBA, KOTOPBIMU JOJDKEH 001agaTh MaTe-
pual, HaupuMep, 3HaueHUs yJapHOH BA3KOCTHU, XapaKTEPUCTUKHU IIJIACTUYHOCTH, TBEPJOCTb.

Ecnu cTyneHT 3aTpyqHSAETCs BBIIOJHUTDL YKa3aHHbBIE PacueThbl, OH JOJDKEH O3HAKOMUTBCS C
HUMHU Ha 0a30BOM NpPEANPUATUHU B OTJEJIE IIIABHOIO KOHCTPYKTOpa B IEPUOJ IPOXOXKACHUS MpPaK-
TUKH. AJIbTEpHATUBHBIM BAPMAHTOM MOJKET CIIY’KUTbh UCIIOJIb30BAHNE CIIPABOYHMKA [2].

Ji11 000CHOBaHHOTO BBIOOpA MaTepralia BaXKHO PACKPBITh KPUTEPUN PAOOTHI JETATH UIIH WH-
CTpyMEHTAa:

- XapakTep HarpyXeHus (CTaTUYECKUM, TUHAMUYECKHUH, LUKINYECKHI), KOTOPBIA OIpenesseT
THUII Pa3pyLLICHUS;

- TUN TpeHUsl (TPEHUE CKOJIBbXKEHUS WM TPEHHE KAu€HHUs), U3 KOTOPOro CIeayeT Moadop maTe-
PHAJIOB «I1apbl TPEHUSD», KOTOpast 00eCeUnT MUHUMAIbHBIN U3HOC JIeTajlel CONPSKEHMS;

- TeMIepaTypHbIE€ yCIOBHs pabOThI I€Talu, KOTOPbIE MPU HU3KUX KIMMAaTUYECKUX TeMIlepaTypax
OIIPEACIAIOTCA TEMIIEPATYPHBIM ITIOPOIOM XJIaJTHOJIOMKOCTH, IIPX HOPMAaJIbHBIX TEMIIEpATypax - CO-
CTOSIHUEM CMa3KM B y3JI€ MAlllMHbl WM XapaKTepUCTHUKAMHU >KapOIPOYHOCTH IPH MOBBIIIEHHBIX
TEMIEPATYPaXx;

- XapakTep BHEIIHEH cpe/pl (0ObIYHBIE YCIOBUS, MacisiHas BaHHA, BJakHasd atMocdepa u T. I1.),
olpeneNsonuil Bo3ieiicTBue paboueil cpesibl Ha MOBEPXHOCTHBIN CIIOM MaTepuana JeTaiau Uil UH-
CTPYMEHTA;

- CTENIeHb OTBETCTBEHHOCTH JIeTallu (HU3Kasi MJIM BBICOKAs), KOTOpas ONpeessieT XapakTep Bius-
HUS TOCJEICTBUN BBIXOJIa U3 CTPOs JETalu Ha olecredyeHne 0e30MacHOCTU >KM3HENEATEIbHOCTH
YeJIoBeKa (MCHOJIb30BaHKUE JOPOTOCTOSALIMX MAaTEPUAIOB B 3TOM ClIydae 0OOCHOBAHO COXPaHEHHEM
YeJI0BEYECKON KHU3HN);

- CTATUCTUKY OTKAa30B JIETAJH IO JaHHBIM 0a30BOr0 MPEINpUATHS, YTO OOOCHOBBIBAET CTpeMIie-
HUE K OOECIeUeHHUIO0 OJHOI JI0JITOBEYHOCTHU BCEX JleTaleld MAIIMHBI MM MEXaHW3Ma, MHaue 3TO
NPUBOAUT K yJOPOXKAHUIO MAIIMHBI (TIOOUYepeHast 3aMeHa JeTaneil TpedyeT ocTaHOBa, pa300pKH-
CcOOpKHM MEXaHHU3Ma).

Bce 310 nMeeT HemocpencTBEHHOE OTHOIIEHHE K pazpaboTke TY u BbIOOpY Mapku Matepua-
Ja. 3Ha4eHHs CBOWMCTB MaTepHaa ACTAIM WIM MHCTPYMEHTA IPUBOJAATCS B mojapasnene “TexHuue-
CKHE YCIIOBHSI Ha TOTOBYIO NMPOAYKIIHIO” B BHJIE TaOJIHII.

B oTnenpHBIX cimyyasx cieayeT paccMaTpuBaTh TakKe HCIIOJIb30BAHWE HEMETANTMYECKUX U
KOMITO3UIIMOHHBIX MaTepHaIOB B3aMEH METAJUIMYECKHX, YTO MO3BOJIMIO ObI COKPATUTh YHCIIO TeX-
HOJIOTUYECKUX ONepaluil IpU U3TOTOBJICHUM JETAIM C COXpaHEHUEM TpeOYyeMBIX IKCILUTyaTallHOH-
HBIX CBOMCTB. BpIOOp MaTepHanaoB U3 Ipynibl HEMETAUIMYECKUX MOJPOOHO pacCMOTpPEH B yueOHU-
ke «TexHonmorus KOHCTPYKIIMOHHBIX MaTeprasioB» [3].

4.2. O6ocHOBaHME BIOOpa MaTepuasa

Jro00#i TEXHOJOTUYECKUN TPOIECC MOXET OBITh YCIEIIHO pEaii30BaH Ha MPOU3BOJICTBE
TOJIBKO IMPpU YCJIOBUH MPOBCACHUA OIITUMAJIBHOI'O 135160pa MaTcpurajia ajid U3roTOBJICHUSA KOHKPCT-



9

HOW JIeTaIi UM UHCTPYMEHTA, TTOCKOJIbKY BEIOOP MaTepuaia u crnoco0a ero ynpouHeHUs! sSBISETCS
KOMILUIEKCHOM 3amaveil. B Meroaumdeckom nocobuu [1] «Beibop marepuana s AeTaied MaliuHy)
nox pexa. ['punbepra E.M. npoananu3upoBaHbl METOJIMKH BBIOOpA MAaTEPHATIOB U MIPUBEICHBI PEKO-
MEHALUU [0 BBIOOPY MApOK CTaIM MPHU PELICHUH KOHKPETHBIX 3a7ad.

[Tpu BEIOOpE MaTepuala A MPOSKTUPYEMOTO H3AETUs HEOOXO0MMO YUYUTHIBATH CIIEYIOIIEE:

- BO3MOKHOCTh YIPOUYHEHHUS JAHHOIO CIUIaBa Ha 33JaHHBI TEXHUYECKHUMH YCJIOBUSMU
YPOBEHb MEXaHMYECKHX U JKCIUTyaTallMOHHBIX CBOWCTB CIOCO0OaMU, peain3yeMbIMU B 3aBOJICKHX
YCIIOBUSIX;

- Ha3HA4YaeMbIl CIUIaB JOJDKEH 00J1aaTh XOPOUIMMHU TEXHOJOTMUYECKHUMHU CBOMCTBAMHU HE
TOJIBKO IIpU TepMuYeckoil 00paboTke, HO U mpu (HopMooOpa3yIOIIKUX OMEPALUIX HA 3arOTOBKE CO-
IJ1aCHO MapUIPYTHOW TEXHOJIOTHUH;

- HCII0JIb30BaTh 9KOHOMHO JIETMPOBAaHHbBIC U YTIIEPOAUCTHIE CTAId BMECTO BBICOKOJIETHPOBAH-
HBIX, COJIEpXAIINX B CBOEM COCTaBE JOPOTHE LBETHBIC U TYTOIUIABKHE JIETUPYIOIIUE SJIEMEHTHI,
CO3/1aBasi Ha MOBEPXHOCTH JAeTajeil PyHKIIMOHAIbHbIE TOKPBITUS;

-yJIy4dlIaeMble CTajdd MpU OOBEMHOW 3aKajKe OJDKHBI 00€CleurnBaTh CKBO3HYIO MPOKAIH-
BaeMOCTb JICTAIIH.

[Ip TexHWUYECKOM aHaIM3e BHIOOpA MATEPUAJIOB CIEAYET PYKOBOJCTBOBATHCS CICIYIOIIHM
AITOPUTMOM:

- OIIPECIIUTh TPYIINY CTajel M0 HA3HAUYCHUIO, B KOTOPOU COEpPKATCA MAaTepUalIbl CO CBOM-
CTBaMH, COOTBETCTBYIOIIMMHU TY Ha TOTOBYIO MPOIYKIIHIO, HAIIPUMEp, YIydllaeMble, [IEMEHTYe-
MbI€, BBICOKOIIPOYHBIE, PECCOPHO-TIPYKUHHBIC, IITAMIIOBBIC CTAIH U T. I1.;

- BBIOpATh U3 ATOU TPYIIBI HECKOIBLKO MapoK, KOTOpbIe o0ecreyar mociae TepMooopadoTKu
HEO0OXOAMMBbIC MEXaHUYECKHUE U IKCIUTyaTal[MOHHbIE CBOMCTBA;

- CPaBHHTb 3TH CTAJU MEXIY CO00M M0 XMMHUECKOMY COCTaBY M TEXHOJIOTMYECKUM CBOWCT-
BaM, HarpuMmep, 00Jiee TEXHOJIOTHYHBIMUA CUMTAIOTCSA CTalIH, Y KOTOPBIX HIKE KpUTUUYECKAsl TOUKa
A3 (MeHblIIIe PHEpro3aTpaT Ha HAarpeB);

- JUISL COTIOCTABJICHUsI KOMILIEKCa CBOMCTB MaTepHaya, BKIIOYasi €ro CTOMMOCTD, II€JIeC000-
pa3HO HUCIONB30BaTh KOJMUECTBEHHBIE KPUTEPUH, TIPUBEICHHBIE B METOI. mocoouu [ 1].

st BBIOpaHHOTO MaTepHuaia yKa3aTh:

- xuMuueckuii cocta cornacHo 'OCTy;

- MEXaHUYECKHE CBOMCTBA B COCTOSIHUM IMOCTABKU M B TEPMOOOPaOOTAaHHOM COCTOSIHUH,

- TEXHOJIOTHYECKUE CBOMCTBA;

- OMKCATh POJIb KAXKJIOTO JETUPYIOIIETO JIEeMEeHTa, B (POPMUPOBAHUYU CBOMCTB CTaJIH;

- YKa3aThb MapKy BO3MOXHOTO 3aMEHUTEIIS.

Crnemyer OTMETUTh, UTO 3aMeHa 0a30BOIl MapKH CTalid, UCTOJIb3yeMON Ha MPEINPHUSTHN TIPH
W3TOTOBJICHUHM KOHKPETHOW JETaau WM MHCTPYMEHTA, He SBIIAETCS 00s3aTelbHBIM YCIOBUEM MpU
BBITIOJIHEHHUH J1aHHOTO pazaena BKP. B atom ciyuae HeoO6xoammo 000CHOBATH 11€71€CO00pa3HOCTh
MCIIONIb30BaHUsl YKA3aHHOTO B YEepTEkKe Ha JeTallb MaTepHalia U Moao0paTh eMy MOAXOASIIUN 3a-
MEHUTETTb.

Bcest undopmarus, conepikariasicsi B JaHHOM pasjiene, T0JDKHA ObITh MOATBEPKICHA COOTBET-
ctByronuMu cebiikamMu Ha 'OCTeI u geiictByronue TY uiv cripaBOYHYO JTUTEPATYPY.

4.3. BXoaHO# KOHTPOJIb

[Tpu mocTyIuIleHNM Martepuana ¢ MPEeaNpHUATHs - TIOCTABIIUKA Ha 3aBOJI - MIOTPEOUTEINb Tap-
TUU METalljla MPOXOAT BXOJHON KOHTPOJIb, IENBI0 KOTOPOTO SIBJISETCS YCTAaHOBIIEHUE COOTBETCT-
BUsI Ka4eCTBa MAPTHH MaTepHalia TEXHHYECKHUM YCIIOBHSM Ha JIOTOBOPHBIE IMOCTaBKH. [locTymuB-
MUK B MPOU3BOJCTBO METAJLT MOJBEPracTcs BBIOOPOYHOMY KOHTPOJIO MO OTJENbHBIM CBOMCTBaM
Ha ero cootBercTBUe ['OCTaM corsiacHO cxeMe, YCTaHOBJIEHHOW OTJEJIOM TIJIaBHOTO METaJllypra
npeanpusTus - notpedurend. IIpu BXOIHOM KOHTpOJE MPOBEPSAETCS KayecTBO MaTepuaia 3aro-
TOBKH, a HE TOTOBBIX JIETaJlel U TOJIBKO 110 TEM CBOWCTBAM, KOTOPBIE MOTYT IOBJIUATH HA 0Opaba-
THIBAEMOCTh MaTepHalia, IPUBECTH K BOSHUKHOBEHUIO Opaka B pe3yibTare (opMooOpa3oBaHus WIN
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IpU TEPMHUYECKO 00paboTKe.

ITpu 3TOM NIPOBEPSIOT:

1. MapouHblii cocTaB - OCPEICTBOM XMMHUECKOIO aHaIN3a (IKCIPECC-METOA0M 0 OcC-
HOBHBIM 3JIEMEHTAM, OIIPEJCIIAIOUIMM MapKy CTaJIH);

2. MexaHn4ecKre CBOMCTBA — U3MEPEHUEM TBEPIOCTH MeTo1oM bpuness;

3. CopTaMeHT - M3MEPEHMEM MEpPUTEIbHbIM MHCTPYMEHTOM XapaKTEpPHbIX pa3MepoB (Aua-
METpa WIH IECTUTPAaHHUKA);

4. OTcyTCTBHE METAUTYprUYecKUX Ae(PEeKTOB (TPELIMH, 3aKaTOB) - BU3yaJIbHBIM OCMOTPOM.

5. BrImonHseTCS TEXHOJOTHYECKas Mpoda Ha TOPSYYI0 OCAJKY, €CIU 3arOTOBKY IMOJTy4YarOT
ropsiyeil MTaMIIOBKOM.

Cranu crienuajabHOr0 Ha3HAYEHMsI KOHTPOJIMPYIOT IO TEM CBOMCTBaM, KOTOpPHIE, B KOHEU-
HOM CUeTe, ONpeseNsAoT paboTOCIIOCOOHOCTh N3TOTOBICHHBIX U3 HUX JeTallei:

- IOJIIMIIHUKOBBIE - HA CTPOCHUE MEPJINTA U HEMETAIUINYECKHUE BKIIIOUCHNUS,

- HEP’KaBEIOILME - Ha CKJIIOHHOCTh METAJUIA K MEXKPUCTAJIUIMTHON KOPPO3HH;

- HHCTPYMEHTAJIbHBIE - HA CTPOCHUE NIEPIUTa U KapOUIHYI0 HEOJHOPOIHOCTb.

[Tpu Bemonnenuun BKP  crynenT nosmkeH pa3paboTaTh KapTy BXOJHOI'O KOHTPOJIS MeTayljia
JUISL U3TOTOBJICHUS JI€TaIM UM UHCTPYMEHTA, I1€ HEOOX0IMMO YKa3aTh:

- KOHTPOJIMPYEMbIE CBOWCTBA;

- MeToJbl KOHTpossi, cornacHo aeWctByrouiemy ['OCTy winu cranpapTy HOpeanpusitusi u
KpaTKO OIIMCaTh €T0 CYIIHOCTb;

- HOpMY KOHTPOJISI, TO €CTh KOJIMYECTBO MPOO OT MAPTHH MOCTABIIEMOTO METAJLIA.

5. TexHosornyeckas 4acTth

Llenpto maHHOrO pasfena sBisercs 00OOCHOBaHHE BBHIOOpa M pa3pabOTKa TEMIIEPaTyPHO-
BPEMEHHBIX M1apaMeTPOB TEXHOJOTHUYECKOTo IMpoIecca AJIsi COCTaBJIEHUS TEXHOJIOTUUYECKON KapThl
Ha TEPMUYECKYIO UM XUMUKO-TEPMUUYECKYIO 00pabOTKY

5.1. MapuipyTHast TEXHOJIOTHS

CTpykTypa TEpMHUUYECKUX TMOAPA3/IEICHUN MAIIMHOCTPOUTENbHBIX NPEANPHUATHI BO MHOIOM
oTpesieNsIeTcsl BUJAaMU TEXHOJOIMUYEeCKUX omnepauuii popmoodpasoBanus. Yaiie Bcero Jetanu Ma-
IIMH WM MEXaHU3MOB M3TOTABIMBAIOT HA METAJUIOPEKYIIMX CTAHKAX, METOJAMH IUIACTUYECKOTO
ne(pOpMHUPOBAaHUS U ITOPOLIKOBON METALTypIUu.

MapuipyTHasi TEXHOJIOTUSI YKa3bIBA€T MOPSAOK BBIMOIHEHUSI TEXHOJIOTUYECKUX Olepaiuil u,
IpeX/ie BCEro, MECTO TEPMHUYECKO 00pabOTKM B Mpoliecce M3rOTOBJIEHUS AETalIN U3 3arOTOBKH.
OTO Ba)KHO 3HATH MpHU pa3pabOTKe TEXHOJIOTHH MPeIBapUTENbHOM 1100 OKOHUATEIBHON omneparuii
TepMuueckoil oOpabotku. Eciam mnpenBaputenbHas TepMuueckas oOpaOoTka HeoOXomauma Iuis
yIydieHus: 00pabaTbIBa€MOCTH 3arOTOBKH Pe3aHUEM, TO OKOHYATEIbHAs! CIIY>KUT JUIs1 (POpMUPOBa-
HUSl OKOHYATEJIbHOW CTPYKTYpBI M CBOMCTB JE€TaJId WJIN MHCTPyMEHTa corjacHo TY Ha roToBylo
IMPOAYKLIHIO. B MapmpyTHOW TEXHOJOTHMH CIIEAyeT YKa3blBaTh TAKK€ TPAHCIIOPTHBIE OIEpALINH,
YUUTBIBAS MIPU 3TOM, YTO 3arOTOBKM B BHJIE OKOBOK WJIM IITAMIIOBOK OOBIYHO 0OpabaThIBAIOT B
TEPMUYECKHX OTAEIECHUAX KY3HEUHOTO 11€Xa C [IEJIbI0 UCKIOYEHUS TPAHCIIOPTHBIX PACXO0/I0B.

B nosicaurensHoil 3anucke BKP HeoOXoauMo mpuBECTH cXeMy MapLIpyTHOH TEXHOJOTHH,
I€ ClenyeT YCTaHOBUTH IOCIEN0BATENBHOCTE Ka)XJA0r0 BUJA TEXHOJIOTMYECKOM ONepaluy, B TOM
quCIIe TEPMUYECKOM U MECTO €€ BBIIIOJIHEHUS B MApIIPyTE U3TOTOBJIEHUS IE€TAIN C YKa3aHUEM TEM-
nepaTypHO-BPEMEHHBIX PEKHUMOB 00pabOTKH.

Crnenyrone 3a TepMuueckoi 00paboOTKO# omeparuu oOecrneynBaloT TpebOBaHUS K CO-
CTOSIHHMIO TIOBEPXHOCTH AETaIH, NOIYCKH Ha KPUBU3HY, dJUIMIICHOCTh OTBEPCTHM U IPYTHE MTOKa3a-
TENM KayecTBa, KOTOPbIE MOXXHO JTOCTHYb C IOMOILBIO JOINOJIHUTENbHBIX ONEpalMii, TakuxX Kak
XUMHUYECKAs] MM MEXaHUYECKAasi OYMCTKA IIOBEPXHOCTH, ITPaBKa, PUXTOBKA U JIp.
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C MapuIpyTHOM TEXHOJIOIMEW M3rOTOBJIECHMS JaHHOW AETaIu WM MHCTPYMEHTAa CIELYET 03-
HaKOMHUTHCS Ha 6a30BOM NPEANPUATHH B IIEPUO]] IPOXOKAECHUS IPAKTUKH.

5.2. O6ocHOBaHKE BBIOOpA TEXHOJIOTUUECKOTO MpoIiecca

ObecnieunTh HEOOXOAUMBIA YPOBEHb CBOMCTB JETaad MOKHO PA3JIMYHBIMU TEXHOJIOTHYE-
cKuMU criocobamu. Hampumep, ynpoyHeHUsT MOBEPXHOCTH JETald MOXKHO JOCTUYh METOJaMHU
XUMHUKO-TepMudeckoit 00paboTku (XTO), MOBEpXHOCTHOW 3aKaJKH MPH HArpeBe TOKAMHU BBICOKOM
gactoTsl (TBY), razomnameHHOro HarpeBa, HarpeBa B JIEKTPOJIMTE U T. . B nanHoMm pasnene
BKP nHeoOxoaumo BeIOpaTh 1 000CHOBATH TEXHOJIOTHYECKUM MPOLIECC, KOTOPHBIH 00ECIeYnT HE0O-
XOAUMBIN YPOBEHb CBOMCTB JIETAJIA COMIACHO TY Ha rOTOBYHO NPOAYKIMIO IPU MHUHUMAJIbHBIX 3a-
Tparax Ha MPOU3BOJICTBO W MUHUMAIIbHBIX BEIOPOCAX BPEIHBIX BEIIECTB B OKPYKAIOLIYIO CPEy.

Taxoli BEIOOp MPOU3BOAMTCS HA OCHOBE CUCTEMHOTO aHAJIN3a, JJIS 4ero He0OOXO0IMMO:

- pacCMOTpPETh BCE BO3MOXKHBIE CIIOCOOBI TEPMUYECKOM U XUMHUKO-TEPMUUYECKON 00paboTKH,
KOTOPBIE MOTYT 00ECTIEYUTh TPeOyeMBbIli YPOBEHb CBOMCTB;

- HCKIIIOYUTH BCE T€ CIOCOOBI, KOTOPbIE HEIb3s MPUMEHHUTh TEXHHUYECKU JUIS YIPOUHECHHS
JAHHOMW JIeTajy WJIM MHCTPYMEHTA 110 TEXHUUYECKON BO3MOKHOCTH U THUILY IIPOU3BO/ICTBA;

- U3 OCTaBIIUXCS TEXHOJIOTUN HEOOXOIMMO UCKIIOYHUThH T€, KOTOPBIE SIBHO TPEOYIOT OONBIINX
3aTpaT BPEMEHH, TPYIOEMKH, a TAK)KE IKOJIOTUYECKU BPEIHbIE TPOU3BOICTBA.

OkoHYaTeIbHBINA BBIOOP CIEAYeT OCTAHOBUTH Ha CIIOCO0E YIPOUYHEHHUS, KOTOPHIN rapaHTUPO-
BaHHO o0ecrnieuuT TpeOyemble CBOMCTBa jaeranu. Tak, HalpuMmep, IPUMEHUTEIbHO K YIPOUHEHUIO
HIECTEPHH C MaJbIM MoJylieM 3yba (M < 5 MM) moBepXHOCTHasl 3akainka npu HarpeBe TBY cramu
Jake ¢ TOHMWKeHHOoU mpokanuBaeMocThio (I1IT) MokeT mpuBecTH K CKBO3HOH 3akaike 3y0a, 4To
SBIISIETCS. HEJOMYCTUMbBIM, UCXOJSl U3 YCIOBUN ero paboThl. B 3TOM ciydae ciemyeT peKOMeH[o-
BaTh 0oJjiee MpoaoIDKUTENbHBIN cnoco0 XTO - eMeHTaluo WM HUTPOLUEMEHTALUIO C UCIIONb30-
BaHHMEM CTAJIU U3 TPYIIIBI IEMEHTYEMBIX.

[Ipu BBIOOpE TEXHOJIOTMYECKOI0 Mpolecca He0oOX0AMMO BBIOMpaTh HarboJiee palnoHab-
Hble CIOCOOBI TEMJIOBOTO BO3AECUCTBUS, O3BOJISIOIINE COKPATUTh KOJIMYECTBO OINEpaluii, 3KOHO-
MUTh SHEPropecypchl U TEXHOJIOTHUecKne Marepuaisl. [Ipu 7 ToM HEOOXO0IMMO PYKOBOJICTBOBATHCS
CJIEYIOIIMMH IPOrPECCUBHBIMM HAIIPaBICHUSIMHU:

- HCII0JIb30BAaHME OCTATOYHOM TETIOTHI IPEIbIIYILEH onepauy (KOBKU WX IITAMIIOBKH) IS
nocjaeayome TepMoodpaboTKu (OT)KUIa, HOpPMalIM3alliu), YTO COKpallaeT KpPaTHOCTh HarpeBa
CTallu;

- NIPEEMCTBEHHOCTh WJIM COBMEIIECHHE ONEpalUil CTPYKTYPHOTO M3MEHEHUS C UCIOJIb30Ba-
HUEM TeIUIa MPeAbAYIINX ONepalui, HalpuMep, 3aKajika HENOCPEACTBEHHO C IIEMEHTAllMOHHOIO
Harpesa C MOJICTYXHBAaHUEM, OTIIYCK B 3aHEBOJIEHHOM COCTOSIHUM (COBMELIEHHE OTIYCKa M MpaB-
KH) U T.]1.;

- IPUMEHEHUE CKOPOCTHBIX MeToA0B HarpeBa TBY mpu npoBeneHuM MOBEPXHOCTHON 3a-
KaJIKA B3aMEH TPYJAOEMKHX IPOLECCOB XUMUKO-TEPMUUECKON 00pabOTKH;

- UCTIOJIb30BAaHUE CPEJl HArpeBa M OXJIAXKJICHHs, MPEIOTBPAILAIOLINX OKUCIEHUE U 00e3yriie-
pPOKMBaHUE, a UMEHHO: KOHTPOJUpyeMble aTMOc(hephl TPU HarpeBe, HarpeB B KUIIAILEM CJIOE U T.1.;

- IPUMEHEHUE MEPOIPHUATUH, YMEHBIIAIOUINX Ae(GOpPMaIIMI0 HA 3aKIIOYUTENbHBIX CTaIusAX
TEpMOOOPAOOTKH: OXJIAKICHHUE TIPU 3aKaJKe B TOPSYCH M30TEPMHUYECKOH cpene (Harperoe Macio,
KUTSIIMNA CIION, pacIijiaBbl coJiel), OXJIaXKIeHHE HarpeThIX AeTajiei CI0KHOW KOH(UTrypaluu B 3a-
HEBOJICHHOM COCTOSTHUH (3aKaJiKa o] TPECCOM) U T.J.

5.3. Pa3paboTka peXxrMMOB TEXHOJIOTHYECKOro Impolecca yI-
pouHSstoIIEel TepMUudeckor 00paboTKH

3anaueil nanHoro pasnena BKP sBnsercss ycTaHOBIE€HME KOHKPETHBIX 3HAUEHUH TeMmIepa-
TYpPHO-BPEMEHHBIX [1APaMETPOB Ul BBIOPAHHOI'O TEXHOJOIMUYECKOrO IMpoliecca.
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[Tpexxae Bcero, HEOOXOIUMO YCTAHOBHUTH BCE OCHOBHBIE, BCIIOMOTATEIbHBIC U TOTIOTHUTEIb-
HBIE OIEpaIliy TEXHOJIOTHYECKOTO MPOIecca U MOPSIOK HMX BBITOJHEHHS. 3aTEM pa3/IeiuTh Kax-
JIyIO OTEepalliI0 Ha TEXHOJIOTMYECKUE TEPEXObl U JJI KaXKJIOro Mepexoja Ha3HAYUTh MapameTphl.
[IpenyioxkeHHBIC 3HAYEHHUS TEMIIEPATypbl HarpeBa, CKOPOCTH (BpEMEHH) HarpeBa, BPEMEHHU BHI-
JEPIKKH, CKOPOCTH OXJIAXKICHHS, COCTaBa OXJIAXKIAIOMIEH Cpebl U T. JI. JIOJDKHBI OBITh TEOpeTHYe-
CKH 00OCHOBaHBI C UCITOJIb30BAHUEM CIICIIMAIBHON M CIIPABOYHOM JIMTEPATypPHI.

[Tomy4yeHHbIE pacuyeToM WJIM TEXHUYECKUM aHAJIM30M 3HAUEHMs MapaMeTpoB Ipoliecca Tep-
MHUYECKOH 00paOOTKU 3aHOCATCS B TEXHOJIOTHUECKYIO KapTy, KOTOpas IPUBOAUTCS B MPUIOKCHHUH
K MOSICHUTEILHOM 3aITHCKeE.

B xoHI1IEe pasznena ciieayeT pacCMOTPETh BOIIPOCH O BO3MOXKHBIX NMPUYMHAX Opaka u pa3pabo-
TaTh MEPHI 10 MPEAYIPEKICHUIO €0 BOSHUKHOBEHUS.

Ecnm ipu  pazpaboTke 3T0or0 pasnaena TpedyeTcs BBINOJHEHHE HEKOTOPHIX pacuyeToB, HAIIPH-
Mep: BPEMEHHU HarpeBa JeTalied WM MHCTPYMEHTa, TO OHM BBINOJHSIIOTCA B pasjaene “PacuerHas
yacTh”.

5.4. TexHMueCKUN KOHTPOJIb U KOHTPOJIb KAUECTBA TOTOBOM IMPOAYKLIUU

TexHUYeCKUi KOHTPOJb MPEACTABISACT COOONH KOHTPOJb NMPAaBUIBHOCTH BBITIOJTHEHUS OIIe-
pauuii TEXHOJOTHYECKOro MpoLecca, KOTOPbI HENPEephIBHO OCYLIECTBIIAETCS Ha pabouux MecTax
HETOCPEJCTBEHHO pabodyMMU U MacTepamMH IPOU3BOJICTBA, MEPUOANYECKH - TEXHOJIOTHYECKIMHU
ciyx06amu 1iexa. BaXXHOCTb TEXHHYECKOTO KOHTPOJS COCTOMT B TOM, YTO HECOOJIIOJICHHE CPE.bl
00pabOTKM WM TEeMIIePaTypHO-BPEMEHHBIX PEKHMOB BIICYET 3a COOON CHIDKEHHE KauecTBa o0Opa-
0aThIBa€MBIX JieTallel, YTO MPUBOIUT K OpaKy Mpu TepMHUUYECKON 00paboTKe.

[Tpu pa3paboTke MaHHOTO pa3zena HeOOXOJMMO COCTABUTh MHCTPYKIHUIO MO TEXHUYECKOMY
KOHTPOJIIO TEXHOJOIMUYECKOTro Mpoliecca. B MHCTPYKIMM MO TEXHUYECKOMY KOHTPOJIO K TEXIPO-
eCCy TS KXKIO0TO TEXHOJIOTUIECKOTO Iepexo/1a HE0OX0IMMO YKa3aTh:

- TTapaMeTpbl KOHTPOJIS (TEMIepaTypHbIH pexXuM, NMPOJOKUTENBHOCT ONepaly, cpesa 00-
pabOTKM) M TOIMYCTUMBIEC 3HAYCHUS;

- METOJIbl U MPUOOPBI KOHTPOJIS (IPUOOPHI [UI U3MEPEHHUS, PETYIUPOBAHUS U 3aIIUCU TEMIIE-
patyphl; peiie BpeMeHH; ra30aHaIN3aTOPbl, BAKyyMETPBI, pOTAMETPHI U JIp. ).

- CBOICTBA JIeTallU 1OCJIE BBIMOJHEHHs ONEpaluy U JOMyCTUMBIE TPeAeIbl U3MEHEHUS ITUX
CBOMCTB.

KoHTposb kauecTBa TOTOBOM MPOIYKIIMK TPOU3BOJUTCS TOCIE 3aBEpIICHUS IMOJHOIO ILHUK-
Jla TEPMAYECKON 00paOOTKM M OCYIIECTBISETCS, KaK MMPAaBHIIIO, HEPA3PYIIAIONIMMHI METOJaMH HEIO-
CPEICTBEHHO Ha JleTalsAX. EciM TakoBble MPUMEHUTH HENb3sl, TO OH INPOBOJAMTCA Ha 0Opasuax-
CBUJICTEIISIX, KOTOPBIE TIPOXOIMIA TePMOOOPabOTKY BMECTE C JeTAIsIMU. TeKyImui KOHTPOJIb Ka-
4yecTBa MPOJYKIUU CBOIAUTCS K ONPEIETICHUIO TBEPJOCTH, CTPYKTYPhl U OOHAPYKEHUIO HApPY>KHBIX
Y BHYTpEHHUX Je(eKToB. TpeluHbl, BO3HHUKAIOUINE MPU TEPMOOOPaObOTKE, MOTYT OBbITh BBISBICHBI
IPUMEHEHHEM MarHUTHBIX JIe(PEKTOCKONOB, a KPUBU3HA U IPYTHe OTKJIIOHEHHUS OT T€OMETPUUYECKUX
pa3MepoB ¢ MOMOIIBIO IUIHT, IIEHTPOB U CTIIEIHAITBHBIX U3MEPUTENBHBIX MpHOopoB. KoHTpoIs Kave-
CTBa M0 MUKPOCTPYKTYpE MO3BOJSET ONPEACIUTh TIIIyOUHY YNpOYHEHHOTro ciosi. KoHTposs kade-
CTBa [IEMEHTOBAHHOTO CJIOS CIIEIYET MPOBOJNTH HA OTCYTCTBUE KapOWIHOW CETKH M TPOOCTUTHBIX
ISTEH B CJI0€, a TI0CJI€ HUTPOLIEMEHTAI[MM Ha OTCYTCTBHE «TEMHOM COCTaBJIAIOIIEH» U orpyOieHue
KapOUIHOM (a3bl.

B uHCTpYyKIIMK IO KOHTPOJIIO KauecTBa 00pabOTaHHBIX JeTajeil He0OX0AUMO YKa3aTh:

- METOBI KOHTPOJIS KayecTBa (CTaHIapTU30BaHHBIE METO/IBI MIIA TEXHOJIOTHYECKHE MTPOOHI);

- HOPMBI KOHTPOJIS (B MPOILIEHTaX OT MapTUU 0OpabOTaHHBIX JAeTajel Mpu Ca0YHOM METOJe
WJIU TIEPUOUIHOCTD 110 BPEMEHHU TTPU KOHBEHEPHOM METO1e 00pabOTKH);

- MECTO KOHTPOJIS Ha JIeTally;

- cr1oco0 MOATOTOBKHU AETaJIN JJIsl OCYIIECTBICHUS U3MEPEHUI];

- IONTyCTUMBIE 3HAUCHHSI U3MEPSIEMbIX XapaKTEPUCTHUK.
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6. Bei6op u pacuer noTpeOHOCTH OCHOBHOT'O, BCIOMOTaTEIbHOIO
U JIOTIOJIHUTEJILHOTO 000pyJOBaHUS

Bb1060p KOHKpPETHOTO THUMaXa 000pYIOBaHUSA ONPEICNSCTCS €ro BO3MOXKHOCTBIO KadecT-
BEHHOI'O BBINOJIHEHHs OIepaliii TEXHOJIOTMYECKOro Ipolecca MpU MUHUMAIBHOM TPYJI0EeMKOCTH
U SHEPreTUYECKHX 3aTparax, CTeIeHN MEXaHU3allMi U aBTOMATU3alUHU MTOTPY304HO-Pa3TPy304HBIX
U TPAHCHOPTHBIX ONEpalnuid, TOUHOCTH PETyIMPOBAHUSA TEXHOJIOIMUYECKHX [1apaMeTpOB, CTEIEHU
HAJICKHOCTH, a TAK)KE TUIIOM IIPOM3BOJICTBA.

B MaccoBoM U KpynmHOCEpUITHOM NPOM3BOJCTBE PEHTAOEIBHO MPHUMEHATh arperaTHoe 000-
pPYAOBaHUE HEMPEPHIBHOTO AEHCTBUS (HampuMep, EMEHTAI[MOHHBIC NIH KOHBEHEPHO-3aKAIOUHbIC
arperatbl). OHO oOnazaer OOJIBLION MPOU3BOAUTENBHOCTBIO, BBICOKOH CTEMEHBIO MEXaHHU3alUu
U aBTOMATHU3allld, CTAOMIBHOCTHIO KAa4eCTBA MPOM3BOAMMON MPOAYKIIMM M HU3KHUMH 3aTpaTamu
pyuHoro Tpyna. Ho oHO, Kak paBUJIO, SBJISIETCS Y3KOCHEIMAIU3UPOBAHHBIM U HEYCTOWYMBO pado-
TaeT MPH YACTHIX MEPCHATAIKAX.

B menkocepuiiHOM M IITy4YHOM NMPOU3BOJICTBE 3aPEKOMEHJIOBANIO ce0s cajouHoe 000pyno-
BaHHE BBUJY €T0 YHUBEPCAIBHOCTH U MPOCTOTHI MEPEHANAN0K (HAmpuMep, KaMEpHbIE MM IIaxT-
Hble neun). Ho oHo TpeOyer OosiblIMX 3aTpaT pydHOro TpynAa, 0OCIyXKHUBAETCs MeXaHU3MaMH 00-
IICLIEXOBOTO HA3HAYCHUS W XapaKTEPU3YETCs MEHee CTaOMIIBHBIM BBITYCKOM KadecTBa oOpabda-
ThIBaeMbIX JeTaneil. [llupokoe pacrnpocTpaHeHHE B TEPMUUECKUX L€XaX HAIIU COJISIHbIE BaHHBI.
OpHako yTuau3anus OTpaboTaHHOM COJIM 3arps3HSIET OKPY)KAIOLIYIO CPEmdy.

ITpu BbIOOpE 00OPYIOBAHUS CaJ0UHOrO TUIIA CIIEAYET YUUTHIBATh (hOPMY M rabapuThl 1eTalu
WIA WHCTPYMEHTA, a TaK)K€ KOHCTPYKIIMIO IPUCHIOCOOIICHNS, MTO3BOJISIONIETO PAIlHOHAIBHO pa3Me-
IIaTh AeTaly B paboueM INpOCTPaHCTBE, MPEMATCTBYsI NPOrudy jeTaneil Majuoi *KecTKOCTH, U OJJHO-
BPEMEHHO MPOBOJUTH TEPMOOOPAOOTKY rpymmbl aetanedl (caaxu). Hanpumep, tepmooOpaboTKy
JUIMHHOMEPHBIX JeTajeil (BajioB, oceil) 1enecoo0pa3Ho MPOBOJUTH B I€Yax IMIAXTHOIO THUIMA, Tak
KaK BEPTUKAIBHOE IOJIOKEHHE JIETAJICH COXPAHSETCS MPH OXJIAXKIECHUH MX B 3aKaJIOYHOH cpene,
4YTO YAOOHO HPU HCHOJIb30BAHUU BHYTPULIEXOBOTO MOABEMHO-TPAHCIOPTHOrO MexaHu3Mma. Kon-
KPETHYIO MapKy HarpeBaTelIbHOTO YCTPOWCTBA OIPEIENSIOT MO ONTHMAIbHOMY K03(dduumeHTy
3arpy3ku o00pyJ0BaHUs.

B sTom paznene BKP HeoO6XxoaumMo BBITIOIHUTH pacdyeT HE0OXOAMMOT0 KOJUYEeCTBa 000Py10-
BaHUS JUISI BBITIOJIHEHUS TOJI0OBOM MPOTPaMMBI.

[Ipexne Bcero HEOOXOAMMO OMPEICTUTh KOHKPETHYIO MPOWU3BOAMTEIBHOCTH IEYH, 3HAS
Maccy Ccajiku JieTaneil 1 Bpems ux oopabotku 1o popmyie:

rae G npomssoauTensHOCTS Meun, kr/uac; M -macca cafkH, Kr; T -BpeMs 06paboTKH, Jac.
3areM cieqyeT ONpeAeiuTh JIeHCTBUTENbHBIN ro10BOM (HOHA BpeMEeHH paboThl 000pyIOBaHHS

@ 1 KOTODPBIM BCETa MEHbIIE KaneHaapHoro. [Ipu MCmonb30BanMu yHUBEPCABHOIO 000PYI0Ba-

HUA nepuoanyeckoro aeiicteus @ 1 PACCUUTBIBAIOT IO (opMyJIe:
®,=(365—B—1)-T-u-K, nete — qacos,

rne B u Il — xonuuecTBo BEIXOAHBIX M MPa3AHUYHBIX JIHEH B TOLY, COOTBETCTBEHHO;
T — konmuuectBo gacoB paGoTs 06OPYIOBAHMUS B CMEHY;
H — xonm4ecTBO CMEH;
Kp — K03 GUIMEHT OTEPh BPEMEHHU Ha PEMOHT, IIEPEHANTAIKy PEKUMOB H Ha Pa3orpeB Meuu

K. =0,90—0,94).
(K, )
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Jlanee HEOOXOIUMO YCTAaHOBUTH «33/I0JDKEHHOCTHY Teun A (Tiede-yac.), T.e. HEOOXOTUMBIN
dboua 3hdHEKTUBHOTO BpeMEHH pabOThl 000pyAOBaHUS JUIsl 00paOOTKH MPETYCMOTPEHHOTO TO0-
BOM IIPOrpaMMOU KOJIMYECTBA IIPOYKLIUH

A=M/G,

rne M — ronosas macca o6paGareiBaeMbIx aeranei, kr; O — NPOM3BOAMTEILHOCTD IEUH, KI/Jac.
Heo6xommumoe komuuectBo exunu obopynosanus (N) paccunrsiBator o dhopmye:

N=A/®,.

Tak KaKk TpH pacyeTax 3HAUYCHUE N moxer IPEJICTABIIATh CO00M JI000e IPOOHOE YUCIIO, TO
JEeHCTBUTENHLHOE YUCIO eQuuuL [N 1 000pYyNOBaHUS IMOJIYYArOT OKPYTJICHHEM N 1o 6Gmwkaiimero
OOJIBIIIETO LEJIOTO YHCIIA.

Kos¢duimenT ucnonp3oBanns 060pynoBanns I HAXOZAT Kak OTHOIIGHHE PACUETHOTO KO-
audecTBa 000pyAOBaHUs K JEHCTBUTEILHOMY:

K=N/N,.

Kospdumment K orpaxaer s3bdexTnBHOCTD HCIONB30BaHUS 000PYIOBAHHS U TOIKEH HAXO-

muThest B mpegenax 0,75 - 0,85, Eciu K Beixomut 3a ykasanmbie npesens! 3HaueHuit, To HEO6XO-
JTUMO BBIOpaTh M3 TOU K€ CepuU Ieyb (arperaT) MEHbIIEH Wi OOJNblIeH TPOU3BOJUTENBHOCTH U
BHOBB ITPOM3BECTH pacyer.

AHQJIOTUYHO PACCUUTHIBAIOT KOJMYECTBO OOOPYIOBaHUS, UCIOJNb3YEMOIO Ha OCTAJIbHBIX
onepanusax, HAIpuMeEp, I OTITYCKa 3aKaJICHHBIX I[eTaJ'[CI\/JI. CJ'IG)IYCT YUYUTBIBATh, YTO IIPHU HHU3KOM
pacueTHOM 3HaueHUM Ko3dduuumenta K mozarpyska o0opynoBaHHsS MOXKET MPOU3BOAUTHCS IPU
TepMOOOpabOTKE APYTUX JAETaNeH.

[ToMUMO OCHOBHOTO TEPMHYECKOTO O0OPYAOBaHUS HEOOXOJIUMO TaKKe BbIOpATh JOMOIHH-
TEJIHOE M BCIIOMOTATENIbHOE 000PYAOBaHNE, K KOTOPOMY OTHOCSITCS MOEYHBIE MAIIUHBI, IPOMBIB-
Hble 0aku, mpecca Juis MpaBKU, TBEPAOMEPHI, MOABEMHO-TPAHCIIOPTHOE 0OopynoBanue U ap. Ero
KOJMYCCTBO PACCYHUTHIBAIOT HA OCHOBEC TCXHUYCCKU 000CHOBaHHBIX HOPM BPEMCHH I10 €ro CpC]IHGfI
HPOU3BOIUTENILHOCTH, KOTOpas JOJKHA OBITh HE MEHBIIIE MPOU3BOIUTEILHOCTH OCHOBHOTO 000-
PYZIOBaHMS, U 3aJaHHOM r'OJI0BOM IIpOrpamme.

ITo ykazanuto pykoBojutens BKP Heo6xoanmMo onucars NpuHIMIT pabOThl OAHOMN U3 €TUHMIL
obopynoBanusi. OnricaHue JOJDKHO COMPOBOXIATHCS CCBUIKAMH Ha COOTBETCTBYIOIIME UYEPTEXKHU
WIN CXEMBI, MPHUBEJICHHBIE B MOSICHUTEIBHOM 3aIUCKe.

Bce TexHonornueckoe 000pya0BaHue, UCTIONB3yeMOe TIPH BBITOJTHEHHH TEXHOJIOTHYECKOTO
npoliecca, JOHKHO OBITh 3aHECEHO B TaOJIMIly ¢ yKa3aHHEM HaMMEHOBAHUS, MApKH, OCHOBHBIX
TEXHUYCCKHUX XAPaAKTECPHUCTHUK U KOJTMYECTBA CAUHMUII.

4.3.3 TpeOoBanusi Kk 0(pOpMIIEHUIO BHINTYCKHOI KBAJIN(PUKANMOHHOKH pado-
ThbI
Jnst mpaBUibHOTO O(OPMIICHHS TOSICHUTEIBHOM 3alMMCKH BBIMTYCKHOM KBaJTM(DUKAIIMOHHOMN
paboThI HEOOXOAUMO CTPOTO MPUIEP)KUBATHCS CIASAYIOMNX YKA3aHUH.
1. Tekcr 3anucku. Bes moscaurensHas 3anucka BKP nomkHa ObITh HamucaHa sICHO, JJOTHYHO,
rPaMOTHO, JJAKOHUYHO U CIYXUTh OCHOBHOMY CBOEMY Ha3HAUEHUIO - OBITh HCTOUHUKOM HAyYHOU U
TEXHUYECKON MHPOPMAIIUU JUIS CTICIUATICTOB HE TOJIBKO TaHHOM OTpaciiv 3HAHMIA, HO U CMEKHBIX
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oOmacreil. HeomycTuMbl rpaMmMaTuyeckie, CHHTAKCHYECKUE M CTHJIMCTUYECKHE U OLIMOKH B TEK-
cre 3anucku. Hanmune Takux ommOOK JaeT OCHOBAaHUE ISl HEAOITyCKa padOTHI K 3aIUTeE.

Bce daxTrueckue martepuanbl, HIUTAThl, PUCYHKH, TpapuKH, TaOIMUIbI, 3aMMCTBOBAaHHbBIC U3
JUTEPATYPHBIX HCTOYHUKOB, 00S3aTEIIFHO COIPOBOKAAIOTCS CCHUIKAMU HA aBTOPOB.

2. Hymeparus pa3aenoB U mnojapaszaeios. s ynoOcTBa HanmucaHus, YTEHUS U pabOTHI C IO-
SICHUTEJIFHOM 3aIIMCKOM OCHOBHAS 4aCTh TEKCTA JIOJDKHA OBITH pasJiesieHa Ha pa3zedibl, 0Ipa3/Iebl
U IyHKTHL. Bee pasnensl, moapasaensl, MyHKTHl U MOAMYHKTHI (€CIIH OHU €CTh), HYyMEPYIOTCS TOJIBKO
apabckuMu nudpamu.

Paznenbl, moapa3aensl U MyHKTHI, €CIH MOCIECAHUE MPEICTABISIOT CaMOCTOSTEIbHbBIN HHTe-
pec, TOJDKHBI UMETh COJiep KaTelIbHbIE 3aroj0BKU. B 3ToM citydae OHM 00s3aTENIbHO BKIIFOYAIOTCS B
cojepkanue or4yera. Eciy myHKT WM TOJIMYHKT HE UMEET 3aroJIOBKa, TO €r0 HOMEpP MPOCTaBISIeTCs
B Hayaje MepBoil CTPOKH ab3ana, KOTOPHIM HAYMHAETCS COOTBETCTBYIOIINH ITyHKT, M B COAEPKaHUE
HE BKJIIOYAETCS.

Ecnu 3amucka comepXHT pe3yiabTaThl HMCCIEIOBAaHWH, KOTOphIE HEBO3MOXKHO —WIIU
Helenecoo0pa3sHo OOBEAMHUTh B OJMH pasfel, TO JIONMYCKaeTcs HECKOJIBKO pa3JielioB,
OOBEIMHEHHBIX €IUHOM METOAWKOW HCCIeNOBaHUS WM IUIAHOM HCCIETyeMbIX OOBEKTOB, WIH
€/IMHCTBOM M3y4aeMbIX MEXaHU3MOB M SIBICHHUU. J[pyruMu cioBamu, 3alECKa MOXKET COCTOSITh M3
HECKOJIBKUX Pa3/IesioB, B KOTOPBIX OTPaKEHBI pe3yJIbTaThl U METOUKH UCCIICTOBAHUS.

3. Tabmunpl. LudpoBoil marepual, MOMEUICHHBIH B MOSCHUTEIBHYIO 3alHCKY, OOBIYHO
opopmisierca B Bunae tabdnui. Mudbopmarus, obopmieHHas B BUAE TaOIHI, AOKHA OTIMYATHCS
KOMITAKTHOCTBIO, @ CaMH TaOJIMIIBI - €IMHOOOpa3HUeM MOCTPOCHUsI BO Bcel 3ammcke. Tabnuia co-
CTOUT M3 CIEAYIOIIUX 3JEMEHTOB: MOPSAKOBBIA HOMEP U Ha3BaHUE, CTPOKA C 3ar0JIOBKAMU M MOJ-
3arojJIoBKaMu, OCHOBHasA 4YaCTb - T'OPU3OHTAJIBHBLIC CTPOKU U BCPTHKAJIBHBIC CTOJ'I6III>I. Hazpanne
TaOJIMIbI HE TOTYEPKUBACTCS.

Tabmuiy pazMeniaroT mocie NepBoro YIoOMHUHAHUS O HEl B TEKCTE€ TAKMM 00pa3oM, YTOOBI ee
MOHO GBUIO YHMTATh 03 MMOBOPOTA MIHM C MOBOPOTOM TEKCTa IPOTUB 4acoBoil crpeiku Ha 90°.
Tabmuiry ¢ OOJIEITUM KOJMYECTBOM CTPOK JOIYCKAeTCs MEePeHOCUTh Ha Jpyroi jmct. [Ipu aTom
cTonOubl TabmuIkl HyMmMepyioTcs. Ha crienyromieil crpaHuile momMemniaercs CTpoka ¢ HOMeEpaMu
CTOJIOIIOB TAaOJIMIIBI, HAJ KOTOPOU crpaBa nuiryTcs ciosa "Ilpomomkenue Tadmuist 3.2".

Ecnu noBTopstoniuiicss B CTpOKax TaOIHIIBI TEKCT COCTOUT M3 OJJHOTO CJIOBA, TO JOMYCKAeTCs
€ro 3aMeHATh KaBbIUKaMM; €CJIM U3 JIBYX U Ooisee cioB — ciaoBamu "To xe". He gomyckaercs cra-
BUTh KaBBIYKH BMECTO MOBTOPSAIOIUXCA LU, MApOK CTajeil, MaTeMaTHYeCKMX U XMMHUYECKHX
CHMBOJIOB.

4. Unmoctpauuu. [lon nmmroctpanueil moHuMaeTcst r00oe rpadguueckoe n300pakeHne Win
¢dororpadus, BKIOYEHHOE B 3alIMCKY M OpraHMYEcKH CBA3aHHOE C TeKCTOM. Bee BuaBI MILTIOCTpa-
it (pororpaduu, rpaduKky, YEPTEKHU, CXEMBI U T.1.) B TEKCTE U MOJPUCYHOUHBIX MOAMUCIX UMe-
HYyIOTCsl pucyHKkamu. HoMmep prucyHKa cocTOUT, Kak ¥ HOMep TaOJuIlbl, U3 HOMEpa pasfena U Io-
PAAKOBOrO HOMeEpa, Hanpumep, "PucyHok 2.12" (qBeHaanartelii pucyHok BTOporo paszaena). CioBo
"PrucyHox" muImeTcst moJHOCThIO, €3 COKpaIeHHUs 01 €ro rpaduIecKuM n300paKeHUEM.

He cnenyer B GonbIIMX KOJMYECTBAX MOMEINATh B 3aMHMCKY TpauKu MEpBUUHON MH(pOpMa-
LMW, OTPAXAIOIINE PE3yNbTaThl U3MEPEHUN. /[0CTaTOYHO MOMECTUTHh 2 - 3 PUCYHKA C JIaHHBIMH
NEepBUYHBIX U3MepeHuil. OcTanbHble TpaQUKU TOKHBI CO/IepKaTh CTaTUCTUYECKH 00paboTaHHBIE
JaHHbIE, KOTOPbIE HE MPOCTO 3aMEHSIIOT JECATKU UCXOJHBIX KPUBBIX, HO M 00JEer4aroT BOCIPHUSITHE
CYIIECTBA U3y4aEMOTO SIBIICHHUS.

®otorpaduu MOryT OBITH BBITIOJHEHBI MPU MMOMOIIM CIIEIUATBHBIX I'PAPHUECKUX KOMIIbIO-
TepHbIX nporpamM (Photoshop, AxioVision u ap.). JlomyckaeTcs UCHONb30BaHUE CBETOKOMMHA HITH
kcepokonuii. [Ipy ucmons30BaHuM MporpaMMHoro obecredeHuss AXioVision Heobxomumo (oto-
rpaduu CTPYKTYp COMPOBOXKAATh M300paKeHUEM IIKalIbl 00BEKT-MUKPOMETpA B IPAaBOM HIIU Jie-
BOM HWKHEM yTiy (oTo.

5. ®opmyisl TpeOyrOT 0COOEHHO MPHUCTAIBHOIO K ce0e BHUMaHUs, TaK KaK HETOYHOCTh B UX
HaIMCaHUM MOXKET NMPHUBECTH K Cephe3HBIM OIIMOKaM Mpu pacuerax. DopMymbl ciieyeT mucaTh
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JIOCTAaTOYHO KPYIHO, pa300pyurBO, SICHO BBIACISAS WHAEKCHI M MOKa3arenu crerneHeil. XKenarenbHo
UCIIOJIb30BaTh OYKBEHHBIC O0O3HAYCHHS, PEKOMECHIIOBAHHBIC COOTBETCTBYIOIIMMHU CTaHIapTaMH.
Hab6op ¢opmyn ciienyer genate B pegaktope Gopmyi.

6. B cnmcok HCIoNIb30BaHHBIX MCTOYHUKOB CIEYyeT BKIIIOYATh BCE BUABI MCIOJIB30BAaHHOM
UHpOpPMAIIUU, B TOM YHUCIe MaTeHThl, oT4eThl 0 HWUP, nuznannpie KOHCIEKTHI Jiekuuid u ap. VcTou-
HUKJ HAYYHO-TEXHUYECKOH TOKYMEHTALMU MOMEIIAIOT B CIIMCKE B MOPSIKE MOSIBICHUS CCHUIOK B
TekcTe. Eciu 4rcio aBTOPOB B HCTOYHHKE 0OJiee TPEX, TO JIOMYCKAeTCs yKa3bIBaTh TOJIBKO (aMu-
JIMY 1 MHULIKAJBI IEPBBIX TPEX U3 HUX B CONPOBOXKIEHUM cioBa "u np.". Mecto uznanus (ropon)
MIUIIETCS TMOJIHOCTHI0, 3a HCKItoueHneM Mocksbl (M.), Cankrt — IletepOypra (CIIO.).

bubmuorpaduueckoe onucanue MoHorpaduii, yueOHUKOB, CIIPABOYHHUKOB U T.J. BKJIIOYAET
(GaMuIMI0 ¥ MHUIHMATB aBTOPOB, HAa3BaHUE KHHUTH, MECTO M3JaHHS, W3JATEIbCTBO, IO H3/aHMUS,
KOJIMYECTBO CTPAHMII.

VYka3zaHue cTaTbd B MEPUOAUUYECCKOM HU3AAHUH JTOJDKHO BKJIFOUATh (DaMUITUIO U MHUIUAIIBI aB-
TOPOB, Ha3BaHUE CTAThbH, HAUMEHOBAHUE KypHaia (BO3MOXHO OOILENPUHATOE COKpAIEHHUE), O/l
U3JIaHusl, TOM, HOMEp, CTPAHUIIBI.

7. B KOHIIE 3alIMCKH BBIHOCSTCS IMPHUITIOKCHUA. OHH BKIJIIOYAIOT BCIIOMOTaTelILHBIE 1 IepBUY-
HBIC JAHHBIC ,IIpHUJIAaralOT U HYMCPYIOT IIPHUJIOKCHUS B TIOPAAKE IMOABJIICHUSA CCBUJIOK Ha HUX B TCKCTC
3aIInCKMU.

4.4 TpeOoBaHusl K MOPSAAKY BBINOJHEHHS, MOATOTOBKH K 3alllUTe U 3allU-
ThI BBINYCKHOM KBAJTM(PUKALMOHHOI padoThl

BKP 6akanaBpoB no Hanpasienuto 22.03.01 MaTepuanoBesieHue 1 TEXHOJOTMH MaTepHaioB
BBINOJIHSFOTCS, IPEACTABIIIOTCS K 3aIIMTE W 3aIlMINAIOTCA B COOTBETCTBUU C YTBEPKICHHBIMM Ka-
benpoit METOAMUYECKUMH PEKOMEHIALMAMU T10 MOPAKY BbinmosHeHus U 3aummtbl BKP, pa3pabo-
TaHHBIMU Ha OCHOBE [ 'OoCynapcTBEHHOTO 00pa30BaTENLHOIO CTaHAapTa Mo Hampasienuto 22.03.01
n Cranpapra cucreMbl MeHemkMeHTa kadectBa Tynl'yY «MrToroBas rocyaapcTBeHHas arTecTanus
BeimyckHuKa» CT Tynl'V 8.6-01-2020.

[Tponienypa nposeneHus 3amuT Ha kapeape MuM orpaboTaHa MHOTOJETHEH MPAKTUKOHN, YTO
obecnieunBaeT 3QppeKTUBHYIO U opranu3oBaHHyto padboty I'OK. 3acenanus 'K mposogsTces B co-
OTBETCTBHM C 3apaHee COCTABJIEHHBIM M YTBEpXJAE€HHBIM pacnucaHueM. O peryiameHTe palboThl
['OK cTyaeHTHI OMOBEIIAI0TCS 3apaHee.

Tematuka BKP npeanaraercs nubo nmpenonaBatensimu kadenapsl - pykoBogutensimu BKP, nu6o
3aMHTEPECOBAHHBIMU TPEANPHUATHSAMH W OpPraHu3alusIMU, OOCYXKAaeTcsd U yTBEp)KIaeTcd Ha 3a-
cenanuu kadeapsl 3a 1 rox o 3ammtel crynentamu BKP. Ctynents! nonyvarot 3ananue Ha BKP ¢
pa3BEepHYTHIM IUIAHOM M OOIIMPHBIM MEPEYHEM JIUTEPATYpPHI IO TEME B Hayajie 7-0ro ceMecrpa u
HPUCTYIAIOT K €r0 BBIITOJIHEHUIO COrTIACHO pa3pab0TaHHOMY rpaduky.

YacTh CcTyIeHTOB HAaUMHAIOT padoTaTh Mo TemaThke cBoer Oymymiert BKP Ha 3-M kypce B pamkax
CTYJIEHUECKHX HAayYHbBIX KPY>KKOB.

B Temaruke npexncraBieHHbIX K 3ammre BKP  HaxomsaT oTpaxkeHue Kak TpagulMOHHBIE JUIS

Kadenpsl, Tak 1 HOBbIE COBPEMEHHbIE Hay4YHbI€ HAIIPaBJICHUS:
- ipo6JieMbl (PU3MYECKOr0 METaNIOBEACHUs], pa3BUBaeMble Ha Kadenpe MuM B pamkax rocOroom-
KETHBIX Hay4YHO-HCCIIeI0BATENbCKUX PadoT, JOrOBOPOB, 'PAHTOB U MHUIIMATUBHBIX POEKTOB

- HCCIIeIOBaHUE CTPYKTYpPHI, PU3NUECKUX U MEXaHUYECKUX CBOMCTB METAJUIOB U CILJIaBOB,

a TaKk)Ke TMEePCIEKTUBHBIC HAYUYHO-TIPAKTUYECKUE HATIPABICHHUS:
- pa3paboTKa TEXHOJOTUYECKUX MPOIECCOB TEPMUUIECKON 00padOTKH aeTanei;
- TEXHOJIOTUU U3TOTOBIICHUS U3JIEIHI U3 TTOPOIIKOBBIX MATEPUAIOB .
ITo pemennro kadenpsr BKP B GakamaBpuate, kKak mMpaBuio, TOJDKHBI COAEpKaTh pedepaTuBHYIO
4acTh, BHIITOJIHEHHYIO Ha OCHOBE aHAIM3a y4eOHOM, MOHOTpapUIeCKON U MePHOANYECKON JTUTEpaTy-
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PBI M HEOOJIBIITYIO OPUTMHATIBHYIO YacTbh, COIEPIKAIILYIO JIOO PacueThl, IH0O SKCIIEPUMEHTAIbHBIC pe-
3yJbTAThl, OITYYEHHBIE CTYACHTOM; JIOIMYCKAIOTCS pabOThI TOIBKO C aHATMTHYECKMM 0030pOM CHEIH-
aJIbHOM JIUTEpaTyphl 10 TEME, a TAaKKe HAIPABJICHHBIE HA CO3JaHUe U paclMpenue (oHma yxe cyle-
CTBYIOIIMX JIAOOPATOPHBIX paboT MO AUCHUIDIMHAM y4eOHOTo IUIaHa, Ha TPOBEICHNE MTaTeHTHOTO MO~

HCKa.

C uenbto 00CYXKIEHUSI pe3yNbTaTOB MCCIENOBAaHUM, BHIOOpA HAIpaBJICHUS MPOBEACHUS IKCIIE-
PUMEHTOB, MPUBUTHS CTYICHTAM HABBIKOB ITyOJIMYHBIX BBICTYIUICHHN Ha Kadeape OpraHu30BaHbI 10~
CTOSIHHO JICMCTBYIOIIME CEMUHApbl. BpICTyIIeHHME HAa CeMHHApax XKenaTesIbHO COITPOBOXKIATh Yep-
HOBBIMU (HJIM YK€ TOTOBBIMU) TpaUueCKUMU MaTepUaIaMH U UILUTFOCTPALIUSIMHU.

OtnenbHble METOAMYECKH CIOXKHBIE M TPYJOEMKHE OKCIEPUMEHTBHI, TpeOyroume
CIEIHUAILHOTO JIONMycKa JUisi paOdOThl Ha COOTBETCTBYIOIIMX YCTAaHOBKAX, MOTYT IPOBOIUTHCS
COTpyAHUKaMH JabopaTopuii kadenap yHuBepcutera wian opranmzanuid, HUM. B stux cimydasx
CTYJICHT JIOJDKEH MPUCYTCTBOBATH MPHU IKCIIEPUMEHTE, XOPOIIO pa3dupaThCcsi BO BCEX JCTANSAX €ro
MIPOBE/ICHMUS.

B Teyenme cpoka BBIMIOJHEHHUS BBITYCKHON KBaIM(UKAIIMOHHOW pabOTHl  JBaXKIbI
(OpHEHTHPOBOYHO 3a JIBa MECAlla U 3a MECSI] 0 3alUThl) 3aBeAyIOIIUNA Kadeapoil opraHuszyet
CMOT]p BBITIOJIHEHUSI BBITYCKHBIX paboT. XO0J BBINIOJHEHHUS CTYIEHTAMHU BBITYCKHBIX PadoT (B %)
cekpetaps [ DK oTpakaer Ha cTenae kadeapsl.

[TostHOCTRIO OGOPMIICHHYIO M BBIYMTAHHYIO BBITYCKHYIO KBATH()HUKAIMOHHYIO paboTy H
rpaduuecKkyr0 4acThb CTYIEHT O053aH MpPenbsSBUTH PYKOBOAMUTEN0 He mo3anee 20 mHell 1o ee
3alMThL. B TedeHne 3Toro cpoka CTyJIEHT JOJDKEH BHECTH BO3MOXKHBIE UCIIPABJICHUS B pa0OTy U €€
rpaduuecKkyro 4acTb B COOTBETCTBUU C 3aMEYAHUSIMH PYKOBOJUTENS, MOTYYUTh OT HErO OT3BIB O
cBoeit pabote Hax BKP u momyck 3aBenyroriero kageapoit MuM k 3amuTe.

PykoBoauTenp mpocMarpuBaeT MpeAcTaBICHHbIE MaTepHalibl K 3alIUTe (MOSICHUTENbHAs 3a-
MMCKa, WUTIOCTPAIIMOHHBIE U Pa3/IaTOYHbIC MaTepHAJIbl) U JAeT MUCbMEHHBIN OT3bIB O paboTe CTY-
neHta B nepuoi noarotoBku BKP. Ilpu monoxuTenbHOM OT3bIBE PYKOBOAMTEND JOMYCKAET CTY-
nenta k 3amute nepen ['OK cBoelt moAnMMchi0 Ha TUTYJIHHOM JIUCTE MOSICHUTENILHON 3aITUCKA U B
3a4E€THON KHMXKKE.

Ecnu pykoBonutens BKP He cunTaeT BO3MOXHBIM JIONMYCTUTh CTYIE€HTA K 3aIlUTE, OH TaKXKe
000CHOBBIBAET CBOE MHEHHUE B OT3bIBe. OCHOBAHUSMHU JJISl HE JOMYCKa PYKOBOJIUTENIEM CTYACHTa K
3alIUTE ABJISIOTCS:

- HecooTBeTcTBHUE npeacTaBiieHHO BKP BrimanHOMY 331aHHUIO;

- HETOJIHOTA 3aMKCKH, HU3K0E KaueCTBO € 0OPMIICHNUS;

- HETPaMOTHOE M3JIOKEHUE MaTepHalIa;

- HaJn4ure TpyObIX OMMOOK B pacueTax U pa3padOTKe OTAENbHBIX Pa3/IelioB;

- BBISIBJICHHAs] HECAMOCTOSTEIBHOCTD CTy/IeHTa mpu padote Haga BKP.

[losicHuTenpHas 3amUCKa BMECTE C OT3BIBOM PYKOBOIUTENS MEPEAAETCs CTYJIEHTOM 3aBe-
nyromeMy kadenpoi sl molydeHus: OoT Hero gomycka k 3ammute BKP moamuceio Ha THUTYIBHOM
aucTe paboThl.

Ecnu 3aBemyrommii BeITTyCKaroIen Kageapbl HE CYMTAET BOBMOXKHBIM JIOMYCTUTH CTY/ICHTA K
zanute BKP, Bonpoc BeiHOCHTCS Ha Omipkaiinee 3acenanue kadenposl. Ha 3acenanue npurmnaria-
I0TCS CTYJICHT U PYKOBOAUTENb PaboThI. Pemenue xadeaprl o AOMycKe WU HE OMYCKe CTyIEHTa K
3aIIUTe SIBISETCS OKOHYATeNbHBIM. [0 mpockOe cTyaeHTa Komusl BBHITUCKHA M3 MPOTOKOJIA 3acea-
HUs Kadenpsl BbIaeTCs eMy Ha pykH. /[ekaHaT TOTOBHUT MpUKa3 00 OTYMCICHUU CTYJEHT, KaK He
npeacraBuBiero kK 3anmre BKP.

Crynenr, nonyuenssiii k 3amute BKP, npeacrasnser cekperapro ['OK (He mo3znHee yem 3a
JI€Hb J10 3aIIUTHI) CIEeAYIONIIEe MaTepHAaIbl:
® T[IOSICHUTEJIbHYIO 3aMKCKY, MOAMNCAHHYIO 3aBEYIOINUM Kadeapoil, UCTIOJHUTENEM -CTYIEHTOM,

pPYKOBOJIUTENIEM PalbOThI;
® JJUTIIOCTPALIMOHHBIE (Pa3IaTOUYHbIE) MAaTEPUAIIbI, IIOJMUCAHHBIE CTYJIEHTOM U PYKOBOUTENIEM;
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e oT3bIB pykoBoautens BKP;
e pedepar u dnmekTpoHHbIi Qaitn BKP;
e O0(QOPMIICHHYIO I€KaHATOM 3a4ETHYIO KHUXKKY.

B I'OK moryT ObITh HpeACTaBlIEHbl U IPYrHe MaTepuabl, OTpaXKalollie HayYHYyIO0 U MPaKTU-
YECKYI0 IIEHHOCTh BBIIIOJHEHHOU paboThl, a TaKXKe XapaKTEePU3YIOIIME JUYHOCTh CTYAEHTAa 3a Ie-
puoa 00ydeHus (KOMUU OMYOJIMKOBAHHBIX CTATEH, palliOHAIM3ATOPCKUX MPEATIOKECHUN HaA MTPAKTH-
K€, aBTOPCKUX CBUJETEIHCTB MJIU NMAaTEHTOB, HATPAJAHbBIX JHCTOB, BHIITMCKU M3 MPUKA30B O HArpax-
JEHUH, TIPEMHUPOBAHUH WM OOBSBICHUHM OJIArOJAPHOCTH PEKTOpa; MPUOOPBI, MAKETHI, MOCIH,
nporpammsl 1t OBM u 1.1.).

CTy,I[eHTI)I, HE MMPEACTAaBUBUINEC BKP B YCTAHOBJICHHBIC CPOKH, K 3allIUTEC HC JOIMYCKAIOTCA U
MMPEACTABIIAIOTCA K OTYHUCICHHUIO.

CryaeHTbl, OJIHOCTBIO BBIITOJIHUBIINE Y4eOHBIH IUIaH TEOPETUUECKOr0 0OYyUEHUs, YCIEUIHO
IIpoUIeIIINE IPOrpaMMy MPAKTUKU U npenacraBusine B 'OK Kk ycTaHOBIIEHHOMY CPOKY AOIYILEH-
HbIE K 3ammTe Matepuansl BKP, 3ammmaror BeiTycKkHbIE KBaJM(UKAIMOHHBIE Pa0OTHI HAa 3acena-
HUSX FOCYAAPCTBEHHON 9K3aMEHALIMOHHOM KOMUCCHUH.

Cpoxku 3amutsl BKP pernamenTtupyrorcss npuka3oM pekropa yHuBepcuteTa. I'paduk 3amur
pabot cexperapp ['OK BbeiBemmBaeT Ha Tocke OOBSBICHUN Kadeapsl 3a Mecsll 10 Hadaia padoThI
roCyJapCTBEHHOM aTTECTallMOHHOM KOMHCCHUU.

[lepen navyamom 3amuThl cekpetapb uHGopmupyeT ['OK o BBHINOTHEHUH BCEX YCIOBHIA, MO-
3BOJISIOUINX MPUCTYIHUTH CTYEHTY K 3amuTte BKP .

[TyOnuuHas 3amuTa COCTOUT U3 J0Kkiaaa cryaenta (12-15 mun.) mo teme BKP, compoBoxna-
eTCsl WTIOCTPATUBHBIMU MaTepHaiaMu, Bonpocamu wieHoB ['OK u oTBeTamu cTyJeHTa Ha 3TH BO-
npocel. [Ipenacenarens 'OK, 3aBenyronuii kadenpoit 00ecrneuynBarOT IEI0BYIO U CIOKOWHYIO 00-
CTaHOBKY Ha 3amuTtax BKP.

Hanee I'DK mepexomutr k obcyxaeHuto nonoxenHoir BKP. Umenbr koMuccum 3amaror
BOMPOCHI JOKJIATYNKY, HA KOTOPBIE OH JIOJDKEH JaTh KpaTKhe U rpaMOTHBIe OTBETHI. [locne oTBeTOB
Ha BoIpockl cekperapp ['DK 3auuThiBaeT crnpaBKy 00 YCIEBAEMOCTH CTYyJEHTa 3a IEPHO.T
oOydeHus, OT3bIB pyKoBoguTens paboTbl. CTyAEHTY MpeNoCTaBIseTCS TNpPaBO OTBETUTh Ha
BO3MOJKHBIE 3aMEUaHUsT PYKOBOIUTEIIS.

Jlyumine BKP pexoMeHyt0TCSl Ha €KeroHbld KOHKYPC JYYIIUX Hay4HbIX paOOT CTYJEHTOB.
B tex ciywasx, Koraa CTYAEHT NPHU BHIIOJHEHUH BBITYCKHOM paboThl MOKa3and MCKIIOYUTENIbHbIE
CHOCOOHOCTH, TMOJIYYMJI 3HAaYMTEIbHbIE HayuyHble pe3ynbTaThl, I DK MokeT naTh pekoMeHIaluio
CTYJEHTY I IOCTYIUIEHUS B MarucTpaTypy.

IIpu BBINONIHEHNMN YCIIOBUS BBIAAYU AMILUIOMOB C OTJIMYMEM BhITycKHUKaM Tynl'yY sk3a-
MEHAI[MOHHAs KOMHCCHUS TPUHUMAET PEIIeHHE O BbIJaue CTYACHTY IUILIOMa ¢ OTiandueM. Jummom
C OTJIMYMEM BBIJIA€TCS BBITYCKHUKY:

- UMEIoUIeMy M3 OOILEro KOJMYecTBa OLIEHOK Pe3yNbTAaTOB CIAa4d KYPCOBBIX IK3aMEHOB,
3aBEpILAIOIINX M3YYEeHUE JUCLUUIUIMH Y4eOHOro IjaHa (MUTOTOBBIX HK3aMEHOB), 3aIMT KYPCOBBIX
paboT, MPOXOXKAECHUS NMPAKTUK U APYTUX UCIBITAHUM TEKyIIei aTTecTallui, BHOCUMBIX B IIPHIIOXKeE-
HUE K TUIIIOMY, He MeHee 75 % oneHoK "oTau4yHo", a OcTajgbHbIE OLIEHKH "XO0poiIo";

- IpoUIe/IIeMy aTTeCTAllMOHHbIE MCIBITaHUS, BXOJASIIME B UTOTOBYIO TOCYJIAapPCTBEHHYIO
aTTecTaluio ( 3allMTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThl) C OLEHKON "OTIUYHO".

[Tepecnaua KypCOBBIX PK3aMEHOB, pabOT M MPOEKTOB C IENIbIO TTOBBIIIICHHSI OLIEHOK (He Ooee
JIBYX) U MOJIYYCHHSI AUIJIOMA C OTIIMYMEM pa3pelIaeTcs: MPopeKTOpoM (TI0 MPeACTaBIESHUIO BBITYC-
Karomiei kadenpsl 1 1ekaHaTa) OJMH pa3 Ha MOCIETHEM roAy 00ydeHusI.

HpI/I MOJIy4YCHHUU CTYACHTOM OLCHKH «HCYHOBJICTBOPHUTCIBHO» KOIIHUA COOTBCTCTBYIOILICTO
MPOTOKOJIA PENICHUs] KOMUCCHU TIPEACTABIISIETCS] B IEKaHAT ISl IIOATOTOBKH IMpHKa3a 00 oT4HcIie-
HUM CTY/ECHTa, a OPUTHHAI — B OTJEN KaJpOB YHUBEPCUTETA I MPUOOIICHUS K JIUYHOMY JEIy
CTY/ICHTA.
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IToBTopHas 3amura BKP Bo3moskHa npu BoccTaHoBieHUM cryaeHTa B Tynl'V, Ho He paHee
3-X MecALEB U HE M03XKe 5-TH JIET Nocie NPOXOKACHUS NepBUUHON 3amuThl. [1o pemenuto kaden-
pBI TeMa paboOThI MOXKET OBITh COXpaHEHa MM 3aMEHEHA Ha HOBYIO.

Anemsinua cryaenTta no ouenke 3amuTel BKP 'K Bo3mokHa TOJIBKO 1O BOIIpocam mpo-
LeAypbl IPOBEIEHUS T'OCYJAapCTBEHHOHN arTrecTaluu. 3asBICHUE MOJAETCA CTYIEHTOM B TEUYEHHE
OJIHOTO JIHSI 1OCiie OOBSABICHUS PE3YyJIbTATOB 3alUT U PAacCCMaTPUBACTCA PEKTOPOM (IIPOPEKTOPOM
no y4eOHo# pabote). Ilpu ymoBneTBOpeHHH anmessuy CTYACHTY Ha3HAYaeTCsl MOBTOPHOE HCIbI-
TaHHe, He [T03/IHee JIBYX JHEH MOcIe IPUHATHS pelieHus 00 yOBIETBOPEHUHN alIESILHH.

B cnyudae nHesBku Ha 3amuTy BKP 1o yBakuTenbHbIM NpUYnMHaM JIEKaHATOM IPELOCTABIIS-
€TCsl OTCPOYKa IPOBEACHMSI UTOTOBOM rOCYAAPCTBEHHOM aTTECTAllMM, HO HE MO3JHEee 4-X MECsLEB
IIOCJIE NTOJa4M 3as1BJICHUS CTYACHTOM.

Bpydenune quniaoMoB 06 OKOHYaHMM YHHBEPCHUTETa MPOBOJUTCS MOCIHIE U3JaHUSI COOTBETCT-
BYIOILIETO IpHKa3a 3aBEAYIOUIMM Kadeapol Ha 3aceJaHud, KOTOPOE MPOXOAMUT B TOPIKECTBEHHOM
0o0CTaHOBKE.

4.5 Iopsigok M KpUTEPHU OLEHKHN Pe3yJIbTATOB 3allIMThI BHIMIYCKHOH KBa-
JUPUKANMOHHONH PadoThbl M YPOBHAI C(POPMHPOBAHHOCTH KOMIIETCHUHMH 00y-
Yauerocs

Kpurtepun ounenku pesyiabratoB 3amuTbl BKP 1 ypoBHs cpopMHPOBAHHOCTH KOMIIe-
TeHIU 00y4arouerocs

YpoBeHn
Koanbl p Hauucasemoe
Ne copmupo-
IToka3aTeJn |OIEHHMBaeMbIX Kpurepuu oneHuBanus KOJMYeCTBO
n/n . BaHHOCTH
KOMIIeTeH U . 0a,1J10B
KOMIIETEeH it
BKP He HOCHUT caMOCTOATEIBLHOTO HCCIIE- .
HenocraTounsrii 0
JIOBaTEIILCKOTO XapakTepa
BKP HOCHT camMOCTOSATEIBHEIN HCCIIEIOBA- .
1 Tun BKP YK-1-VK-11 . A Toporossit 1
TEIbCKUHN XapaKTep
BKP nocut pannoHann3aTopcKuii, n3o0pe- .
" pan P i P [ToBbIIEHHBIH 2
TaTENbCKUI XapaKkTep
1eJTb ¥ 33]1a9i ChopMyITHPOBAHBI HEKOP-
PEKTHO MIIU HE COOTBETCTBYIOT TEME UC- Henocrarounslii 1
CIIEOBAHUS
1IeJIb M 3aJ]a41 YE€TKO U IPaBUIILHO C(hop-
Ilens u 3amaun P bop o
2 BKP OIIK-1-OTIK-8|mysupoBaHsbl, HO HEe B IOJIHOM 00beEMe CO- [Toporossrit 2
OTBETCTBYIOT TEME UCCIIEIOBAHUS
LIeJTb U 33]1a44 YETKO U MPABUIILHO Chop-
MYJUPOBAHEI, COOTBETCTBYIOT TeMe uccie- | [loBbIIeHHbII 3
JIOBaHHS
Pe3yIbTATHI UCCIICOBAHHS HE HMEIOT Ha- Ny
N HenocraTounsrii 0
YYHOW HOBH3HBI
MTOJTy4YCHBI HOBBIE, HO HEJIOCTATOYHO O/~
TBEPIKICHHBIE TaHHBIE UIH CHOPMYIUPO- .
Hayunas HoBHU3HA DA A (popmyup IToporossrit 2
3 BKP IIK-1-ITK-5 |BaHBI HOBBIE, HO HEAOCTATOYHO YETKO
000CHOBAaHHBIE TTOJIOKEHUS
TIOJIY9EHBI HOBBIE JTAHHBIC WK CHOPMYITH-
pOBaHBI U IOKa3aHbI HOBBIE Y€TKO 000CHO- | [ToBBIIIEHHBIH 3
BaHHBIE MTOJI0KEHUS
BKP He nmeeT npakTHYecKOro 3HaYCHUs HenocraTounsiit 1
IIpakTrueckas
4 MK-6-TIK-10 |npaktuueckas 3HauuMocts BKP BbI3biBaeT .
3HauuMocTh BKP COMHCHIS IToporoBerit 4
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YpoBeHnn
Koapl p Hauncasiemoe
Ne copmupo-
IMoka3arejn |oLeHUBAaEMbIX Kpurtepuu oneHuBanus KOJINYECTBO
n/n N BaHHOCTH
KOMIIeTeHIU . 0a/1J10B
KOMIIeTEeH M i
BKP npencraBiser mHTEpEC U IMECT IIPaK- .
pex p P [ToBbImEeHHBIH 5
THYECKOE 3HAUCHUC
BKP He umeer Teopetnueckoro 3Hauenust  |HepoctaTounslit 0
VYK-1-VK- |reopernueckas 3HaunMocts BKP BEI3pIBaeT o
Teoperudeckas [oporoserit 2
5 11,0I1K-1- |comHeHHUs
3HaYnMocTh BKP
OIIK-8 BKP npencraBisieT HHTEpEC B UIMEET TEO- N
[ToBBIIIICHHBIH 3
peTHyYecKoe 3HaUCHHE
0030p Iepenucan U3 NCTOYHUKOB 0€3 ca- .
HenocraTounsiii 1
MOCTOSITEIIPHOTO aHAJIN3a JINTEPATYPhI
OIIK-1-OIIK- (mpoBeaeH TIIaTeNbHBINH aHaI|3 JTUTEpaTy- .
0030p nmuTepary- P paty [Toporoserit 2
6 8, YK-1-YK- |ps1
psl o Teme BKP
11 MIPOBEJCHO 0000OLICHUE U aHAIN3 JIUTEpa-
TYPHBIX JaHHBIX, BBITIOJIHCHO CPAaBHCHHE [ToBbIIICHHBIH 3
UX ¢ COOCTBEHHBIMH PE3yJIbTaTaMHU
co/iep’KaHHEe HE COOTBETCTBYET CHOPMYJIU- .
Acp N yer copmy HenocraTrounsrit 0
pOBaHHOH Teme, LeJH U 3aJja4aM
CooTBeTcTBHE
OIIK-1-OIIK- |conepxaHue He BO BCEM COOTBETCTBYET N
7 | TeMBI U cofepiKa- . IToporossrit 2
s BKP 8, IIK1-I1K-10 (chopmynmupoBaHHOH TeMe, IEIH U 3a1a9aM
coZiepKaHHEe TOYHO COOTBETCTBYET chop- .
Aep N yer cop [ToBBIIIICHHBII 3
MYyJHUPOBAHHOM TeMe, eI U 3aa4am
BEIOOp METOUK HEKOPPEKTEH HenocraTounsrii 1
BBIOpaHbI H3BECTHRIC YHUBEPCAIbHbIE Me- N
MeTtoanka uccie- TOHI/E)KH y P IToporosslit 2
8 | moBanus, ucnonn- | [IK-1-ITK-5
BEIOpAHEI [IeJIec000pa3Hble METOTUKH,
3yemas B BKP .
KpOMe TOTO0, pa3padoTaHbl COOCTBCHHEIC [ToBBIIIICHHBII 3
METOIUKH HCCIICOBAHUI
B BKP He ucnonb3oBaHbl yKka3aHHbIE TEX-
Hcnons3oBanue HoOJIOTHH 00pabOTKHU pe3yNbTaToB Hccieno- |Henocrarounsrii 0
KOMIBIOTEPHBIX U BaHMI
HUHBIX TEXHOJIOTUH B BKP ucnosnn30BaHbl yKa3aHHbBIE TEXHOJO-
9 | mnsaobpadorkn | TIK-5-ITK-10 |rum 06paboTku pe3yabTaToB HCCIIEN0Ba- [oporogsiit 4
Pe3yNbTaTOB HC- HUH, HO B HEJIOCTATOYHOM 00BbEME
Clel0BaHuil B B BKP mmpoko ucnosnp30BaHbl yKa3aHHbIE
BKP TEXHOJIOTHH 00pabOTKH pe3ynbTaToOB UC- [ToBblIEHHBIN 5
Cle0OBaHUM
00BbeM aHATM3UPYEMOTO MaTepuania He3Ha-
YUTENBLHBIA U HE MO3BOJISIET cAeaTh 1oc- |HenocraTouHbIi 1
TOBEPHBIX BHIBOJOB
O0beM aHaATH3H- VK-1-VK-11 00BbEeM aHATTM3UPYEMOTO MaTepralia He-
10 |pyemoro marepua- ', |00JIBIIION, HO TTO3BOJISIET ClIENIaTh JOCTO- IToporossrit 5
OIIK-1-OI1K-8
ma BKP BEPHBIE BBIBOIbI
0O0JIBIION 00bEM aHATM3UPYEMOTO MaTe-
pHana, mo3BOJISIOIIHUHN cleNaTh ocToBep- | [lOBBIICHHBIN 7
HEIE BEIBOJIBI
OCHOBHEBIC PE3yJIbTaThl U BEIBOJIBI HEUCT-
KHE, Pa3MBbIThIE, HE COOTBETCTBYIOT I10- HenocraTrounsrit 1
CTaBJICHHBIM 3a/1a4aM WJIM HEJTOCTOBEPHBI
OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI COOTBET-
OcHoBbie pe- CTBYIOT 3aJiauaM, HO UX JOCTOBEPHOCTh TToporoserit 2
11 | 3ynbrarel u BeiBO- | [TK-1-ITK-10 M ’ P p
BBI3BIBAET HEKOTOPHIE COMHEHUS
11 B BKP
BBIBOJIBI UE€TKO CPOPMYIUPOBAHEI, TOCTO-
BEPHBI, ONMMUPAIOTCS Ha MOJIYYCHHBIC pe- .
DHPL, P y p IToBBIIIEHHBIH 3
3yJBTAThl ¥ COOTBETCTBYIOT MIOCTABICHHBIM
3a7a4aM
KauectBo odopm- BKP ne orBeuaer TpeOOBaHUAM, IPEABSIB- .
12 bop VK-1-YK-11 P » Ipent HenocraTounsiii 0

nenns BKP

ssieMbIM K oopmiennio BKP
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n/n

IToxa3zaTeaun

Koapl
OLICHHMBAaEeMbIX
KOMIIeTeHIU

Kpurepuu ouennBanus

Yposensb
copmupo-
BaHHOCTH
KOMIIeTeHUM i

Hauncasiemoe
KOJIHYECTBO
0aJI71I0B

BKP BbInOIHEHA aKKypaTHO U OTBEYAET
OONBIIMHCTBY TPeOOBaHUH, IPEIbIBIIC-
MbIXx kK BKP

IToporosslit

BKP oTBedaeT BceM TpeOOBaHUAM, TIPEIB-
siBisieMbIM K BKP

IToBBIIEHHBIN

10

13

S3BIK, CTUIIB U
OIIHOKHU U3JI0XKeE-
uusa BKP

OIIK-1-OIIK-8

BKP conpepxutr rpamMmmaTHUECKUE, CEMaH-
THYECKHE M CTUJINCTUYECKUE OLTHOKH

HenocraTounsrit

BKP nanucana Hay4YHbIM CTUJIEM, COOTBET-
CTBYCT HOpMaM PYCCKOI'O A3bIKa, HO CO-
JACPKUT HE3HAUYUTECIIbHOC KOJINYICCTBO
OImuO0K YKa3aHHbIX BbIIIC TUIIOB

IToporossrit

BKP nHamucana Hay4HBIM CTHJIEM, COOTBET-
CTBYET HOpPMaM PYCCKOTO S3bIKa, HE CO-
JICPIKUT OUIMOOK YKa3aHHBIX BBILIE THIIOB

IToBBIIIEHHBIH

14

Crmcok nurepary-
pet BKP

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

HEJIOCTaTOYHO OTpaXkaeT MH(POPMAIIHIO TI0
TeME HCCIICAOBAHIS, HE COIEPXKUT padoT
BEIYIINX YICHBIX

HenocraTounsrit

B IOCTATOYHOI CTEIICHH OTpaxkaeT HHPOP-
MaLHo 10 TeMe UCCIIEA0BaHMs, HO HE CO-

JEPHKHT B TOCTATOYHOM KOJIMYECTBE AKTY-
AIBHBIX paboT

IToporosslit

OTpakaeT HHOPMALIUIO [0 TeMe, COAep-
KHT pabOTHI BEIYIINX YYCHBIX, a TAKKE B
JOCTaTOYHOM KOJIMYECTBE aKTyaJlbHbIC
paboThI

IToBBIIIEHHBIH

15

WnmtoctpaTuBHBIN
marepuan BKP

OIIK-1-OTIK-
3, TIK-1-TTK-
10

WITIocTpaTuBHEINA Matepuan B BKP npen-
CTaBJICH B HEJIOCTATOYHOM 00beMe

HenocraTounsiit

BKP xopo1o niimocTpupoBaHa, MpeacTaB-
JICHbI PUCYHKH, TPa(UKH, CXEMBI, Ana-
T'paMMbI U T.II.

IToporossrit

BKP xopo1o umitocTpupoBaHa, coaep-
JKaTCsl OPUTUHAIIFHBIC aBTOPCKUE PUCYHKH,
rpaduKu, CXeMBbI, IHarpaMMBI H T.II.

IToBBIIEHHBIH

16

CoxnepxaHue 10K-
JIaJia Ha 3alHUTe
BKP

MK-1-T1K-10

JIOKJIaJ] HEJIOTHYEH, HeTIPaBUIBHO CTPYKTY-
pupoBaH, He oTpaxaeT cyTu BKP

HenocraTounsrit

Joknan orpaxkaer cyte BKP, Ho nmeer no-
TPEIIHOCTH B CTPYKTYpe

IToporosblit

JIOKJIaJ] YeTKO CTPYKTYPHUPOBAH, JIOTHYEH,
MOJIHOCTBIO oTpakaeT cyTh BKP

IToBBIIEHHBIH

17

KauecTBo nokiana
Ha 3amute BKP

YK-1-YK-11

peyb C6I/IB‘H/IBa, HC OTUCTJIMBA, JOKJIAA4YHUK
HC CChIIACTCA Ha Cﬂaﬁ}lbl IIpE3CHTAIINH, HE
YKJIAABIBACTCA B IUMUT BPEMCHU

HenocraTounsiit

pedb OTYETINBAs, IUMHUT BPeMEHH COOIIIo-
JIEH, TOKJIaJUHK CCBIIAETCS Ha CIIANIBI
NIPE3EHTALMH, HO HEJJOCTATOUHO KOMMEH-
TUPYET UX

IToporossrit

JOKJIaJ] U3JI05KEH OTUYETIIUBO, JOKIATINK
XOPOIIO YBSI3BIBAECT TEKCT JIOKIIAAa CO
cllaiilaMu Mpe3eHTaluH, aKTHBHO KOMMEH-
THPYET UX

[ToBBIIEHHBIH

10

18

KauectBo npesen-
TalXu K JOKJIaTy
Ha 3amute BKP

OIIK-1-OT1K-
5, TIK-5-TIK-7

COACPIKUT HE BCC 00s13aTeNIbHBIE KOMIIO-
HEHTbI, MHOI'O JIMIITHETO TEKCTA, COACPIKUT
OoublIne Ta6J'II/IIILI, I/IJ'IJ'HOCTpaTI/IBHHﬁ Ma-
TCpUaJ HEAOCTATOUCH

HenocraTounsrit
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Yposensb
Koapl p Hauncasiemoe
Ne copmupo-
IMoka3zaTrenn |oLeHUBaEeMbIX Kpurepuu ouennBanus KOJIN4€eCTBO
n/n N BaHHOCTH
KOMIIeTeHIU . 0a/1J10B
KOMIIeTeHUM i
COJICPKHT BCE 00s3aTeNbHBIE KOMIIOHCHTHI,
HO €CTh OTJIENbHBIC HEJOCTATKH — TEKCT
IJIOXO YUTAETCS, WIIOCTPATUBHBIN MaTe- IToporosslit 2
puain 6e3 3aroJIOBKOB HJIH ITOAIUCEH JaH-
HBIX | T.]I.
Mpe3eHTAallHsI COOTBETCTBYET IOKIALy U B
JIOCTAaTOYHOM 00BhEeMe OTpaXkaeT OCHOBHBIC | [TOBBINICHHBIN 6
nosnoxxenuss BKP
HE JIaHBI OTBETHI Ha OOJBITHHCTBO BOIIPO- N
HenocraTounsrit 1
OTBeThI Ha BOIIPO- VK-1-VK-11. [<9B
19 CHI Ha 3aIlUTe MK-1-TTK 10’ JIAaHBI OTBETHI HA OOJILIIIMHCTBO BOIIPOCOB IToporoBorit 2
BKP JIlaHbI UCUEPIIBIBAIOIINE OTBETHI HA BCE BO- .
[ToBeIIIEHHBII 10
TIPOCHI
OTBETHI HEIIOJIHbIC, HETOYHbBIE HenocraTounsrit 0
KaquTBO OTBETOB OTBETHI ITOJHBIC C HCKOTOPBIMHU HETOYHO
20 | naBompocwl Ha | I1K-1-ITK-10 P IToporossrit 2
CTAMU
3amure BKP —
OTBETHI [MOJIHBIE, TOUHBIE IToBbIIeHHBIN 10
MakcuMaJIbHO BO3MOKHO€ KOJTHYECTBO 0aJ110B 100

ITokazarenu NeNe 1 — 15 1 cooTBeTCTBYIOLIME KOMIIETEHIIMN OLICHUBAIOTCSI, B TOM YHCIIE, HA
OCHOBE OT3bIBOB pykoBoauteiss BKP.

HIkaJubl oueHok pe3y/bTaToB 3amMThl BKP

Cucrema olleHUBAHUA Onenkn
CrobajutbHas cucTeMa OLIEHUBAHUS 0-39 40 - 60 61 —-80 81 -100
Heynosner- | Y nosuer-
BOPHUTEJIHHO | BOPUTEIHHO

AxazieMudecKasi CucTeMa OIEHUBAHMS Xopouio OTan4nHO

4.6 ®oHI OLEHOYHBIX CPEACTB (OLEHOYHbIC MATEPHAJIbI) ISl POBEICHUSA
NMpoueaAypPbl 3alIUTHI BHIMMYCKHOW KBAJUPUKAIMOHHOMH PadoThI

KoutpoJsbHble Bonpochl AJisi oueHKH copmupoBaHHocTH kKomneTreHnuu YK-1 (kox
unaukaropa YK- 1.1)

1. Kak u3meHsieTcst MOJyb YIIPYTOCTH CIJIaBa C T€TEPOreHHON CTPYKTYpOii, eciiu BTopas (asa
uMeeT MOAYJb 0oJiee HU3KHIL, YeM OCHOBA.

2. Kakas cymecTByeT KOppeisius MKy XapaKTepUCTHUECKON TeMIepaTypoid U MOAYJIEM yIIpy-
roctu merayuia?

3. Kakue U3 MatepuasioB: 4ucThie MeTaIIbI (1) WK CIIIaBbl ¢ HEOTPAHUYEHHON PACTBOPHUMOCTHIO
KOMITOHEHTOB (2) OyayT IMETh HaUMEHbIIIee 3HaUEHNEe TEMITepaTypHOTO KO3 puImeHTa 3J1eKTpo-
CONPOTHUBIICHUS?

4, Kakumu uictouHukamu Bel moss3oBanuck npu noaroroske BKP?

5. [To xakuMm kpuTepusiM Bl ocymiecTBisiiam oT00p auTeparypsl pu noarotropke BKP?
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KouTpoJibHbIe BONPOCHI 1Jis1 OlleHKH chopMupoBaHHOCTH KoMmmeTeHnuu YK-1 (kox
unaukaropa YK-1.2)

1. Kak xnmaccudunmpyercs IieHKa Ha MeTalljlax , eciid oHa umeeT Tonuuay 800 anrctpem?

2. Korga MbI TOBOPUM O MHTTUHTOBON KOPPO3WH, YTO MBI MTOJIPA3yMEBaEM MECTO , TJIe 3Ta KOPPo-
3UsI POXOJUT WK BUJ KOPPO3ZUOHHBIX pa3pylIeHU?

3. Kak BimsieT OBBIIIEHHE TTOPUCTOCTH IMOKPBITHI HA KOPPO3UOHHYIO CTOWKOCTD IIPH TIOBBIIICH-
HBIX TeMIiepaTypax?

4. Kakue Hesroctatku Bbl BBISIBUIIM B 1101X0/1aX IPYTMX aBTOPOB K IpodiieMe, paccMaTprUBaeMoi B
Bameit BKP?

5. Kakne MeTo1bI MOMCKA UCXOMHBIX JAaHHBIX MCIIOIB30BaINCE BaMu B xoze Beinonnennss BKP?

KoutpoJsbHble BOonpochl AJis1 oueHKH copmupoBaHHocTH KomneTreHnnu YK-1 (kox
ungukaropa YK-1.3)

1. Biuser nu BenM4MHA 3€pHA U I€TEPOr€HHOCTH CIUIABOB HAa KOPPO3UOHHYIO CTOMKOCTh M €CIIU BIMSIET
TO Kak?

2.YcnoBUs pocTa HOPUCTOM U CIIONIHOM 3aIlUTHOMN MJICHKH

3. Uto npencTaBisroT co00# KaTOAHBIE CTUMYJISITOPBI JIEKTPOXUMHUIECKON KOPPO3UH?

4. Vcnionb3oBanu v Bel mpoekTHBIN moaxo/1 npy BeimoaHennn BKP?

5. Kakue kpurepuun ordbopa nunpopmanmu ucroiab3oBaiuchk Bamu B xoe Beimonnenuss BKP?

KonTposbHbie BONPOChI s OLEeHKH chopMHpOBaHHOCTH KommereHuun YK-2 (xon
nHaukaropa YK-2.1)

1. Haiitu Benuuuny nugpoBoro curnana Ha Beixoae AL, ans 3 maroB KBaHTOBaHUS, €CIIM Mapa-
MeTp uzMensiercs ot 1 1o 10 ¢ rounoctsro 0,001

2. KakoB cMmbicn kputepueB Opyna, Diinepa?

3. Yucmno [pasaTis, ero Gu3N9ecKuidi CMBICIL.

4. Kakue pecypcbl HEOOXOIUMBI IJIs1 TOCTHKEHUs nocTaBieHHoM B Bameit BKP nenu?

5. C xakuMu orpaHrueHus MU Bbl cTonKHYIMCH TpU BbinonHeHn BKP?
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KoHnTposbHbie BONpochl A OLeHKH chopMupoBaHHOCTH KommnereHuun YK-2 (xon
unaukaropa YK- 2.2)

1. Kakue aBa moaxoaa K u3ydeHuro npoueccoB quddy3un Bam nzBectHbr? OxapakTepu3ynTe Kax-
JIBIA U3 HUX.

2. 3axoH ®Puka, GU3NIECKUIA CMBICT B pa3MEPHOCTh Koddduimenta MosiekyasspHon nudd y3um.

3. Termnootnayda, ypaBHeHUe TeruiooTAaun HetoroHa-PuxMana, hu3ndeckuii CMBICI U pa3MEPHOCTD
Kod(duUIMeHTa TeIII00TAaYH.

4. Kax Bpl onpezensny onTUMaIbHBIE BAPUAHTBI PELIECHUH JUIsl TOCTUKEHUS 11€IH, TOCTaBIEHHON
B Bameit BKP?

5. Kakumu meroaukamu Brel monb3oBanuce npu papadotke 1enu u 3agad BKP?
KoHTpoJibHbIe BONPOCHI 1Jisi OlleHKH chopMupoBaHHocTH KommnereHunu YK-2 (xkox
unankaropa YK- 2.3)
1. 3akon Ilnanka. 3akoH BuHa.
2. 3axoH Credana-bonbimana.

3. Paguarmonnelie XxapakTepuCTHKH Tell. YeM XxapakTepusyroTcs: abCOMI0THO YepHoe, Oenoe U mpo-
3payHoe Tena’?

4. C moMomIbl0 KakKMX IOKa3aTeleil OIeHWBaeTCs dKOHOMHYECKassh d(PPEeKTUBHOCTh PE3yJIbTATOB,
MOJIyYeHHBIX B X0/1€ BblnonHeHus: Bameit BKP?

5. Kak onenuBaetcs sxoHOMUYeckasi 3QpPEeKTUBHOCTD pe3yIbTaTOB, MOJIYYCHHBIX B XOJI€ BBIMOJHE-
aus Bameit BKP?

KonTposbHbie Bonpocsl Ajs ouneHKH chopmupoBaHHocTH kommnereHuun YK-3 (xon
unankaropa YK- 3.1)

1. Kak 3amatotcsi rpaHUYHBIC YCIIOBUSI TIEPBOTO poa?

2. Kaxk 3amarotcst TpaHHYHBIE YCIIOBHSI BTOPOTO poja?

3. Uro siBisieTcss OCHOBHOM MepOi COBOKYITHOCTH CBelleHUH B 6a3ax naHHBIX? Ha kakue xateropun
oHa fenutca? JaiiTe XapaKTEpUCTUKY JIEJICHHS] BCEX COCTABHBIX YAaCTEH JaHHOW COBOKYITHOCTH

4. Kakue cTpaTeruu M CTUIU COIMAIBHOTO B3aMMOICHCTBHS OBLTH HCIOJIB30BaHBI Bamu B Xo1e

BeIntostHeHuss BKP?

5. Boznukana nu y Bac B xone BeimonaHeHus: BKP Heo0x01uMOCTh B BRITOTHEHUH JTHACPCKONU POJIH
B Kakoii-nmn0o rpynmne? Kakue ctunm auaepcTBa Wik HaBBIKK Juepa Bel mpu 3ToM Hcnonb3oBan?
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KonTposbHbie BONpochl s OeHKH chopmupoBaHHOCTH KoMmnereHuun YK-3 (xon
unaukaropa YK-3.2)

1. Ha30BHUTE MUHMMAIIbHYIO €MKOCTB JKECTKOT'O JIMCKa, MTO3BOJISIONILYI0 dKcIuTyatupoBare OC Win-
dows 3.1 B 0O(hMCHBIX TPUMEHCHHSIX

2. HOCJIGI[OBB,TG.HBHOCTB HeﬁCTBHﬁ, 3allMCaHHad Ha CIICHHUAJIBHOM fA3bIKC W MNPCAHASHAYCHHAA IJIA
BBITIOJIHCHHA KOMIIBIOTEPOM, - 3TO

3. Ayig 9ero npeaHa3HadYeH OOBEKT «Tadbmuna»?
4. IMpuxoaunock i1 Bam B mporiecce paboThl y4acTBOBAaTh B KOMaHJHOU JESTEIBHOCTH, IPUHSATHU
TPYIIOBBIX PEIICHUH WK Pa3pelIeHUH KOH(IUKTOB?

5. Kakue HaBBIKM, TPUEMBI U CIIOCOOBI OOIICHUS M B3aMMOJCHCTBHUS BBl MPUMEHSUIM B XOJIe BBI-
nonaeuns BKP?

KonTposabHbie Bonmpochl 1Jisi oleHKH copmupoBanHoctn komnerenuuun YK-3 (koj
ungukaropa YK-3.3)

1. JInsa gero npeaHa3HayeH 0OBEKT «popmar?
2. Jlnst 4ero npeaHa3HaueH O0BEKT «3armpocy?

3. UndopmanmoHHbIe CUCTEMBI — 3TO
4. Bo1 Bemmonssin BKP uHIuBHyaabHO WM B COCTaBe TPYIIIBI?

5. Kakue crpareruu u CTUJIM COIMAIIBLHOTO B3aWMOJEWUCTBUSA OBbLIM UCIOJIB30BaHBl Bamu B xome
Beinostaennst BKP?

KonTposbHbie BONPOCHI s OLEeHKH chopMHpOoBaHHOCTH KoMmereHuun YK-4 (xon
nHaunkaropa YK-4.1)

1. Vka3arp HanOosiee TOUHBIN aHAJIOT PENIUOHHON 0a3bl TaHHBIX.

2. Kakoe ycTpolicTBO 001ajaeT HanOOJIbIIeH CKOPOCTHI0 0OMeHa HHpopManuein?
3. OCHOBOIIOJIO)KHUKOM OT€YECTBEHHOW BBIYMCIUTEIHLHON TEXHUKH SBIISETCA. .
4. Onupainuck 11 Bbl Ha HHOCTpaHHbIE HCTOYHUKHY NTpH Hanucanuu BKP?

5. HoknaasiBanu 1u Bel pe3ynbraTtel BeinonHenuss BKP Ha cTyneHueckux uyTeHusX, KOH(GepeHIHUIX
U CUMIIO3UYMax € JOKJIaJJaMH WU IPE3EHTAlUsIMU HA HHOCTPAHHOM SI3bIKE?

KonTposbHbie BONpochl s OeHKH chopMupoBaHHOCTH KommereHuun YK-4 (xon
nHankaropa YK-4.2)

1. Kak u3MeHsieTcst MOyJIh YIIPYTOCTH CIIJIaBa ¢ TETEPOTEHHON CTPYKTYPOiA, €CITi BTOpast ¢aza
UMeeT MOAYJb 0oJiee HU3KHIA, YeM OCHOBA.
2. Chopmynupyiite 3akoH Duka.

3. Kakue cBOMCTBA 1OJKHBI UMETh IPYKMHHBIE CTAJIHU CIIELUAIBbHOTO Ha3HAYCHUS ?
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4. BeimousiHsiy 11 Bl aHHOTHPOBaHHBIHN 1 (MITH) pedepaTuBHBIN EpeBOIbI CTAaTeH NpU HANMCAHUU
BKP?

5. loxnansiBanu 1 Bel pesynbrarsl BeimonHeHust BKP Ha cTyneHueckux ureHusx, KOHQEepeHIHIX
Y CUMIIO3UuyMax?

KoHTpoJsibHbIe BONPOCHI 1Jisi OlleHKH chopMupoBaHHocTH KommereHunu YK-4 (xon
unaukaropa YK-4.3)

1. JIns u3rotoBieHHs JeTajieid Kakoro Ha3HaYeHUs MPUMEHSIIOT MAPTEHCUTHO-CTAPEIOLIIE CTalIn?
2. O0nacTh NPUMEHEHUS CTajel NOHNKEHHOM U perJaMeHTUPOBAaHHOM MPOKaIMBAEMOCTH ?
3. ObnacTh NpUMEHEHUS IEMEHTYEMBIX CTaJIeH JIETHPOBAHHBIX HUKEEeM?

4. B uém 3aKITI04aroTCs aKTyaldbHOCTh U MpaKTHUYecKas 3HaunmMocTs Bareit BKP?

5. Kakwue pe3ynbTatsl, moydeHHsie B xoje BoinonHenus: BKP, B cuntaere Hanbosnee BeCOMbBIMH 1
nouemy?

KoHTpoJibHBIE BONPOCHI 1JIs1 OLEHKH chopMupoBaHHOCTH KoMmmereHuuu YK-5 (xox
unaunkaropa YK-5.1)

1. Kakue cranmu IMPUMCHAIOT IJIS1 U3TOTOBJICHUSA 0aJIOHOB BBICOKOT'O I[aBJ'IeHI/IH?

2. Kakue %apornpoyHble ayCTSIATHBIC CTATN IPUMEHSIOT IS ICTAICH Pa0OTAOIIHX MTPY TEMIIePaType He
Boie 600 °C?

3. Kakue marepmainbl MCIONB3YIOTCS MPH M3TOTOBJICHUH BBICOKOOTHEYIOPHBIX, BHICOKOTBEP/BIX,
TEPMOCTOMKHX, MPO3PAUYHBIX U3AETHIA?

4. Nzyuanu nu Bel HayuHble paboTsl o Teme BKP ¢ nmoaxonom k pemienuto npo0iemsl, OTIMYato-
mumMcs oT Bamero? B uém ux cyrs?

5. Hackonbko akTyanmbHa JUIsi COBPEMEHHOTO dTama pa3BUTHS 0OIecTBa Mpoliema, nexaiias B
ocHoBe uccienosanuss BKP?

KoHTpoJbHBIE BONPOCHI [JIs1 OLEHKH copmupoBaHHOCTH KoMmmereHuun YK-5 (xox
unaukaropa YK-5.2)

1. Kakwue crraBel MOKHO MCIIOJIB30BaTh Kak MaTepurall 1Jjisd CCpACHHUKOB TpaHC(I)OpMaTOpOB?

2. CnyuaiiHple COOBITHS, CIy4alHble BEIMYUHBI, CIy4aiHble MPOLECCH, ciaydaiHble mois. JlaTh
KpPaTKyIO XapaKTEePUCTHUKY.

3. O1eHKa MOTPENTHOCTH KOCBEHHBIX U3MEPEHUIA.

4. OcymecTBisutd i Bel anpobanuio pe3yabTaToB, MOJYYCHHBIX B X0/1¢ BhinosHeHus Bameit BKP,
Ha HaIlMOHAIBHBIX KOH(pepeHuusax?
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5. OcymecTBistiny 11 Bel anpo0aruio pe3ynbTaToB, MOIYYEHHBIX B X0/1¢ BeioaHeHus Bameii BKP,
Ha MEXJYHapOJHbIX KOH(pEpEeHIHSIX?

KoHTpoJsibHbIe BONPOCHI 1Jisi OlleHKH chopMupoBaHHocTH KommereHunu YK-5 (kox
unaukaropa YK-5.3)

1. I3mepenus u KOHTPOIIb. CIUIOMIHOM U BBIOOPOYHBII KOHTPOJIb.

2. TeOpeTI/I‘IeCKaH, 3aKOHOAATCIIbHAaA U IIPpHUKJIaaHasd METPOJIOTUA. Ponp u MecTo B HayKEC 0 MCTall-
Jax.

3. OcHOBHBIE TapaMEeTPHI BHITOPKU ApaMETPOB CTPYKTYPhI METAIIJIOB

4. OTnuyaroTcs JIM MOAX0/1bl MHOCTPAHHBIX MCCIIE0BATENCH K TpodieMe, paccMaTpuBaeMoi B Ba-
meit BKP, oT moaxonoB oreuecTBeHHBIX HccnenoBateneii? Ecim ga, To yem?

5. Nmeet nu paccMmatpuBaemast B Bamieii pabote nmpo0iema sTudeckoe u3MepeHue?

KoHTpoJibHbIe BONPOCHI sl OlleHKH chopMupoBaHHocTH KommnereHunu YK-6 (xkox
unankaropa YK- 6.1)
1. Kparkas xapakTepHucTHKa 3aKOHOB paclpeaeNeHUs] HeMPEPhIBHBIX CIIYYaiHbIX BETUYHMH, UCTIOIb-

3YEMbIX B MAaTCPUAJIIOBCACHUN

2. [TpoBepka paBHOTOYHOCTH U3MEPEHUI B PAa3HBIX U3MEPUTEIIBHBIX CUTYAIUsX (pa3HbIC U OJINHA-
KOBbIE 00bEMBI BHIOOPOK )

3. JlucnepcuoOHHBIN aHaN3 Pe3yIbTaTOB MPSMBIX H3MEPEHHH.
4. Kakue HaBbIKU M ITPHEMBI TaliM-MeHekMeHTa Bbl ucnonb3oBaiu B xo/ie BbinonHeHuss BKP?
5. Kakue rpynnoBsie u Jin4Hble 1enu Bel ctaBuiu B xoze BoinogHeHus BKP?
KonTposbHbie BONPOCHI s OLEeHKH cGopMHPOBaHHOCTH KoMmereHuun YK-6 (xon
nHankaropa YK-6.2)
1. Tuddepennmanbablii (pa3HOCTHBIN) METO/IbI U3MEPEHUN B MaTepUaIOBEACHUH.

2. AHAJIOTOBBIC U YHCIIOBEIC CpcacTBa HSMCpCHHﬁ. KOMy OoTAaAUM HPCAINIOYTCHUC.

3.Urto oTnuyaeT TBEPIBIA PacTBOP BHEIPEHUS M MMPOMEKYTOUHYIO (pa3y BHEApEHHS?
4. Kakue npuemMbl 1 HaBbIKM caMOpa3BUTHUSI Bbl ucrnonb3oBamu uin GOpMUPOBAIN B XO/€ BBINOJ-
Henust BKP?

5. Kakue npuemsl u cpeficTBa caMOPETyISIIUU CaMOPa3BUTHSL BbI HCIIONB30BaIK B XOI€ BBITIONHE-
gus BKP?

KoHTpoJibHBbIe BONPOCHI 1Jisi OlleHKH chopMupoBaHHOocTH KoMmmereHunu YK-6 (xkox
unaukaropa YK-6.3)
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1. YUemy paBHO 4ncIIO cTENEHEH CBOOOIBI CIIaBa MPU KPUCTAIUIM3AINN IBTEKTUKH?

2. Yto Takoe CBepXCTpyKTypa?
3. Kakue cTpykTypHbIe mpo1ecchl IPOTeKaoT B AePOPMUPOBAHHOM MeTallie IpU OTAbIXe?
4, Kakue komneTeHIuu y Bac copMupoBaanch mpu BHIMOJHEHWN U TTOATOTOBKE K 3amuTte BKP?
5. Kak Brl mmanupoBanu npouecc noarorosku BKP?
KonTpoJsbHbie BOonpochl s ouneHKH chopmupoBaHHocTH KommnereHuun YK-7 (xon
unaukaropa YK-7.1)
1. Vkaxure ycnoBusi 00pa30BaHUs YIIOPSAOYCHHBIX TBEPABIX PACTBOPOB.
2. B 4em cXO0JICTBO U OTIMYHE KUAKOTO U TBEPIOTO COCTOSIHUS BeliecTBa’?
3. KakoBbl mapaMeTpbl KHHETUKU KPUCTAITU3AIUU IIPU TOMOTEHHOM 3apOKICHUU.

4. Kakue Buabl GU3NYECKUX YIPAKHEHUI HCTONB3YIOTCS Bamu nis moaaepkaHusi ONTUMAIBHOTO
ypOBHS (M3HUECKON ¥ PYHKIIMOHAITBHOH MTOATOTOBICHHOCTH?

5. Kakue cpenctBa u metonbl puznyueckor KyabTypbl Bel ucnons3yere ams pusmueckoro U GpyHk-
LIMOHAJILHOT'O COBEPILIEHCTBOBAHMS OpraHusma’?
KoHTpoJbHBIE BONPOCHI 1JIs1 OLEHKH copmMupoBaHHOCTH KoMmmereHuuu YK-7 (xkox

unaukaropa YK-7.2)

1. Onummre posib BAHTOBBIX JUCIOKAIMKA B pacTyIIeM KpHcTaiie TBep1oi (hazbl

2. Kak Ha3pIBaeTCs peakiusi B OMHAPHBIX CIIaBaxX Ha AWarpaMMax COCTOSTHHS 1o THIry XK <> o + 3
(oo m B - TBepabIC pacTBOPHI)?

3. Kakyro cTpykTypy uMeeT ctainb Y8 mocie 04eHb MEIJICHHOTO OXJIAXKIACHHS M3 ayCTEHUTHOTO CO-
CTOSIHUS?

4. Kak Brl onienuBaete cBOM ypoBeHb (PM3MUYECKOIN MOJATOTOBICHHOCTH JJIsi 00€CIeYeHUsl TIOJTHO-
LEHHOH COIMaIbHON U MPOPECCHOHATIBHON 1EATENEHOCTH?

5. Kakue MeTo/1bl caMOperyssiiuy ypoBHs (PM3NYECKOH MOAroToBIeHHOCTH Bbl  ucnonb3yere?

KonTpoJsbHbie BONpochl s OeHKH chopMupoBaHHOCTH KoMmnereHuun YK-7 (xon
uHaukaropa YK-7.3)

1. Ot 4ero 3aBUCHT CTeNEHb Pa3BETBICHHOCTHU JACHAPUTOB IPU KPUCTALIH3AUH?
2.Yto Takoe cTeneHb nepeoxiaxaeHua’? Kak oHa BIUSeT Ha CTPYKTYPY CIIJIaBOB?

3. Kak u3MeHs0TCs MPOYHOCTHBIE CBOMCTBA JOIBTEKTOHMIHON CTaal B 3aBUCUMOCTH OT COJEpIKa-
HUSA yriepoja?
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4. Kakue cpenctBa u MeTobl (M3UUECKOil KyabTypsl Bbl ncronb3yere ans Guznyeckoro u GyHk-
MOHAJIBHOTO COBEPIIEHCTBOBAHUS OpraHu3Ma’?

5. Kak BwI onieHnBaeTe cBOM ypoBeHb (PU3MUECKON MOATOTOBICHHOCTH Ui 00eCreueHHs MOITHO-
IIEHHOM CONMAIBHON U TPO(EeCCHOHATILHOMN JeATEIHbHOCTH?

KoHnTpoJsibHbIe BONpOCHI sl olleHKH copMupoBaHHocTH KommereHunu YK-8 (xon

unaukaropa YK-8.1)

1. Kak onpenenuTs XMMUYECKHH COCTaB TBEPIOr0 pacTBOpa B PaBHOBECUH C KMJKOCTHIO IIPU He-
PABHOBECHOM KPHUCTALTU3AIMK 2-X KOMIOHEHTHOH CHCTEMBI, 00pa3ylollel HEmpepbIBHBIA psij
TBEP/BIX PACTBOPOB?

2. Kak ompenenuth KoaMuecTBO rpadura B CEpOM UyryHE METOJaMH KOJIMYECTBEHHOH METajlio-
rpadun?

3. OmnpenenuTh KOJIMYECTBO XKHUAKON (Das3bl B 3aaHHOM ciniaBe cucteMbl Al-Si nipu 3aaHHON Tem-
neparype.

4. Ilepeuncnure onacHble M BpenHbIe (akTopbl B 00MacTu Bameil nmpodeccrnoHanbHON AeATebHO-
CTH.

5. [lepeuncnure OCHOBHBIE MPUHIUIIBI OpraHU3aIMK 0€30MacHOCTH Tpyaa B obmacTu Bamieit mpo-
(dbeccroHaNbHOM IeATETLHOCTH.

KonTposbHbie BONpochl s OueHKH chopmupoBaHHOCTH KommereHnun YK-8 (xon
nHaukaropa YK-8.2)

1. Vka3are MeTo bl onpeziesieHus 6aia 3epHa.

2. Kakue (gaxkTopbl onpeaenstoT Mop(oIoruo NepBUYHbIX KPUCTAIIOB?
3. Kakue mopdonorunyeckue THUIbI 3BTEKTUK Bbl 3HaeTe?

4. Tlepeuncnure crnocoObl 3alIUTHI OT YPE3BBIUANHBIX CHUTyaluii B obnmacTu Bareit mpodeccuo-
HaJLHOM JIeATEIIHHOCTH.

5. Kakue cymecTByrOT TEXHHYECKHE CPENICTBA 3aIUTHI JIIOJIEH B YCIOBHUSX MPUPOJHBIX YPE3BHI-
YailHBIX CUTYaLNi1?

KonTposbHbie BONpochl s OeHKH chopMupoBaHHOCTH KommnereHnun YK-8 (xon
nHankaropa YK-8.3)

1. Yto Takoe HEPaBHOBECHBIN COTUAYC?
2. YKaXXuTe CTaJIuu MOATOTOBKU MeTauiorpaduyeckoro numda as ucciaeqoBanus?

3. Kak momy4aroT KOBKHE 4yTyHBI?
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4. Kakue CcymiecTBYIOT TEXHUYECKHE CPEICTBa 3alIUTHI JIIOJIEH B YCIOBHUSX MPUPOAHBIX YPE3BHI-
YaWHBIX CUTYalIUI?

5. Kakumu MeToiamMu 1o OKa3aHHUIO MEPBOH TTOMOIIH B YCJIOBUAX YPE3BBIYAMHBIX CUTyalluil B 00-
nactu Bamelt npodeccrnonaibHON fesTenbHOCTH Bhl Bageere?

KoHTpoJibHbIe BONPOCHI IJsi olleHKH chopMHUpoOBaHHOCTH KommeTeHuuu YK-9 (xox
unaukaropa YK- 9.1)

1. Ykazarp MeToabI onpeaeneHus 0aia 3epHa.

2. Kakue Mmopdoiorndeckue TUIIBI SBTEKTUK Bbl 3HaeTe?

3. Onun kunorpamm cmasa 30% Sn u 70% Pb (nana quarpamma cOCTOSIHMMS) MEUIEHHO OXJIAX-
e ot 300 °C. Onpenenure Maccy TBEpIOH M KUAKOW (a3 mpu Temmeparype 250 °c

KoHTpoJibHbIe BONPOCHI 1isi OlleHKH chopMupoBaHHocTH KommnereHunu YK-9 (xkon
unankaropa YK-9.2)

1. Onucatp nporiecc KpucTaLTM3aIus CTalu ¢ cogepkanueM yriepoaa 0,4%.

2. Ckonbko (ha3 BXOAHT B CTPYKTYPHYIO COCTABJISIFOIIYIO, 00Pa3yrOIIYIOCS 10 IBTEKTUYECKOU pe-
aKkmu?

3. B cTanax Kakoro cocrasa MPUCYTCTBYCT ICMCHTHUT, KaK CTPYKTYPHaAs COCTaBJIHIOH_[aH?

KonTposbHbie BONpPOChl s OLEeHKH chopMupoBaHHOCTH KomnereHunun YK-9 (xon
nHankaropa YK-9.3)

1. OnpenenuTh MaKCUMAJIBLHO BO3MOXHOE KOJIMYECTBO BTOPUYHOTO IEMEHTHUTA B 3a9BTEKTOMIHON
OTOXOKEHHOM yrIepOJUCTON CTaH.

2. JIns M3roTOBJICHUS INMUHENS PEKOMEH/I0BaHa KOHCTPYKLIMOHHAs cTainb 60. B Hannuum nmeercs
HEJIeTMpOBaHHasi KOHCTPYKIIMOHHAs CTalb HEM3BECTHOTO cocTaBa (AaH oOpasen). OAHUM U3 METO-
JIOB KOJIMYECTBEHHOW MeTajuiorpaduu OnpeneanTb MapKy CTajdd U JIaTh 3aKI0YEHHE O BO3MOXKHO-
CTH U3TOTOBJICHHMS IIITAHJENS U3 HEE.

3. B ueM oTiMume cTpyKTyphl 6€10r0 1 ceporo uyryHa?

KonTposabHbie Bonpocsl A5 oueHkH copmupoBanHocTy kommnereHuun YK-10 (ko
nHaukaropa YK-10.1)

1. Kak BiusitoT mpuMecH Ha Mporece KpucTau3animn?
2. ITosSICHUTD OTIIMYME MTOHSITHN OJFKHETO U JaJTBHETO MOPSIKA.

3. Urto Takoe cTeneHsb nepeoxyaxacHus? Kak oHa BIUSET Ha CTPYKTYPY CILIaBOB?

KonTposabHbie Bonpocsl 1Js1 oneHkH chopmupoBanHocTn komnereHunn YK-10 (xon
unaukaTopa YK- 10.2)
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1. TTouemy Gemnble UyTryHBI 00J1a1al0T BEICOKOW XPYIKOCTHIO?

2. KakoBbl 0COOEHHOCTH CTPYKTYPBI JIUTHIX CILIABOB?
3. KakoBbI 0COOCHHOCTH CTPYKTYPHI 1e(hOPMHUPOBAHHBIX CIIIABOB?

KonTpoJsbHbie Bonpocsl 1Jsi oneHkn chopmupoBanHoctn komnereHunn YK-10 (xon
unaukaropa YK-10.3)

1. B yem Bu3yanbHOE oTiIM4YUE 0THO(A3HOW U MHOTO(a3HON CTPYKTYPHI?
2. Yro Takoe neneOyput?
3. KakoBo conepskanue yriepojia B 3BTEKTOUIHOM cTanu?

KouTpoJsbHble BONpockl 1isi oneHKH chopmupoBaHHocTH kommereHnmuu YK-11 (kox
unankaropa YK-11.1)

1. Ha kakoM y4acTKe KpUBOW HaMarHWYMBaHUS MPOUCXOJAUT HEOOPATUMOE CMEIIICHHUE TPAHUIL J0-
MEHOB?

2. Ha xakoli cTaiuyu HaMarHW4YMBaHUS MPOSIBISIETCS JTMHENHASI MArHUTOCTPUKIHS?

3. Kakoii ¢usnueckuii cmpicn uMmeeT kputepuid HyccenbTa, yem oH otinuvaercst ot kputepust buo?

KonTposbHbie Bonpocsl 1Js1 oneHkn chopmupoBanHoctn komnereHunn YK-11 (xon
unankaropa YK- 11.2)
1. JIns n3roToBieHHs JeTaieid Kakoro Ha3HaYeHUs MPUMEHSIIOT MAaPTEHCUTHO-CTAPEIOIIIE CTalIN?

2. O0nacTe NPUMEHEHUS CTajel MOHWKEHHOM U perJaMeHTUPOBAaHHOM MPOKaIMBaeMOCTH ?

3. ObnacTh NpUMEHEHUS IEMEHTYEMBIX CTaJIel JIETHPOBAHHBIX HUKENEM?

KonTposbHbie Bonpocsl 1Js1 oneHkn chopmupoBanHocTn komnereHunn YK-11 (xon
unankaropa YK- 11.3)

1. Kakue cranmu IMPUMCHSAIOT IJIA U3TOTOBJICHUSA 0aJIOHOB BBICOKOT'O I[aBJ'IeHI/IH?

2. Kaxwe sxaporpodHble ayCTENUTHBIC CTAM TPUMEHSIFOT JIIS ICTallei paOOoTaroIMX TPH TEMITEpaType He
Boie 600 °C?

3. Kakne marepmainbl MCIONB3YIOTCS MPH M3TOTOBJICHUH BBICOKOOTHEYIIOPHBIX, BHICOKOTBEPIBIX,
TEPMOCTOMKHX, MPO3PAUYHBIX U3IETHI?

KonTpoabHbie Bonpochl A5 oueHku chopmupoBanHoct komnerenuuu OIIK-1 (kox
nHaukaropa OIIK-1.1)

1. Kakue cruraBbl MOKHO HCIIOTIB30BATh Kak MaTepHall IJIsl CEPIEYHUKOB TpaHCHOPMAaTOPOB?

2. IlepeunciuTe U KpaTko OXapaKkTepU3yiTe OCHOBHBIE TEIUIO(PU3NIECKHE CBOHCTBA METAIJIOB U
CIUIaBOB.

3. Ilo xkakoMy IpU3HAKy BEIOMPAIOT MAapKy CTAJIH Ul JAeTaleld MarucTpaibHOro TpyoonpoBoaa?
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KoutpoJbHble Bonpochl 1Jisi oneHKH chopmupoBanHoctu komnerennun OIIK-1 (kox
unaukatopa OIIK-1.2)

1. Kakum crioco6oM moiy4daroT aycTeHuTHYI0 cTpykrypy y [THIT-craneii?
2. Kakuve n3enus u3roTaBauBalOT U3 MOPOIIKOBOM cTanu Tuima P6MS-MIT?

3. HazoBuTte criocod momydeHus yIbTPaauCIePCHBIX HAHOYACTHI] Pa3MEpPOM OT JECSTH JO THICSUU
HaHOMETPOB?

KoutpoJbHble Bonpochl 1Jisi oneHKH cpopmupoBanHocTu komnerennun OIIK-1 (kox
unankaropa OIIK-1.3)

1. Kakum crmoco6omM BO3MOKHO MOJTy4€HHE TOHKHUX JICHT aMOP(PHBIX METAJUIMYECKHUX CIJIAaBOB?
HazoBute BHYTpeHHHE Ae(EKThI CTABHBIX U3/ICITHH.
2. OxapakrepusyiTe poib (PJIOKEHOB B CTPYKTYpE CTaJIH.

3. Tlpu JserupoBaHMU KaKUM DBJIEMCHTOM CTajlb MPHOOPETACT TMOBBIMICHHYIO KOPPO3UOHHYIO
CTOWKOCTB BO BJIAXXHOU cpejie?

KonTpoJsbHbie Bonpockl 1Jis1 oneHKH chopmupoBannocti kommerennuu OIIK-2 (xon
unaunkaropa OIIK-2.1)

1. Kakue nerupyromme 31eMeHThl 00€CTIeUNBAIOT KOPPOZHOHHYIO CTOMKOCTH CTamu?
2. O0BscHATE POITH cephl U hocdopa B CTPYKTYPE CTAIIH.

3. Kakas cymiecTByeT KOppensaius Mexay XapakTepUCTUYECKON TeMIIepaTypoil 1 MOAYJIEM YIpy-
rocTy Merasuia?

KonTposbHbie Bonpockl 1Jis1 oneHKU chopmupoBannoct kommnerennuu OIIK-2 (xon
unaunkaropa OIIK-2.2)

1. Ha kakoMm ydacTke KpMBOM HaMarHWYMBaHUs MPOUCXOIUT HEOOPATUMOE CMEIIEHUE TPAHHUII JI0-
MEHOB?
2. AHAJIOTOBBIC M YHCIIOBBIC CPEJICTBA U3MEpeHH. KoMy OT/IauM mpenouTeHue.

3. Kak Bnusitor kapbumooOpasyroiue 3JIeMEHTHl Ha BBIICNIEHHE YIiepoia W3 MapTeHCUTa TMpHU
OTITyCcKe?

KoHTpoJbHbIe Bonpockl 1is oueHKH cpopmupoBaHHocTH KomnereHuun OIIK-2 (kox
unaukaropa OIIK-2.3)

1. KaKOﬁ 13 BUJI0B ynpO‘-IHeHI/ISI HpI/IBOIII/IT O,Z[HOBpeMeHHO K IIOBBIINICHHUIO, KaK HpO‘-IHOCTI/I, TaK U
BSI3KOCTH CTaJIN?

2. HemocTaToK yriiepoaucThIX HHCTPYMEHTAIBHBIX CTajei?
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3. OCHOBHOM HEIOCTATOK XKAPOCTOMKHX CcTajel (heppuTHOro Kiacca?

KonTtpoJsbHbie Bonpochl 1Jis1 oneHKH chopmupoBanHoct komnerennun OIIK-3 (xon
unaukatopa OIIK-3.1)

1. Kak MO>xHO OIHOBPEMCHHO IMOBBICUTE ITPOYHOCTH U BA3KOCTH ynquaeMoﬁ cramm?

2. Kak U3MeHSI0TCS CBOMCTBA ITPH HAarpeBe aMop(HOTO CIUIaBa HUXKE TEMIIEPATyphl KPHCTAINA3a-
MU, 3aBUCSIINAE OT BEIMYNHEI CBOOOIHOTO 00BeMa?

3. BSI3KOCTB ¥ IPOYHOCTH CTANIN OMPEACIAIOTCS pa3MepoM GHeppUTHOTO 3epHa, COCTABOM TBEPIOTO
pacTBopa, pa3MepaMH U INIOTHOCTBIO pacIipeieieHus rIo0yIIpHbIX KapouaoB. Kak MoxHO momy-
YUTh TAKYIO CTPYKTYPY CTaIu?

KonTposbHble Bonpochl J1Js oneHku chopmupoBannoctu kommnerennuu OIIK-3 (kon
unaunkaropa OIIK-3.2)

1. UTo cBA3BIBAET MCTPOJIOTUIO, CTAHAAPTU3AUI0 U CepTI/I(bI/IKaI_[I/IIO.

2. Yka3aTh xapaktepHbie npusHaku a3z FOm-Pozepu.

3. Kakue cTpyKTypHbIE MPOIIECCHI MPOTEKAIOT B 1€(OPMUPOBAHHOM METAIJIE MPU OTIbIXE?
KonTposbHbie Bonpochl 1Jis1 oueHKH chopmupoBanHocti kommnerennun OIIK-3 (xon

unaukaropa OIIK-3.3)

1. Ilo kakuM cBoOWCTBaM BBIOMPAIOT MapKy CTallU AJis Ipecc(hOpM JIUThSI METAIIIIOB MO JaBJICHUEM?

2. Ilo xakuM CBOMCTBaM BBIOMPAIOT MapKy CTAJIN JJIsl TIPYXKUH MTOJIBECKH TPY30BOTO aBTOMOOHIIS
Ipy30M0AbEMHOCTBIO 4 T?

3. TemnoycToiunBbie CTany MpeIHA3HAYCHBI s AJIUTENBHBIX CPOKOB JKcIUTyaraiuu (1o 20 jet) u
MO9TOMY JIOJDKHBI UMETh OYE€Hb CTAa0MIIbHYIO CTPYKTYpY. OXapaKkTepu3ynTe CTalu.

KoHTpoJbHbIe Bonpockl s oueHKH cpopmupoBanHocTH kKomnereHuun OIIK-4 (kox
ungukaropa OIIK-4.1)

1. Cranp 08X13 npuHaAIeKUT K GeppUTHO-MAPTEHCUTHOMY KJIAcCy, CTOMKas B ciaboarpecCHBHBIX
cpeax — BOJHBIX PAcTBOpax cojieil u oprannueckux kucioT mpu 20 °C. Kakue uzgenust u3 He€ U3ro-
TaBJIMBAIOT?

2. Kakue cramy NpuMEeHSIOT JJIs MOALIMITHUKOB pa0dOTaIOIINX B arpecCUBHBIX cpeax?
3. B kakux crajiix UCHOoJb3yI0T HHTEPMETAUIMAHOE YIIPOUHEHHE?
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KonTpouabHbie Bonpocsl 1Jis1 oneHKH copmuposannoctn kommerennuu OIIK-4 (xon
unaukaropa OIIK-4.2)

1. Kakum BHIOM TepMHUYECKOH OOpPaOOTKM MOYKHO OJHOBPEMEHHO IOBBICHTH IMPOYHOCTH U
BA3KOCTb YJIy4IIaeMOU cTanu?

2. Kaxk OIIPECACIIUTh CKIIOHHOCTBh K Pa3BUTUIO ,Z[eH,HpHTHOﬁ JIMKBAIlUMH I10 AUarpaMme COCTOSTHUSA?

3. Kakue cBeneHust MOKHO MOJTYYHTh, UCCIIETYs OTIOIMPOBAHHBIN 00pasen?

KonTpoJsbHbie Bonpocsl 1Jis1 oneHKH chopmupoBannocti kommnerennuu OIIK-4 (xon
ungukaropa OIIK-4.3)

1. Kakue dakropsl onpeaensitor MOp(HOIOTHIO TIEPBUYHBIX KPUCTAILIIOB?

2. HazoBuTe 00s1acTu MpUMEHEHUs! HU3KOYTJIEPOIUCTHIX CTaNei?
3. O6nacTu NpUMEHEHUs1 BBICOKOJIETUPOBAHHBIX CTalIeh?
KonTposbHble Bonpochl 1J5 oneHku copmupoBannoctu komnereHuun OIIK-5 (kon
unankaropa OIIK-5.1)
1. ObnacTu npUMEHEHHsI YTIAECPOAUCTHIX HU3KOIETUPOBAHHBIX CTasIei?
2. Kakum 06pazoM obOecrieurnBaeTcst XJIaJHOJIOMKOCTh B AETaJSX MalIUH?
3. OT 4ero 3aBUCHUT TEIUIOCTOUKOCTH MpecchOopM JTUTHS METAJUIOB MO/ AaBIeHUEM?

KonTtposabHbie Bonpocsl 1Jsi oneHkH copmupoBanHoctu komnerenuun OIIK-5 (xon
nHaukaropa OIIK-5.2)

1. Kak obOecrieuuTs ®KapornpodYHOCTh JeTaIe pEaKTUBHOTO ABUTATEIIS?

2. HauGombmie# mpoYHOCTHIO M3 BCEX CTPYKTYPHBIX COCTABJISFOIIMX CTAIH O0JIaJaeT MapTCHCHT.
OO0bsicHUTE MEXaHU3M BTOPHYHOTO TBEPCHHUSI.

3. Ha kakwue rpymiiel JessT BXOAHbIC IepeMEeHHbIE?

KoHTpoJbHbIe Bonpockl 1is oueHKH cpopmupoBanHocTH kKomnereHuun OIIK-5 (kox
ungukaropa OIIK-5.3)

1. Yto onpenensoT BbIXOJHbIE IEPEMEHHBIE?
2. UeM aHAJIMTHYECKUE MOJIEIH OTIUYAIOTCS SMIUPUIECKUX ?

3. UTo nepBUYHO: MOCTPOCHUE MO WIH MOAETHPOBAaHHE?

KonTposibHbIe BONPOcHl 1Jis1 ouleHKU copmupoBanHocTH komnereHnun OITK-6 (kon
unaukatopa OIIK-6.1)
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1. OcHoBHas Hacsa METOAda HAMMCHBIIUX KBAAPATOB U €0 NPUMCHCHUC JJI CTJIA)KUBAHUSA UCXO -
HBIX JaHHBIX.

2. KakoBa OCHOBHas 11€J1b HCITOJIb30BAHUS TPOTHOCTUYCCKUX MOJIEIICH?

3. Kak Ha3wIBaroT MOICJb, C IOMOIIBIO KOTOpOfI YCICHIHO AOCTHUTACTCA IMMOCTaBJICHHAA HCJ’IB?

KonTposbHble Bonpochl JJis oneHku copmupoBanHocTu komnereHuun OITK-6 (kon
unaukatopa OIIK-6.2)

1. K xakoMy TuIly Mojiesiell OTHOCSTCS TpaiKu 1 HOMOTpaMMBbl?
2. EcTp 11 pazHUIIa MEXKTy TOCTPOSHUEM MOJIENIN U TIPOLIECCOM MOACTUPOBAHUS?

3. Kakue MCTOAbI HAXOXACHUA peH_ICHI/Iﬁ SABJIIFOTCA HpI/I6J'II/I)KeHHHMI/I?

KonTposbHble Bonpochl 1J5 oneHku copmupoBannoctu komnereHunun OIIK-6 (kon
unankaropa OIIK-6.3)
1. YUto Takoe MHTEUIEKTyallbHast COOCTBEHHOCTh?
2. YUto Takoe nzoopereHue?

3. Yto oTHOCHUTCS K MPOOJIEMHON CUTYallMH N300peTaTenbCcKoM 3aaaun?

KoHTpoJbHbIe Bonpockl 1is oueHKH cpopmupoBanHocTH KomnereHuun OIIK-7 (kox
unaunkaropa OIIK-7.1)

1. Yem onpenemnsitoTcsl B3aMMOOTHOIICHHS aBTOPOB M300pETEHUS, HE SIBJISIONIMUX CS MaTeHTO00 a2~
TEIAMU?

2. Uro ymoctoBepsieT maTeHT?

3. Kakue ocHOBHBIE (DaKTOPBI XapaKTEPU3YIOT MIPOLECC MPUHATHUS PEIICHUI?

KonTtposabHbie Bonpocsl 1Jis1 oneHKH chopmuposannoctn kommerenuuun OIIK-7 (xon
nHaukaropa OIK-7.2)

1. TTo xkaKOMy KpUTEPHUIO OLIEHUBAETCS UCXO]I ONepaluu?
2. Kakue 3a1a4v TEOPHH MPUHSATHS PEIICHU OTHOCATCS K BEKTOPHBIM?

3. Ot kakux (aKTOPOB 3aBUCUT BEIHMUYMHA KPUTEPHUS ONTUMATBHOCTH B OJJHOKPUTEPHUATHHBIX 33712~
Yax TEOPUU MPUHATHS PEIICHUN?

KonTposibHbIe BONpPochl 1Jis1 oueHKU cpopmupoBanHocTH komnereHnun OIIK-7 (kon
unaukaropa OIIK-7.3)
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1. Kakum o6pazom GpopMyaupyeTcsi OJHOKpUTEpHATIbHAS 3a]]a4a TECOPUU IPUHATHUS PEILICHUN?

2. YeM OrpaHn4MBaOT pa30nMeHNE CUCTEMBI HA COCTABIISIOIINE €€ YaCTU IPHU NPOBEJCHUN MOJEIIH-
poBaHus ?

3. C noMOIIIbI0 KaKOTO TUTIA IEPEMEHHBIX MOKHO YIPABJIATH OBEICHUEM 00BEKTa MOJECINPOBA-
Hus?

KonTpoJsbHbie Bonpocsl 1Jis1 oneHKH chopmupoBannoctn kommnerennuu OIIK-8 (xon
unaukatopa OITK-8.1)

1. Kakue uHGOpMALMOHHBIE TEXHOJOTHH HA3bIBAIOTCS TPAAULIIMOHHBIMU?

2. HazoBute HemocTaTKu TpaAULMOHHOrO yTeHus. Kak uX MOXXHO yCTpaHUTh?

3. Uro Takoe panuoHaIbHOE CIylIaHue?

KonTpoJsbHbie Bonpockl 1Jis1 oneHKH chopmupoBannoctn kommnerennuu OIIK-8 (xon
unaunkaropa OIIK-8.2)
1. Yro oTHOCHUTCS K anmapaTHbIM M MPOTPaMMHBIM CpelicTBaM 00pabOTKHU TEKCTOBOM MH-
dhopmaruun?
2. OnumuTe TEeXHOJOTHIO CO3/aHus W (POpPMaTHUPOBAHUS TEKCTA C IMOMOMIBIO TEKCTOBOTO
mporeccopa Word.
3. Kakwue nzBecTHbI cpeicTBa 00pabOTKH YMCIOBON HHPOpMATUH?

KonTpoJsbHbie Bonpockl 1Js1 oneHKH chopmupoBannoctn kommnerennuu OIIK-8 (xon
unaukaropa OIIK-8.3)

1. TlpuBenure kaaccupuKauo HHGOPMAITMOHHBIX MOJIEIIEH.

2. Pacckaxure 0 pa3THUUHBIX criocobax 00paboTKu HH(pOpMAIUH.

3. Kaxwue BUIBI KOMITBIOTEPHBIX CETEH BaM M3BECTHBI?

KonTposabHubie Bonpochl 1Jsi oneHkH copmupoBanHocTn kommnerenunu ITK-1 (ko
nuaukaropa IK-1.1)
1. Kakue GbIBatOT OCHOBHBIE TUIIBI HATYPHBIX MOJIENEH?

2. HazoBuTE OCHOBHOU MPHU3HAK, OMPEACTSIONINI CXO/ICTBO MEKIY MOJIETIBIO U IEWCTBUTEIBHO-
CTBIO?

3. UeM MpOrHOCTHYECKHE MOJICNIN OTIMYAIOTCS OT MOJIENIEH IPYTHX KJIacCOB?

KonTtposbHbie Bonpochl s oueHkn chopmupoBannoctu komnerenuuun I[MK-1 (xon
unaukaropa IK-1.2)
1. Kakue 3a1auu TeOpUU IPUHATHS PELLIEHUS SBJSIOTCS allbTEPHATUBON I€TEPMHUHUPOBAHHBIX 3a-
nau?

2. UeM oTIM4aroTCs 3aavyu MPpUHATHA pCH_ICHI/Iﬁ IIpU pUCKE U B YCIIOBUAX HCOHpC,Z[CJ'ICHHOCTI/I?

3. g Kakux 3a/1a4 MPUHSATHUS PEUICHUI MOTYT ObITh PEaIN30BaHbI TOJIHKO BHIYMCIUTENBHBIE CX -
MEI?

KoutpoJsbHble Bonpochl AJisi oneHKH copmupoBaHHocTu kommeteHmuu IK-1 (kox
unaukaropa IK-1.3)



37

1. Yro coboil mpeAcTaBisAOT 3a/1a4y KBaAPATUYHOIO IIPOrpaMMUpPOBaHUA?

2. Kak Ha3pIBaeTCs OmnpeieieHrne 3HaueHui 1eneBoil (PyHKIMH U IEpEMEHHBIX B OJJHON BEpIIMHE B
CUMIUIEKC-MeTo1e?

3. B kakux cliydadax MpUMCHAIOT SKBUANCTAHTHBIC IUIaHEI?

KouTtpoJbHble BONpochl AJisi oueHKH copmupoBaHHocTu kommereHunu IK-2 (kox
unaukaropa IIK-2.1)

1. Ilpemioxxuth KpuTepuil CpaBHEHHSI TOYHOCTH IIPOTHO3a HA Pa3HBIX MEPUOIaX YIPEKIACHUS U
c/lenaTh 3aKI0YEHUE O 11eJIeCO00Pa3HOCTH MIPOBEAECHUS 10JIMOCPOUYHBIX IIPOTHO30B.

2. K xakoMy IpUHIIMITY CO3AaHUSI HOBBIX MaT€PHAIOB OTHOCUTCS KOPPEKIUs (PYHKIMOHAIBHBIX
XapaKTEPUCTHUK 3a CUET JICTUPOBAHUS UIIU CO3AAHUS KOMIIO3UTOB.

3. Kakoii u3 MNEPCUUCIICHHBIX METOJOB ABJIACTCA OCHOBHBIM ITPOMBIIIJICHHBIM METOAOM ITPOU3BO/I-
CTBa TYTI'OIUIABKUX HaHOKpI/ICTaJ'IJ'IOB?

KonTposbHble Bonpochl st oneHkn copmupoBanHocTu kommerenuuu IK-2 (kon
unankaropa IK-2.2)

1. Kakoii nponecc NMpUMEHACTCA AJIA IMMOJTYYCHUA JIMCTOBOT'O ITOJIMPOBAHHOT'O crekia?

2. Kakoif MeTo/] cHHTe3a HaHOKPUCTAJUIOB TTO3BOJISIET MOJTyYaTh KPUCTAIUT 3aJaHHOW KPUCTAIIIO-
rpadudeckoil opueHTanuu?

3. Kakue cymecTByIoT METOIBI TTOJTyUeHHUsT aMOP(HBIX METATUYCCKHUX CIUIABOB?

KoutpoJsbHble Bonpochl AJisi oneHKH copmupoBanHoctu kommereHuuu IK-2 (kox
unankaropa IK-2.3)

1. Ha yTo 0oKa3bIBaeT CUJIbHOE BIIMSHUE OJMKHUM MOPSIOK PACIIONOXKEHHSI aTOMOB B aMOP(HBIX
METATIMYECKUX CIUIaBax?

2. Kakoif TUI CTEKOJT TOTyYaloT CKIIEMBaHNEM OOBIYHOTO CTEKJIA C TPOMEKYTOUYHBIM CIIOEM dJIa-
CTUYHOT'O OPraHUYeCcKOTo nojmmepa’?

3. Kakoii MeTai1 cTaHOBUTCS XPYIIKUM IIPH BBEJICHUH Ja)Ke HEOOIBIIOTO KOJIMYECTBA PUMECE?

KoHTpoJsbHbIe BONpochl AJisi OueHKH chopmupoBaHHocTH KommereHuuu IIK-3 (kox
unaukaropa IK-3.1)

1. CkoubKo cTanuii TepMoOOPabOTKH OCYIIECTBIISICTCS TIPU MPOU3BOJICTBE CUTAIIIIOB?

2. Kakue mieHKu XapakTepu3yloTcsi 00beMHBIMH MPOLIECCAMU M CXOHBI C KEPAMHUECKUMH HUITH
MOHOKPHUCTAININYECKMMH MaTepHaIaMu?
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3. Kakoii MeTo1 HaHeceHHUs MIICHOK oOecreunBacT 3(pPEeKTUBHYIO HOHHYIO OYHCTKY U3ACTUN mepea
HAHECEHUEM MOKPBITHII?

KonTposbHble Bompochl st oneHkn chopmupoBanHocT komnerenuuu IK-3 (kon
unaukaropa I1K-3.2)

1. Mcnonp30BaHMEM CILIABOB € KAKUM METAJIJIOM IIPEO0JI0JIEBAIOTCS [VIABHBIE HEIOCTATKU OepHILIHS
— HU3Kasl ylapHasi B3KOCTb U XJIaJHOJIOMKOCTh?

2. Kakoii MeTos cHTEe3a HAHOKPHUCTAIUIOB MTO3BOJISIET MOTY4aTh KPUCTAILT 3aJaHHON KPUCTAIIO-
rpaduveckoil opueHTanuu?

3. Kakoil nerupyromuii 31€MEeHT NOBbIIIAET CTA0MIBHOCTh OBEPXHOCTH TUTAHA, YBEIMUUBAs JKa-
POCTOMKOCTB IPU BBICOKUX TeMIlepaTypax”?

KonTposbHbie Bonpochl i oueHkn copmupoBannoctn komnerennuun IIK-3 (xon
ungukaropa IIK-3.3)

1. Kakue crutaBpl TATaHA UMEIOT CTPYKTYPY OAHO(DA3HOTO TBEPIOTO PacTBOPA U HE YIIPOUHSIIOTCS
TePMUYECKOH 00pabOTKOM?

2. B kakue KOMITO3UIIMOHHBIC MaTePHATBl ICKYCCTBEHHO BBOJST MEJIKHE, PABHOMEPHO pacrpe/ie-
JICHHBIE TYTOIJIaBKHE YaCTULIBI KapOUIOB, OKCUI0B, HUTPUIOB U JAP., HE B3aUMOJICHCTBYIOIIUE C
MaTpHIel U HE pacTBOPSIOIIUECS B HEHM BIUIOTH JI0 TEMIIEPATYphI TUIaBiIeHUs das?

3. MoXHO 11 UCTIOIB30BaTh aMOP(HbIE METAITMYECKHE MaTepHalibl B kKauecTBe AUPPy3HBIX Oaph-
epoB?

KonTtposbHbie Bonpochl s oueHkn copmupoBannoctu komnerenuuun I[IK-4 (xon
unankaropa IK-4.1)

1. Kakoii U3 nmepeyrciIeHHbIX METOJIOB SABISETCS OCHOBHBIM MPOMBIIIIEHHBIM METOJIOM IPOU3BO/I-
CTBa TYTOIUIaBKUX HAHOKPUCTAJIJIOB?

2. UeM 00ObsCHsIETCSI MEHbIIIAsi BO3SMOKHOCTh 00pa30BaHMs 3aKaJOYHbIX TPEIIUH IPU NPUMEHEHUH
Macja B Ka4eCTBE 3aKaJO4YHOU Cpeibl?

3. pyxxunst u3 cramu ¢ 1 % C, HaBuBaeMble U3 CepeOPSIHKH B XOJIOIHOM COCTOSTHUM UMEIOT I10-
BBIIIEHHYIO XPYNKOCTh. MeTOoIbI ycTpaHeHus?

KonTtposabHbie Bonpocsl s oueHkn chopmupoBanHoctn kommnerenuun IIK-4 (xon
nuaukaropa IK-4.2)

1. Ilpu kakoii Temneparype npu HarpeBe TBY rmyOuHa MpOHUKHOBEHUS TOKA B CTAJIb MEHSETCS
ckaykom?

2. KaKI/Ie N3MCHCHUS B TCXHOJOI'NYCCKOM Hpouecce I1O3BOJIAT HpeI[}/HpeIII/ITL BO3HHUKHOBCHHUC
«TEMHOMU COCTaBJIIIONIEH» B IIEMEHTAIIMOHHOM CJIOE€ CTAJILHOM Aetanu?

3. Kakoe o0opynoBanue NpUMEHSIOT JUISI OYUCTKH MOBEPXHOCTH IIAPUKOB TIOCTIE 3aKaKK?
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KonTposbHble Bompochl st oneHkn chopmupoBaHHocT komnerenuuu IMK-4 (kon
unaukaropa I1K-4.3)

1. Yro onpenenser 3akallOuHYI0 CLIOCOOHOCTh MUHEPAIBHOIO Maca?

2. Kaxkoii coctaB BaHHbI Bbl mpumenuTe U1t oXJIaXaeHus ObIcTpopesymiei ctanu P18 npu crynen-
4yaTou 3aKanke?

3. Ipu 3aKkaike B KaKOH OXJIAKIAIOIICH CPeie MOXKHO YAAJTIUTh OKMCHYIO IUICHKY C TIOBEPXHOCTH
neranu’?

KoHTpoJibHBIEe BONPOCHI AJIs OLeHKH chopmupoBaHHocTH KomnereHuuu IIK-5 (kox
ungukaropa IIK-5.1)

1. C xakol 1eJIbI0 MPUMEHSIETCS] 00padOoTKa XOJIOI0M JIeTAICH MTOAITUITHIKOB KAYSHHUS, U3TOTOB-
neHHbIX 3 cranu X157

2. Kaxkoii aficopOeHT Halles MIMPOKOE PaCcIPOCTPAHEHUE ITPH OUYUCTKE KOHTPOJIUPYEMBIX aTMOc(ep
OT BJIaru?

3. I1o xakuM cBOICTBaM BBIOMPAIOT MAPKy CTAIH ISl MPECCHOPM JIUThS METAILTIOB MO/ JaBJICHHEM?

KonTtpouabHbie Bonpocs!l s oneHkn copmupoBannoctn xkomnerennun IIK-5 (xon
nuaukaropa IK-5.2)

1. B kakux cTansx UCHOIb3YIOT MHTEPMETAINIHOE YIIPOUHEHUE?
2. Kakne MexaHu3Mbl yIPOYHEHHS PEATU3YIOTCSI B MAPTEHCHTHO-CTAPEIOIINX CTAISIX ?

3. KakoBa npupona coueranus BbICOKOH npouHocTy u miactuyHoctd [THIT-craneii?

KonTtpouabHubie Bonpocs! s oneHkn copmupoBannoctn kommnerennun IIK-5 (xon
nuaukaropa IK-5.3)
1. Kakue nonoxxurensHble 3p(exTs! JOCTUTAOTCs TpU 00pabOTKE CTAN X0I00M?

2. UeM 0OBsICHSIETCS MEHBIIIAask BO3MOXKHOCTh 0Opa30BaHMsI 3aKAJIOUHBIX TPEIIUH TPU PUMEHEHUT
MacJla B KaueCTBE 3aKaJOUYHOU cpeibl?

3. Kakyro MUHUMaTbHYIO TEMIIEpaTypy MOKHO MOTYYHTh C TOMOIIBIO ABYXKACKaIHOW XOJIOINUITb-
HOU MammmHbI, paboTatomeit Ha ppeore 137

KoHTpoJbHBIEe BONpPOCHl AJisi OLeHKH copmupoBaHHOcTH KommereHuuu ITK-6 (kox
unaukaropa I1K-6.1)

1. Iporsoxku u3 cranu Mapku P12M®5-MII. Mex. cBoicTBa: G5 = 2400... 2800 MITa; HRC 65...
67; xpacuocroiikocts 630 °C. Kakoii Bux TepMudeckoii 06padboTku Bel HazHaunTe?
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2. Jleranp U3 XpOMOHHUKEIEBON CTAIM TIOCTE 3aKaJIKH U BBICOKOTO OTITYCKA MMEET MOHIKEHHYIO
BSI3KOCTh. METO/Ibl yCTpaHEHUSI?

3. UHCTpyMEHT U3 XpOMOKPEMHUCTOM CTaJU MOCJIE HAarpeBa B JIEKTPONedr B aTMocdepe Bo3ayxa
Y TIOCJIETYIONIEH 3aKaJIKu B BOJE UMEET MOHMKEHHYIO TBep0CTh. [IpuunHa Beiropanus yriaepoaa?

KonTpoJsbHbie Bonpochl i oneHkH chopmupoBanHoctn komnereHuun IIK-6 (xon
unaukaropa I1K-6.2)

1. Yem onpenensercs 00bEM MPaBOBOI OXPaHBIL, IPEIOCTABIISEMOI TATEHTOM Ha U300peTeHNEe U CBU-
JIETEJILCTBOM Ha MOJIE3HYI0 MOJIENb?

2. Kakue ,1mo Bamremy MHEHUIO, CTPYKTYPHBIC 3JIEMEHTBI BKITFOUACT B ce0s1 JTF00ast H300peTareibeKast
3amada?

3. Uro npeaycMaTpuBaeT aHaIU3 HOBU3HBI H300pETEeHUs?

KonTposbHble Bonpochl st oneHkn chopmupoBanHocTu kommnerenuuu IK-6 (kon
unankaropa I1K-6.3)

1. Kaxoii oxpaHHBIN TOKYMEHT BBIACTCS HA TOJIE3HYIO MOJEIh?

2. KakoBbl KpUTEpUH ATEHTOCIIOCOOHOCTH MPOMBIIIUIEHHOTO 00pasa?

3. [ToHsTHE MHTEIIEKTYaIbHOW COOCTBEHHOCTH U 3Tambl pa3BuTus. VHTeIeKkTyanbHas COOCTBEH-
HOCTb KaK OOBEKT MPaBOBOM OXpaHbl. BUbl HHTENIEKTyallbHOI COOCTBEHHOCTH

KoHTpoJbHBIEe BONPOCHI AJis1 OLeHKH chopmupoBaHHOcTH KommereHuuu ITK-7 (kox
unankaropa IK-7.1)

1. TIpombilieHHas HHTEIUIEKTyalbHast COOCTBEHHOCTb, 3alUIlaeMasi MaTeHTHBIM IPaBOM
2. MexnyHapoJHas 1 perMOHaJIbHbIE MTATEHTHBIE CUCTEMBI, UX 0COOEHHOCTH
3. OCHOBHBIE MHCTUTYTHI IIPaBa HHTEIIEKTYalbHON COOCTBEHHOCTH
KonTpoJsabHbie Bonpoch! s oneHkn copmupoBannoctn komnerennun IIK-7 (xon

nHaukaropa IK-7.2)

1. KpI/ITCpI/II/I MaTEeHTHOCIIOCOOHOCTH I/I306pCTCHI/IHI HOBH3HA, I/I306peTaTCJIBCKI/II7I YpPOBCHB, IMPO-
MBIIIJICHHAA ITPUMCHHUMOCTD

2. HazoBuTte Haubonee XapaKTCPHBIC (I)I/I3I/IKO-MGX8.HI/I‘-ICCKI/IC CBOMCTBaA MaTCepHajoB C BBICOKOM
YHGHBHOﬁ MMPOYHOCTBIO, UCITOJIB3YEMBIX B MAIIMHOCTPOCHUHN B KAUCCTBC KOHCTPYKIIMOHHBIX.

3. I[J'ISI HW3TOTOBJICHUS AeTalel KaKOro Ha3HauYeHUs NMPUMCHATOT MAPTCHCUTHO-CTAPCOIINC cramm?

KonTposabHbie Bonpocsl s oueHkn chopmupoBanHoctn kommnerenuun IIK-7 (xon
uuaukaropa IK-7.3)
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1. Kaxwe >kaporpodHbIe ayCTENUTHBIE CTAJIM IPUMEHSIIOT JITS IeTajiel paOoTaromuX Mpy TeMIieparype He
BrItze 600 °C?

2. XKapocroiikue (OKaTMHOCTOWKHUE) CTAITU MTPUMEHSIIOT [ K3TOTOBJICHUSI U3/ICNNH, pabOTaIONINX TIPU
KaKUX Temreparypax?

3. B kakux CTaysix UCIOBb3YIOT HHTEPMETAIUTUAHOE YIPOUHEHHE?

KonTpoJsbHbie Bonpochl i oneHkn chopmupoBanHoctn komnerennuun IIK-8 (xon
unaukaropa ITK-8.1)

1. Kakoro tumna HAIMpsKCHUS BO3HHMKAIOT B YIIPOUYHCHHOM CJIOC ITIOCIIC HOBerHOCTHOﬁ 3aKaJIKHu
TBY?

2. B kakoii cTaiy 1eMeHTAllMOHHBIH cI0i OyAeT OoJblie MPU OJUHAKOBBIX PEKUMaX HACHIIICHUS?

3. Kakoe nomkHO OBITh ONTUMAJIBHOE COACPXKAHHME a30Ta B CJIOC CTAIBLHON JeTallu I0CIe
HUTpOLEMEHTANN?

KoutpoJsbHble Bonpochl AJisi oneHKH copmupoBanHoctu kommerenuuu K-8 (kon
unankaropa I1K-8.2)

1. Kakue u3MeHEHUss B TEXHOJIOTMYECKOM IIPOILIECCE MO3BOJSAT MPEAYNPEIUTh BO3HUKHOBEHHUE
«TEMHOH COCTaBIAIOLIEN B LIEMEHTAIIMOHHOM CJIOE€ CTAJILHOU JeTann?

2. Ilpu xakoii Temnepatype npu HarpeBe TBY riyOmHa MpOHMKHOBEHHS TOKA B CTalb MEHSETCS
CKayKoM?

3. Brusier v BenMuMHA 3epHA U TETEPOTreHHOCTh CIUTABOB HA KOPPO3UOHHYIO CTOMKOCTD, U €CITU
BIIMSIET, TO KaK?

KonTtpouabHnbie Bonpocs! s oneHkn copmupoBannoctn xkomnerennun IIK-8 (xon
nuaukaropa IK-8.3)

1. Kak BiusieT NOBBIIIEHHE MOPUCTOCTH MOKPBHITUN HA KOPPO3UOHHYIO CTOMKOCTh MPY MOBBIIIECH-
HBIX TemIepaTrypax?

2. Yto MNpEaACTaBIAOT co0oif KaTOAHBIC CTUMYJIATOPBL BHCKTpOXHMI/IQCCKOﬁ KOppOBI/II/I?

3.Kakum BusioM Tepmuueckoil 00paboTKU MOXKHO OJJHOBPEMEHHO MOBBICUTh IPOYHOCTh U BA3-
KOCTb YJIY4IIa€MOW CTaIu?

KoHTpoJsbHbIe BOnpochl AJisi OueHKH copmupoBaHHocTH KomnereHunu ITK-9 (kox
unaukaropa I1K-9.1)

1. Kakue cTanu NpuUMEHSIOT JIJIsl PY>KUH IKCIUTYaTUPYEMbBIX B pACTBOPAX MUHEPAIBHBIX KUCIIOT
WJIU 1Ies104eit?

2. Jlns xakux reorpapuueckux yclIOBUH M B KaKMe BpeMEHa Iofia CielyeT 0KHAaTh HauOOJbIIEro
quCciIa aBapUil MEXaHU3MOB, pa0OTAIOIINX B MOJIEBBIX YCIOBHIX?
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3. UeM 00BACHSETCS, YTO CKJIIOHHOCTh K MEXKPHCTAIUTHOM Koppo3uu ctanu X25T MmeHslle, 4eM y
craim X257

KonTposbHble Bompochl st oneHkn chopmupoBaHHocT komnerenuuu IK-9 (kon
unaukaropa I1K-9.2)

1. Chopmynupyiite HU3NIECKYIO CYITHOCTD TEIUIOBBIX 3(h(HEKTOB XMMHUECKHUX PEaAKITHIA.

2. YcnoBusi pocTa MOPHUCTON U CIIJIOUTHOM 3alIUTHOM MJICHKH

3. Kak knaccudumnmpyercs rmieHka Ha MeTajliax , €clii oHa uMeeT Tonmuny 800 anrctpem?
KonTpoJsbHbie Bonpocs! s oneHkn copmupoBanHoctn komnereHnuun IIK-9 (xon

ungukaropa I1K-9.3)

1.Mertoibl U3MEpeHUit U METOAUKH n3MepeHuil. OCHOBHBIE TOHATUS, IPUMEPHI

2. Ko npemioxkuia METOMKY MOCTPOEHHUS CUCTEM €IMHUII KaK COBOKYITHOCTh OCHOBHBIX U MPOH3-
BOJHBIX €IUHUIL?

3. [Ipu 3anucu pe3ynbTaTOB U3MEPEHUN OOBIYHO YKA3BbIBAIOT CTENEHb JIOBEPUS K PE3YyJIbTaTy B BUIC
JIOBEPUTEIBHON BEPOATHOCTU P mim ypoBHS 3Ha4MMOCTH 0. Kakoe coOoTHOIIEHHE MEXTy STUMU
BEJIMYMHAMU?

KonTtposbHbie Bonpocsl AJisi oneHkHn cpopmupoBanHocTu komnerenuuun I1K-10 (xon
unankaropa IK-10.1)

1. Yto siBnsieTcss 0OOBEKTOM JEATEIbHOCTH MPUKIIAJHON CTATUCTUKN?
2. Kakas cBsi3b MEXAy METPOJIOrHeH, cTaHAapTU3anueil u cepTudukanuen?

3. B gecTh KOTO Ha3BaHa MPOM3BOHAS €IMHUIIA MOJTyJIeH ypyrocT B cucteme SI7?

KonTtpouabHbie Bonpocsl AJisi oneHkHn copmupoBanHocTu komnerenuuun IK-10 (xon
unaukartopa I1K-10.2)

1. Kaxkas cuctema enunull eiictByet Ha Tepputopun Poccuiickoii @enepannn?
2. UTO IepBUYHO: «CePTH(HUKAT» UITH «CePTHPHUKAIIHT»?

3. CrannmaptHble 00pasibl coctaBa. UTo Npon3oinéT, eciy oHu, BAPYT, UCUE3HYT?

KonTposabHbie Bonpocsl A5 oueHku chopmupoBanHocT komnereHuuun IK-10 (kox
unaukarTopa ITK-10.3)

1. Vkaxute npaBuiIbHYIO (OpMY 3aIHCH PE3YIbTaTOB U3MEPEHUs TBEPAOCTH o Bukkepcey.

2.Ha uro BiuseT oxjaxkaeHUE CTPYSIMHU KUAKOCTU C IIOMOIIBIO TYIIUPYIOLIEro MPUCIIOCOOIeHUS?



43

3. . OxapakTepu3yiTe BOMPOCH IKOJIOTUU PHU TPUMEHEHUH COJISHBIX TIeUeli-BaHH IS 3aKAJIKH Jie-
Tajel U3 OBICTPOPEIKYIICH CTAIIH.

4.7 Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOM sl NMPO-
BeJICHHUSA 3AIUTHI BHIMYCKHON KBAJU(PUKANMOHHON PadoThI

Jis mpoBeZieHHs 3aIlUThl BBITYCKHOW KBaTH(UKAMOHHOW paboOTHl TpeOyeTcs: ayauTopus
OCHaIlleHHast HOYTOYKOM, BUAECOIPOEKTOPOM, HACTEHHBIM 3KPAHOM.

4.8 Ilepeyenb pexkoMeHIyeMOH JHMTEPATYpPbl AJIS1 BbINOJHEHHUS M IOATO-
TOBKH K 3aLIUTE BHIMMYCKHOM KBAJU(PUKALUOHHOH PadoThI

1. MarepuanoBenenue : yueOHuk ais By30B / b. H. Ap3amacos [u ap.] ; mox obur. pen. : b. H. Ap-
3amacoBa, ['. I'. Myxuna .— 7-e usn., crep .— 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. Posur K.M. Ilpaktudeckas kpuctamwiorpadusi : ydyeOHOe mocoOuwe s By3oB — M.
MUCHUC, 2005.- 488c. :un.- (Meramnyprusi Matepuanosenenue X XI Beka) .— bubnuorp.B koHiie
kH. — ISBN 5-87623-1160 — 12 sk3.

3. Tpounxkuit 1.B. dusnueckas kpuctauiorpadus: yaebHoe mocobue mist By3os / M. B. Tpounkuit
; mox pena. A. E. I'Bo3nea; Tyn nepepad. — Tyna : U3a-Bo Tynl'Y, 2009 .— 322 c.—bubmuorp.: c.
303-305 .— ISBN 978-5-7679-1401-2 — 10 5k3.

4. OCHOBBI METAJUTYPTHUECKOTO Mpou3BocTBa : yueOHuk / B.A. burees, K.H. Baosun, B.M. Ko-
nokonbles, B.M. Canranuk. — Cankr-IletepOypr : Jlanb, 2017. — 616 c. — ISBN 978-5-8114-
2486-3. — TeKcT : 2JeKTPOHHBIH // DIIeKTPOHHO-OnOoTeuHas cuctema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/90165 (nata obpamenus: 21.10.2019). — Pexxum noctyma: ajis aBTo-
pH3. MOJIB30BATEIEH.

5. T'onuapenko, M.A. OCHOBBI TEXHOJIOTUU TEPMUUECKOM 00paboOTKH cTaiu: yueOHoe mocodue /s
By30B/ B.W. 3onoryxun, A.E. I'Bo3aes. — Tyma, 2006. — 326 c. — ISBN 5-7679-0275-5. +112k3.

6. OCHOBBI TEXHOJOTHUHM U MPOrPECCUBHBIE METOBI TEPMUUECKOM 00paboTKH: yueOHOe mocobue
st By3oB/ M. A.T'onuapenko. - Tyma: U3a-Bo Tynl'Y, 2011. — 200 c. — ISBN 978-5-76-79-1858-4.
+102k3.

7. Bovibop marepuana mis neraneit mamuH. / W.B.TuxonoBa u np.; mox pea. E.M. I'pun0epra. -
Tyna: Tyn. roc. yH-T, 2009. — 99 ¢ — ISBN 978-5-7679-1697-9.+275k3.

8. Metpomorus, cranmaptu3anus u ceprudukanys : yaeonuk / M.A. sanos, C.B. Ypymes, JI.I1.
Kononos [u np.] ; moxn penakuueit M.A. VBanosa, C.B. YpymeBa. — Canxt-IletepOypr : Jlans,
2019. — 356 c. — ISBN 978-5-8114-3309-4. — TekcT : 3JIEKTPOHHBIN / DICKTPOHHO-
oubnuoteuHas cucrema «Jlanby : [caiir]. — URL: https://e.lanbook.com/book/113911 . — Pexum
JocTyma: sl aBTOPU3. MOJIb30BaTeNeH.

9. PankeBuu, SI.M. Metponorus, cTangapTu3anus u ceprupukanys : yaeouk / .M. Pagkesuu. —
Mockga : T'opuas kaura, 2003. — 788 c. — ISBN 5-7418-0201-X. — TekcT : 3neKTpOHHbIH //
DekTpoHHO-0MOIMoTeuHas cuctema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/3219 .
— PexxuM poctymna: Ui aBTOpU3. Mosib3oBareneit

10. PagkeBuu JIL.M., Cxuptiaaze A.I'. Metposiorusi, cTanapTu3anus U cepTudukanus: YueOHuK
JuTst OakanaBpos/ - 5-¢ m3a.- M.: FOpaiit, 2013. - 814 ¢. - ISBN 978-5-9916-2792-4.

11. MarepuanoBefeHue: HaydHO-TeXHUUECKUH xKypHan M., 2014 — OcuoBan B 1997 1. - Berxonur
exxemecsuno.- ISSN 1684-579X. http://www.nait.ru/journals/index.php?p — journal — id=2
Pexxum mocrtyma: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMmmbroTepoB 6ubnuorexku Tynl'Y, mo mapomto

12. ®uznka MeTaIOB W MaTepuanioBenenue: ypnai]/yapeaurenr PAH, Otnenenne oOmieit ¢u-
3uku u actponomun PAH, Ypansckoe ornenenue PAH. - M., 2014 - . OcHoBan B1955 r. - Beixoaut
exxemecsano. - ISSN 0015 — 3230. http:/www.maik.ru/cgi — bin/list.p/?page=Ffizmet
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Pexxum nmoctyma: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMItbtoTepoB Oubmorexku Tynl'Y, mo maposto

13. Bompockl MatepraioBeACHUS: HAYYHO-TEXHUYECKU )KypHail. - M.: HoBble TexHomnoruu, 2014. -
ISSN 1994 — 6716. http://www.crism — prometey.ru/Rus/editions/

Pexxum nmoctyma: http.//elibrary.ru/projects/subscription/rus titles open.asp. - elibrary.ru co Bcex
KoMItbtoTepoB Oubamoreku Tynl'Y, mo maposto

4.9 Ilepeuenn peKOMEeHIyeMbIX pecypcoB HH(GOPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « UHTepHeT» AJIs1 BHINOJHECHUS U MOATOTOBKHU K
3alMTe BLINTYCKHON KBAJIN(PUKAIMOHHOH PadoThI

1. DOnexrponnsni uuranbHbil 3an “BUBJIMOTEX” : yuyeOnuku aBtopoB Tynl'V mo Bcem
JMCIUILTHHAM. - Pexxum moctyma: https://tsutula.bibliotech.ru/, mo mapouro.- 3ara. C skpaHa

2. ObC [IPRBooks yHuBepcampbHas 0a3oBas KOJUICKIUS UW3JaHU.-Pexxum moctyma:
http://www.iprbookshop.ru/, mo maposto.- .- 3ari. ¢ s3KkpaHa

3. Hayunast Dnekrponnas bubmuoreka eLibrary — 6uOnuorexa 3JIEKTPOHHOW MEPUOIUKH,
pexum gocrtymna: http://elibrary.ru/ , mo maposro.- 3ari. ¢ sKpaHa.

4. HOb KubepJlennHka Hay4yHas O3JIEKTPOHHAs OHOIMOTEKA OTKPBHITOrO JOCTYIA, PEXUM
nocryma http://cyberleninka.ru/ ,cBo60aHbIi.- 3ari. ¢ 9KpaHa.

5. EnuHOE OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam: moprai [DIeKTpoHHBIH pecypc]. -
Pesxxum noctyna : http: //window.edu.ru. - 3arm. ¢ skpana.

4.10 Ilepeuenb MH(MOPMALMOHHBIX TEXHOJIOTHH, HEOOXOAUMBIX JISI BbI-
MOJIHEHUS M 3alIIUThI BBINTYCKHON KBATU(PUKAIMOHHON padoThl

4.10.1 IlepeyeHb HEOOXOAMMOIO €KEroAHO OOHOBJISIEMOI0 JMIEH3MOHHOIO
U CBOOOJHO PacHpoOCTPaHAEMOro MPOrPaMMHOro ofecrie4eHHs, B TOM 4YHCJIe
0TeYeCTBEHHOI0 MPOU3BO/CTBA

1. TexcroBelii penakrop Microsoft Word;

2. [Tporpamma as1st paboTHI ¢ 3eKTpoHHBIMU Tabuamu Microsoft Excel;
3. [Iporpamma noxaroroBku npesentanuii Microsoft PowerPoint.

4. [Taket opucHbIx npunoxeHnit «MonOducy.

4.10.2 IlepeyeHb HeOOXOAUMBIX COBPEMEHHBIX NpodeccHOHAIBHBIX 0a3
JAHHBIX 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. KommbrotepHas cipaBouHas npasosas cucrema Koncynsrant [lmioc.

2. www.nnsteel.ru

3. baza maHHBIX MHKpPOCTPYKTYp METAJUIOB M CIUIaBOB «MuUKpocTpykTypay // Pexum
JocTyna http:/microstructure.ru/ /, cBOOOIHBIN. — 3ari. ¢ SKpaHa.

4. ba3a manHbIX MaTepuaioB https://www.totalmateria.com
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