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Pa60qa;1 nporpamMmma JUuCHUIIIINHBL «Texnonornu HaHECCHUS HOKpBITI/Iﬁ B MallIMHOCTPOCHUN Y
/coct. 3.K. bepoB —Hanpunk: KBI'Y, 2023. -21 c.

Pabowas mporpamma mnpenHazHaueHa JUIS TPENOJABaHHs JUCHUIUIMHBI TI0 BBIOOPY
BapuatuBHOU vactu Osnoka b1.B.02 mo nanpasnenuto noaroroBku 15.04.05 Koncrpykropcko-
TEXHOJIOTUYECKOE 0OecreueHre MallIMHOCTPOUTENILHBIX ITPOU3BOJICTB B 1 cemecTpe.

PaGowas mporpamMma cocraBieHa c¢ yderom DeneparbHOTO TOCYIAPCTBEHHOTO
00pa30oBaTEeILHOTO CTaHJIApTa BBICIIETO OOpa30BaHMs IO HANpaBieHHIO MOATOTOBKH 15.04.05
KoHCTpyKTOpCKO-TEXHOIOTHYECKOE ~ OOecreueHre  MAIlWHOCTPOUTEIBHBIX  IPOM3BO/ICTB,
YTBEPKAEHHOTO TMpHKa3oM MHUHHCTEpCTBA HayKud UBbICHIEro oOpa3zoBanus Poccuiickoit
®denepammn ot «17» aBrycra 2020 r. Ne 1045.
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1 IEJIU U 3AJAYU OCBOEHMS JUCLIUTLIUHBI

Heablo npenogaBanus AUCHUILTUHBI SBIAETCS (POPMUPOBAHUE Yy CTYIEHTOB 3HAHUU U
YMEHHUH B 00JIACTH HAHECEHUs 3aIUTHBIX, BOCCTAHABIMBAIOUIUX U YIPOYHSIONINX MOKPHITHH B
MalIMHOCTPOEHUH, a TakXe O3HAKOMJIEHHUE CTYJIEHTOB C TEOPETUYECKUMH OCHOBAMU
MOJTyYCHUSMOAU(DUITUPOBAHHOTO TTOBEPXHOCTHOTO CJIOS HA M3/ACIHSIX HAHECEHHEM TOKPBITHH B
BaKyyMe.
3agayaMu U3y4eHUs! TUCLUIUINHBI SIBIISIFOTCS:

1. 03HAaKOMIJICHHE CTYICHTOB c T y3nOHHBIMH, ra3oTepMHUYECKUM,
raJlbBAHMYECKUMHU, XUMHUYECKUMU M BaKyyMHBIMH HOHHO-IIJIA3MEHHBIMU METOJAMH HaHECEHUS
ITOKPBITU;

2. MPUBUTHE 3HAHUN 1O aHaNU3y OCHOBHBIX TpeOOBaHUM K MarepuajaM u
CBOMCTBAM IOKPBITUI B 3aBUCUMOCTH OT YCJIOBHUM JKCILTyaTalluy U3JIECTIUN;
3. MIPUBUTHE HaBBIKOB IO AKCIUTyaTallMM TEXHOJOTHYECKOTO0 OOOpYIOBaHUS U €ro

npubopoB st oOecrieyeHuss TpeOOBaHUM K TEXHOJOTMYECKHMM MapaMerpaM OCAKICHHS
MTOKPBITHS.

2 MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
HucuunnuHa «TexHoJorus HaHECEHHs] MOKPBITHH B MAIIMHOCTPOCHUU»OTHOCUTCA K
BapuatuBHOM yactu b1.B.02 u sBisieTcss AUCIUIUIMHON TIO BBIOOPY MOATOTOBKHA MarucCTPOB TO

HAaIMpPaBJIECHUIO 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrieueHne
MallIMHOCTPOMUTECIIBHBIX IPOU3BOACTB»
I/I3yqu1/Ie JAUCIHUITIINHBI 6a3preTC$[ Ha 3HAaHUAX, MOJIYYCHHBIXIIO

mucuuruinHaM:Marematuka, Xumus, @Pusuka, MarepuanoBenenue, TexHOJIOTHYECKHE
MPOIIECCHl B MAIIMHOCTPOCHHH.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS COAEP KAHUSA
JUCHHUIIJIMHBI

[Ipouecc wW3ydyeHHs AUCUMIUIMHBI HalpaBleH Ha (OPMUPOBAHHUE  CIEAYIOIIMX
KOMITIETCHIIMH U MHIMKATOPOB UX nocTwkeHust B cootBeTcTBUM ¢ OIIOII BO mo nampaBieHuto
15.04.05 KOoHCTpYKTOPCKO-TEXHOIOTUUECKOE obecrieueHue MAIIMHOCTPOUTEIIbHBIX
MIPOU3BOJICTB:

IIpogeccuonaibHble KOMIETEHIIMUN COOTBETCTBYIOIINE UM WHIAUKATOPHI
JIOCTYKCHHH ):

IIKC-1. Crnocoben pa3pabateiBaTh U BHEIPATH A((DEKTUBHBICE  TEXHOJIOTHH
M3TOTOBJICHUS U3AETUI MAlIMHOCTPOCHUS

[IKC-1.1. 3Haer METOOMKH  NPOECKTUPOBAHMUS  TEXHOJOTMYECKHX  IPOLECCOB
W3TOTOBJICHUS M3JEIHI MAalIMHOCTPOEHUS, CUCTEMbl KOHCTPYKTOPCKOHW M TEXHOJIOTHMYECKOM
JOKYMEHTAI[MH, TEXHOJOTUYECKOW TOArOTOBKM MPOU3BOJACTBA, MPOTPaMMHBIE CpPEICTBA
aBTOMATHU3AIMH KOHCTPYKTOPCKO-TEXHOJIOTHUECKOM MOArOTOBKH MPOU3BOICTBRA;

[TIKC-1.2. YMeeT npoeKTUpoBaTh U BHEAPATH d(H(HEKTUBHBIE TEXHOJIOTUYECKUE TTPOIIECCHI
W3TOTOBJICHUS KOHKYPEHTOCIOCOOHBIX M3AE€TUIl MATUHOCTPOCHHS;

[TIKC-1.3. Bnageer HaBbIKaMH pa3paOOTKH TEXHOJOTUYECKUX MPOIECCOB M3TOTOBICHUS
W3JIeM MalIMHOCTPOCHHUS, OTBEUAIOIUX COBPEMEHHBIM TPeOOBaHUSAM KadecTBa MPOAYKIUU U
TEXHUKO-IKOHOMHUYECKOH 3(h(heKTUBHOCTH TTPOU3BOICTBA;

IIKC-2. Cnocoben BbOMpaTh U 3(P(PEKTUBHO HUCMOIB30BaTh MaTepHajbl U CpEACTBa
TEXHOJIOTHYECKOTO0 OCHAIICHUS Ul pealn3allii TEXHOJOTMYECKUX IMPOLECCOB HM3rOTOBJICHUS
MAaIIMHOCTPOUTEITHLHON MPOTYKIINH;

[IKC-2.1. 3HaeT coBpeMEHHbIE KOHCTPYKLMOHHBIE M HMHCTPYMEHTAJIBHBIE MaTEpHAIbL,
TEXHOJIOTUYECKHUE BO3MOXKHOCTH CPEACTB TEXHOJOIMYECKOro OCHAIIeHus: (000pyaoBaHus,



TEXHOJIOTMYECKOH OCHACTKH, CPEJICTB MEXaHW3alUd W aBTOMAaTU3alMM) Ul peaau3aluu
TEXHOJIOTMYECKUX MPOLECCOB N3rOTOBIEHHSI MATMHOCTPOUTEIBHOM MPOAYKIIUY

[NKC-2.2.YMeeT aHanu3upoBaTh, BEIOUPATh M 3(HPEKTUBHO MCIOIB30BATH MaTePUAIBI U
CPEACTBAa TEXHOJOTMYECKOr0 OCHAIEHHUS M peald3alud TEXHOJOIMYECKMX IIPOLECCOB
M3TOTOBJIEHUS MAIIMHOCTPOUTEIBHON IPOAYKIIUY;

[IKC-2.3. Bnaneer HaBblkamMM 10 BbIOOpY M 3()(PEKTUBHOMY HCIOJIb30BAHUIO
MaTepUaJOB M CPEACTB TEXHOJOTMYECKOIO OCHALEHUS Ul peali3allud TEXHOJOTUYECKHX
IIPOLIECCOB U3rOTOBJIEHUS MAIIMHOCTPOUTENBHOM MTPOIYKIINH ;

INKC-3. CnocobeH TpOEKTUPOBATh CPEACTBA  TEXHOJOTHYECKOTO  OCHAIICHHUS
MAaITMHOCTPOUTEIIBHBIX TPOU3BO/ICTB;

[TKC-3.1. 3HaeT ycTpONCTBO U XapaKTEPUCTUKHU CPEJCTB TEXHOJOTUUECKOTO OCHAIIICHUS
(obopymoBaHUs, TEXHOJIOTHYECKONM OCHACTKH, CPEJICTB MEXAHHW3aIMd W aBTOMATH3aIluH) H
METO/IUKH UX MPOCKTHPOBAHUS;

B pe3ynbpraTe n3yueHus: AMCUUIIINHBI 00 yJarOUTUIICs TO0JKEH:
3HaTh:
®  POJIM MOBEPXHOCTH B YCIOBUSIX IKCIUTyaTallUU JeTajlell COBPEMEHHBIX MAIlIMHAX U
Mexanuzmax(31);
"  COBpPEMEHHbIE TEXHOJOTMM M3MEHEHMs]  (PU3MKO-MEXaHMYECKHX  CBOICTB
noBepxHocTel Aerasneil mamuH(32);
® METOJbl HAHECEHUS NOKPHITMH W TEXHOJOTUM MOATOTOBKM MOBEPXHOCTH, HX
MpeuMylecTa u HegoctaTku(33);
= MaTepuaibl JUId HaHECeHUs MOKPHITUH (34);
"  CTaHAApPTHbIE  METOJMKU  OIpelesieHUs]  (U3UKO-MEXaHUYECKUX  CBOMCTB
noKpeITHiL; (35);
* TpeOoBaHUS K (DYHKIMOHAIBHBIX MOKPBITUSAM ISl MOBBIIIEHUS] U3HOCOCTOMKOCTH
HU3KOCOPTHBIX TEXHUUYECKHX aIMa30B B OypOBBIX KOPOHKAX U MPaBSIIUX HHCTpYMEHTaX (36).

Ymersb:

= BpIOMpaTh MaTepuald IOKpBITHs, obecreynBarouuii TpeOyemble CBOHCTBa
noBepxHocTH netaneii(V1);

= BpIOMpaTh MeTOJA (TEXHOJIOTHIO) HAHECEHUs IOKPHITHS 00eCIeunBarOIINi
HEO0OXOMMBIE SKCIUTyaTal[MOHHBIC CBOMCTBA MOBEPXHOCTH Aetanei(Y2);

®  [POBOJAWTH CPAaBHUTEIBHBIA  aHAJIU3  Pa3IMYHBIX CIIOCOOOB  HAHECEHUS
nokpeITHii(Y3);

=  BpIOMpaTh MaTepuaibl, O00OPYAOBAaHHE M TEXHOJOTHUU [UIsl PALMOHAIBHOTO
HaHeceHUs MOKpbITUi(Y4);

®  MOJENUPOBATH PA3IUYHBIC MPOILIECCHI, MPOUCXOSIINEe B KOHACHCHPOBAHHBIX
cucremax (Y5).

Baanern:
* pHbopManKeHd O MPAKTHYECKOM MPUMEHEHUH pa3IHMYHbIX METOJIOB HAHECEHHS
nokpeiTuii(B1);
*  HaBBIKaMU pa3pabOTKH COBPEMEHHBIX TEXHOJIOTUI HaHeCceHUsI MOKPbITHI(B2);
"  HaBBIKAMU MIPOBEICHUS WCCJIeIOBaHUM (bU3UKO-MEXaHUYECKUX u

9KCIUTyaTal[MOHHBIX CBOMCTB MOKpbITUH(B3);

"  HaBBIKAMHU HCIIOJIb30BAHMS JIMTEPATYPHBIX MCTOUYHUKOB M 0a3 JaHHBIX JUIA
pa3pabOTKU TEXHOJOTHYECKUX MPOIECCOB HAHECEHHs MOKPBITHH, ONTUMH3AIMK MPOIECCOB
HaHeceHUs NMOKpbITHii(B4);



4 COAEP KAHUE U CTPYKTYPA JUCHHUIIVINHBI

4.1 Conepsxkanue pa3ae/ioB AUCHUNIHHBI

Ne | HaumenoBa Conepxanue pazzena ®opmupyem | Dopma
pasz. HUe ast TEKyIIe
paszena KOMIIETCHITN ro
a(4acTb KOHTpPO
KOMIIETCHITH st
51
1 2 3 4 4
1 Beenenune. | Knaccudpukanus mnokpeituit.  Cospemennoe | IIKC-1.1 K,
COCTOSIHME U TeHAEeHUMHU pa3Butus texHosoruu | [1IKC-2.1; PK,
HAHECEHMsI NOKPBITUH B MAIIMHOCTPOEHUH. ITKC-3.1. T

2 | ludpdysuo | [lomydenue mipdysuonHslx  nokpeituil. | [IKC-1.2; I13,
HHBIE dopmupoBaHue TP Gy3MOHHBIX cinoes. | [IKC-1.3 K,
MOKPBITHS OcHOBHBIE BUJIBI XTO: nemenranus | IIKC-2.1; PK,

cTajen,XpOMUPOBAHHUE, a30TUPOBAHUE. [IKC-2.2 T
[Tpumenenne b y3MOHHBIX TOKPHITHI.

3 | T'a3orepmu | OcHOBHBIE TexHOJormu rasorepmuueckoro | IIKC-1.2; 113,
YECKHE HaIbUICHUATTOKPBITHMN. l'azonnamennoe | IIKC-1.3 K,
METO/IbI HaIbIICHHE. IImasmenHoOe gameieHue. | IIKC-2.1; PK,
HaMbUICHUST | DJIEKTPOAYroBast METaJITA3AIIHNS. [IKC-2.2 T
NOKpBITHI | JIeTOHAIMOHHBIN croco0 HanbUICHU.

OcHOBHBIE TEXHOJIOTHYECKHUE JTanbl
HAaHECEHMs]  Ta30TEepPMUYECKUX  HOKPBITHM.
CtpykTypa ¥ CBOMCTBAa Ta30TEPMHUYECKUX
MOKPBITHM. DaKTOpHI, BJIMSIIOIIINE Ha
CTPYKTYPY U CBOMCTBaA MOKPBITUIA.MaTepuaisl
JUTSt ra30TepMUYECKOTO
HanbuleHus. I [pumenenue  ra3orepMuyecKux
MOKPBITUM.

4 T'anpBanny | OU3BHKO-XUMHYECKUE CBOMCTBA u| IIKC-1.2; I13,
€CKHe U (hyHKIMOHATbHOE Ha3HaueHue ranbBannyeckux | [IKC-1.3 K,
XUMHUYECKH | MOKpbITU. TeopeTnueckue CBEJICHUS 00 | IIKC-2.1; PK,
€ CIIOCOOBI | AJIEKTPOOCAKICHUN [IKC-2.2 T
HAaHECEHUs | METAJUIOB.DJIEKTPOIUTHUECKOE OCaXJICHUE
MOKPBITUH | METAJJIOB u CILIaBOB:

XpPOMHPOBAHUE,INEKTPOJIUTUYECKOE MEIHEHHUE,
3JEKTPOJUTUYECKOE LIHMHKOBAaHUE, OCAXKJIECHUE
ONMaropoJHeIX M pPEOKux MeTaioB.OCHOBBI
npolecca  XMMUYECKOIO0  BOCCTAaHOBJICHUS
METaJUIOB: XUMUYECKas
MeTaJUIM3alUs;IMMEPCUOHHbIE MOKPBITHSL.
MeToaplOKCUIUPOBAHUS.

5 | Bakyymno- | Texnonorumdeckue ocobeHHocTH BakyymHo- | [IKC-1.2; 113,
KOHAEHCAIl | KOHICHCAIIMOHHBIX METOJ0B nanecenus | IIKC-1.3 JIP,
HOHHBIE HOKpeITUH U obopynoBanue g ux | IIKC-2.1; K,
METObI peanuzauuu. Texnonoruu, ocHoBanHble Ha | [IKC-2.2 PK,
HAaHECEHMsS] | XUMHUUYECKHX TMPOLEeccax —  OCAKJICHUEU3 T
MOKPBITUH | maporazoBoil (aszpl. TexHoIOTHH, OCHOBAHHEIE

Ha (bu3nIecKux Ipoleccax.




DNEKTPOTEPMHUUECKOE U JIY4E€BOE HUCIIAPEHHE B
Bakyyme. KarogHoe M MarHeTpoHHOE
pacnblICHHE.




ITponomxenue tadbaunesl 4.1

1 2 3 4 5

6 | Beibop B3aumocss3p coctaBa mokpsitus v 3Hepruu | IIKC-1.3; I13,
MarepuiIa ocaxkJeHus  pacmbuieHHbIX — vactun ¢ | [IKC-2.3; JIP,
ITOKPBITUS U cocrossHueM  nosepxHoctu.  Ilosbimenue | IIKC-3.1. K,
[1apaMeTpoB CTOWKOCTH  ONOK-MaTpul, B  Kamepax PK,
SHEpPruu BBICOKOT'O JaBJICHUS HaHECEHUEM T
OCAKJCHUS TUTAHOHUKEJIEBOTO MOKPBITUS HOHHO-
pacHblICHHBIX IUIa3MEHHBIM METO0M. B3aumocBs3p MexIy
4acTHUL B sHeprueil ocaxxaeHus nokpsitus (Ti + NiCr)

BaKyyMe U TOBBILIEHUEM H3HOCOCTOMKOCTH ajIMa30B
pa3IMYHOroO KayecTna.

7 | KoHTpois WN3yuenne mopdonorun  meramumueckux | [IKC-2.1; I13,
KadecTBa IUIEHOK METOJOM pacTpoBoil asnektponHoil | [IKC-2.2 JIP,
MTOKPBITHI Mukpockonuu. 3ydyenue pa3zoobpa3oBanus B K,

MOKPBITUSAX ~ METOJIOM  PEHTreHo(a3z0BOro PK
aHaIu3a.

8 OcHOBBI OcHoBHble TOHATUS 00 wuHTe/wekTyanbHou | [IKC-1.3; 113,
MaTeHTOBeIeHUs. | coOcTBeHHOCTU. MexayHapoaHas narentHas | [1KC-2.3; K,

knaccudukanusa. Ilatentasie uccnenoBanus. | [TKC-3.1. PK
O6mbexThl n300perenus. ConepkaHue 3asBKU
Ha H300peTeHHE.

B rpade 5 mpuBoasarcs mianupyembie (OpPMBI TEKYIIET0 KOHTPOJIS: 3allluTa JIabopaTOpHOU
pabotsl (JIP), 3amura npakrtuueckoro 3aHstus (I13), pacueTHO-Tpaduueckoro 3amaHus
(PI'3), momammuero 3amanus (/I3), nanucanue pedeparta (P), scce (D), komnoksuym (K),
pyoexnsiit kouTpoJib (PK), TectupoBanue (T) u T.x1.

4.2. CTpyKTypa QM CHUIINHbBI
OO6mrast TpPyAI0eMKOCTh AUCIUIUTHHBI COCTABISAET 4 3aueTHBIX enuHull (144 vacon)

Bun paboTtsl TpynoemMKocTb,
4acoB
1 cem.
OO0uiast Tpy10€eMKOCTh 144
AyauTopHasi pabora: 34
Jlexyuu (J1) 9
Ipaxmuuecxue 3anamus (113) 8
Jlabopamopmwvie pabomut (JIP) 17
CamocrosiTesibHast padoTa, B TOM YHCJIe 83
KOHTAKTHasi
CaMOCTOSATENBbHOE U3yYEHUE Pa3/IeIIOB 53
CamomnoaroroBka (mpopaboTka U IOBTOPEHUE 30
JEKIMOHHOTO MaTepuasa U MaTepraina yaeOHUKOB U
y4eOHBIX MTOCOOUH, TOTOTOBKA K JIA0OPAaTOPHBIM U
MPAKTUYECKUM 3aHATHSAM, KOJUIOKBHYMaM,
pyOEKHOMY KOHTPOJIIO U T.JI.)
IloaroroBka m crava 3K3aMeHa 27
Bua uToroBoro KOHTpOJIsi IK3aMeH JK3aMeH




4.3 Jlekuuu

Ne Tembl nekuu
1 | CoBpeMEHHOE COCTOSIHUE U TEHJICHIIMM Pa3BUTHS TEXHOJIOTMMHAHECEHUS
MOKPBITUI B MAITUHOCTPOCHUU.

2 | Tl'azoTepMuyeckue METO bl HANbLICHHSI TOKPBHITUH.

3 | 'anpBaHMYECKHE U XMMHUYECKHE CIIOCOOBI HAHECEHUSI TIOKPBITUH.

4 | NoHHO-1JIa3MEHHBIX METO/IbI OCAXK/ICHUS TOKPHITUI B BAKyyMe.

5 | Beibop cocTaBa MOKPBITUS M SHEPTUU €TO OCAKACHUS Ha JpOOIEHHbIE

MIPUPOAHBIEUTIOTUKPUCTAIUINYECKUECUHTETUUECKUE AJIMA3BL.
4.4 JlabopaTopHbie padoThl
Ne
HaumenoBanue nabopatopHbix padboT

I | XuMuueckoe HaHECEHHE METATUTMYECKUX TTOKPBITHIA.

2 | Onpenesnenne MUKPOTBEPAOCTH MOKPHITHI

3 | TTopuCTOCTh METAITMIECKUX TOKPHITHIA

Hanecenne THTaHOHUKENEBOTO MOKPHITHS HA OJIOK-MaTPUIIBI KaMep BBICOKOTO

4 JTaBJICHHUS.

5 Hanecenne TuTaHO-HUXPOMOBOTO MOKPHITUS HAa MPUPOJAHBIE AIMa3HbIE 3€pHA

noarpynns! Ind. 3.3.
4.51IpakTnyeckue 3aHITUS
Ne
. TeMbpITpaKTHYECKUX3AHITHI
3aHSITHH

1 [TonyueHue TOHKOIJIEHOYHOTO MOKPBITUS METOJOM MarHeTPOHHOTO
pacrblIeHUS.

’ Pacyet 0CHOBHBIX IMapaMeTpOB Mpoliecca MOHHON UMILIaHTAIH
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB.

3 N3yuenue $ha3o000pa3oBaHusi B TUTAHO-HUXPOMOBBIX OKPBITUSAX ITPU
TepMO0OPaObOTKE METAINTU3UPOBAHHBIX TPUPOJIHBIX AJIMAa30B B BaKyyMe.
N3yuenue $hazo00pazoBaHusi B THTAHO-HUKEIEBBIX MMOKPBITUAX MPU

4 TEpMOOOPAOOTKE METAIITU3UPOBAHHBIX MOJUKPUCTATUIMYECKUX
CUHTETHYECKUX aJIMa30B B BOJOPOJHON MEUH.

4.6 CamocTosiTe/IbHOE H3Y4YeHHEe Pa3/1eJIOB AU CHMILJIMHbBI

Ne Borpochkl, BHIHOCHUMBIE Ha CAMOCTOSITEIbHOE U3yUCHHE

pasi.

1 Kiaccudukanuys mokpeITUi.

2 | lonyuenue quddy3noHHBIX NOKpEITUH. DopMmupoBanue MU Hy3HOHHBIX
cinoeB. OcHoBHbIe BUABI X TO: nemenTanus crajiei, XpoMupoBaHue,
azotupoBanue. [Ipumenenne nup@ y3noHHBIX MOKPHITUH.

3 | CtpykTypa u CBOMCTBA ra30TEPMUUYECKUX MOKPHITUH. DaKTOPHI,
BIIMAIONINE HA CTPYKTYPY M CBOMCTBA MOKPBITUI. MaTepuaiibl Jis
ra30TepMHUYECKOro HanbuieHUs. [[puMeHeHre ra30TepMuYecKux
TTOKPBITUH.

4 | OcHOBBI IIpoLIECCa XUMUUYECKOTO BOCCTAHOBIJIEHUSI METAJIJIOB!
XUMUYECKass METAJUIU3ALINS; UMMEPCUOHHBIE MOKPHITHS. XUMUYECKOE U
AIEKTPOXUMHUYECKOE OKCUIUPOBAHUE.

S | DnekTpoTepMUYECKOE U JIyUEBOE HCIIApEHUE B BaKyyMme.JlazepHble n




MOHHO-JTy4€BbIe METO/1bI (HOPMUPOBAHUS MOKPBITHII.

6 | B3aumocBs3b cocTaBa MOKPBITUS U SHEPTUU OCAXKIACHUS PACIbIIICHHbIX
YJaCTHIl C COCTOSIHUEM IIOBEPXHOCTH.

7 | O3HaKOMIIEHHE C YCTPOWCTBOM U MPUHIMIIOM PabOThI pacTPOBBIX
OJICKTPOHHBIX MHUKPOCKOIIOB.

S OHEHOYHBIE MATEPHAJIBI IS KOHTPOJIA YCHEBAEMOCTHU
U IIPOMEXYTOYHOM ATTECTAIIAM
5.1 OneHo4HbIe MaTEPHAJIBI VI TEKYLEro M py0e:KHOr0 KOHTPOJIS yCIeBaeMOCTH
Texkymuii KOHTPOJIb YCHEBAEMOCTU CTYIEHTOB OCYILECTBISETCS B COOTBETCTBUM C
OayIbHO-peUTHHIOBOM cuctemoit arrectanuu odyyatomuxcs mo OI1 BO B KbI'Y. Cenenust 06
OpraHu3aiiy paboThl M0 3TOM CUCTEME NPUBEJCHBI B TaOIHIIE.

No KoHnTpoabsable MeponpusTus Makc. 6ann
B (pacmipes.)
1 Ilocemenue 3agsaTuit 10 (3+3+4)
2 TectupoBanue 18 (6+6+6)
3 Komnoxsuym 18 (6+6+6)
4 BrinosiHenue u 3amuTa 1ab0paToOpHBIX U MpakTHUecKux padbot | 24 (8+8+8)
Hroro 70
KoniiokBuymsl

KOJ'IJ'IOKBI/IYMI)I IMPOBOAATCHA 110 BOIIpOCaM, BBIHOCHUMBIM Ha IMPOMECIKYTOUHYTO
arrecraiuio. [Ipu 3ToM Ha KaxIblil U3 TpeX pyOeKHBIX KOHTPOJIbHBIX MEPOMPUITHS BEIHOCUTCS
OJlHa TpEeTh BOMPOCOB M3 OOmIero MX uuciaa K dKk3aMmeHy. [loaroroBka K KOJUIOKBHYMY
OCYIIIECTBJISICTCS TI0 MaTepHUaiam JICKIIUH, JJabopaTOPHBIX pabOT U OCHOBHOM M JIOTIOJTHUTEIILHOM
JUTEPATyphl, PEKOMEHIYEMOM MO TUCIUILINHE.

TecThbl
JIst TeKyIero KOHTPOJIA YCIEUTHOCTH OOydYeHHsI HCIIOJb3YIOTCS pa3paboTaHHBIC Ha
Kadenape arTecTallMOHHBIC IMEIarorTHYecKUe M3MEPHUTEIIbHBIC MAaTepUasIbl JJII KOMIIBIOTEPHOTO
TecTUpoBaHus (TecToBbIC 3aaHus). CTPYKTypa 3TUX MaTEPHAJIOB IPUBEICHA B TaOIHIIC.

Ne Ten Tema KOJ‘I—BOu
3aJaHui
1 CoBpeMeHHOE COCTOSHUE 1 TCH/ICHIH PA3BHTHS TEXHONOTHH 6
HaHECCHHMsI TIOKPBITUH B MAalTHHOCTPOCHHUH.
2 Jnddy3noHHbIE TOKPHITHS 31
3 l"azoTepmuveckue METO/Ibl HAITBUICHUSI IIOKPBITHI 47
4 ["aylbBaHWYECKHUE U XUMUYECKHUE CITOCOOBI HAHECEHUS MTOKPBITHI 31
5 BakyyMHO-KOH/IEHCALIMOHHBIE METO/1bl HAHECEHUSI OKPBITHIA 29
6 Br16op MaTepuia MOKpBITHS U TAPAMETPOB SHEPTHU OCAKICHUS 75
paclbUICHHBIX YAaCTHUIl B BAKYyMe
Hroro 264

Ilpumepvr mecmoguix 3a0anuti

1.IlokpeITHS, MOTy4YaeMble B pe3yjbTaTe 1u((y3nu aToMOB 0CaKI2€eMOr0
MaTepHaJia B IOBEPXHOCTHBIE CJIOM U3/1e/IUs He UCIO0JIb3YyeTCs JJI MOBBILICHUS €ro
®  M3HOCOCTOMKOCTH —
®  KapOCTOMKOCTH —
"  TBEPAOCTU IOBEPXHOCTHU —
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®  JEKOpPAaTUBHOMW OTHEIIKHU +
®  KOpPPO3HMOHHOCTOMKOCTH —

2. OCHOBHBIM BH/I0M MAaTEpPHAJIOB /1JI5l FA30TEPMHYECKOr0 HANBbIJICHUS SABJISIOTCS
"  IPOBOJIOKU —
"  CTEp)KHHU —
"  TIOpPOUIKH +
*  THOKHE MIHYpPHI —

3.CooTBeTCTBHE MEKAY HOMEPpaAaMHU HA CXE€EME IJIEKTPOOCAKICHUA METAJLJIOB (puc.) C
HCII0Jb3YEMBbIMHU npnﬁopaMn H MaTepHajlaMu

i

Puc. Cxema nporiecca 351eKTpooCa) aeHUs METAIIOB
* ] — MCTOYHHUK TOKa;
= 2 — pacTBOp ANEKTPOJIUTA;
= 3 — amnepmerp;
= 4 —ocaXIAIOIIUNACI METaJLI;
= 5 _xaron;
=  6-aHOX
4. HacplleHue MOBEPXHOCTH CTAJBLHOI0 U3/1e/IMsl YIJIePOA0M HA3bIBAETCSA
" YIYYIIEHUEM —
=  HOpMau3alueun —
" JIeMEHTaIuen +;
"  [[MaHUPOBAHUEM —

5. B pe3yabTate nemeHTauuu crajau popmupyercs 1u¢Qy3moHHbIH c10i (0T
NOBEPXHOCTH), MMEKIIMI CTPYKTYPY
" [[EMEHTUT + QeppuT; nepaur; heppur—
= nepaut + hepput; pepput; GeppuT + EMEHTUT—
" [[EMEHTHT + MEPJINT; NePIUT; NepauT + Geppur +
"  [EpJUT; HePIUT + LIEMEHTUT; IIEMEHTUT + heppuT—

6. Hachlenne moBepXHOCTH CTATH A30TOM H YIJIEPOJOM B PACIJIABJICHHBIX COJISIX,
coaep:xxamux rpynny CN, Ha3bIBaeTcst
"  HUTpOLEMEHTalHeH—
" MOJIU(PHUIHMPOBAHUEM —
" yIy4IIEHHEM —
" [[MaHUPOBAaHUEM +

7. HacpllieHHe MOBEPXHOCTH CTAJM a30TOM U YIJIEPOAOM B ra3oBOM cpeje
NPOU3BOAUTCA
"  [MaHUPOBAHUEM —
" YIYYILIEHUEM —
11



=" MOAM(HUIMPOBAHUEM —
®  HUTpPOUEMEHTauueu +

8.lu¢dy3nonHo-BaKyyMHOEe XPOMHPOBAHHE AJIMA30B PEKOMEH1yeTCsl IPOBONTH
NpH TeMIepaTrypax

= 1150°C-
= 950°C +
= 850°C-
= 700°C-—

9. MeTa/l/iM3ai 0 HU3KOCOPTHBIX TEXHUYECKHX AJIMA30B 11e/1ec000pa3Ho
NPOBOIMThH
®  METOJaMHU ra30TPaHCHOPTHBIX peaKui—
" HaHECEHHEM MOKPBHITUN U3 KHUJKOIO METAINIMYECKOTO pacIiaBa—
®  KOHTaKTHO-PEaKIHMOHHBIM (11} Py3nOHHBIM) CIOCOOOM B BaKyymMe —
" MOHHO-IUIA3MEHHBIM PACIBUIEHUEM MaTepuaa NOKPHITUSIB BaKyyMe +

10. OTTOK aTOMOB YIJI€pOJa U3 KPUCTAJIMYECKON PEIIETKH a71Ma3a B
(opmupyloueecs: NOKPbITHE He BbI3bIBAET
"  Ta30TPaHCIIOPTHBIC MECTOJBI MECTAJLIA3AINU —
"  arperupoBaHUE aIMa30B B METAITIMYECKOM pacIlIaBe —
®  KOHTaKTHO-PEaKLHOHHbIE CIIOCOObI METAJUIU3ALINU —
®  KOHJICHCAlMs PACIbUIEHHBIX YacTUIl MeTaiuia ¢ 3uepruen 3005B +

11. Amopdu3anus NOBEPXHOCTH HU3KOCOPTHHIX TEXHUYECKUX AJIMA30B HAYHHACTCS
npu 6oMO0apAUPOBKE UX HOHAMY METAJJIOB WJIM HHEPTHOIO ra3a ¢ JHepruei

= 2505B-
= 3005B +
= 4505B-

12. DHeprusi KOHJIEHCANNH PACTIBLIEHHBIX YACTHI] MeTaJLJIa
OrpaHUYHUBAETCAIHEPIrUeHd CBSI3M ATOMOB YIJIePO/ia B KPUCTANINYECKOI peliéTKe ajimasa,
KOTOpas COCTABJIsIET

= 4805B -
580 3B —
680 5B +
780 3B —

13. Iu¢dy3uonHoe XxpoMupoBaHUE AJIMA30B OCYIIECTBJIsIETCS
* B Ta30BOM aTMOchepe —
" B pacIulaBax xpoma —
" B apax xpoma —
" B [IOPOIIKOBBIX CMECAX +

14. In¢pdy3nonnoe XxpoMupoBaHue BHYTPEHHHX M0JIOCTel AeTajiei
ocyliecTBJIseTCs
" B IOPOIIKOBBIX CMeCAX +
" B KOHTAaKTe C TBEPJBIMU KyCOUKaMHU XpoMa +
" B pacIulaBax Xxpoma —
" B mapax xpoma —
= B ra3oBoif aTMmocdepe —

12



15.XpomupoBanue u3e/uii B BAKyymMe He CHHKaeT

1.

u CKOpOCTB HACBIIICHUS+

" TeMIepaTypy UCHapeHus XpoMa—

" [OPOAOJDKUTEIBHOCTHE XPOMUPOBAHUA—
= ce0eCTOMMOCTb—

5.2 [IpoMe:xxyTouHasi aTTecTANUS
Bomnpocsl k 3k3ameny
Heo0xomMMOCTh TIpUMEHEHUsSI YIPOYHSIONINX, BOCCTAHOBUTEIBHBIX, 3aIUTHBIX W

ACKOPAaTUBHBIX HOKpI)ITI/Iﬁ B MallIMHOCTPOCHUH.

2.

AN

7.

Tepmocrolikue NoKpbITUs. MaTepuaiibl 111 TEPMOCTOMKHUX IMTOKPBITHI

Kapocroiikue nokpsiTus. Marepuansl, TpUMEHSAEMBIE IS )KapOCTOMKNAX MOKPBITUH.
DPO3UOHHO-CTOMKNE NOKPBITHS. MaTepuaisl Ui 3pO3UOHHO-CTOMKUX MOKPBITUI
N3nococTOlKME MOKpBITUA. MaTepraiibl 171 N3HOCOCTOMKUX MOKPBITUI
AHTUOPUKIIMOHHBIE TOKPBITUSL. MaTepuansl 1 aHTU(PPUKIIMOHHBIX TOKPBITHHA
KopposunonHocroiikue TOKPBITHUSL. TpeboBanus K MaTepruaiam JUTS

KOPPO3HUOHHOCTOMKUX MOKPBITUIA

8.

[TokpsiTHs, nornomarone u 0opadaTeiBaloNINe Pa3InYHbIe U3TydeHUs. TpeOoBaHuUsS

K MaTc€puajiaM IJId 3TUX HOKpLITI/Ifl.

9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

IIpH 1a3oT

24.
25.
26.
27.
28.

Knaccudukarys MeTo10B HaHECEHUSI 3AITUIIAOIINX TOKPHITHIA

Hanecenue nokpeITuii ocaxaeHUeM U3 ra3oBoi (asbl

Hanecenue nokpeITHil HaIlJIaBKOM

CxemMa mporiecca OCaKIeHUS U3 Ta30BOU (ha3bl

CxeMma Har1aBKu

Hanecenne nokpbITuii ra30-mIa3MeHHbIM HallbLIEHUEM

Hcnonp3yemple ICTOYHUKH TEIUIOTHI ITPHU Ta30INIAMEHHOM HalbUIEHUN
DneKkTpoayroBas MeTauIM3anus

JleToHaIMOHHOE HAIlbUIEHUE MOKPBITUI

[Ina3mMeHHO€E HaNbIIIEHUE TOKPBITUIA

CxemMa mporiecca mia3sMeHHOTO HallbUICHUS

Knaccudukanus maTepuanaoB sl HAHECEHUS Ta30TEPMHUUECKUX MOKPBITHIA
Hcnonp3yemble NOPOIIKHU AJ11 HAHECEHUS Ta30TEPMUYECKUX TTOKPBITUI
Komno3unmonHsle MOPOLIKH JIJIs1 HAHECEHUS Fa30TEPMHUYECKUX MOKPBITUI
Komno3unmonHsle NOPOIIKH, 3K30TEPMUUECKH pearupyrolmume 1 TepPMOHENTpaIIbHbIE
€PMHUYECKOM HalbLUICHUU.

I'uOkue urHypbl, UCHOIB3YyEeMBbIE TSl TA30TEPMUUECKUX HAMTBUICHUN

CBoiicTBa NOKPBITHS, XapaAKTEPUIYIOLIUE €r0 KaueCTBO

@akTOphl, BAUAIOIINE HA KAUE€CTBO JIA3MEHHBIX MOKPBITUI

Cxema GopMupoBaHUs KayecTBa MOKPBITUN B TIPOIlecce MIa3MEHHOTO HAaHECEHUS
[loHaTHsT O BHYTPEHHEM W BHEUIHEM KOHTypax INpH HAHECEHUH MOKPBITUS

ra3oTCpMHUYICCKUM METOJOM

29

. Cxema BIUSHHUSA napaMEeTpOB BHCIIHCTO W BHYTPCHHCTO KOHTYPOB Ha IIOKAa3aTCIN

KaueCTBa MMOKPLITUH

30.
31.
32.
33.
34.

CnocoObl YIIpaBJICHHUA KaUCCTBOM HAIIbUISICMbBIX HOKpLITI/Iﬁ
CnocoOBbI MOBBILICHHS MPOYHOCTHU CHCIIJICHUA TOKPBITHA C OCHOBOI1
CnocoObl AOCTUKCHUA NICPLrpeBa HAIBIIACMBIX YaCTHIL

CnocoObl AKTHUBAIIUA TTOJIOXKKHU ITPU Ta30TCPMUICCKOM HAIIbIJICHUN
CnocoObl OXJIAXKJICHUA (I)OpMI/Ip}IIOH_ICF OCs IMOKPLITUA U 3aIrOTOBKU
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35. Ta3oTepMuUecKoe HaMbUICHUE B KOHTPOJIUPYyeMoii chepe

36. Cenapanusi HalbUIIEMBIX YaCTHUI] IO CKOPOCTH

37. TepmomexaHudeckas 00paboTKa MOKPHITHS

38. MeTo1bI OBHIICHUS CTAOMILHOCTH MPOIECCOB IJIA3MEHHOTO HAIBUICHHUS

39. I'ne HaxO9T NPUMEHEHUE XUMUYECKHUE TOKPBITHA?

40. Kakue cyniecTByrT criocoObl MOTY4E€HNUs XMMHUUECKUX MOKPBITHI?

41. Ha yem ocHOBaH KOHTaKTHBIN CIIOCOO HAHECEHUS TOKPBITUINA?

42. Tlpn KakMX YCIIOBUSIX DPEAIM3yeTCs KOHTAKTHO-XMMHUYECKHH CIIOCO0 OCaKICHHUS
METaJJIOB?

43. Kaxoit Tun peakiuu COmpoBOKAAET MPOIECC XUMHUUECKOW MEeTaITU3aluH’

44. OOBACHUTE CMBICT XUMUYECKOTO aBTOKATAIMTUYECKOTO BOCCTAHOBIIEHHS METAJLIOB.

45. Kakue TpeOoBaHUS MPENBABISIOTCS K MOBEPXHOCTH MaTepuaya il XUMHYECKOTO
HaHECEHUS OKPBITUIA?

46. IlosicHute TepMUHBI "ceHCHOMIN3UPOBaHHbIE" U "aKTHBUPOBaHHbIE" MOBEPXHOCTH.

47. llepeuncnuTe AOCTOMHCTBA M HEJOCTATKM XUMHUYECKMX HUKEIEBBIX MOKPBITHII?
MeHbIX TOKPBITHI?

48. Kakue KOMIOHEHTHI BXOJAT B COCTAB PACTBOPOB JJISI XUMUYECKOTO OMETHEHHUS ?

49. Kakue KOMIIOHEHTBI BXOJSAT B COCTaB PACTBOPOB JUIsI XUMHUYECKOTO HUKEIINPOBAHUSA?

50. KakoB MexaHH3M MOJy4eHUsI TOKPBITUS EKTPOXUMUUYECKUM METOA0M?

51. KakoBo Ha3HaueHUE 3IEKTPOTUTHUECKUX MOKPHITUN?

52. Tlepeuncnute BUABI SIEKTPOXUMHUECKUX MOKPBITHH.

53. Kakue BuABI  DJIEKTPOJMTOB MPUMEHSAIOTCS TPH  TMOJYYECHUH  TOKPBITUN
AIIEKTPOXUMUYECKUM METOJOM?

54. Kakue mapaMeTpbl MOTYT PEryJIupOBaTHCS MPHU MTPOBEACHUH dJIEKTPOJIN3a?

55. Kak mioTHOCTh TOKa BJIMSET HA KAUeCTBO HAHECEHHOTO MOKPBITHS?

56. Kak TemnepaTypa 3JI€KTpOoJMTa Ha KaUeCTBO HAHECEHHOTO MOKPBITUS?

57. Yem 00ycioBieHa HEOOXOIUMOCTD TTEPEMETMBAHUS AICKTPOJIUTA TIPH IIEKTPOTH3E?

58. JlaiiTe XapaKTepUCTHKY SIEKTPOIUTOB Ui XPOMUPOBAHUSI.

59. Ilepeuncnute TOCTOMHCTBA U HEJOCTATKH XPOMOBBIX MTOKPBITUH.

60. KakoBa mocneqoBaTenpbHOCTh IMOATOTOBKH  OOpa3lOB K HAHECEHUIO DJICK-
TPOXUMHUYECKUX TOKPBITHI.

61. KakoBbl npenmymiecTBa HaHECEHHUSI MHOTOKOMIIOHEHTHBIX TIOKPBITU 110 CPAaBHEHUIO
C OJTHOKOMITOHEHTHBIMU?

62. KakoBbI yCIOBHUSI COBMECTHOT'O AJIEKTPOOCAXKICHHS CILJIaBOB?

63. Kakue cmocoObl  MO3BOJNSIOT  JAOOUTHCS  CONMMKEHHS]  AIEKTPOXUMHUUYECKUX
MOTEHIIMAJIOB IBYX METAJIIOB?

64. Kak BAMSIOT peKUMBI 3JIEKTPOOCAKICHUS Ha CBOMCTBA OCAX/ICHHBIX CILIABOB?

65. Kakue KOMINOHEHTHI BXOJAT B COCTaB PACTBOPOB JIJIsi COBMECTHOTO OCaXJCHHSI 0JI0Ba
Y HUKEJS?

66. Kakue KOMIOHEHTBI BXOJAT B COCTAB PACTBOPOB ISl COBMECTHOT'O OCAXJCHMSI 0JI0Ba
Y CBUHIA?

67. Kakue 1006aBKU B IEKTPOJIUT YIYUIIAIOT CTPYKTYPY OCaIKOB?

68. KakoBbI OCHOBHBIE 3Talbl MUKPOCKOITUYECKOTO aHanu3a?

69. B yeM cymHOCTh 1 0COOEHHOCTH XMMHUYECKOTO TpaBJeHUs 00pa31oB?

70. Kakue TpeOOBaHUS TPEABSBISIOTCS K TOJMHPOBAHHBIM IMUpaM A MHUKPO-
CTPYKTYpPHOTO aHanu3a’?

71. Kak npousBoauTcsi KaIHOpOBKa pa3MepoB MpH MUKPOdoTocheMKe?

72. KakoBa MeTOJIMKa MPUTOTOBICHUS MUKPOILIU(OB.
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73. KakuMu MeTo/1aMU MOKHO OIIPENEIUTH TOJIIUHY IOKPBITHI?

74. Kakue cyniecTByIOT METO/Ibl XUMHUECKOTO KOHTPOJIS TOJIIMHBI IOKPBITHI?

75. 1lpu KakuX yCIOBUSX pEAIU3YyEeTCsl METO CHATUS TOKPBITUS?

76. KakuMu nOpeuMylllecTBaMU I€pe]] METOJIOM  CHATHUS
KareabHbli MeTo1?

77. Kak onpenenuTth TOJIIUHY HOKPBITUSI CTPYHHBIM METO0M?

78. Kakue pa3HOBHUJIHOCTU ONIPEICIICHUS TOJILMHBI MOKPBITUS CTPYWHBIM METOJI0M
CYLIECTBYIOT?

79. Kakue BUJbI TOp MOTYT IPUCYTCTBOBATh B MOKPBITUN?

80. B kakux BuAax MOKPBHITUN HAJIUYKUE MOPUCTOCTH SBISETCS 00s3aTENIbHBIM YCIOBHEM
UX XOpOILIEro KayecTna?

81. KaxoBbl MpHuMHBI BOSHUKHOBEHHUS MOPUCTOCTH B Pa3INYHBIX MTOKPBITUAX?

82. Ilepeuncnute OCHOBHBIE METObI ONIPEAEICHHUS TOPUCTOCTH MOKPBITUH.

83. KaxoBa meTojuka ornpeaeaeH s IOPUCTOCTH METOJIOM MOTPY>KEHUs?

84. Kaxue KOMIOHEHTHI BXOJIAT B COCTaB MACT JUIs BBISIBJIEHUS TOP?

85. Kaxue KOMIOHEHTHI BXOJIT B COCTAB PaCTBOPOB ISl BBISBICHUS MOP?

MOKPHITUSL ~ 00Jaaer

JlabopaTopHbie pabOTHI

JlaGopartopHble  paOOTBl  MOCBSIIEHB  H3yYEHUIOMOP(OJIOTUU  (YHKIIHMOHAIBHBIX
MOKPBITUH W BBISIBICHUIO ()a3000pa3oBaHMs B HHUX NPU TEMIEPaTypHO-BPEMEHHBIX pPEXHMax
M3TOTOBIICHUSI MHCTPYMEHTOB. B 1abopaTtopHBIX paboTax M3ydaeTcs TaKKe BIMSHUE TOKPBITHHA
Ha M3HOCOCTOWKOCTh TPHPOTHBIX M IOJIUKPUCTALUIMYECKUX CHHTETHYECKAX aiMazoB. B
METOIUYECKUX pa3paboTKax K JabopaTOpHBIM padoTaM MpUBENEHBI 1IeJIb U IMporpamma padoTsl,
METOJMYECKUE YKa3aHUs K MX BBINOJIHEHUIO, COJAEPKAHUE OTUETA, KOHTPOJIbHBIE BOMPOCHI U
CIIMCOK PEKOMEHIyeMO! JIUTEPATYPBHI.

[IpakTuueckue 3aHATHS

[IpakTueckue 3aHATHS TNpeAHA3HAYEHbl ISl YIUIyOJeHHS 3HAHUU CTYACHTOB IIO
Pa3IMYHbIM HAMpaBICHUSM: METObl HAHECEHMs MOKPBITUN;POJIb 3AIIUTHBIX U YIPOYHSIOUIUX
MTOKPBITUI; TpeboBaHus K Martepuanam MOKPBITHHA u ux CBOIiCTBaM,
CHOCOOCTBYIOUIUEYTYUIICHNUIO SKCITyaTAlMOHHBIX XapaKTepUCTUK u3zaenuil. OlueHka yCBOEHUs
MaTepHuajgoB OCYIIECTBISETCS B cOOeceqOBaHHMSIX M IO BOMpPOCaM BO BpeMsl 3aHATUN
KOJUIOKBHYMOB.

6. METOJIMYECKHUE MATEPHAJIBI, OITPE AEJISIFOLLMUE ITPOLELY PbI
OLIEHUBAHWS 3HAHUM, YMEHU, HABBIKOB
U (UJIN) OMBITA JESITEJIbHOCTH
6.1. Pe3yabTaThl 0OCBOEHHS y4eOHOM AUCUMILIMHBI, MO/JIesKAlUe POBEPKe

Kontpomnupyembie
KOMIETEHIUH PesynbraTel 00ydyenuss | OcHoBHBIE NOKa3aTtenu | OLeHOYHbIEC
(MHAUKATOPBI UX (0OBEKTHI OLICHUBAHN) OLICHKUPE3YyIIbTaTOB pencraa
JIOCTHKCHUS )
1 2 3 4
IKC-1.1. 3nae131.3HaThb ponu | Heo6xomumocth ITpakTrueckn
METOIUKI MIOBEPXHOCTHU B | TIOBBILIEHUS ¢usuKo- | e u
MPOEKTUPOBAHUS YCIIOBHSIX AKCIUTyaTallMM | MEXaHUYECKUX U | 1abOpaTOpPHBI
TEXHOJOTHYECKUX netaneid  COBPEMEHHBIX | AKCILTyaTallHOHHBIX € 3aHATH,
MPOIIECCOB MAaIIMH 1 MEXaHU3MOB CBOMCTB KOJJIOKBHYM
M3TOTOBJICHUS 32. 3HaTh COBpEMEHHBIE | pabOUMXIIOBEPXHOCTEH bl, 9K3aMeH
n3enui TEXHOJIOTUM HW3MEHEHHMs | JieTaleu.
MAaIIHMHOCTPOESHHS, ¢du3nko-mexannyeckux | CnocoObl  TOBBIICHUS
CHCTEMBI CBOMCTB MOBEPXHOCTEH | PU3UKO-MEXaHUUECKUX
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KOHCTPYKTOPCKOM Y|

metaneil Malmy

CBOMCTB  IIOBEPXHOCTEH

TEXHOJOTUYECKOU JieTajen MalluH
TOKYMEHTAIUH, CoBpeMEHHOE COCTOSTHUE
TEXHOJIOTMYECKOM U TEHACHIIMU Pa3BUTHUS
[1OJIrOTOBKU TEXHOJIOTUM HaHECEHUs
[IPOU3BOICTBA, ITOKPBITUI B
[pOrpaMMHBIE MaIIMHOCTPOCHHUH.
cpencraa Knaccudukanus
ABTOMAaTH3AIUU MTOKPBITHIA.
KOHCTPYKTOPCKO-
TEXHOJOTHYECKON
[OJIrOTOBKU
MPOM3BOJICTBA
IMKC-1.2. Ymeer V1. YmeTsBBIOUpaTh | OcHOBHBIE TpeOoBaHus K | [IpakTruecku
[MPOEKTUPOBATH uMarepuan MOKPBITHS, | MaTepHalIaM ujle u
BHEIPSTH o0OecreunBaroIInii CBOMCTBaM MOKpBITHI B | J1aOOpaTOPHBI
b dexTuBHBIC TpedyemMble CBOICTBA | 3aBUCUMOCTH OT YCJIOBUM | €  3aHATHS,
TEXHOJIOTHYECKHE MOBEPXHOCTHU JICTAJICH; SKCIUTyaTalluy JeTalleld. | KOJJIOKBUYM
[TPOLIECCHI y2. YmeTsBBIOUpaTh | MaTepuainsl, bl, 5K3aMEH
M3rOTOBJICHUS METOJ (TEXHOJIOTHIO) | UCIIOIB3YEMbIE JUISt
KOHKYPEHTOCIOCOOHBI [HAHECEHUsI ~ TOKPBITHUS | 3aIIUTHBIX, 3aIUTHO-
X W30 0eCIIeYnBArOIIHI JIEKOPATUBHBIX u
MaITMHOCTPOCHHUSI; HE00X0IMMBbIE CIEIUATTbHBIX TIOKPBITHH.

PKCIUTyaTal[MOHHbIE

CBOMCTBAa TOBEPXHOCTH

neraiei
TMMKC-1.3. BmaneenB1. Bmaners | 3Hars ucrosb3yembie | [IpakTuyecku
HaBBIKAMHU pa3paboTKUuHMOpMaIuei 0 | MaTepHabl US| €
TEXHOJIOTHYECKUX MPaKTUIECKOM pa3IMuYHBIX  TMOKPBITUH: | MIabopaTOpH
MPOLIECCOB PUMEHEHUU Pa3IMYHBIX | TEPMOCTONKHUX, bIC3aHATHS,
M3rOTOBJICHUS METOJIOB HAHECEHHUS | KapOCTOMKHUX, KOJUIOKBUYM
15631 (0307171 MMOKPBITUM. 3PO3UOHHO-CTOMKHUX, bl, DK3aMEH
MAaIIMHOCTPOCHUS, B2. Bnagers HaBbIKaMH | U3BHOCOCTOMKUX,
OTBEUAIOLTUX pa3zpaboTKu aHTU(PUKITUOHHBIX.
COBPEMEHHBIM COBPEMEHHBIX YMeTh — aHaIM3HpOBATh
TpeOOBaHUSAM TEXHOJIOTUH HAHECeHHs | OCHOBHBIE TPeOOBaHHS K
KayecTBa MPOIYKIHUHIOKPBITHIL. MaTepuagam u
151 TEXHUKO- CBOMCTBAaM MOKPBITHIA.
PKOHOMHUYECKOMN COBMECTUMOCTD
A deKTUBHOCTH KOMIIOHEHTOB TOKPBITHS
[POU3BOJICTBA; Mexay coboit u ¢

MaTepuaioM H3Aeus

MMKC-2.1. 3naet33. 3Hate  MeTonbl | TexHonoOruueckue [IpakTruecku
COBPEMEHHbBIE HAHECEHMsI TOKPBITUHA U | OCOOCHHOCTH BaKyyMHO- | € U
KOHCTPYKIIMOHHBIE ~ WTEXHOJOTHH MOATOTOBKHU | KOH/IEHCAIIMOHHBIX 1ab0paToOpHBI
MHCTPYMEHTAJIbHBIE  [TOBEPXHOCTH, UX | METOJIOB HAHECEHHUs | € 3aHATHUS,
MaTepuabl, MPEUMYIECTBA U | IOKPBITUH U | KOJUIOKBUYM
TEXHOJIOTHYECKHE HEJOCTaTK! obopymoBaHue ISl WX | bl, DK3aMEH
BO3MOKHOCTH CPEACTB34 peanu3anum.
TEXHOJIOTHYECKOT0  [3HATh Texnonoruu,
OCHAIICHUS KCIIOJIb3yeMbleMaTepHall | OCHOBAHHbIE Ha
(oOopynoBaHus, bl JUTSI HAaHECEHHUsI | XUMHUUYECKHX Tpolieccax
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TEXHOJIOTMYECKOMN ITOKPBITHI - OCaXKICHUE u3
OCHACTKH, CPEICTB| napora3oBoi ¢asbl.
MeXaHU3ALNI u Texnonoruu,
AaBTOMATHU3alUM)  JUIs OCHOBAHHbIE Ha
peanuzanuu du3uueckux mporeccax.
TEXHOJIOTMYECKUX DneKTpoTepMUUECKOe U
[POLIECCOB Jy4eBOE€ HCHApeHue B
M3TOTOBIICHUS Bakyyme. KaronHoe wu
MAaIIMHOCTPOUTEIILHON MAarHeTpOHHOE
[POAYKIIUH; pacnblIEeHUE MaTepuaioB
MOKPBITHSL.
INKC-2.2.YMmeer ¥3. VYmers npooauth | Gusnueckue, [IpakTuuecku
aHAJIN3UPOBATh, CPaBHUTEIBHBIN aHAIN3 | XUMUYECKHE u|ewu
BBIOMpATh U | pa3JIMYHbIX  CHOCOOOB | ANEKTPOXUMUYECKUE 1a00paTOPHBI
3¢ hexTUBHO HaHECEHMSI TIOKPBITUH; | CTIOCOOBI HAHECEHUs | € 3aHATHUS,
HCII0JIb30BATh Y4.YMerp  BbIOMpATH | MOKPHITHS. KOJIJIOKBUYM
MaTepuabl U | MaTepuabl, Hcnonb3yembie bl, OK3aMEH
CpeacTBa o0opynoBaHue U | MaTepuabl u
TE€XHOJIOTMYECKOT0 | TEXHOJIOTUH JUTsl | HA3HAYEHWE 3alUTHBIX,
OCHAIL[EHUS VIS | palOHaIbHOTO 3aIUTHO-ACKOPATHBHBIX
peanuzanuu HaHECEHUsI TIOKPBITUH u CIeIaTbHBIX
TEXHOJIOTUYECKUX ¥YS5.VYmers MOKPBITHH.
MIPOLIECCOB MOJIENPOBATH ®a3z000pa3oBaHUs B
W3TOTOBJICHUS pa3JInYHbIE TPOLECCHI, | TATAHO-HUXPOMOBBIX
MAIIMHOCTPOUTEBH | IPOUCXOISIINE B | HOKPBITUAXIIPU
0¥ TIPOTYKITUH; KOHJICHCUPOBAHHBIX TepMooOpaboTKe
cucTeMax METaJUIM3UPOBAHHBIX
aaMa3oB B BaKyyMe IpH
TeMIlepaTypax CIEeKaHUus
MaTpULbL.
IIKC-2.3. Bunaneer | B3.Bimagers HaBpikamMu | MeTo bl m3mepenus | [Ipaktuyecku
HaBbIKaMU 0 | MPOBEACHUS BJIMSHUE TIOKPBITUS Ha | €U
BBIOOPY U | UccienoBaHuil (pU3HMKO- | MPOYHOCTH 1ab0paTOPHBI
3¢ deKTUBHOMY MEXaHUYECKUX U | aJIMa30METAIUIMYECKOIO | € 3aHATHUS,
WCIIOJIb30BAHUIO JKCIUTyaTallMOHHBIX KOHTAaKTa B | KOJUIOKBUYM
MaTepuaioB U | CBOMCTB NOKPBITHUI uHCcTpyMeHTe. TpeboBaHu | bl, IK3aMEH
CpEnCTB B4. BnaaerbHaBbIKamu | € K TEXHOJIOTUSIM
TEXHOJIOTHYECKOT0 | MCMOJIb30BaHUSA HanbuieHus. Biausinue
OCHAIICHHS JUISL | TUTEPATYPHBIX TUTAHOHUKEJIEBOTO
peanu3anuu UCTOYHUKOB U  0a3 | MOKPHITUS HAa CTOHKOCTH
TEXHOJIOTHYECKHUX JAHHBIX Ui | OJOK-MaTpHIl Kamep
IIPOLIECCOB pa3paboTku BBICOKOT'O
W3TOTOBJIEHUS TEXHOJIOTHYECKUX nasieHus. Biusaue
MAaIIMHOCTPOUTEBH | MPOLIECCOB HAHECEHUS | TUTAHO-HUXPOMOBOTO
OMl IPOYKIINU; MOKPBITHH, MOKPBITHS Ha
ONTUMU3ALNHI M3HOCOCTOMKOCTD
MPOLIECCOB HAHECEHUs | alMa3oB B OypOBBIX

MIOKPBITUI

KOpOHKax ¢ MpaBsAlux
KapaHJamax.
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KC-3.1. 3Haer
YCTPOMCTBO u
XapaKTePUCTHKHU
CPEICTB
TEXHOJIOTMYECKOTO
OCHAIIICHHS
(obopymoBaHwus,
TEXHOJIOTHYECKOU
OCHACTKH, CPEJICTB
MEXaHU3AIIH u
aBTOMaTHU3aluu) MU
METOIUKHU ux
MIPOCKTHPOBAHWS;

35.3narb cTaHAApTHBIE
METOIUKH
onpeneneHuss (U3NKO-
MEXaHUYECKUX CBOMCTB
IIOKPBITUI

36.3Hatp TpeOoOBaHUS K
(YHKITMOHATTEHBIM
HOKPBITUSM
TIOBBIIIICHUS
U3HOCOCTOMKOCTH
HU3KOCOPTHBIX
TEXHUYECKUX aJIMa30B B
OypOBBIX KOpPOHKax |
TIPABSIIIUX
WHCTPYMEHTAX

JJIA

Meroapl U3MEpEHUs
IIOPUCTOCTH, TBEPAOCTHU
U MPOYHOCTH CLEIUICHUS
HOKPBITHS c
IIOBEPXHOCTBIO U3JIENHS.
CriocoObl  NOBBILICHUS
IIPOYHOCTH
HU3KOCOPTHBIX

TEXHUYECKUX alIMa30B H
UX HENOCTAaTKU. 3ajayd,

pelracMele
3apaluBaHueM

nepeKToB Ha
MIOBEPXHOCTHU anmasa

MeTaJUTMYeCKOU (a3oi.

[IpakTrnuecku
eHu
1a00paTOPHBI
€ 3aHATuS,
KOJUIOKBUYM
bl, K3aMEH

6.2 Illxaja oueHUBaHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texyummii 1 pyOe:KHbIH KOHTPOJIb
B pamkax Tekyrero u pyoexHOT0 KOHTPOJIS 10 JUCIMIUIMHE CTYICHT MOXKET HaOpaTh 110
70 6amoB. Pactipenenenue 6amioB npuBeIeHO B TaOIUIIE.

CemecT Ixkama oneHUBaHUA

p 0-35 GamoB 36-50 6amnoB 51-60 6amnoB 61-70 6amioB

1 YactuuHoe [TonHoe nnun [TonHoe nnun [TonHoe nnn
MoCeleHue YaCTUYHOE YacTUYHOE YaCTUYHOE
ayJTUTOPHBIX HocCeleHue nocelieHue MoceleHue
3aHITHH. ayJIUTOPHBIX ayJIUTOPHBIX ayJIMTOPHBIX
HeynosnerBoputenb | 3aHATHMA. 3anstuil. [lonnoe | 3anstuid. [lonnoe
HOE BBINIOJIHEHUE YactuyHoe BBITNIOJIHEHHUE U BBITIOJIHEHHUE U
1ab0paTOPHBIX U BBITNIOJTHEHHE U 3anmTa 3aluTa
MPaKTUYECKHUX paloT. | 3aIIuTa 1ab0paToOpHBIX U | TaOOPATOPHBIX U
[Inoxas moarotoBka | 1aGOPaTOPHBIX U MPAKTHYECKUX MPAKTHYECKUX
K OayuibHO- MIPAKTUYECKUX pabor. pabot. Beicokue
PEUTHHTOBBIM paboT. Xopomuiue MOKa3aTeNH 1o
MEPOTIPUSATHSIM. Y I0BIETBOPUTENBH | MTOKA3aTEIH 110 KOJUIOKBUYMaM H
CryneHt He BIC MMOKA3ATEIH 10 | KOJUIOKBUYMaM U | TECTUPOBAHHSIM.
JIOTTyCKaeTcs K KOJJIOKBUYMaM U TECTUPOBAHUSIM.
MIPOMEKYTOUHOM TECTHUPOBAHUSIM.
aTTecTaluu

OI_[CHKa PE3YyIbTATOB OCBOCHUA yqe6H01‘/'1 JAUCHUIIIMHBI ITPOBOAUTCA IO LIKAJIC,
I/ICHOHL3yCMOI>'I Ha 3K3aMCHC!:

Cemectp

IITkasa oreHMBaHUSA
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HeynosnerBopu Y IOBJIETBOPUTEIEHO Xoporio OTinyHO
TENBHO (61-80 GaoB) (81-90 6amaoB) (91-100
(36-60 GanoB) 0asoB)

1 Crynent wumeer | Ctynenr wumeer 36-50 | Ctynentr wumeer 51-60 | CtymeHT
36-60  GayioB | GayoB o utoram | 6annoB o utoram | umeer 61-70
o UTOTaM | TEKYIIEro W PpyOeXHOTo | TEKymero u pyoexHoro | 6amios o
TEKYIIEro W | KOHTPOJIsI, HAa SK3aMeHE Jajl | KOHTPOJs, Ha DJK3aMeHe | UToram
pyOexHOro MOJHBIM OTBET HA OJWH | Jall TOJHBIM OTBET Ha | TEKYWIETO U
KOHTPOJIA, Ha | BOIIpPOC u YaCTU4YHO | OAMH BOIPOC U 4YaCTUYHO pY6C)KHOFO
9K3aMeHe He Aal | (MOJHOCThI0) OTBETWN Ha | (MOJHOCTHIO) OTBETHJ HA | KOHTPOJS, Ha
MOJHOTO OTBETa | BTOPOM. BTOPOA. JK3aMEHe Jiajl
uu Ha omuH | Crygenr wumeer 46-60 | CtymenT umeer 61 — 65 | MOTHBIA OTBET
BOIIPOC. baytoB o uroram | 0ajuioB o UTOTaM | Ha OIIMH
CTyIeHT MMeeT | TeKylmero W pyOeKHOro | TEKyImeEro W pyOeKHOro | BOIpPOC u
36-45  OayuIOB | KOHTPOJS, HA DK3aMEHeE J1ajl | KOHTPOJIs, Ha 9JK3aMeHE | YaCTHYHO
1o WTOTaM | TMOJHBIA OTBET HA OJWH | Jall TOJHBI OTBEeT Ha | (TIOJTHOCTHIO)
TCKYILICTO " | BOIIPOC 501051 YaCTUYHO | OAWH BOIIPOC W YaCTUYHO | OTBETUJI Ha
pybexHoro OTBETHJI Ha 00a BoIpoca. OTBETHJI HAa  BTOPOHW. | BTOPOM.
KoHTpons, Ha | CtymeHT umeer no uroram | CtymeHT wumeer 66-70
dK3aMEHE  Jall | TeKymero #u pyOekHOro | 0ayuioB o HATOTaM
MOJIHBIA ~ OTBET | KOHTPOJsA 61-70 OayutoB Ha | TEKyHmIEro W PyOEKHOTO
TOJBKO Ha OJIMH | 9K3aMeHe He Jall IOJHOro | KOHTPOJsS, Ha DK3aMeHe)

BOIIPOC OTBE€Ta HU HAa OAWH BOIIPOC. a1 MTOJTHBIN OTBET

TOJIBKO Ha OAWH BOIIPOC.

Il kaja cooTBEeTCTBHSI PEHTHHIOBBIX OLIEHOK NATHOANIBLHBIM OLlEHKaAM

PeittunHroBas onenka (B 6amnax) OrneHka no mITHOaUTPHOM IIKaJe
91-100 «OTIUYHO»
81-90 «XOpouIo»
61-80 «YJIOBJIETBOPUTEITHHOY
MeHee 61 «HEYIOBJIETBOPUTEIBLHO»

7 YYEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUIIVINHbI

7.1 OcHOBHasA JIUTEpPATYpa

1. [Ty3psikoB A.®. TeopeTrueckue OCHOBBI TEXHOJIOTHH IIa3MEHHOTO HAIBUICHUS:
VYueb. nocobue no Kypcy «TexHoI0orus KOHCTPYKIUHM U3 METaJUIOKOMIIO3UTOBY 2-€ U31.-M:
MI'TY um. H.O. baymana, 2008. —360c.

2. 3amuTHble NOKpeITUs: yuel. mocobue / M.JI. Jlo6anos, H.U. Kapnonuna, H.I'.
Poccuna, A.C. FOposckux. — ExatepunOypr: U3a-so Ypan, yH-Ta, 2014. —200c.

3. Poros B.A., Conosres B.B., Konsiios B.B.HoBbie Marepuaisl B
MalrHocTpoeHuu: Yueb. nocodue. - M.: PYJIH, 2008. — 324c.

4. Koppo3unoHHOCTOlKHE U %KapocToiKie MaTepralibl. XMMHUYecKoe razodasHoe
OCaX/IEHUE 3alIUTHBIX MOKPBITUI [ DIEKTPOHHBIN pecypc]: Kypc nekuuit/ B.B. Jlymuxk [u ap.]. —
DneKkTpoH. TeKcToBbIe AaHHble. — M.: M3parensckuit Jlom MUCuC, 2013. — 64 c. — Pexxum
nocryma: http://www.iprbookshop.ru/56280.html. — 9bC «IPRbooks».

5. TexHoI0rMHM KOHCTPYKIIMOHHBIX HAHOCTPYKTYPHBIX MaT€pHalioB U MOKPBITHH
[DnexTponHbI# pecypc]: moHorpadus/ [1.A. Butsss [u ap.]. — DNEeKTpoH. TEKCTOBBIC JaHHBIE.
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— Mumnck: benopycckas nayka, 2011. — 283 c.— Pexum noctyna:
http://www.iprbookshop.ru/12322.html. — 3BC «IPRbooks».

7.2 JlonoJHUTEIbHAA JINTEpaTypa

1. TexHOoNOrHM KOHCTPYKIIHOHHBIX HAHOCTPYKTYPHBIX MAaTEPHAIIOB M IOKPHITUH /
IT.A. Butase [u gp.]; mox oomr. pea. [LA. Butsass u K.A. ConnnieBa. - Munck: benapyc. HaByka,
2011. - 283 c. -ISBN 978-985-08-1292-6.

2. TexHOJIOTHs ¥ CBOMCTBA CIIEYEHHBIX TBEPABIX CIUIABOB M U3CIINN U3 HUX.
Yuebnoe nocobue st By3oB / [lanoB B.C., UyBmnmunA.M. -M.: «cMUCHUC», 2001. 428 c.

3. Kymunos B.B., bo6pos I'.B. Hanecenue nokpeituii HanplieHueM. Teopus,
TEXHOJIOTUSl M 000pyoBaHue. YueOHUK /uid By30B. M.: Mertamnyprus, 1992. —432c.

4. Teopust popMupoBanus NOKPHITHI. MeTO/IbI OJTy4eHUs TOKPBITHIL: YueOHoe
nocobue/ [lenoc C.1., lllyraes B.A.// MUCuC, 2007r.-65 c.

5. emmun E. Bakyymusble texnonoruu. Maremnext. 2009 r.-504 c.

6. Jlaitaep, B. U. 3amutHbie nokpeiTus metaiuioB [Teker]/ B. W. Jlaiinep, -M.:
Mertannyprus, 1974. - 560 c.

7. Meramm3anus anMasoB 17151 0ypoBbix KopoHOK / C.A. AmmHoB, 3.2K. bepos,

H.1.Kopuunos, A.U. Ocenxunii. -M.: BUDMC, 1989-27 c.

7.3 Ilepuoanueckue U3aHus

1. «CBepXTBEPABIE MAaTEPUAIIBIY.
2. «IlopomikoBas MeTamTyprust 1 QyHKIMOHAIBHBIE TOKPBITUS.
3. «CTHH».

4. «[IOBEPXHOCTDL. PEHTTEHOBCKHE, CHHXPOTPOHHBIE 1
HEMTPOHHBIE UCCJIEJJOBAHUS ».

7.4. MeToan4yecKue yKa3aHus K JJa0OpPaTOPHBLIM 3aHITHAM

IO.E. Cnexkrpos, E.[l. KpaBioBa. TexHoa0rusi HAaHECEHUS U CBOMCTBA MOKPBITHIA
Metouueckue ykazanus K 1abopaTopHbiM padoTam. / MHCTUTYT LIBETHBIX METANIOB U
MarepuanoBeneHusd. Kpacuospck, 2008. —87 c.

Knanos A.B.Metonyeckie peKOMEHAAINU MO BBHIIOJHEHUIO JTa00paTOPHBIX paboT MO
mucuuiinHe «TexXHoIornueckrue mpouecchl HAHECEHUS MMOKPBHITUN METOJAMH BaKyyMHBIX
TexHoJorui».—Baagumup, Bnl'Y, 2013. —115 c.

7.5 UHTEpHeT-pecypChl

https://www.rfbr.ru/rffi/ru/library - HayuHas snexkTpoHHas oubnuoreka PODU.
https://elibrary.ru/ - 6a3a nannsix Science Index (PUHLI).
https://www.studentlibrary.ru/ - O9bC «KoHCynbTaHT CTyaeHTaY.
https://rusneb.ru/ - HauMoOHaNbHAA HNEKTpoHHas oubnuoTeka PI'B.
https://e.Janbook.com/ - bC «Jlanb».

https://iprbooks.ru/ - 9bC «IPRbooks».

https://urait.ru/ - 9bC «tOpaiT».

ok W=

7.6 IIporpammuoe ol0ecneyenune COBpPEMEHHBIX HH(}OPMAILHOHHO-
KOMMYHHMKAIMOHHBIX TEXHOJIOT M

HpI/I IMPpOBCACHUN 3aHATHH HCIOJIB3YOTCA JIMICH3NOHHOC IIPOTrpaAMMHOC o0OecrieueHue:
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https://www.rfbr.ru/rffi/ru/library
https://www.studentlibrary.ru/
https://e.lanbook.com/
https://iprbooks.ru/
https://urait.ru/

> HporpaMMHas[ CHUCTEMA OJIsd 06Hapy)KeHI/I$I TEKCTOBBIX 3aMMCTBOBAaHUM B y‘-IC6HBIX n
HaydHbIX paboTrax «AHTHmarumar. By3 4.0», Moaynb NOMCKAa TEKCTOBBIX 3aMMCTBOBAaHMM
«O0bemunenHas koyuiekmus 2020

> Cucrema ontuueckoro pacrosnaBanusi tekcra SETERE OCR mns PO OC
> Penakrop msobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security st 6usneca — Crangaptasiii Russian Edition
> [Taker oducHoro nporpammuoro obecneuenus P7-Oduc.IIpodeccrnonansupiii

(HeckronHas Bepcus)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team Li-
censing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European Lan-
guages Team Licensing Subscription Renewal

> ITporpaMMHBIif TAKET BHYTPHOPraHU3aIlMOHHOrO HHTpaner-nopraina DeskWork
Enterprise

> [Iporpamma apxusarop 7-zip,

> Web Browser — Firefox.

> [Taker mst 00pabOTKK CTATHCTUYECKUX JAHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

21


https://ruprogi.ru/software/r-project

8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

3aHATUS MO0 AUCHUILIMHE TPOBOAATCS B CIEHUAIBHBIX MOMEIICHUSAX (ayTUTOPHSX) IS

NPOBEACHUS  3aHATHH  JIGKHMOHHOTO THIA, TPAKTHUYECKUX 3aHATUH, TPYNIOBBIX U
UHJUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJIS M IMPOMEKYTOYHOW aTTECTALMU.
AyIMTOpHH YKOMIUICKTOBAHbBI CHEIUATH3UPOBAHHON MEOeNbI0 M TEXHUYECKHMMHU CpEJICTBA
o0y4eHus, CIy)aluMH sl IPEeICTaBIIeHUs HH(OpMaUK OOJBIION ayIUTOPHUH.

JUia  mpoBeneHUss 3aHATUM  JIGKIMOHHOTO TUIA HMMEITCS  JIEMOHCTPALMOHHOE
o0opymoBaHue U y9eOHO-HATJISIHBIE TTOCOOUSI.

st caMOCTOSITeNIbHOM pabOThl OOYYAIOMIMXCS WMEIOTCS TIOMEIEHHs], OCHAICHHBIC
KOMITBIOTEPHOU TEXHUKOM ¢ BO3MOYKHOCTBIO MOJKII0OUeHUs K ceTd "MHTepHer" u obecnieueHuemM
JIOCTYTIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely OpraHU3alllH.

JlaGopatopHble pabOThl, TPOBOASTCS B CIIEHUATM3UPOBAHHBIX KOMIIBIOTEPHOM KJIACCE C
COBPEMEHHBIM KOMITbIOTEPHBIM 000PYI0BaHUEM, UCIOJIB3YIOIIHUM B Ipoliecce 00ydeHHUs
CTYAEHTOB IIPOrpaMMHOE o0ecrieueHune, NponucanHoe B 1. 7.7.

9 OCOBEHHOCTHU PEAJIMBAIIUU JUCHUIIJINHBI AJ51 UHBAJIN/10B N

JIUL, C OTPAHUYEHHBIMHU BO3MOKHOCTSIMUA 3/10POBbS

21.]'15[ CTYACHTOB C OTI'pPaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA CO3AaHBI CIICHHUAJIBHBIC
YCIIOBHUSL ISl TOJy4deHUss oOpa3oBaHus. B IemsiX JOCTYMHOCTH TIOJYYE€HHsI BBICIIETO
o0pa3zoBaHusl MO 0Opa30BaTEIbLHBIM MPOTPaMMaM WHBAIWIAMU M JUIAMUA C OTPaHUYECHHBIMU
BO3MOJKHOCTSIMH 3/I0POBBSI YHUBEPCUTETOM OOECIICUNBACTCS:

1. albTEpHATHBHASA BepcHus oduiuaibHoro caWrta B cetd «MHTepHEeTY mis
C71a00BUIAIINX;

2. ofecrieyeHUe YCJIOBHM [ TPUCYTCTBUS CONPOBOXKJIAIOLIETO ACCUCTEHTA,
OKa3bIBAIOIIETO 00yJarOIIEMyCst HEOOXOIMMYIO TIOMOIITb;

3. WCIOJIb30BAHME CBETOBOM CHUTHAIM3ALMU AYOJUPYIOLIYIO 3BYKOBYIO (Hampumep,
TPEBOKHBIM CUTHAJI TPOTUBOIMOKAPHOM CUCTEMBI) AJIs JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pPOBBS IO CIYXY;

4. obecrieueHre CpeACTBaMH ayquo BOCIPOM3BEICHHS BH3yalbHOW HH(POpMAIIU
JEKIMOHHBIX MaTEepPHAJIOB, PACIUCAHUA U APYTUX OOBABICHUN, OTHOCAIIUXCA K OpraHu3aluu
y4eOHOTro Ipolecca AJIs JIUI ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI 110 3PEHHUIO;

5. HAJIMYUE OPraHU3alMOHHBIX W TEXHUYECKHX CPEICTB, 00eCreyrBarOIINX
BO3MOXHOCTh JOCTyna oOydaromuxcsi B y4deOHble TOMEUICHHS M B JApYrue MOMEIIeHUs
YHHUBEPCUTETA, CBA3AHHBIE C OKa3aHUEM 00pa30BaTENbHBIX YCIYT, a TaKXKe NOCTyla K MecTam
MUTaHUS, TUTHEHBI U X KOM(OPTHOTO NpeObIBaHMs B YKa3aHHBIX MecTax Jjs cTyAeHToB ¢ OB3,
MMEIOIUX HapYIIeHHs] OMOPHO-ABUTaTEIbHOTO amnmnapara. (paclIMpeHHbIe IBEPHBIC MPOEMBI,
JOTIOTHUTENbHBIE TOPYYHH, TMaHAYChl, KHOIKM BBI30Ba OOCITYKHMBAIOIIETO IepcoHala
BCIIOMOTATENbHBIX MEXaHU3UPOBAHHBIX CPEJICTB U MPHUCIOCOOICHHUN ISl TIEpEMEIICHUS MEXIY
dTa’kaMH 3/1aHusI 00Pa30BATENBLHOTO YUPEKICHUS U T.I1.).
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IIpuioxenue 1
JUCT U3MEHEHHUM (JIONTOJTHEHUI)

B palouyl0 mporpaMmy IO JUCHMIUIMHE «TEeXHOJIOTUS HAHECeHHS NOKPBITUH B
MAIlIMHOCTPOCHUNY MO HarpasiaeHuto noarotoBku 15.04.05 KoHCTpyKTOPCKO-TEXHOIOTHYECKOE
o0ecrieyeHne MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB. Ilpoduns mnoaroroBku — TexHonormu
Uu(pOBOTO MPOU3BOJICTBA HA y4eOHBIH To/I.

Hepeqenb BHOCHMBbIX

Neni/m JaemeHnT (myHkT) PII/] . .
H3MEHEeHU (JIOMOJIHeHIl)

IIpumeyanue

OO6cyxeHa U peKoMeHJI0BaHa Ha 3acenaHuu kadenpol «TexHonorus u obOpyIoBaHHE
aBTOMATU3UPOBAHHOTO MTPOU3BOJICTBAY

n n

POTOKOJ Ne oT 20 T

3aBenyromuii kadeapoit /M.M. SIxytnos/
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