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Pabouast mporpamMma AUCHUILTHHB « T€XHOIOTHH HaHECEHHS TOKPBITHH B MAIIMHOCTPOCHHI
/coct. 3.K. bepo —Hanpuuk: KbI'Y, 2024. -21 c.

PaGouas nporpamma npeHazHaueHa JiIs MperoiaBaHus TUCIUILUIMHEI 10 BEIOOPY Bapua-
TuBHOW wyactu Osioka b1.B.02 mo wnampaBnenuto mnoaroroBku 15.04.05 KoucrpykTopcko-
TEXHOJIOTHYECKOoe 00ecreueHne MallliHOCTPOUTEIbHBIX MPOU3BOACTB B 1 cemecTpe.

Pabouas nmporpamma cocraBiena ¢ yuerom denepanbHOro rocyaapcTBEHHOT0 00pa3oBa-
TEJIBLHOTO CTaH/apTa BBICIIET0 00pa3oBaHMS 1O HampaBieHUIO moarotoBku 15.04.05 KoncTpyk-
TOPCKO-TEXHOJIOTHYECKOE O0ECTICUeHnEe MAIIMHOCTPOUTENIBHBIX MPOU3BOJICTB, YTBEPKAECHHOTO

npuka3oM MuHHCTEpPCTBA HAYKH U BhIcIero oopa3zoBanus Poccuiickoir deneparuu ot «17» aB-
rycra 2020 r. Ne 1045.
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1 IIEJIV Y 3BAJJAYM OCBOEHMS JUCLUILINHBI

Hesablo npenogaBanusi AUCHUILTUHBI SBISETCS (OPMUPOBAHUE Yy CTYIEHTOB 3HAHUH U
YMEHUH B 00JaCTH HAaHECEHMsI 3alUTHBIX, BOCCTAHABIMBAIOLIMX U YIPOUYHSIOIIMUX MTOKPHITUH B
MAaIIMHOCTPOEHUH, a TAKKE 03HAKOMJIEHHE CTYAEHTOB C TEOPETUUECKUMHU OCHOBAMU IOTY4YEHU-
AMOIU(UIIMPOBAHHOTO TOBEPXHOCTHOT'O CJI0S1 HAa U3/IEJIUAX HAHECEHUEM ITOKPBITUI B BaKyyMe.
3agayamMu M3y4eHUs JUCLUIUIMHBI SIBJISIOTCS:

1. O3HAKOMJICHHE CTYAEHTOB ¢ IU((y3MOHHBIMH, ra30TE€PMUUYECKUM, rajlbBaHUYE-
CKMMH, XMMUYECKUMHU U BaKyyMHBIMH HOHHO-IIJIA3MEHHBIMUA METOJIaMU HAHECEHHUS ITOKPBITUM;

2. MPUBUTHE 3HAHUW 1O aHAJIM3y OCHOBHBIX TPeOOBaHMHM K MaTepHaliaM W CBOWM-
CTBaM IIOKPBITUH B 3aBUCUMOCTH OT YCIIOBUM JKCIUTyaTalluy U3JIEIINN;

3. IPUBUTUE HABBIKOB I10 3KCILTyaTallUd TEXHOJOTHYECKOro OOOPYAOBaHMS U €ro
npuOOpoB AJisi oOecrieueHus: TpeOOBaHUN K TEXHOJOTHYECKUM MapaMeTpaM OCaXKIICHHs MOKPbI-
THS.

2 MECTO JUCHOMIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuunnuna «TexHoIoruss HaHECEeHUsI MOKPBITUA B MAIIMHOCTPOSHUU»OTHOCUTCS K Ba-
puaruBHoi yactu b1.B.02 u sBisieTcss AUCHUIUIMHON MO BBIOOPY MOATOTOBKH MarvcTpoB IO
HanpasieHuto 15.04.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCreueHne MallnHOCTPOUTEb-
HBIX ITPOU3BOJICTBY

N3ydyenne nucUUIUIMHBL Oa3upyeTcss Ha 3HAHUSX, [OJYYCHHBIXIIO JUCIHILIU-
HaMm:Marematuka, Xumus, @uszuka, Marepuasiopeienue, TeXHOIOrMYECKHE MTPOLECCH B MAlllU-
HOCTPOEHUH.

3 TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA COAEPKAHUSA TUCIIU-
INJINMHbI

[Ipouiecc u3ydeHus: MTUCIUTUIMHBI HAMIPABJICH HA (OPMHUPOBAHUE CIICAYIOIINX KOMITCTEH-
UM ¥ MHIMKATOpOB MX nocTtiwkeHus B cootBercTBuu ¢ OITOITI BO no nanpasnenuto 15.04.05
KOHCTpyKTOPCKO-TEXHOJIOTHUECKOE 00ECTICUCHIE MAIIIMHOCTPOUTEIIBHBIX MPOU3BOJICTB:

IIpodeccnonaibHble KOMIETEHIIUUY COOTBETCTBYIOIINE UM UHIUKATOPHI TOCTUXKE-
HU):

IIKC-1. Cnocoben pa3pabaTbiBaTh U BHEAPATh d()(PEKTUBHBIE TEXHOJIOTUH H3TOTOBIIE-
HUS U3JEJINN MAIlIMHOCTPOCHHS;

[IKC-1.1. 3HaeT METOAMKH MPOEKTUPOBAHUS TEXHOJIOTMUYECKUX MPOLIECCOB M3TOTOBJIE-
HUS U3JENINN MAallMHOCTPOEHHUS, CUCTEMbl KOHCTPYKTOPCKOM M TEXHOJIOIMYECKON TOKyMEHTa-
IIUY, TEXHOJOTUYECKOW MOJIOTOBKM IPOU3BOJCTBA, MPOrPAMMHBIE CPEACTBA aBTOMAaTH3aLUU
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON MMOATOTOBKH ITPOU3BOJICTBA;

[IKC-1.2. YMeeT npoeKTupoBaTh U BHEAPATH 3P (HEKTUBHBIE TEXHOJIOTUYECKUE TTPOLIECCHI
M3TOTOBJIEHUSI KOHKYPEHTOCIIOCOOHBIX U3/1E€THI MalTMHOCTPOEHNS

ITIKC-1.3. Brnageetr HaBbIKaMH Pa3pabOTKU TEXHOJOTHMUECKUX MPOLIECCOB U3TOTOBJIECHUS
U3JIeIMA MalIMHOCTPOEHHS, OTBEUYAIOLINX COBPEMEHHBIM TPEeOOBAHMSIM KAaueCcTBA MPOIYKIUU U
TEXHUKO-3KOHOMHUYECKOH 3(h(heKTUBHOCTH MPOU3BOICTBA;

IIKC-2. CnocoGeH BbIOMpaTh U 3PPEKTUBHO UCIOIB30BaTh MAaTepHAIIbl U CPEJICTBA TEX-
HOJIOTHYECKOTO OCHAIICHUS U PEeaTH3aliy TEXHOJIOTHYECKHX IPOIECCOB M3TOTOBJICHUS Ma-
IIMHOCTPOUTENLHON TPOITYKIINH;

[IKC-2.1. 3HaeT cOBpeMEHHbBIE KOHCTPYKIIMOHHBIE W WHCTPYMEHTAJIBHBIE MaTEpHAaJIbI,
TEXHOJIOTUYECKHE BO3MOXKHOCTH CPEICTB TEXHOJIOTHYECKOTO OCHAIeHHs (000pyrIOoBaHMs, TeX-
HOJIOTHYECKOW OCHACTKH, CPEJICTB MEXaHU3AIlMM W aBTOMATHU3AIMH) JUIS PEeaTH3aliyd TEXHOJO-
THYECKUX MPOIIECCOB U3TOTOBJIEHUS] MATMHOCTPOUTENILHON IPOAYKIIIH;



[MKC-2.2.YMeeT aHanu3upoBath, BEIOUpaTh U 3((HEKTUBHO MCIOIH30BATH MATEPHAIBI U
CpEICTBA TEXHOJOTUYECKOTO OCHALICHHS JUIS peaju3alii TEXHOJOTHYECKHX MPOIECCOB HM3rO-
TOBJICHUS MAILIUHOCTPOUTEIILHOM MPOAYKLIUU;

[IKC-2.3. Bnageer HaBbIKaMH 1O BBIOOPY W 3(P(EKTUBHOMY HCIIOJIB30BAaHUIO MaTepHua-
JIOB U CPEJICTB TEXHOJIOIMYECKOTO OCHAIIECHUS Ul peajli3allii TEXHOJIOIMYECKHUX IPOLIECCOB
M3TOTOBJICHUS] MAITMHOCTPOUTEIBHON MPOAYKLINH;

IIKC-3. CnocobeH NnpoeKTHUpOBaTh CPEACTBA TEXHOJIOTMYECKOI0 OCHALICHHUS MAalluHO-
CTPOUTEIBLHBIX POU3BO/ICTB;

[TKC-3.1. 3HaeT ycTpOiCTBO U XapaKTEPUCTUKU CPEACTB TEXHOJIOTHUECKOTO OCHAIICHUS
(00opymoBaHMSs, TEXHOJIOTUIESCKOW OCHACTKH, CPEJCTB MEXaHU3AIMHA H aBTOMATU3aIliN) U METO-
UKW UX IPOCKTHUPOBAHMUS;

B pe3ynbrare n3yueHus: AUCIUILTUHBI 00yJaIOUCS JTOTKEH:
3Harth:
"  POJIM MOBEPXHOCTU B YCIOBUSAX IKCILTyaTalMK JI€TAJICH COBPEMEHHBIX MAllIUHAX U
mexanuzmax(31);
"  COBpPEMEHHBIC TCXHOJIOTHH M3MEHEHUS (PH3UKO-MEXaHUYCCKUX CBOWMCTB IMOBEPX-
HOCTeH neraned mamuH(32);
®  METOJbl HAHECEHUS MOKPBITUM U TEXHOJIOTHH IMOJTOTOBKH MMOBEPXHOCTH, X TIpe-
uMyIecTBa U Hegoctatku(33);
"  MaTepuabl AJIs HaHECEHMsI MOKphITUil (34);
"  CTaHJapTHBIE METOJUKH OMpereNieHUuss (PU3NKO-MEXaHUUYECKUX CBOMCTB MOKPHI-
tuit; (35);
* TpeboBaHMs K (PYHKIIMOHAIBHBIX MOKPBITUSAM JIJISl TIOBBIIIEHUSI U3HOCOCTOMKOCTH
HU3KOCOPTHBIX TEXHUYECKUX aIMa30B B OYPOBBIX KOPOHKAX W MPABSIIMX HHCTPpYMEHTAX (36).

YMerTh:

*  BpIOMpaTh MaTepual MOKPHITHS, 0OeCTIeYnBaIONINil TpeOyemble CBOMCTBA MOBEPX-
HocTH aetanei(VY1);

*  BpIOMpaTh METOJ (TEXHOJOTHIO) HAHECEHUS MOKPBITHS 00eCIeyuBarouii HE0O-
XOJIMMBIC IKCILTyaTaIl[MOHHBIE CBOWCTBA TOBEPXHOCTH Jjeranci(yY2);

"  [POBOAWTHL CPABHUTENBHBIN aHANIM3 PA3TMYHBIX CIIOCOOOB HAHECEHUS MOKPHI-
tui(Y3);

*  BpIOMpaTh MaTepuaibl, 000PyAOBaHHE W TEXHOJOTUH ISl PAllMOHAILHOTO HaHe-
ceHus NOKpeITUii(Y4);

"  MOJENIHMPOBATh PA3NUYHBIC MPOIECCH, TPOUCXOASIIINE B KOHICHCHPOBAHHBIX CH-
cremax (Y5).

Baapern:

* yHbopManuel O MPAKTUUECKOM MPUMEHEHUHM Pa3IUYHbIX METOJIOB HAHECEHHUS
nokpsITuii(B1);

"  HaBbIKaMH pa3pabOTKU COBPEMEHHBIX TEXHOJIOIHI HaHeceHus! TOKpbITHii(B2);

"  HaBbIKAMH IPOBEJEHUS HCCIENOBAaHUN (PU3MKO-MEXAaHWYECKHX M HKCILTyaTallu-
OHHBIX CBOMCTB MOKphITHI(B3);

"  HaBbIKAMH MCIOJIb30BaHUS JINTEPATYPHBIX UCTOYHUKOB M 0a3 JIaHHBIX JUIS pa3pa-
OOTKHM TEXHOJIOTMYECKUX IMPOLIECCOB HAHECEHUS MOKPBHITHI, ONTUMHU3ALUU MPOLIECCOB HaHEce-
HUs NOKpbITHI(B4);



4.1 Conepxxanue pa3ieoB JUCHUNIMHBI

4 COOJEP) KAHHUE U CTPYKTYPA JUCIUIIVINHBI

Neo | Haummeno- Coneprxanue paszjena ®opmupye- | Dopma
pasn.| BaHHE pa3- Mas KoMIe- | TeKy-
zena TEH- 1Iero
nusA(4acThb KOH-
KOMIIETEH- | TpOJIsd
007071
1 2 3 4 4
1 Beenenne. | Knaccuduxanus nokpeituii. CoBpemennoe co- | [IKC-1.1 K,
CTOSIHME W TEHJEHIMU pa3Butus TexHosoruu | [IKC-2.1; PK,
HAHECEHHUs IOKPHITUN B MAITUHOCTPOEHUH. ITIKC-3.1. T

2 | Iuddys3u- | [lonyuenue nuddysnonnsix nokpeituii. ®op- | I[IKC-1.2; I13,
OHHBIC TIO- | MupoBaHue MU y3noHHBIX cinoeB. OcHoBHbie | [IKC-1.3 K,
KPBITHS BUBI XTO: IeMEHTaIMsI cra- | IIKC-2.1; PK,

neil,xpoMupoBanue, azotuposanue. [Ipumene- | IIKC-2.2 T
Hue 1u(QPy3MOHHBIX TOKPBITHIA.

3 | I'a3orep- OcHoBHble TexHOjoruu rasorepmuueckoro | IIKC-1.2; 13,
MUYECKHE HanbUICHUANOKpbITUN. ['a3omamenHoe Hanbl- | [IKC-1.3 K,
METO/BI nenue. [lnasmennoe HambuieHue. Dnektpony- | IIKC-2.1; PK,
HaNbUICHHS | TOBas MeTaliu3aius. [[eToHAMOHHBIA CII0CO0 I[IKC-2.2 T
MOKPBITUN | HanbuleHUus. OCHOBHBIE TEXHOJIOIMUYECKUE ITa-

IIbl HAHECEHUs Ta30TEPMUYECKUX IOKPBITHH.
CtpykTypa M CBOMCTBAa ra30T€PMHUYECKUX IIO-
KpbITUHA. PaKTOPBI, BIKUAIOIINE HA CTPYKTYPY U
CBOMCTBA IOKpBITHIL.Marepuansl s ra3zorep-
Mudeckoro HanelieHus.lIpuMenenue raszorep-
MUYECKHUX MTOKPBITHH.

4 | l'anbBanu- | ®usuko-xuMuyeckue cpoiictBa M QyHkumo- | [IKC-1.2; 13,
YECKUE U HaJIbHOE Ha3HaueHue rajbBaHuueckux nokpsl- | [IKC-1.3 K,
XUMHYe- tuil. Teopernueckue csenenus o0 snekrpooca- | I[IKC-2.1; PK,
CKHE CIIO- KACHUM METAUIoB.DnekTpoauTnueckoe oca- | [IKC-2.2 T
cOOBI HaHEe- | XKJIEHHE METalJIOB M CILJIABOB: XPOMHUpOBa-

CEHMS M0- | HUE,DJIEKTPOJUTHUYECKOE MEIHEHHUE, JIIEKTPO-

KPBITHH JUTUYECKOE LMHKOBaHHE, OCaXJeHHe Oiaro-
POIHBIX U pelkux MeTayoB.OCHOBBI Mpoliecca
XMMHUYECKOTO BOCCTAHOBJIEHUSI METAJIJIOB: XH-
MUYecKas MeTaJJIM3alus;UIMMEPCUOHHbIE I10-
KpBITHsL. MEeTOIBIOKCHINPOBAHUSI.

5 | Bakyymuo- | TexHonoruyeckue ocobeHHoctd BakyymHo- | [IKC-1.2; 113,
KOHJeHCa- KOHJECHCAIIMOHHBIX METOJOB HAHECECHHUS II0- IIKC-1.3 JIP,
LIUOHHBIE KpBITUI M o0opynoBanue ais ux peanusamuu. | [IKC-2.1; K,
METOIBI TexHomornu, OCHOBaHHBIE Ha XHUMHUUYECKHX IIKC-2.2 PK,
HaHECEHHUs | Mpoleccax — OCAXICHUEN3 apora3oBoi (asbl. T
nokpbITuil | TexHonmoruu, OCHOBaHHBIE Ha (PUINYECKUX

nmponeccax. 3JICKTpOTCpMI/I‘ICCKOC U JIYUCBOC
HCIIAapCHHUEC B BaAKYyMC. KaTOJIHOG n Mar’He-
TPOHHOC PACIIBUICHUC.




[Tponomxenne Tabuuibl 4.1

1 2 3 4 5
6 | Beibop matepu- | B3aumocBsze coctaBa mokpeitust W 3Hepruu | [TKC-1.3; 13,
J1a TIOKPBITUSL U | OCAKAECHMS paclblIeHHBIX yacTul c¢ coctos- | [IKC-2.3; JIP,
MapaMeTpoB HueM noBepxHocTH. [loBeimenue croiikoctu | I[TKC-3.1. K,
SHEpPIruu oca- OJIOK-MaTpUIl B KaMepax BBICOKOTO JaBJICHUS PK,
KJICHUS paclbl- | HAHECEHHEM THUTAHOHUKEJIEBOTO MMOKPBITUS T
JICHHBIX YaCTHUI] | MOHHO-IUIA3MEHHBIM METOAOM. B3anmocBs3b
B BaKyyMe Mexay sHeprueil ocaxxaeHus nokpuitus (Ti +
NiCr) 4 MOBBIIIEHUEM H3HOCOCTOMKOCTH ajl-
Ma30B Pa3IMYHOr0 KauecTBa.
7 | Kontponp kave- | MU3yuenune mopdornorun Metaumdeckux mie- | [IKC-2.1; 113,
CTBA MOKPBITUH | HOK METOJOM pacTpoBOM 3JeKTpoHHOW muk- | [IKC-2.2 JIP,
pockoruu. W3ydenme ¢a3zooOpa3oBaHus B K,
MOKPBITUSAX ~ METOJOM  PEHTreH0(a30BOro PK
aHaJIn3a.
8 | OcHoBbl mnareH- | OcHOBHbIE NOHATHS 00 uHTe/eKkryanpHoU | ITKC-1.3; I13,
TOBEJICHUS. coOcTBeHHOCTU. MexayHaponnas natentHas | [IKC-2.3; K,
kinaccudukanus. Ilatentaeie uccnemosanms. | ITKC-3.1. PK

O06nwexThl m300peTenns. CopepikaHue 3asiBKH
Ha n300peTeHHE.

B rpade 5 mpuBogsTcs miiaHupyeMbie GOpPMBI TEKYIIETO KOHTPOJIS: 3alIuTa JIabopaToOpHOI
pabotsl (JIP), 3ammura mpaktudeckoro 3ausatus (I13), pacuernHo-rpaduueckoro 3amaHus
(PT'3), momamuero 3amanus ([3), Hanucanue pedepara (P), acce (), kommmoksuym (K), py-
o6exHbIi koHTpoIb (PK), TectupoBanue (T) u T.1.

4.2. CTpyKTYypa TUCHUIIMHBI
OO61mas TpyA0eMKOCTh AUCHUIIIMHBI cocTaBseT 4 3a4eTHhIX equHuIl (144 gacoB)

Bun pabotsl TpynoemMkocTsb,
4acoB
1 cem.
O01as Tpy10eMKOCTh 144
AyauTtopHas padora: 34
Jexyuu (J1) 9
Ilpakmuueckue 3anamus (113) 8
Jlabopamopuvie pabomut (JIP) 17
CamocrosiTeibHas padoTa, B TOM 4HMC/Ie¢ KOHTAKT- 83
Hasi
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB 53
CamonoaroroBka (IpopaboTka ¥ MOBTOPEHUE JISKIU- 30
OHHOT'0 MaTepuaia U MaTepuaia y4eOHUKOB U y4eO-
HBIX ITOCOOMA, TOATOTOBKA K JIAOOPATOPHBIM M MPAK-
TUYECKUM 3aHATHSIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO U T.J.)
IloaroroBka M ciaya 3K3amMeHa 27
Bu HTOroBOro KOHTPOJIs 3K3aMeH IK3aMeH




4.3 Jlekuun

Ne TeMbl nexkun
1 CoOBpEeMEHHOE COCTOSIHHE W TCHICHIIUU Pa3BUTHS TEXHOJIOTUHHAHECCHUS
IOKPBITUH B MAILIMHOCTPOCHUH.
2 | T'a3orepMuyeckre METOAbl HANTBUICHUS TOKPBITUA.
3 | layibBaHWYECKHE U XMMUYECKHE CITOCOOBI HAHECEHUS TIOKPHITHH.
4 | MoHHO-TIJIa3MEHHBIX METO/IbI OCAXKIACHUS TOKPBITUI B BAKyyMe.
5 | BeiOop cocTaBa MOKPHITHS ¥ DHEPTUHU €r0 OCAXKICHHS Ha APOOJIEHHBIE TIPH-
POJTHBICUTIOIMKPUCTANTNYECKUECUHTETUUECKHIE aJIMA3hI.
4.4 JIaGopaTopHble padoThI
Ne

HanmenoBanue 1abopaTopHbIX paboT

1 | Xumuueckoe HaHECEHUE METAIUIMYECKMX MTOKPHITHIA.

Onpenenenre MUKPOTBEPAOCTH OKPBITHIM

3 | [TopuCTOCTh METATUYECKUX OKPHITHI

Hanecenue THTaHOHHUKEIIEBOTO IMOKPBITHA Ha 6JIOK-ManI/IIH)I KaMCpP BBICOKOT'O
JaBJICHHA.

HaneceHune THTaHO-HUXPOMOBOT'O TIOKPBITUS Ha TIPUPOTHBIC alIMa3HbIE 3epHA
noarpynmnst Ind. 3.3.

4.5llpakTHyeckue 3aHATHS

Ne 3a-

HATHUU

TeMbIpakTUYECKUX3aHATHI

HOJ'Iy‘leHI/IC TOHKOINUICHOYHOI'O ITIOKPBLITUA METOAOM MAarHCTPOHHOI'O pacCIibl-
JICHHA.

PacdeT 0CHOBHBIX apaMeTpoOB IIpouecca HOHHOM HMILIaHTaIluN KOHCTPYKIH-

OHHBIX MaTCPUAJIOB.

HSy‘leHI/IC (l)a3006pa30BaHI/IH B TUTAHO-HUXPOMOBBIX ITOKPBITHUAX IIPU TCPMO-

00paboTKe METAJUIM3UPOBAHHBIX MPUPOJIHBIX aJIMAa30B B BAKyyMe.

I/IsyquI/Ie (l)a3006pa30BaHI/IH B TUTAHO-HHUKCJICBBIX IMOKPBITUAX ITPU TepMOO6-
pa60TI<e MCTAJIM3UPOBAHHBIX IMOJIMKPUCTATNIMYCCKUX CUHTCTUUCCKUX aJIMa-

30B B BOJIOPOJIHOM IEYH.

4.6 CamocTosiTe/IbHOE H3YUYeHHE Pa3/1eJI0B AU CHUILINHBI

BOHpOCLI, BBIHOCHUMBIC HAa CAMOCTOATCIIbBHOC U3YUCHUC

Knaccugukaius nokpbITHi.

[Tonryuenue nud@y3uoHHBIX TOKPHITHI. PopMupoBaHue AMPHY3MOHHBIX
cinoeB. OcHoBHble BUAbI XTO: neMeHTanus crajaei, XpOMUPOBaHUE, a30-
tupoBanue. [lpumenenue nudPy3MoHHBIX TOKPHITUH.

CTpyKTypa 1 CBOMCTBA ra30TEPMUYECKUX TOKPBITUH. DAKTOPHI, BIUSIO-
LIME€ HA CTPYKTYPY U CBOMCTBA NOKPBITUNA. Marepuaisl 1l ra30TepMHUYe-
CKOro HamnblieHus. [[puMeHenne ra30TepMUIecKuX MOKPBITHI.

OCHOBBI nmponecca XuMHUYCCKOI0 BOCCTAHOBJICHUA MCTAJUIOB: XUMUYC-
CKad METalllin3aluvsa; MMMEPCUOHHBIC ITOKPBITHUA. XUMHUYECKOe U DJIEK-
TPOXUMHUYICCKOC OKCUAUPOBAHUC.

DIEeKTpOTEpMHUUYECKOE U JTy4eBOE HcIIapeHue B Bakyyme.JIazepHble u
MOHHO-JTy4€eBble METOJIbl () OPMUPOBAHUS OKPHITUH.




6 | B3aumocBs3b cocTaBa MOKPHITUS M SHEPTUU OCAXKACHUS PACTIbIIICHHBIX
YaCTHUL C COCTOSIHUEM TOBEPXHOCTH.

7 | O3HaKoMIIEHHE C YCTPOMCTBOM U MPUHLIUIIOM PaOOThI PACTPOBBIX JICK-
TPOHHBIX MUKPOCKOIIOB.

5 OHEHOYHBIE MATEPHUAJIBI JIJIS1 KOHTPOJISA YCIIEBAEMOCTH
U MIPOMEXYTOUHOU ATTECTALIMU
5.1 OuneHo4HbIe MATEPHAJIBI JJISl TEKYLIEr0 U Py0esKHOro KOHTPOJISl yCIIeBaeMOCTH
Texkymuii KOHTPOJb YCIEBAEMOCTH CTYACHTOB OCYILECTBISETCS B COOTBETCTBUM C
OaJTbHO-PEUTHHTOBOM crucTteMol arrectanuu odydaromuxces o OI1 BO B KBI'Y. Ceenenus 06
OpraHu3aIy paboTHI 10 ITOM CHCTEME MPUBECHBI B TAOIUIIE.

No KouTpoabHble MeponpusTus Makc. 6amn
) (pacmipen.)
1 ITocemenue 3aHsaTHi 10 (3+3+4)
2 TectupoBanue 18 (6+6+6)
3 Komnoksuym 18 (6+6+6)
4 BrlimmontHeHME ¥ 3an1uTa JIa0OpaTOPHBIX M MPAKTUYCCKUX PaboT | 24 (8+8+8)
Uroro 70
KoJnokBHYyMBI

KomnnokBuymbl poBOJATCS 1O BOMPOCAaM, BBIHOCMMBIM Ha MPOMEXYTOUHYKO aTTECTa-
uuto. [lpu 3ToM Ha Kaxablil U3 TpeX pyOeKHBIX KOHTPOJIbHBIX MEPOIPUSATHS BBIHOCUTCS OJIHA
TPETh BOIIPOCOB U3 OOIIEro MX YKcia K dk3aMeHy. [1oAroToBka K KOJJIOKBUYMY OCYIIECTBISETCS
[0 MarepuajaM JIEeKIHH, 1a00paTOpHbIX pabOT XU OCHOBHOM M JIOMOJHUTEIBHOW JUTEpPaTyphl,
PEKOMEHIyeMOM 10 JAUCIHUIUIMHE.

TecThbl
JI1st TeKyIIero KOHTPOJIsl YCIEIIHOCTH 00YYEHUsI UCTIONB3YIOTCS pa3pa0OTaHHBIE HA Ka-
denpe arTecTallMOHHbBIE TIEAarOTHYECKUe U3MEPUTENIbHBIE MAaTEPHAIIBI JJISI KOMIIBIOTEPHOTO Te-
CTUpOBaHus (TecToBbIe 3a1aHus). CTPYKTypa 3TUX MaTepUaNIOB IIpUBEIeHA B TaOIHIIE.

No Tew Tema KOJ‘I-BOV
3a/laHui
1 CoBpemeHHOE COCTOSHHE 1 TEHICHINH Pa3sBUTHA TEXHOIOTHH 6
HAHECEHMsI IOKPBITHH B MAIIMHOCTPOEHHH.
2 Jnddy3noHHbIe MOKPHITUS 31
3 ['azoTepmMudeckue MeTo 16l HallbJICHUS TIOKPBITHI 47
4 ["anpBaHMYECKHE U XUMUYECKUE CIIOCOObI HAHECEHHsI TOKPHITUH 31
5 BaxkyyMHO-KOHIEHCallMOHHBIE METO 16l HAHECEHUS TOKPBITHI 29
6 Br100op MaTepuiia MOKpHITHS U TApaMETPOB PHEPTUN OCAXKICHHS 75
pacnbUICHHBIX YaCTHI] B BAKYyMe
Hroro 264

Ipumepvl mecmogvix 3a0anuil

1.ITokpsbITHSA, IOJYy4YaeMble B pe3yJbTare Au(¢y3un aTOMOB 0CAKIAEMOI0 MaTEPH-
aJ1a B IOBEPXHOCTHBIE CJIOM U3/e/IHA He UCIO0/b3YyeTCH U NMOBbILIEHUs ero
"  HM3HOCOCTOMKOCTH —
®  3KapOCTOMKOCTH —
"  TBEPIOCTH NOBEPXHOCTH —
®  JIEKOPaTUBHOU OTHEIKH +



"  KOPPO3MOHHOCTOMKOCTH —

2. OCHOBHBIM BH/IOM MATEPHAJIOB /Il FA30TePMHYECKOr0 HANIBIJIEHUS SABJISIOTCS
"  IPOBOJIOKHU —
"  CTEp)KHH —
"  [OPOUIKH +
*  THOKHUE MIHYPHI —

3.CooTBeTCTBHE MEXKIY HOMEPAMH Ha CXEME JICKTPOOCAKACHUSA METAJIJIOB (pI/IC.) C

HCI0JIb3yeMbIMH PUOOPAMU U MaTepUaIaMHu
4

O

671 5

Puc. Cxema npoliecca 3J1€KTpOOCaKACHUS METAIIOB
®* ] — UCTOYHHK TOKQ;
= 2 — pacTBOp AJIEKTPOIUTA;
* 3 —ammepmMmerp;
" 4 —ocaxOaroluiica MeTalll;
= 5 -Karox;
"  O—aHon
4. HacpllieHue MOBEPXHOCTH CTAJILHOIO U3/1e/JIUA YIJIEPOI0M HA3bIBAETCHA
"  YIy4YIIEHUEM —
=  HOpManu3auuen —
= [IeMEHTaIueH +;
"  [MAaHUPOBAHHEM —

5. B pe3yabTare nemeHTauuu crajau popmupyercs aug¢y3uoHHbIH c10i (0T mo-
BEPXHOCTH), MMEIOIIMIi CTPYKTYPY
" [EMEHTHUT + QeppuT; Nepiut; heppur—
* nepaut + Gpepput; peppur; GeppuT + HEMEHTUT—
" [[EMEHTHT + MEPJIUT; NePIUT; NepauT + peppur +
"  [IepJUT; HepPJIUT + LIEMEHTUT; LIeMEHTHUT + pepput—

6. HacblmeHnne moBepXHOCTH CTAIH 2a30TOM H YIJIEPOJOM B PACIJIABJICHHBIX COJISIX,
conepxamux rpynny CN, Ha3bIBaeTcs
"  HUTpOLEMEHTalHEH—
=  MoaupUIMPOBaAHHEM —
" yIy4YIIEHUEM —
" [[MAaHUPOBAHUEM +

7. HachlleHne NOBEPXHOCTH CTAJIH 230TOM U YIJIEPOAOM B ra3oBoii cpee NpoOu3Bo-
AUTCH
"  [[MAaHUPOBAHUEM —
" YIy4YIICHHEM —
*  MoaudUIUPOBAHHEM —
10



"  HUTpOLEMEHTaluen +

8.lu¢gdy3noHHO-BaKyyMHOE XPOMHPOBAHHE AJIMa30B PEKOMEHAYyeTCsl IPOBOAUTD
NpH TeMIepaTypax

= 1150°C-
= 950°C+
= 850°C-—
= 700°C-

9. MeTa/uIM3alMI0 HU3KOCOPTHBIX TEXHUYECKHUX aJIMAa30B 11eJ1ec000pa3Ho NPOBO-
AUTH
" METOJIaMU ra30TPaHCIIOPTHBIX PEaKIHii—
" HAHECCHHWEM IMOKPBITUH U3 )KHUJIKOTO METATMYECKOTO pacIijiaBa—
"  KOHTAKTHO-PEAKIMOHHBIM (A1 ()Y3HOHHBIM) CLIOCOOOM B BaKyyMe —
"  HOHHO-TUIa3MEHHBIM PACIIBUICHUEM MaTepUalia MOKPHITUSB BaKyyMe +

10. OTTOK aTOMOB YIJ1€pP0Ja U3 KPUCTAJINYECKOH peméTKH ajiMa3a B JopMUpYI0-
1eecst MOKPbITHE HEe BHI3bIBAET
"  Ta30TPAHCHOPTHBIC METOIBI METATU3AIINN —
" arperupoBaHHE AIMA30B B METAUTMYECKOM PACILIABE —
"  KOHTaKTHO-PEAKIMOHHBIE CIIOCOOBI METATN3AINH —
"  KOHJICHCAIIUs PAaCHbUIEHHBIX YACTHIl MeTasuia ¢ dHepruei 3003B +

11. AMopdu3anusi NOBEPXHOCTH HU3KOCOPTHBIX TEXHUYECKHUX AJIMA30B HAYUHAETCS
npu 6oMO0apaANpoOBKe NX HOHAMHU META/UIOB UJIM HHEPTHOIO ra3a ¢ JHepruei

= 2503B-
= 3003B +
= 450 -B-

12. DHeprusi KOHAEHCALMH PACTBIIEHHBIX YACTHI] METAJLJIa OTPAHUYNBAETCSIIHEP-
rueii CBSI3M aTOMOB YIJIEPOJa B KPHCTAIMYECKOH pelléTKe a1Ma3a, KOTopasi COCTaBJIsIeT

= 48053B -
= 58053B -
= 6803B+
= 78053B -

13. Iuddy3nonHoe XxpoMupoBaHHEe aJIMA30B OCYIIECTBJISIETCS
= B Tra3oBoii aTMocdepe —
" B pacIuiaBax Xxpoma —
* B Mapax Xpoma —
u B IIOPOMIKOBBIX CMECIAX +

14. Iudpy3nonnoe xpomupoBaHne BHYTPEHHHUX 110J10CTeill 1eTaJieil ocylecTBJIsIeT-
csl
" B IIOPOIIKOBBIX CMECIAX +
® B KOHTaKkTe C TBEPABIMU KyCOUKaMu Xpoma +
* B pacIJjiaBax Xxpoma —
" B apax Xpoma —
= B Tra3oBoi aTMochepe —

15.XpoMupoBaHnue u3ejinii B BAKyyMe He CHUKAeT
" CKOPOCTh HACBIIICHUS+

11



1.

" TeMIepaTypy HCIapeHUs XpoMa—
" IPOAOJDKUTEIIBHOCTH XPOMUPOBAHUS—
= ceDeCTOMMOCTE—

5.2 IIpomesKyTOUHAS aTTeCTALMS
Bonpocsl Kk 3k3ameny
HCO6XOI[I/IMOCTL IMPUMCHCHUA YIIPOUHAIOIINX, BOCCTAHOBHUTCIIbHBIX, 3allIUTHBIX U OC-

KOpaTUBHBIX HOKpLITI/Iﬁ B MAallIMHOCTPOCHHHU.

2.

AN

7.

Tepmocrolikue noKpbITUA. MaTepuaiibl 11 TEPMOCTOMKUX ITOKPBITUI

JKapocrolikue nokpsitust. Marepuansl, IPUMEHSAEMBIE IS )KaPOCTOMKUX ITOKPBITHA.
OpO3UOHHO-CTOMKNE NOKPBITUSL. MaTepuansl Ui 5pO3UOHHO-CTOMKUX MTOKPBITUI
N3HococToiKkue NOKphITUA. MaTtepuaisl 171 U3HOCOCTOMKUX MOKPBITUI
AHTHQPUKINOHHBIE TOKPHITUS. MaTepualbl Ui aHTU(PPUKITHOHHBIX TOKPBITUN
Kopposuonnocroiikue nokpsitus. TpeOboBaHus k Marepuanam it KOPPO3UOHHOCTOM-

KUX MOKPBITHI

8.

HOKpHTI/IH, [Ioraomaromuc u 06pa6aTBIBaIOH_[I/Ie Pa3JINYHbIC U3JIYUCHUA. Tpe6OBaHI/I$I

K MaTepuajiaM IJId 9TUX HOKpLITI/Iﬁ.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Knaccudukanus MeTo10B HAaHECEHHUS 3aIUIIAIOIINX MTOKPHITUN
HaneceHne MOKPHITHI OCaKICHUEM U3 ra30BOH (Da3bl
Hanecenuve mokpeITHil HaIJIaBKOK
Cxema mpoliecca OCakKIeHUs U3 Ta30Boi (azbl
Cxema Haru1aBku
HaHneceHue nokpbeITUI Ta30-1J1a3MEHHBIM HalbLJICHUEM
Hcnonb3yemMble HCTOYHUKH TEIUIOTHI ITPHU T'a30IJIAMEHHOM HAIbLIICHUU
DIEeKTPOAYroBasi METaUIH3aLUs
JleToHallMOHHOE HANbUIEHUE MTOKPBITUI
[1ma3sMeHHOE HaNbUICHUE TOKPBITUI
Cxewma mnporiecca mia3MeHHOTO HaMbUICHHS
Knaccudukanust MmatepuanoB i HAHECEHUsS Ta30TEPMUYECKUX TTOKPBITHIA
Hcnonp3yemble TOPOILIKY ISl HAHECEHUS Ta30TEPMHUYECKUX MOKPBITHI
Komno3uimonHbie TOPOMKY JJIsI HAHECEHHS Ta30TEPMUYECKUX TTOKPBITUI
Komno3uimoHHbie MOPOIIKH, IK30TEPMUYECKH PEArUPYIOLINE U TEPMOHENTPaAIbHbIE

IpU ra30TCPMUICCKOM HAIIBIJICHHUH.

24.
25.
26.
27.
28.

I'ubkue IIHYPBI, UCITIOJB3YEMBIC JJI rAa30TCPMUUCCKUX HAITBIJICHUHN

CBoiicTBa INOKPBITHUSA, XaPAKTCPUIYIOIIUC CT'O KaUCCTBO

CDaKTOpBI, BIIMAOIIKE HA KAYCCTBO IMJIIa3MCHHBIX HOKpLITI/II\/'I

Cxema Q)OpMHpOBaHI/ISI KadycCTBa HOKpLITI/II\/'I B PO ECCC TNIa3MCHHOT'O HAHCCCHU AL
[TousTus o BHYTPCHHCM U BHCIIHEM KOHTYpaAX IMPU HAHCCCHUU IMOKPLITUS I'a30TCP-

MHUYCCKHUM MCTOA0M

29

. Cxema BIUSHHUSA nmapaMeTpOB BHCHIHCTO M BHYTPCHHCIO KOHTYPOB Ha IMOKA3aTCJIU

KaucCTBa IMOKPLITUU

30.
31.
32.
33.
34.
35.
36.

Crioco0b! ynpaBieHUs: KaYeCTBOM HAbUIIEMbIX TOKPBITHI
CriocoObI MOBBILICHUS POYHOCTH CLETUICHUS TTOKPBITHS ¢ OCHOBON
Crioco0bl TOCTHKEHUS TTeperpeBa HabUIIEMBbIX YaCTHUIL

CriocoObl aKTUBALIUH TTOTIOKKH MPH ra30TEPMUUECKOM HalbUICHUH
CrniocoOb1 oxJaxeHus: (OpMHUPYIOLIETOCs OKPBITHS U 3arOTOBKHU
["a3oTepmuyueckoe HalbUIEHNE B KOHTPOJIMPYEMOH chepe
Cemnapatiyisi HaNbUISIEMbBIX YaCTHUIL [0 CKOPOCTHU
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37. TepmomexaHuuyeckas 00paboTKa MOKPHITHS

38. MeToabl MOBHIICHUS CTAOMILHOCTH MPOIIECCOB IJIa3MEHHOTO HABUICHUS

39. I'ne HaxoIAT NPUMEHEHUE XUMUYECKUE TIOKPHITUS?

40. Kakue cymecTByrOT CI0COObI MOIYYEHNUS XUMUYECKUX TTOKPBITHIA?

41. Ha yem ocHOBaH KOHTaKTHBIN CIOCOO HAHECEHUSI TOKPBHITHIA?

42. 1lpu KakuX yCIOBMSIX PeaIu3yeTcs KOHTAaKTHO-XMMHUYECKHH CIIOCOO OCaXkIeHUs Me-
TaJJIOB?

43. Kaxoilt TuI peakiuu CONpoOBOXKAAET MPOIECC XUMHUYECKON MeTaJTu3auu’

44. OOBSACHUTE CMBICII XUMUYECKOT'O aBTOKATAIUTUYECKOTO BOCCTAHOBIICHUS METAJIIOB.

45. Kakue TpeOoBaHUS MPEIBSIBISIOTCS K IMOBEPXHOCTH MarepHalia i XUMHUYECKOTO
HAHECEHMsI IOKPBITUI?

46. IlosicHute TepMUHBI "ceHCHOMIM3UPOBaHHbIE" U "aKTUBUPOBAHHBIC" TTOBEPXHOCTH.

47. llepeuncinure NOCTOMHCTBA M HEAOCTATKM XHMHYECKUX HUKEJIEBBIX IOKPBITUI?
MenHbIX TOKPBITHIA?

48. Kakue KOMIIOHEHTHI BXOST B COCTaB PACTBOPOB JJISi XUMUYECKOTO OMEAHECHHUS?

49. Kakue KOMIIOHEHTHI BXOST B COCTaB PACTBOPOB JJISi XUMUYECKOTO HUKEITHUPOBAHUS?

50. KakoB MeXaHU3M MOITYYECHHSI TOKPBITUS DIEKTPOXUMUIECKIM METOA0M?

51. KakoBo Ha3Ha4Y€HUE IIEKTPOTUTUUECKUX TOKPHITUI?

52. ITlepeuncnute BUABI SIEKTPOXUMUYECKUX TOKPBITHH.

53. Kakue BUIBI AJIEKTPOIUTOB MPUMEHSIOTCS MPU MOJYYEHUU MOKPBITHH 3IEKTPOXHU-
MUYECKHUM METOA0M?

54. Kakue napaMeTpbl MOTYT PETyJIUPOBATHCA MPH MPOBEACHUH AIIEKTposIn3a?

55. Kak m10THOCTh TOKa BJIMSAET HA KAUECTBO HAHECEHHOTO MOKPBITUS?

56. Kak Temmneparypa 3J€KTpOIuTa Ha KaYECTBO HAHECEHHOTO MOKPBITHS?

57. Uem o0ycioBiieHa HEOOXOAMMOCTh TICPEMEIITHBAHHMSI SJICKTPOIUTA TIPH AIEKTPOIH3e?

58. JlaiiTe XapakTepUCTUKY JIEKTPOIUTOB ISl XPOMUPOBAHUS.

59. IlepeuncnuTe TOCTOMHCTBA U HEJOCTATKH XPOMOBBIX MOKPBITHH.

60. KakoBa mociaea0BaTebHOCTh TOJATOTOBKM  OOpa3lOB K HAHECEHHIO DJIEK-
TPOXUMHUYECKHUX MOKPBITHIA.

61. KakoBbl mpenmyIecTBa HaHECEHUSI MHOTOKOMITOHEHTHBIX MOKPBHITHI 1O CPaBHEHUIO
C OJTHOKOMITOHEHTHBIMU?

62. KakoBbI yClI0BUSI COBMECTHOI'O JIEKTPOOCAXKIEHHUS CIIaBOB?

63. Kakue crmocoObl O3BOJSIOT TOOUTHCA COMMKEHUS SIEKTPOXUMHYECKHUX MOTCHIINA-
JIOB IByX METaIOB?

64. Kax BIUSIOT peXUMBI 3JIEKTPOOCAKICHUS Ha CBOMCTBA OCAXJACHHBIX CIIJIaBOB?

65. Kakue KOMIIOHEHTHI BXOJST B COCTaB PACTBOPOB JJIsl COBMECTHOT'O OCAXKIECHHUS 0J10Ba
U HUKens?

66. Kakue KOMIIOHEHTHI BXOJST B COCTaB PACTBOPOB ISl COBMECTHOTO OCaXICHHUS 0J0Ba
Y CBUHLA?

67. Kakue n006aBKH B AIEKTPOJIUT yAYUIIAIOT CTPYKTYPY OCATKOB?

68. KakoBbI OCHOBHBIE 3TaNbl MUKPOCKOIIUYECKOT0 aHanu3a?

69. B ueM CymHOCTb U 0COOEHHOCTH XUMUYECKOTO TpaBJIeHUs 00pa3IioB?

70. Kakue TpeOoBaHUS TNPEABSBISIOTCS K TMOJMPOBAaHHBIM HuUIMdaM i1 MHUKPO-
CTPYKTYpPHOTO aHanu3a?

71. Kaxk mpou3BoauTCsl KaTMOPOBKA pa3MepoOB Mpu MUKPOPoTOCchEMKE?

72. KakoBa MeTOIUKA MPUTOTOBICHHUS MUKPOILTH(OB.

73. Kakumu MeToaMu MOKHO OTIPEAETUTh TOJIIUHY TOKPBITHN?

74. Kaxkue cylecTByIOT METOJIbl XMMHUUECKOTO KOHTPOJIS TOJIIUHBI IIOKPBITHI?

75. Tlpu kakuX YCIOBHSIX pEaTU3yeTCsl METOI CHATHS TIOKPBITHS?
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76. Kakumu
KaIleJbHBIN METOI?

MPEUMYLIECTBAMHU

nepen  METOIOM

CHATHUA

77. Kak onpenenuts TOJUIMHY HOKPBITHS CTPYHHBIM METOA0M?
78. Kakue pa3HOBHIHOCTH OINpPENEIECHUS TOJILUHBI MOKPHITUS CTPYHHBIM METOAOM CYy-

LIECTBYIOT?

79. Kaxkue BHIbI IOp MOTYT IPUCYTCTBOBATH B IOKPBITUN?
80. B xakux BUAAaxX MOKPBITUH HAJTHMYUE MIOPUCTOCTH SBISETCS 0053aTEINBLHBIM YCIOBHEM

UX XOpOIIEro Kayecrna?
81.
82.
83.
84.
85.

JIaboparopHbie pabOTHI

JIabopaTopHbie pabOThI MOCBSIICHBI U3yYEHUIOMOP(OIOTHH (YHKIIMOHATIBHBIX MOKPHI-
TUN U BBISBICHUIO (Pa3000pa3oBaHusl B HUX IPU TEMIIEPATYPHO-BPEMEHHBIX PEXKUMAX M3TOTOB-
JICHUS] HHCTPYMEHTOB. B j1abopaTopHbIx paboTax U3y4aeTcs TaKKe BINSHHUE MOKPBITHI HAa U3HO-
COCTOUKOCTH MNPUPOAHBIX U HNOJIUKPUCTATIIMYCCKUX CUHTCTUYCCKHUX aJIMAa30B. B METOANYCCKUX
pa3paboTKax K Jab0paTOpHbIM paboTaM MPUBEACHBI IE]b U IpOorpaMma paboThl, METOANYECCKUE
YKa3aHusd K UX BBIIIOJIHCHUIO, COACPKAHHUEC OTUCTA, KOHTPOJIbHBIC BOIIPOCHI U CIIMCOK PEKOMCH-

JlyeMOH JIUTepaTypbl.

[IpakTndeckue 3aHATHS
[TpakTrueckue 3aHATUS MIPEIHA3HAYEHBI JIs YIIyOJIeHHs 3HaHUU CTYJIEHTOB IO pa3iny-
HBIM HAIIPaBJIICHUAM: METOAbl HAHECEHUS MOKPBITHI;POJIb 3AIUTHBIX M YIPOUHSIOIUX MTOKPBI-
TUH; TpeOOBaHMS K MaTepuaiaM IOKPBITUH M MX CBOWCTBaM, CHOCOOCTBYIOIIUEYITYYIICHHIO
DKCIUTYaTallMOHHBIX XapaKTEPUCTUK U3enni. OLeHKa YyCBOEHUSI MaTEPUAIIOB OCYLIECTBIIAETCS B
co0ece0BaHUAX U 110 BONIPOCAM BO BpPEMs 3aHITHH KOJUIOKBUYMOB.

MIOKPBITHS

oOJazaer

KakoBbl IpUUMHBI BO3HUKHOBEHUS IOPUCTOCTU B PA3INYHBIX MOKPBITUAX?
[lepeuncnure OCHOBHbBIE METO/IbI ONPEACIICHUS IOPUCTOCTH MOKPHITHH.
KakoBa MeTosinKa onpeienieHns MOPUCTOCTH METOIOM IOTPYKEHUs?
Kakue KoMIIOHEHTBI BXOJST B COCTaB MACT JUIsl BBISIBIEHUS TIOP?
Kakue KOMIIOHEHTBI BXOJAT B COCTaB pacTBOPOB ISl BBISIBJICHUS 11OP?

6. METOJIUYECKHE MATEPHAJIBI, OITPEJIEJISIFOIIUAE MTPOLEYPBI
OLIEHUBAHUS 3HAHUI, YMEHWI, HABBIKOB

U (MJIN) ONBITA JESITEJIbHOCTH

6.1. PCSyHLTaTbI OCBOCHMUA yqeﬁﬂoﬁ AUCHUIIJIMHBI, TOAJIC/KAIIUE IMTPOBEPKE

TEXHOJIOTHYECKOM
MOATOTOBKH IIPOM3-
BOJICTBA, IporpamMmm-

meTaje MalIuH

HBIC CPpCACTBA aBTOMaA-

Jletajel MaliuH

CoBpeMEHHOE COCTOSHUE
U TEHACHIMU pa3BUTHUSA
TEXHOJIOTMM HAHECEHUS

KonTponupyemslie

KoMmneTeHIMu (uaau- | PesynbTaTsl oOyueHus OcHoBHble nokazaTenu | OLeHOuYHbIe-

KaTOphl UX JOCTHKE- | (0OBEKTHI OLIEHUBAHMUS) OLICHKUPE3YJIbTaTOB CpeacTBa
HUS)

1 2 3 4
IMKC-1.1. 3naer wme-31.3nate ponu mnoBepx- | HeoOxogumocts moBbl- | [IpakTuue-
TOJIUKH TPOEKTUPOBA-HOCTU B YCIOBUSX JKC- | IIEHHUA ¢uzuko- | ckue u gabo-
HUSl TEXHOJIOTMYECKUX[TyaTalun JeTaned | MeXaHMYeCKUX U JKC- | paTOpHBIE
IIPOLIECCOB  M3rOTOB-COBPEMEHHBIX MAIMH M | IUIyaTallUOHHBIX CBOWMCTB | 3aHATHS,
JIeHusT U3AeNuid  Ma-MeXaHU3MOB pabounxmnoBepxHOCTEN KOJJIOKBUY-
IIMHOCTPOEHUs,  CU-32. 3HAaTh COBPEMEHHBIE | JETaJEH. MBI, 9K3aMEH
CTEMbl KOHCTPYKTOp-TeXHOJIOTUH u3MeHeHHs | CriocoObl  MOBBILICHHUS
CKOM M TEXHOJIOTHYe-(PU3UKO-MEXAHUYECKUX | PU3UKO-MEXaHUUYECKUX
CKOWM JOKYMEHTAIlMHM,CBOMCTB TMOBEPXHOCTEHN | CBOMCTB  MOBEPXHOCTEMN
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TH3aIUN
TOPCKO-
TEXHOJIOTHYECKOU
MONTOTOBKA  TIPOM3-
BOJICTBA

KOHCTPYK-

MOKPBITHIT B MAIIIMHO-
crpoenuu. Kiaccuduka-
1USI TOKPBITHH.

IMKC-1.2. Ymeer npo-Y1. YmMmereBbIOUpaTh | OcHOBHBIE TpeOoBaHus K | [IpakTuue-
EKTUpOBaTb W BHEJ-MaTepual HOKPBITHSA, | MaTepuajgaM U  CBOH- | ckue U Jjabo-
pATh 3 PEKTUBHBICOOESCTICEUNBAIONINI  Tpe- | CTBaM HOKPBHITUH B 3aBHU- | paTOPHBIE
TEXHOJIOTHYECKUE Oyemble CBOWCTBA IIO- | CUMOCTH OT  YCJIOBMH | 3aHATHS,
[IPOLIECCHl U3TOTOBJIE-BEPXHOCTHU JETAJIEH; 9KCILTyaTaluy JeTane. | KOJUIOKBUY-
HUS KOHKYpPEHTOCHO-Y2. VYMeTbBbIOUpaTh | Marepuansl, UCHONb3ye- | Mbl, 9K3aMEH
COOHBIX W3EINIl Ma-METOL (TEXHOJIOTHIO) | MbI€ JJisl 3alIUTHBIX, 3a-
IIMHOCTPOEHMUS; HAHECEHUS]  IOKPBITUSA | IIUTHO-ACKOPATUBHBIX U

oOeCTIeYnBaIOIUN HE00- | CIeUANIbHBIX TOKPBITHIA.

XOZMMBbIE 3KCILTyaTalu-

OHHBIE CBOMCTBa IO-

BEPXHOCTH JleTalieit
IMKC-1.3. BnaneerBl. Brnaners ungopma- | 3HaTh ucnoiaszyemsie | [Ipaktuye-
HaBbIKAMHU Pa3pabOTKULMEH O MNPaKTUYECKOM | MaTepuaibl s pa3iuy- | CKue miabo-
TEXHOJIOIMUYECKUX [IPUMEHEHUN PAa3JIMYHbIX | HBIX TMOKPBITUHA: TEpPMO- | paTOpHbIE3a-
[POLIECCOB  M3TOTOB-METO/I0B HAHECEHUs | CTOMKHUX, KApOCTOMKMX, | HATHUS, KOJ-
JICHUST M3HCIMA  Ma-TIOKPBITHH. 9PO3UOHHO-CTOMKHX, W3- | JIOKBUYMBI,
IIMHOCTpOeHUs, oTBe-B2. Bnanerh HaBbIKaMHU | HOCOCTOMKMX, aHTHU- | SK3aMEH
YaIOIMMX  COBPEMEH-pa3pabOTKM  COBpEeMEH- | QpUKIMOHHBIX.  YMETb
HbIM TpeOOBAaHUSAMHBIX TEXHOJOIMH HaHe- | aHAJM3UPOBaThb  OCHOB-
KayecTBa MPOIYKIIMUCEHUS TOKPBITUH. Hble TpeOOBaHUS K MaTe-
7 TEXHUKO- puangaMm U CBOICTBaM IO-
DKOHOMUYECKON  3(- KPBITUH.
(DEKTUBHOCTH  IPOM3- CoBMeECTUMOCTD  KOMIIO-
BOJICTBA; HEHTOB MOKPBITUS MEXIY

coboif M ¢ MaTepuaiom
W3J1EIHS

IMKC-2.1. 3naer co-33. 3uarte MeTonbl HaHe- | TexHomoruueckue oco- | [IpakTuue-
BPEMEHHbIE KOH-CEHMsI MOKPBITUA U TeX- | OEHHOCTH BaKyyMHO- | CKH€ U J1abo-
CTPYKLMOHHBIE M WH-HOJOTMM  TOATOTOBKH | KOHACHCALIMOHHBIX MeE- | paTOpHBIE
CTPYMEHTAJIbHbIE Ma-lIOBEPXHOCTH, HMX Ipe- | TOJOB HAHECEHUs IO0- | 3aHATHS,
Tepualibl, TEXHOJIOIH-UMYIIECTBAa U HEAOCTAT- | KPHITHH U 000py/l0BaHHE | KOJIOKBUY-
YEeCKHE BO3MO>KHOCTHKHU JUIss  UX  peallu3allid. | Mbl, SK3aMeH
CPEICTB TEXHOJOrn4e-34 TexHonornu, OCHOBaH-
CKOTO OCHAILLICHUS3HATh  UCIOJIb3yeMble- | Hble Ha  XHUMHUYECKUX
(oO6opynoBaHMs, TeX-MaTepUaibl A HaHece- | Mpoleccax — OCAKICHHE
HOJOTUYECKON HHS TTOKPBITUI W3 Tapora3oBoil (¢asbl.
OCHACTKH, CPEICTB TexHonornu, OCHOBaH-
MEXaHHU3alMH U aBTO- Hble Ha  (U3HYECKUX
MaTH3aluu) IJi pea- mporueccax. OnexTpo-

IIN3allnun TCXHOJIOTHU-
UCCKUX IMponIeccoB
IM3IrOTOBJICHUA Malll-|
HOCTpOHTeHBHOﬁ HpO-
JyKIIHN;

TEPMHUUYECKOE U JIy4yeBOE
HCIIapEeHUEe B BaKyyMe.
KarogHoe u marseTpoH-
HOE€ pacIbUICHHE Mare-
pHAJIOB TIOKPBITHUS.

IKC-2.2.YMmeer
aHaJ'II/ISI/IpOBaTI), BBI-

¥Y3. YmMmerp nmpoBOIHTH
CpPaBHUTEIbHBIA aHAIN3

dumsnuecke, XUMHYe-
CKME M DJIEKTPOXUMHYE-

[IpakTHue-
CKHe U J1abo-
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Ooupatb u 3¢dek-
THUBHO UCIOJIb30BATh
MaTepualbl U Cpe-
CTBa TEXHOJIOTHYE-
CKOTO  OCHAILCHMS
ISt peanuzanuu
TEXHOJIOTHYECKUX

IPOLIECCOB H3rOTOB-
JICHUS MaImHo-
CTPOUTEIBHOH IIpO-

JIYKINH;

pa3NUYHBIX  CIIOCOOOB
HaHECEHHUs IIOKPBITUH;
Y4.Ymerp  BbIOMpATh
MaTepuaibl, 000pya0-
BaHUE U TEXHOJIOTUU
JUISL paloHaIbHOIO
HaHECEHHUsI IOKPBITUI
YS5.Ymers  Mopenupo-
BaThb pa3JIUYHbIE IIPO-
LIECCBI, IPOUCXOSAIINE
B KOHJIEHCUPOBAaHHBIX
cucTemax

CKHE CIIOCOOBI HaHece-
HUs TOKpeITUA. Mcnois-
3yeMble MaTepuaibl U
Ha3HAYCHUE 3allUTHBIX,
3aIUTHO-JIEKOPATUBHBIX
U CICUHUATBHBIX TOKPBI-
tuii. ®azoobpazoBaHus B
TUTAaHO-HUXPOMOBBIX

MOKPBITUSAXIIPA  TEPMO-
00paboTKe MeTauIu3u-
POBaHHBIX alMa30B B Ba-
KyyMe TIpU TeMIepary-
pax CrieKaHUs MaTPHIIBI.

paTopHbIe
3aHSATHS,
KOJUIOKBUY-
MBI, DK3aMEH

IIKC-2.3. Baaneer
HaBbIKaMU 1O BbIOO-
py u 3ddekTHBHOMY
UCIOJIb30BaHUIO Ma-
TEpPHAJIOB U CPEICTB
TEXHOJIOTUYECKOTO
OCHAIIEHUS I pe-
aIM3alui  TEXHOJIO-
THYECKUX  IPOIeC-
COB  H3TOTOBIJICHUS
MalIHHOCTPOUTEITb-
HOM IIPOLYKIUU;

B3.Bimanetr HaBbIKaMu
MIPOBEACHUS  UCCIIEN0-
BaHHI ($usuKo-
MEXaHUYECKUX M 3KC-
IJTyaTallMOHHBIX
CBOMCTB ITOKPBITUI

B4. BnanerpHaBbIKaMU
WCIIOJIb30BAaHMS  JIUTE-
paTypHBIX HMCTOYHUKOB
u 0a3 JaHHBIX 7S pas-
pabOTKU TEXHOJIOTHYe-
CKHMX IpPOLECCOB HAaHE-
CEHUs NOKPBITHM, OIlI-
TUMU3AIMU  TPOLECCOB
HaHECEHHUsI IOKPBITUI

MeTomasl U3MEPCHUS
BIUSHUE TIOKPHITHS Ha
MIPOYHOCTh
TAJUIMYECKOTO KOHTAKTa
B UHCTPYMEH-
te. TpeOboBaHne K TEXHO-
JIOTUSIM HaIkLIe-
Hus.Bansane THUTAHO-
HUKEJIEBOTO  TOKPBITHS
Ha  CTOMKOCTh  OJIOK-
MaTpHI] KaMep BBICOKOTO
naBneHus.Bimsaane  TH-
TaHO-HUXPOMOBOTO  TIO-
KpBITUSI Ha W3HOCOCTOW-
KOCTh ajiMa3oB B Oypo-
BBIX KOPOHKAax W IpaBs-
HIMX KapaHjaamiax.

aJIMa3oMcE-

IIpakTnue-
cKue u 1abo-
paTopHbIE
3aHATHS,
KOJIJIOKBUY-
MBI, DK3aM€eH

MKC-3.1. 3HaeT
YCTPOMCTBO M Xa-
paKTepUCTUKHU

CPEACTB TEXHOJOTHU-
YEeCKOTO OCHAIICHUS
(oGopynoBanus,
TEXHOJIOTUYECKON
OCHACTKH, CpPEJICTB
MEXaHU3aIih M aB-
TOMaTH3aIlui) U Me-
TOJWKU WX TMPOEK-
TUPOBAHUS,

35.3HaTh cTaHAApPTHBIE

METOJUKH  OIpeIele-
HUS ¢busuKo-
MEXAHUYECKUX CBOMCTB
MTOKPBITHI

36.30ath TpeOOBaHUS K
(YHKIMOHATBHBIM  TI0-
KPBITUSM JJIs TIOBBIIIIE-
HUSI W3HOCOCTOMKOCTH
HU3KOCOPTHBIX TEXHH-
YECKMX ajiMa3oB B Oy-
POBBIX  KOPOHKAax H
MPaBSIINX HHCTPYMEH-
Tax

Meroasl U3MepeHHs Mo-
pHCTOCTH, TBEPAOCTU U
MIPOYHOCTU  CILETJICHUS
HOKPBITUSL C TOBEPXHO-
CTBIO U3IENHUSL.

CriocoObl  TOBBIIICHUS
MIPOYHOCTU  HU3KOCOPT-
HBIX TEXHUYECKHX ajiMa-
30B U UX HEJOCTaTKH.
3agaum, pemlaemble 3a-
pamuBaHueM JedeKTOB
Ha TOBEPXHOCTH ajmasa
METAJUTHYECKOU (pa3oi.

[IpakTHue-
CKHE U J1a00-
paTopHbIe
3aHATHS,
KOJIJIOKBHY-
MBI, DK3aM€eH
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6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!

6.2.1 Texymmii u py0e:KHbIil KOHTPOJIb
B pamkax Teky1ero u pyoe:xkHOro KOHTPOJIS 10 AUCIHUIIMHE CTYACHT MOXKET HabpaTh 10
70 6amioB. Pacnipenenenue 6aioB MPUBEACHO B TAOIHIIC.

Ce- [ITxana oueHnBaHUs
MECTp 0-35 GayutoB 36-50 6ayuioB 51-60 6ayutoB 61-70 6ayu1OB
1 YacTryHOE IOCcene- IMonxoe unu ya- ITonHoe unu yua- IMonxoe nau ya-

HUE ayAUTOPHBIX 3a-
Hatuii. Heynosie-
TBOPUTEIHHOE BbI-
MOJIHEHHE JTabopa-
TOPHBIX U MpPaKTUYe-
ckux pabor. [lnoxas
MOJTOTOBKA K OaljTb-
HO-PEUTHHTOBBIM

CTHYHOE IToCellle-
HUE ayTUTOPHBIX
3aHsaTui. Yactuy-
HOE€ BBIITOJIHEHUE U
3amuTa JabopaTop-
HBIX U MPaKTHYe-
CKHX pabort. Y mo-
BJICTBOPHUTEIIbHBIC
IMOKAa3aTeJIH 10

CTHUYHOE MOCcelIe-
HUE ayJUTOPHBIX
3ansaTuil. [lonHoe
BBITMIOJTHEHHUE U
3amura jJadopa-
TOPHBIX U MpaK-
TUYECKHUX PaboT.
Xopolue rnokasa-
TEJU TI0 KOJLJIO-

CTHYHOE ITOCellle-
HUE ayTUTOPHBIX
3aHaTui. ITomHoE
BBIIIOJIHEHHE U
3ammra jJabopa-
TOPHBIX M IPaK-
THYECKHUX PaboT.
Bricokue mokasa-
TEJIN 10 KOJIJIO-

meponpustusm. Cry-
JIEHT HE JIOTTYCKaeTCs
K IIPOMEXKYTOYHOU

arrecrauu

KOJUIOKBUYMaM U
TCCTUPOBAHUAM.

KBUYMaM M TECTHU-
POBaHUSIM.

KBUYMaM U TECTHU-
POBAHUSIM.

OHGHKa pPE3YyIbTATOB OCBOCHUMA yqe6H0171 JAUCIHUILIMHBI ITPOBOAUTCA 110 IIKAJIC, UCITIOJIb-
3yeM0171 Ha 5K3aMCHC:

Cemectp

IIIxana oneHUBaHUSA

Heynosnerso-
PUTEIHHO

(36-60 GaoB)

VY IOBJIETBOPHUTEIILHO
(61-80 GasoB)

Xoporto
(81-90 6anoB)

OTiIn4yHO
(91-100 6an-
JIOB)

CrygeHT umeer
36-60  OamoB
[0 UTOTaM Te-
KyIIero 4 py-
O€XHOro  KOH-
TpOJIsA, Ha JK3a-
MEHEe He Jai
MOJIHOTO OTBETA
HH Ha OJHH BO-

mpoc.
CrygeHT umeer
36-45  OamnoB

[0 HTOraM Te-
KyIIero u py-
OEXHOro  KOH-
TPOJs, Ha DK3a-
MCHE Jall IOJI-
HBIA OTBET
TOJABLKO HA OOUH
BOIIPOC

Crynent umeer 36-50 Gai-
JIOB TI0 UTOTaM TEKYIIEro
pyOeXKHOTO KOHTpOJISA, Ha
JK3aMEHE Jai TOJIHBIM OT-
BET HA OJUH BOIMPOC WU Ya-
CTHYHO (TIOJHOCTHIO) OTBE-
TUJI Ha BTOPOH.

Crynent umeer 46-60 Gai-
JIOB TI0 UTOTaM TEKYIIEro H
pyO€XKHOTO KOHTpPOJIA, Ha
9K3aMEHEe J1ajl MOJHBIA OT-
BET HA OJWH BOIPOC WU
YaCTHYHO OTBETHJI Ha 00a
BOIIpOCa.

CTyaeHT uMeeT 0 UTOTaM
TEKyIIero u pyOexHOro
koHTpoust 61-70 GannoB Ha
9K3aMeHe He Jaj TMOJIHOTO
OTBETa HU Ha OJIUH BOIPOC.

Cryment wumeer 51-60
0aJJIOB TI0O UTOTaM TEKy-
mero U pyOexHOro KOH-
TPOJIs, Ha DK3aMeHe Jall
MOJHBIA OTBET HA OJUH
BONPOC U YaCTUYHO (I10JI-
HOCTBIO) OTBETHJI Ha BTO-
poii.

Crynent mmeer 61 — 65
0aJJIOB TI0O WTOTaM TEKy-
mero U pyOex HOro KOH-
TPOJIs, Ha DK3aMEHE Jall
MOJHBIA OTBET HA OJWUH
BOIIPOC M YaCTHYHO OTBE-
T Ha BTOpol. CTymeHT
umeer 66-70 OGamwioB 1O
WUTOTaM TEKYIIEro U py-
OEKHOro KOHTpPOJIS, Ha
9K3aMeHE) J1ad IOJHBIH
OTBET TOJBKO Ha OJWH
BOIIPOC.

CryaeHTt ume-
et 61-70 Oan-
JIOB 10 UTO-
ram TEeKYIIeTo
U pyOeXHOro
KOHTPOJIsA, Ha
JK3aMeHe Jall
IIOJIHBIA OTBET
Ha OJHWH BO-

nmpoc W 4Ya-
ctuyHo (TION-
HOCTBIO)  OT-

BETHJI HA BTO-
poii.
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Ikana cooTBeTCTBUSI PEMTHHIOBBIX OLIEHOK NATHOANIBLHBIM OLIEHKAM

PeliTunroBas orenka (B Oamiax) Oruenka no naru0ayuIbHON HIKaJe
91-100 «OTJIIMYHO»
81-90 «XOpOLLIOY»
61-80 «yJIOBJIETBOPUTEIIHLHOY
MeHee 61 «HEY/I0BJIETBOPUTEIBHO

7 YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

7.1 OcHoBHasi IMTEPaTypa

1. [Ty3psikoB A.®. TeopeTuueckrue OCHOBBI TEXHOJIOTUH IJIA3MEHHOTO HAMbUICHUS:
VY4e6. mocobue 1o Kypcy «TeXHOIOTHsI KOHCTPYKIUH U3 METAIUIOKOMITO3UTOBY 2-€ H3/1.-M:
MI'TY um. H.O. baymana, 2008. —360c.

2. 3amuTHbIe TOKPBITHS: yued. mocobue / M.JIL. Jlo6anos, H.1. Kapnonuna, H.I'.
Poccuna, A.C. FOposckux. — EkarepunOypr: M3a-so Ypan, yH-ta, 2014. —200c.

3. Poros B.A., ConosbseB B.B., KonbinoB B.B.HoBbie MmaTepuaibl B MalllMHOCTPOE-
HuM: Y4eO. mocodue. - M.: PYJIH, 2008. — 324c.

4. Koppo3uonHocTolikue u )xapocToiikue MmaTepuanbl. XUMHUECKOe razohazHoe
OCKICHHE 3alIMTHBIX MOKPBITHH [ DIEKTPOHHBIH pecypc]: kKype aekuuit/ B.B. dymuk [u ap.]. —
DJIEKTPOH. TEKCTOBBIE AaHHbIe. — M.: U3narenbckuil Jlom MUCuC, 2013. — 64 c. — Pexxum no-
cryna: http://www.iprbookshop.ru/56280.html. — 3BC «IPRbooks.

5. TexHOMOrnu KOHCTPYKIIMOHHBIX HAHOCTPYKTYPHBIX MaT€pUAIOB U MOKPBITHIA
[DnexTponHsIi pecypc]: MoHorpadus/ [1.A. Butsss [1 Ap.]. — DIIEKTPOH. TEKCTOBBIC JIAHHEIC.
— Mumnck: benopycckas Hayka, 2011. — 283 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/12322.html. — DSBbC «IPRbooks».

7.2 lonoJHUTEIbHAsA JIUTEPATypa
1. TexHOIOrMM KOHCTPYKLIMOHHBIX HAHOCTPYKTYPHBIX MAaTEepUAJIOB U MOKPHITUH /

[T A. Butsss [u np.]; mox obmr. pen. I.A. Burszs u K.A. ConunneBa. - Munck: benapyc. HaByka,
2011. - 283 c¢. -ISBN 978-985-08-1292-6.

2. TexHoOorHsI ¥ CBOMCTBA CIIEUEHHBIX TBEP/bIX CIUIABOB U U3ENUI U3 HUX. Yued-
Hoe nocobue 11 By30B / [1anoB B.C., UyBununA.M. —-M.: «cMUCHUC», 2001. 428 c.

3. Kynunos B.B., bo6pos I'.B. Hanecenue nokpeituii HanblieHueM. Teopust, TeX-
HOJIOTHA U o0opyioBaHue. Y4ueOHUK /i1 By30B. M.: Meramnyprus, 1992. —432c.

4. Teopust popMupoBaHus NOKPHITHI. MeTo/1bl OTy4YEHUs OKPBITUI: YueOHOoe 1o-
cooue/ [lenoc C.U., lllyraes B.A.// MUCuC, 2007r.-65 c.

5. [lTemnu E. Bakyymubie TexHonoruu. MaTemrekt. 2009 r.-504 c.

6. Jlatinep, B. U. 3amuTHbie mokpeiTust MmetawioB [ Tekcr]/ B. U. Jlaitaep, -M.: Me-
tayutyprus, 1974. - 560 c.

7. Mertamm3anus anmasoB st 0ypoBsix KopoHok / C.A. AmmHoB, 3.0K. bepos,

H.N.Kopuunos, A.N. Oceukuii. -M.: BUDMC, 1989-27 c.

7.3 llepuoguyeckne U3IaHUsA
1. «CBepXTBepAbIe MaTePHAITBIY.
2. «[TopouikoBast MeTaUTyprus U QYHKIIMOHATIbHBIE TOKPBITHS.
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3. «CTHUH».
4. «[TIOBEPXHOCTBL. PEHTTEHOBCKHUE, CUHXPOTPOHHBLIE 1 HEUTPOH-
HBIE UCCJIEAOBAHW A ».

7.4. MeTonn4yecKkue yKa3aHus K JJa00paTOPHBLIM 3aHATUAM

IO.E. Cnektpos, E.Jl. KpaBuosa. TexHoOTHsI HAHECEHUSI U CBOMCTBA MOKPHITHIT MeTo-
JTUYECKHE YKa3aHus K T1abopatopHbiM padoraM. / MUHCTHTYT L[BETHBIX METAJIOB I MaTEpPHAIIO-
Benenus. Kpacnosipck, 2008. —87 c.

XKnanor A.B.MeToaudeckue peKOMEHIANUH IO BHIIOIHEHUIO JIA0OPATOPHBIX padoT 1o
nucuurinHe « TexHonmornyeckue mpoiecchl HAHECEHUs MMOKPBITHI METO/IaMU BAKYYMHBIX TE€X-
Hosnorui».—Bragumup, Bal'y, 2013. 115 c.

7.5 UnTepHeT-pecypcehl

1. https://www.rfbr.ru/rffi/ru/library - HayuHas snekTponHas oubnuorexa PODU.
2. https://elibrary.ru/ - 6a3a ganusix Science Index (PVHLI).
3. https://www.studentlibrary.ru/ - 9bC «KoOHCYJIBTaHT CTyACHTAY.
4. https://rusneb.ru/ - HauMoHaNbHas AIEKTpOHHAsE Oubauoreka PI'b.
5. https://e.Janbook.com/ - DbC «Jlanp».
6. https://iprbooks.ru/ - 9BC «IPRbooks».
7. https://urait.ru/ - 3bC «¥OpaitT».
7.6 IIporpammuoe olecneyenue COBpeMEHHBIX HH(OPMALIIOHHO-

KOMMYHHMKAIIMOHHBIX T€XHOJIOTHii
[Tpu mpoBeieHUY 3aHATHI HCIIONB3YIOTCS JIMIIEH3MOHHOE ITPOrpaMMHOE 0OecrieueHue:

> [Iporpammuas cucrteMa aisi OOHApYKEHHS TEKCTOBBIX 3aMMCTBOBAaHHI B Y4EOHBIX U
Hay4HBIX pabotax «AnTuriaruat. Bys 4.0», Moaylib OMCKa TEKCTOBBIX 3aMMCTBOBaHUN «O0ben1-
HeHHas koyuekus 2020y

> Cucrema ontuyeckoro pacno3HaBanus Tekcta SETERE OCR ms POJ1 OC

> Penaxrop uzobpaxenuit AliveColorsBusiness

> Kaspersky Endpoint Security nns 6uzneca — Crannaptaeiii Russian Edition

> [Taket oducHOTO Mporpammuoro odecreyerns P7-Oduc.IIpodeccrnonanbusiit ([eck-

TOIHAsI 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

> [IporpaMMHBIif TAKET BHYTPUOPTraHU3AIMOHHOT0 HHTpaHeT-opTaiza DeskWork
Enterprise

> IIporpamma apxusarop 7-zip,

> Web Browser — Firefox.

> ITaker nyist 06pabOTKM CTATHCTUYECKUX AaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D
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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/
https://ruprogi.ru/software/r-project

8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

3aHATUS MO JAUCHUIUIMHE TPOBOJATCS B CHCIUAIBHBIX IMOMEHICHUAX (AyIUTOPHAIX) IS

MPOBEICHUS 3aHATUN JICKIIMOHHOTO THUIIA, TPAKTUYECKUX 3aHATHUM, TPYNIOBBIX U UHAUBUAYAb-
HBIX KOHCYJbTAllUM, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM aTTeCTAlMU. AYIAUTOPHUU YKOM-
TUICKTOBAHBI CIICIIHATU3UPOBAHHON MeOCIbIO M TEXHUYECKIUMHE CPEACTBA OOYUCHHUSI, CITYKAIUMHU
JUTSL TIpEJICTaBlICHUsI HHPOPMAIUK OOJIBIIION ayTUTOPHH.

Jlist mpoBeicHHsI 3aHATUN JIEKIIMOHHOTO THITA UMEIOTCS JJIEMOHCTPAIIMOHHOE 000pYy10Ba-
HUE U y4eOHO-HArJIsHBIC ITOCOOMS.

st camocToATENbHOM paboThl 00yUYaIOMIKUXCsl HIMEIOTCSI TOMEIICHHUS, OCHAIIEHHBIE KOM-
MBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO TOAKIIOUeHHS K ceTH "MHTepHeT" u obecrneueHnem J10-
CTyIIa B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEly OpraHU3aIUH.

JIaboparopHbie pabOThI, TPOBOASTCS B CIIECIUATH3UPOBAHHBIX KOMITBIOTEPHOM KJIacce ¢
COBPEMEHHBIM KOMITBIOTEPHBIM 000PYA0BaHHEM, UCTIONB3YIONINM B IpoIiecce 00yIeHUs CTy-
JICHTOB MPOrpaMMHOE oOecrieueHue, MponucanHoe B 1. 7.7.

9 OCOBEHHOCTH PEAJIN3AIIMU JUCHUIIJIMHBI JJ151 UTHBAJIMAOB U
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbA
JUis CTYJIEHTOB C OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbsSI CO3[aHbl CHEIHATIbHbBIC
yCIIOBHSA Ul MOJydyeHHUs oOpa3oBaHus. B 1ensx M0CTYNMHOCTH HOJIYy4eHHUs BbIcHIEro oOpa3oBa-
HUS 110 00pa30BaTENIbHBIM MpOrpaMMaM MHBAJIUAAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHO-
CTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIIEUNBACTCS:

1. aIbTEpHATHBHAS Bepcusi OUIaIbHOTO caiita B cet «MHTepHEeT» Ui ci1aboBU-
JSALINX;

2. o0ecreyeHre yCIIOBUM AJIsl MPUCYTCTBUS CONPOBOXKIAIOIIEI0 aCCUCTEHTA, OKa3bl-
BAIOILETO 00yJaroneMycs HEOOXOAUMYIO TIOMOIIIb;

3. HCIIOJIb30BaHUE CBETOBOM CHUTHAIM3alMU NyOIUPYIOLIYIO 3BYKOBYIO (Hampumep,

TpeBO)KHI)II\/JI CHUTHAJI HpOTHBOHO)KElpHOfI CI/ICTGMI)I) AJig 1M € OTpaHUYCHHBIMHA BO3MOXKHOCTAMHA
3JI0POBBSI 110 CIYXY;

4. oOecrieyeHre CpeACcTBaMHM ayJuo BOCIPOM3BEICHHS BHU3YyalbHOW HHQOpMAIUU
JEKIIMOHHBIX MaTEepHAJIOB, PACIUCAHUN M JPYTrUX OOBSABIECHUH, OTHOCSILIMXCS K OpraHu3aluu
y4eOHOT0 nporecca JJis JIUL C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 110 3pPEHUIO;

5. HaJIMYMe OPraHU3allMOHHBIX M TEXHMUYECKUX CPENCTB, OOECIeYMBAIOIUX BO3-
MOYKHOCTB J1OCTYyTa 00y4aroIIMUXCsl B y4eOHbIe TIOMELEHHS U B APYTHe TOMEIEHUs] YHUBEpCUTE-
Ta, CB3aHHBIE C OKa3aHHEM 00pa30BaTENbHBIX YCIYT, a TAKXKE JIOCTYyNa K MeCTaM IMHUTaHus, TU-
THEHBbI U UX KOM(OpPTHOro NnpeObIBaHUs B yKa3aHHBIX MecTax JUIs cTyaeHToB ¢ OB3, nMeronux
HapyLIEeHUs. OMOPHO-IABUraTeIbHOrO ammnapara. (paclIMpeHHbIE ABEpHBIE IMPOEMbI, JOMOJIHH-
TeJIbHbIE MOPYYHM, TaHIyChl, KHOMKH BBI30Ba 0OCITY)KMBAIOILETO MEepcoHaia BCIIOMOIaTelbHbIX
MEXaHU3UPOBAHHBIX CPEACTB U MPHUCIOCOOJICHUH Ul MEepeMeleHHs] MeXy dTaKaMH 3/1aHus
00pa3oBaTEeNIbHOTO YUPEKIACHUS U T.11.).
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JIUCT UBMEHEHUI (IOMMOJITHEHUI)

IIpuaoxenne 1

B pabouy0 Mporpammy o JAUCHUIUINHE « TeXHOIOTHS HAaHEeCEHHsI MOKPBITHH B MAITHHO-
CTPOCHHUMY IO HaIpaBJIeHUIO oATOTOBKU 15.04.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOectie-
YeHHE MAIIMHOCTPOUTEIBHBIX MPou3BOACTB. [Ipodminp moaroroBku — TexHomoruu nudpoBoro
HpOU3BOJCTBA Ha y4eOHBIH TOJI.

Nen/m JuemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX
U3MeHEeHUil (10N0JIHeHMiH)

IIpumeyanue

O6CY)K,[[6H& U PEKOMCH/JIOBAHA HA 3aCCAaHUN Ka(l)eﬂpbl «Texnomorus u 060py,[[OBaHI/Ie aB-

TOMATU3UPOBAHHOTO MTPOU3BOJICTBA»
pOTOKOJ Ne or" "

20 T

3aBenyromuit kadenpoit

/M.M. Sxytnos/
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