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Pabouas nmporpamma cocraBieHa ¢ yuerom DenepaibHOro rocyJapcTBEHHOro 00pa3oBa-
TEJTBLHOTO CTaHJapTa BBICIIET0 00pa3oBaHMs MO HampapieHHio moarotoBku 15.04.05 Konctpyk-
TOPCKO-TEXHOJIOTHYECKOE O0ECTeueHne MAITHHOCTPOUTENBHBIX MPOU3BOJCTB, YTBEPKIAEHHOTO
npuka3oM MUHHCTEpCTBA HayKH UBBICIIETO oOpazoBanus Poccuiickoit deneparuu ot «17» aB-
rycra 2020 r. Ne 1045.
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1 IIEJIA U 3AJJAYM OCBOEHMS JUCIUILINHEI

Heablo npenogaBaHusi AUCHUILTAHBI SBISAETCS (POPMUPOBAHUE Y CTYIEHTOB 3HAHUH U
YMEHUH B 00J1aCTH HaHECEHMs 3alUTHBIX, BOCCTAHABIMBAIOILUX U YIPOYHSIONUX MOKPBITUH B
MAaIIMHOCTPOEHUH, a TAaKKE€ O3HAKOMJIEHHUE CTYJEHTOB C TEOPETMUYECKMMM OCHOBAMHM IIOJIy4Ye-
HUAMOIU(PUIMPOBAHHOTO MOBEPXHOCTHOIO CJIOS HAa M3JIENINAX HAaHECEHUEM IMOKPBITUN B BaKyy-
Me.
3agayamMu N3y4eHHS JUCLUIUIAHBI SBIISFOTCS:

l. O3HAaKOMJICHHE CTYACHTOB C UG (Y3HOHHBIMHU, Ta30TE€PMHUECKUM, TalbBaHUYE-
CKMMH, XMMHYECKUMHU U BAKyyMHBIMH HOHHO-IIJIA3MEHHBIMH METOIaMU HAaHECEHUSI IIOKPBITU;

2. NPUBUTHE 3HAHWH 1O aHAJTU3y OCHOBHBIX TPeOOBAaHWM K MarepuanaM U CBOICT-
BaM MOKPBHITUN B 3aBUCUMOCTHU OT YCJIOBUM AKCIUTyaTalluy U3JEITUN;

3. NPUBUTUE HABBIKOB IO 3KCIUTyaTallUd TEXHOJOTHYECKOTO OOOPYHOBaHMS U €ro
npubOpoB A obecreyeHus: TpeOOBaHUM K TEXHOJOTHUECKUM MapaMeTpaM OCaXJIEHHsI MOKpPbI-
THUS.

2 MECTO JUCIAIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «TexHOJIOrusl HaHECEHUsI TOKPBITHI B MAIIMHOCTPOCHUU»OTHOCUTCS K Ba-
puatuBHOM yactu b1.B.02 u sBRsieTcs MUCHUIUIMHON 1O BBIOOPY MOATOTOBKH MarucTpoOB IO Ha-
npasieHuto 15.04.05 «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE 00eCTIeueHuEe MAIIIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB

W3ydeHne NUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSX, [OJYYCHHBIXIIO JAUCIHILIU-
HaMm:Marematuka, Xumus, @uszuka, Marepuanosenenue, TeXHOIOrMYECKHE MPOIECCH B MalllH-
HOCTPOEHUHU.

3 TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMUS COJAEPKAHUS JTUCIIU-
MNJIMHBI

[Tponecc u3ydeHus: TUCIUILUIMHBI HAIPaBICH HA (OPMUPOBAHUE CICAYIOMNX KOMITETEH-
UUWA U UHIUKATOpOB uX noctuxkeHus: B coorBerctBun ¢ OIIOIT BO no nanpasnenuto 15.04.05
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeYCHIE MATUHOCTPOUTEIBHBIX IIPOU3BOJICTB:

IIpodeccuonaabHbIe KOMIETEHIIUUN COOTBETCTBYIOIINE UM WHINKATOPHI JOCTHKE-
HUN):

IIKC-1. CnocobGeH pa3pabarbiBaTh U BHEIPATH 3P(HEKTUBHBIE TEXHOJIOTHU H3TOTOBIIC-
HUS U3JEIUNA MalIMHOCTPOECHMUS;

[IKC-1.1. 3HaeTr METOAMKHA MPOCKTUPOBAHUS TEXHOJIOTHMUYECKUX MPOIECCOB M3rOTOBIIE-
HUS W3JEJIMA MallUuHOCTPOEHUsS, CUCTEMbl KOHCTPYKTOPCKOM M TEXHOJOTMYECKOM JNOKYMEHTa-
[[UU, TEXHOJOTUYECKOW MOJrOTOBKMU IMPOU3BOJICTBA, MPOTPAMMHBIE CPEICTBAa aBTOMAaTU3ALIUU
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON MMOATOTOBKH ITPOU3BOJICTBA;

[TKC-1.2. YMeeT npoeKTUpOBaTh U BHEAPATH (P (HeKTHBHBIE TEXHOIOTHUYECKUE TTPOLIECCHI
U3TOTOBJICHUS] KOHKYPEHTOCIIOCOOHBIX M3/AETUI MAlIMHOCTPOCHHUS;

[TIKC-1.3. Bnaneer HaBbIKaMu pa3pabOTKH TEXHOJIOTHYECKUX MPOIECCOB U3TOTOBJICHHUS
U3JIeN MAaITMHOCTPOCHHUS, OTBEUAIOIUX COBPEMEHHBIM TPeOOBaHMUSAM KayecTBa MPOAYKLHUU U
TEXHUKO-3KOHOMUYECKOH 3(h(heKTHBHOCTH MPOU3BOCTBA;

IKC-2. CniocoGeH BrIOHpaTh ¥ A3PPEKTUBHO UCHOIH30BATH MATEPUANIbI M CPEACTBA TEX-
HOJIOTUYECKOTO OCHAILEHUS JJI peau3allii TEXHOJOTHYECKHX IMPOLECCOB M3TOTOBICHHUS Ma-
HIMHOCTPOUTENILHON MPOAYKIIUU;

[IKC-2.1. 3HaeT coBpeMEHHbIE KOHCTPYKIIMOHHBIE M WHCTPYMEHTAJIbHBIE MaTepHuallbl,
TEXHOJIOTUYECKHE BO3MOXKHOCTH CPEACTB TEXHOJIOTUYECKOTO OCHAIIEHUs (000pyIOBaHUs, TEX-
HOJIOTUYECKOM OCHACTKH, CPEICTB MEXaHM3AIMM M aBTOMAaTU3AllMK) Ui peaiu3alii TeXHOJO-
TMYECKHUX IIPOLECCOB N3TOTOBIEHUS MAIMHOCTPOUTEIBHON IPOAYKIINH;



[MIKC-2.2.Y™MeeT aHanu3upoBath, BEIOUpATh U 3((HEKTUBHO HUCIIOIB30BaTh MaTepHAIIbl U
CpeACTBa TEXHOJIOTMUYECKOTO OCHAICHHS ISl Pea3allii TEXHOJIOTHYECKUX IMPOIECCOB HM3TO-
TOBJICHHS] MAIIIMHOCTPOUTENEHON TPOAYKIIHH;

[TKC-2.3. Bnageer HaBbIKaMH 10 BBIOOPY U 3P (HEKTUBHOMY HCIIOIH30BAaHUIO MaTepra-
JIOB M CPEJICTB TEXHOJOTMYECKOTO OCHAIIEHHS Ul peaju3alid TeXHOJOTHYECKUX MPOIECCOB
W3TOTOBJIICHHSI MAIIMHOCTPOUTEILHON PO TYKIIHH;

IKC-3. CriocoOeH MpOEKTUPOBATh CPEJICTBA TEXHOJIOTMYECKOTO OCHAIECHUS MAIIUHO-
CTPOUTCJIbHBIX TPOU3BOICTB;

[TKC-3.1. 3HaeT ycTpONCTBO U XapaKTEPUCTUKUA CPEIACTB TEXHOJIOTHUYECKOTO OCHAIIECHUS
(006opyIoBaHMS, TEXHOJIOTUIECKOW OCHACTKH, CPEJICTB MEXaHU3AIMH M aBTOMATU3AIUN) U METO-
UKW UX TPOEKTUPOBAHMS,

B pesynbrare u3ydeHus: AUCHUIUIMHBI 00yYarOIUHCs TOIHKEH:
3HaTh:
"  pPOJIM MOBEPXHOCTH B YCIIOBHUSX 3KCIUTyaTallUM J€Tajlell COBPEMEHHBIX MAIlIMHAX U
Mexanuszmax(31);
"  COBpPEMEHHBIC TEXHOJIOTUH W3MEHEHHs (U3NKO-MEXaHWYECKHX CBOMCTB MOBEPX-
HOCTeH neraneit mamuH(32);
"  METO/Ibl HAHECEHMsI TOKPHITUI U TEXHOJOTUH MOATOTOBKH NOBEPXHOCTH, UX IIpe-
MMYIIeCTBa U HeaocTaTku(33);
"  MaTepuabl A HaHECEHMsI MOKpBITUil (34);
"  CTaHJapTHbIE METOAMKH OIpelesieHUs] (PU3NKO-MEXAaHUYECKHX CBOMCTB IOKpBI-
tui; (35);
* TpeOoBaHMA K (QYHKIMOHAIBHBIX MOKPHITUAM JJIs MOBBIIEHUS! U3HOCOCTOMKOCTH
HU3KOCOPTHBIX TEXHUYECKHX aJIMa30B B OypPOBBIX KOPOHKAX M MPABSIIUX HHCTpYMeHTax (36).

YmMmern:

"  BBIOMpaTh MaTepHa MOKPBITHSI, 00ECIIEUYNBAIOIINKN TpeOyeMble CBONCTBA TIOBEPX-
HocTtu feranen(Y1);

"  BBIOMpaTh METOJ (TEXHOJOTHI0) HAHECEHMs MOKPHITHS 00eCIeunBarONIuii He00-
XOJIUMBbI€ KCIUTyaTallMOHHBIE CBOMCTBA MOBEPXHOCTH JieTanei(V?2);

"  [POBOAWTH CPABHUTENBHBINA aHAIM3 Pa3IMYHBIX CIIOCOOOB HAHECEHHs] MOKpHI-
tui(Y3);

*  BpIOMpaTh MaTepuaibl, 000pyAOBaHUE U TEXHOJOTUU JUIsl pallMOHAILHOTO HaHe-
ceHus NokpeITHii(Y4);

"  MOJENIHMPOBATh PA3IUYHBIE MMPOLIECCHI, MPOUCXOAAIINE B KOHJEHCUPOBAHHBIX CHUC-
temax (Y5).

Baanern:

* uH(popMamuMeil 0 MPAaKTUYECKOM NPUMEHEHUH Pa3IUYHBIX METOJOB HAHECCHHS
nokpeiTuii(B1);

"  HaBbIKAMH pa3pa0OTKU COBPEMEHHBIX TEXHOJIOTUN HaHEeCEeHHsI MOKpbITUii(B2);

"  HaBbIKAMH TPOBEIEHUS HCCIEAOBAHUMA (U3UKO-MEXaHUUYECKUX U IKCIUTyaTalu-
OHHBIX CBOMCTB MOKpbITHII(B3);

"  HaBbIKAMH HCIIOJIb30BAaHUS JIUTEPATYPHBIX UCTOYHUKOB U 0a3 TaHHBIX IS paspa-
OOTKM TEXHOJIOTMYECKHUX IMPOIECCOB HAHECEHUs MOKPBITHI, ONTHMM3ALMHU MPOILECCOB HaHECe-
HUS TOKphITHI(B4);



4.1 Conepxxanue pa3aeoB JUCHUINIMHBI

4 COOJEP)KAHHUE N CTPYKTYPA JUCIUIIVINHDBI

Neo | Haummeno- Conepxanue pazaena ®opmupye- | Dopma
pa3n.| BaHHE pas- Masl KOMIe- | TeKy-
nena TEH- 1Iero
nusi(9acThb KOH-
KOMIIETEH- | TpOJs
1015051
1 2 3 4 4
1 Beenenne. | Knaccudukanus nokpeituii. CoBpemennoe co- | [IKC-1.1 K,
CTOSIHME W TeHJEHIMU pa3Butus TexHosnoruu | [IKC-2.1; PK,
HAHECEHHUs IOKPHITUN B MAITUHOCTPOEHUMU. [NIKC-3.1. T

2 | Juddy3u- | [lonyuenune nuddysnonusix nokpeituii. ®op- | I[MIKC-1.2; 113,
OHHBIE TIO- | MUpoBaHue MU Py3noHHBIX crnoeB. OcHoBHble | [IKC-1.3 K,
KpPBITHS BUEI XTO: I[IEMEHTAIUI cra- | IIKC-2.1; PK,

neil,xpoMupoBanue, azoruposanue. [Ipumene- | IIKC-2.2 T
Hue 1uh)y3MOHHBIX TOKPBITHHN.

3 l"azoTep- OcHoBHbIE TeXHOJIOTUM razorepmuyeckoro Ha- | [IKC-1.2; 113,
MHYECKHE NbUICHUSANOKpBITUH. ['a3omiamennoe Hambuie- | [IKC-1.3 K,
METO/BI Hue. [InmasmenHoe HambuieHue. Onekrpoayro- | IIKC-2.1; PK,
HambUICHHS | Bas MeTaun3anus. JleTOHAIMOHHBIA CrIoco0 [IKC-2.2 T
MOKPBITUHN | HanbUIeHUs.. OCHOBHBIE TEXHOJIOTHYECKUE dTa-

IIbl HAHECEHUsI Ta30TEPMHUUYECKHX MOKPBITHUM.
CtpyKkTypa ¥ CBOWCTBAa Ta30TEPMHUECKHUX IIO-
KpbITUl. DPAKTOPHI, BIUSIONINE HA CTPYKTYPY U
CBOMCTBA NOKpBITHIL.Martepuansl s ra3zorep-
Muyeckoro HambuieHUs.IIpumenenne razorep-
MUYECKHUX MTOKPBITHM.

4 | I'anbBanu- | @u3uKo-xMMUYeckue cBoiictBa U ¢ynkuuo- | [IKC-1.2; 113,
YECKHUe U HaJIbHOE€ Ha3HaueHHE rajgbBaHnyeckux mokpel- | [IKC-1.3 K,
XUMHYe- tuil. Teopernueckue cBeneHust 06 snexrpooca- | IIKC-2.1; PK,
CKHE CIIO- JKJIICHUM METAJUIOB. DJEKTPOJIUTUUECKOE OCAXK- [IKC-2.2 T
cOOBbI HaHEe- | IeHMe METaUIOB M CIUIaBOB: XPOMHPOBa-

CEeHUs T0- HUE, JIEKTPOJIUTUYECKOE MEIHEHHUE, BJIEKTPO-

KpBITUH JUTHYECKOE IIMHKOBaHHWE, OCaKJIeHHe Oiaro-
POAHBIX U peAKUX MeTauioB.OCHOBHI Mpoliecca
XUMUYECKOIO BOCCTAHOBJICHHSI METAJIOB: XH-
MHUYECKasi MeTaJUIM3alUs;UIMMEPCUOHHBIE TI0-
KpbITUSI. MEeTOIBIOKCUMPOBAHHSL.

5 | BakyymHo- | TexHomornueckne ocoOeHHOCTH BakyymHO- | I[IKC-1.2; 13,
KOHJICHCA- | KOHJICHCAIMOHHBEIX METOJI0B HaHeceHms 1o- | IIKC-1.3 JIP,
I[[HOHHEIE KpBITUH 1 o0opynoBaHue s ux peanusamuu. | [IKC-2.1; K,
METO/IbI TexHomornn, ocHOBaHHbIC Ha xuMmudeckux | IIKC-2.2 PK,
HaHECEHMs | TPOIeccax — OCAXKACHUEU3 TaporazoBoi (asbl. T
NOKpHITUH | TeXHOMOTHH, OCHOBaHHBIE Ha (U3UUYECKUX

nporeccax. DJIEKTPOTEPMUYECKOE U IJTy4eBOE
ucrnapeHue B Bakyyme. KartogHoe u MmarHe-
TPOHHOE pacIbUICHHUE.




[Tponomxenne Tadbuuisl 4.1

2 3 4 5

Bri6op marepu- | BzaumocBs3zb coctaBa mokpbiTus u sHepruu | [1IKC-1.3; 113,
JIa TIOKPBITHS U OCAXJIEHUS paCbUICHHBIX YacTul] ¢ coctos- | [TKC-2.3; JIP,
MapaMeTpoB HHeM mnoBepxHocTH. [ToBeimenue croitkoctu | ITKC-3.1. K,
SHEPTHUH OCAXK- OJIOK-MaTpHIl B KaMepaxX BBICOKOTO JaBJICHUS PK,
JICHUSI pacIIbl- HAHECEHHEM TUTAHOHUKEJIEBOTO TOKPBITHS T
JIEHHBIX YaCTUIl | HOHHO-TUTa3MEHHBIM METOJ0M. B3auMocBsi3b

B BaKyyMe MEXy dHepruen ocaxxaeHus mokperrus (Ti +

NiCr) ¥ NOBBIIIICHHEM W3HOCOCTOMKOCTH al-
Ma30B pa3JIMYHOTO Ka4ecTBa.

Konrpons kaue- | U3yuenue mopgonorun mMeramummyeckux re- | [IKC-2.1; 113,

CTBA MOKPBITUH | HOK METOJIOM pacTpoBOM 3JeKTpoHHOU muk- | [IKC-2.2 JIP,
pockoruu. W3ydyenume ¢a3zoobOpa3oBaHus B K,
MOKPBITUSAX ~ METOJIOM  PEHTreHO(a30BOTO PK
aHaJIn3a.

OcHoBbl mareH- | OcHOBHBIE TOHATHS 00 wuHTemekTyanpHou | [TIKC-1.3; I13,

TOBEJICHUS. cobctBeHHocTH. MexnyHapoanas natentHas | [1IKC-2.3; K,
kinaccudukanus. I[latentasie uccnemosanms. | TTKC-3.1. PK

O06nbexThl n300peTenus. CopepikaHue 3asBKH
Ha N300peTeHHE.

B rpade 5 mpuBonsaTcs mianupyeMbie (hOpPMBI TEKYIIETO KOHTPOJIIS: 3aluTa 1ab0paTopHOi
paboter (JIP), 3ammra mpaktuueckoro 3aHsTust (I13), pacdeTHO-rpadguveckoro 3amaHus
(PT'3), momamuero 3amxanus (/13), nanucanue pedepara (P), acce (3), komtoksuym (K), py-
o6exHbii koHTpoItb (PK), Tectuposanue (T) u T.1.

4.2. CTpyKTYypa IMCHUILIHHBI
OO6mas TpyA0€MKOCTh JUCITUIUIMHBI COCTABIISIET 4 3aueTHBIX eauHuIl (144 gacoB)

Bun pabotbr TpynoeMKoCTb,
4acoB
1 cem.
O0uas Tpya10eMKOCTh 144
AyautopHasi pabora: 34
Jlexyuu (J1) 9
Ilpakxmuuecxue 3ausmus (113) 8
Jlabopamopuwvie pabomut (JIP) 17
CamocrosiTesibHasi paboTa, B TOM YK CJIe KOHTAKT- 83
Hasl
CaMOoCTOSATEIbHOE U3YUYEHHE Pa3eiIOB 53
CamormoaroroBka (mpopaboTka U MMOBTOPEHHE JISKITH- 30
OHHOT'O MaTepuaia U MaTepuana yaeOHUKOB U yueo-
HBIX ITOCOOMI, TOATOTOBKA K JIAOOPATOPHBIM M MPaK-
TUYECKUM 3aHSATUSIM, KOJUIOKBUYMaM, pyOe:KHOMY
KOHTPOJTIO | T.]I.)
IToaroroBKa M caauya 3K3aMeHa 27
Bua uTOroBoro KOHTpoOJIfA IK3aMeH DK3aMeH




4.3 Jlekuun

TeMbl nekun

COBpeMeHHOC COCTOSAAHHUEC U TCHACHINWH PAa3BUTHA TEXHOJIOTMMHAHCCCHUA
HOKprTHfI B MallIMHOCTPOCHUMH.

["azoTepMuyecKkre METO/Ibl HAMBUICHUS TOKPBITHMN.

I'anpBaHMYECKHE M XUMHYECKHUE CIIOCOOBI HAHECEHMUS HOKpBITHﬁ.

HNonHo-1111a3MEHHBIX METOABI OCAXKACHUA HOKprTI/Iﬁ B BAKYYMC.

Br160p cocTaBa MOKPHITHS U SHEPTHH €T0 OCAKICHUS Ha TIPOOIEHHBIE
MPUPOTHBIEUTIOJUKPUCTAIUIMYECKUECHUHTETUYECKHE aJIMa3bl.

4.4 JIaGopaTopHbie padoThI

HanmMenoBanwue 1abopaTopHBIX paboT

XUMHAUYECKOE HAHECEHUE METAINIMYECKUX TTOKPBITUI.

Onpenenenne MUKPOTBEPAOCTU MOKPBITHI

ITopucTOCTh METAIIIMYECKUX TIOKPBITUN

HaneceHne THTaHOHHUKEIEBOTO TIOKPHITHS HAa OJIOK-MaTPHUIIBI KaMep BBICOKOTO
JaBIICHUSL.

HaneceHne THTaHO-HUXPOMOBOT'O TIOKPBITHSI HA IPHUPOHBIC aIMa3HbIC 3epHA
nonrpynms Ind. 3.3.

4.5llpakTHyeckne 3aHATHS

Ne 3a-
HATHUU

TeMbINpakTUYECKUX3AHATUI

HonyquI/Ie TOHKOIUICHOYHOT'O IMMOKPBITUA METOAOM MArH€TPOHHOI'O pacCIibI-
JICHHA.

Pacyet 0CHOBHBIX MapamMeTpoB MpoIecca MOHHONW UMIUIAHTALMU KOHCTPYKITHU-
OHHBIX MaTEPHUAJIOB.

N3yuenne $ha3z000pazoBaHus B THTAHO-HUXPOMOBBIX MOKPBITUSAX MTPH TEPMO-
00paboTKe METANTM3UPOBAHHBIX IPUPOTHBIX AJIMa30B B BaKyyMe.

Nzyuenne ha3zoo0pa3oBaHus B TATAHO-HUKEJIEBBIX TOKPBITHUSIX TTPU TEPMOOO-
paGOTKC MCTAJUIM3UPOBAHHBIX MMOJUKPUCTATINIMUCCKUX CUHTCTUYCCKUX aJIMa-
30B B BOJIOPOJIHOM MEYH.

4.6 CamocTosiTe/IbHOE H3YyYEeHHE Pa3/1es10B JUCHHILINHBI

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC U3YYCHHE

Knaccudukanms mokpbITHH.

[Monyuyenne nudPy3noHHBIX TOKPBITHI. PopMHupoBaHue MU HY3HOHHBIX
cnoeB. OcHoBHbIE BUIbI X TO: 11IeMeHTanus crajiei, XpoMUpoOBaHHE, a30-
tupoBanue. [lpumenenne 1 y3nOHHBIX TOKPHITHH.

CtpyKTypa 1 CBOWCTBA ra30T€PMUUYECKUX MOKPHITHI. DaKTOpHI, BIUIIO-
1IM€ HAa CTPYKTYPY M CBOMCTBA MOKPBITUA. MaTepuasbl JJ1s ra30TepMHUYe-
cKoro HambUleHUs. [IpuMeHeHne ra30TepMruuecKiuX MOKPHITHH.

OCHOBEI mponecca XuMHUICCKOro BOCCTaAaHOBJIICHUA MCTAJIJIOB: XUMHUYC-
CKad METallin3dalusi; UMMCEPCUOHHBIC ITOKPBITHA. XHUMHUYECKOE U IJICK-
TPOXUMHNYECKOC OKCUIUPOBAHUC.

DNEKTPOTEPMHUUECKOE U JTy4EBOE UCIIapEHHE B BakyyMme.JlazepHble
MOHHO-JTy4€Bble MeTO/bl (POPMUPOBAHUS IOKPBITUH.




6 | B3aumocBs3b cocTaBa MOKPHITUS M SHEPTUU OCAXKACHUS PACTIbIIICHHBIX
YACTHUI[ C COCTOSIHUEM MOBEPXHOCTH.

7 | O3HaKOMJIEHHE C YCTPONUCTBOM U IPUHITUIIOM pabOThI PACTPOBBIX dJIEK-
TPOHHBIX MUKPOCKOIIOB.

5 OHEHOYHBIE MATEPHUAJIBI U151 KOHTPOJISA YCIIEBAEMOCTH
U IIPOMEXYTOYHOM ATTECTAIIUA
5.1 OneHoYHbIE MATEPHAJIBI JJIl TEKYLIEro U Py0e:KHOro KOHTPOJIAA yCIeBAeMOCTH
Texkymuil KOHTPOJIb YCIIEBAEMOCTH CTYAECHTOB OCYIIECTBIISIETCS B COOTBETCTBUHU C
O0aITbHO-PEUTHHTOBOM cucTteMol arrectanuu odydarommxcs o OIT BO B KBI'Y. Ceenenust 00
OpraHu3aiy paboThI 10 STOW CHCTEME NMPHUBEIEHBI B TAOIHUIIE.

No KonTposibHbIe MEpOTIpUATHS Makc. 6amt
3 (pacmipen.)
1 [Tocemenue 3aHsATHA 10 (3+3+4)
2 TectupoBanue 18 (6+6+6)
3 Komnoksuym 18 (6+6+6)
4 BrimotHeHME 1 3anuTa JIab0paTOPHBIX U MPAKTHYECKUX padboT | 24 (8+8+8)
Uroro 70
KonnoxkBuymbl

KomnokBuymsl mpoBOAATCA IO BONPOCAM, BBIHOCMMBIM Ha IIPOMEXYTOUHYHO aTTECTa-
uto. [Ipu 3ToM Ha KaXAblil U3 TpeX pyOEKHBIX KOHTPOJIBHBIX MEPONPHUSATHS BBIHOCUTCS OIHA
TPETh BONPOCOB U3 OOLIET0 UX YUCIIa K 3k3aMeHy. [1oAroToBKa K KOJUIOKBUYMY OCYIIECTBIISIETCS
[0 MaTepHuajaMm JIeKIHH, J1abopaTopHbIX pabOT U OCHOBHON M JOMOJHHUTEIBHON JIUTEpaTypHl,
PEKOMEHIYEMOM IO TUCLUIUIAHE.

TecTnl
JUnist TeKyIero KOHTPOJIS YCHEIHOCTH O0Y4YEeHHUsI UCTIONB3YIOTCS pa3paboTaHHbIe Ha Ka-
(be):[pe ATTCCTALIMOHHBIC NCAArOTHYCCKUC UBMCPUTCIIBHBIC MATCPHUAJIbI JJII KOMIIBIOTCPHOT'O TEC-
THpOBaHUsA (TeCTOBBIC 3aaHus). CTPYKTypa 3THX MaTepUajioB MPUBEICHA B TaOIHUIIE.

Ne Tem Tema KOH-BOv
3aJlaHui
1 CoBpemeHHOE COCTOSHUE H TCH/ICHIUH PA3BUTHA TEXHONOTHH Ha- 6
HECEHUS MOKPBITHI B MAIITMHOCTPOCHUH.
2 Jndbdy3rnoHHBIC TOKPHITHS 31
3 ["azoTepMuyecKue METOIbI HAIIbUICHUS] IIOKPBITUI 47
4 ["ayibBaHWYECKHE Y XUMUYECKHE CITOCOOBI HAHECEHUS MTOKPBITHI 31
5 BakyyMHO-KOHIEHCAllMOHHBIE METO/Ibl HAHECEHUs TIOKPBITUI 29
6 Br160op Matepuiia moKpHITUS U TAPAMETPOB SHEPTHH OCAXKICHUS 75
pacHbUIEHHBIX YACTHI] B BAKYyME
Hroro 264

Ilpumepovr mecmoguvix 3a0anutl

1.IloxpeiTHS, MOTy4aeMble B pe3yJbTaTe 1H((Yy3uH aTOMOB 0CAKIAEMOI0 MaTe-
pHaJIa B IOBEPXHOCTHBIE CJIOU M3/1e/IUsl He HCIO0JIb3YeTCs IS IOBBILICHUS €ro
"  HW3HOCOCTOMKOCTHU —
= KapPOCTOMKOCTH —
"  TBEPAOCTH IIOBEPXHOCTH —
=  JIEKOPAaTUBHOM OTHEJIKH +



"  KOPPO3MOHHOCTOMKOCTH —

2. OCHOBHBIM BH/IOM MATEPHAJIOB 15 ra30TEPMUYECKOr0 HANBIJICHUA SIBJISIIOTCSA
"  [IPOBOJIOKH —
"  CTEp)KHU —
"  JIOPOIIKH +
*  TUOKHE MIHYPHI —

3.CooTBeTCTBHE MEKIYy HOMEPAMH Ha CXeMe 3JIeKTPOOCAKICHUS MeTa/UIOB (pPHUC.) €
HCNOJIb3YeMbIMU NPHOOPAMH M MaTepHAJIAMH

1 2
+ :é . /
— - — / S ——
[—— ?Fﬁ_ T 2 -
XL ity - L S0~ hly
B L e
e e b e i 85 S e o

Puc. Cxema nporecca 3J1eKTpOOCaKICHHUS METAIIIOB
* ] — UCTOYHHK TOKQ;
= 2 — pacTBOp IEKTPOJINTA;
= 3 — aMmepmeTp;
= 4 —ocaXJaroNuncsI MEeTaJI,
= 5 -—xaron;
=  6—aHoj
4. HacpllieHHEe MOBEPXHOCTH CTAJIBLHOI0 U3/1eJIHs YIJIePO10M HA3bIBAETCS
"  YIYYIICHUEM —
"  HOpMaJu3aIuen —
" [I[EMEHTaIueH +;
"  [MAaHUPOBAHHEM —

5. B pe3yabrarte nemeHtauuu craju ¢popmupyercs 1updy3uoHHbIN 0¥ (0T MO-
BEPXHOCTH), UMEIOIIHI CTPYKTYPY
" [IEeMEHTHT + (eppuT; nepiauT; GeppuT—
* nepaut + Geppur; peppur; GeppuT + HEMEHTUT—
" [IEMEHTHT + NEPJIUT; MEPIUT; MePIauT + hepput +
"  [EPJIUT; NePIUT + IIEMEHTHUT; IIEMEHTHUT + (eppuT—

6. HacplleHne NoBepXHOCTH CTAJIH 230TOM H YIJIEPOAOM B PACIJIABJIEHHBIX COJISAX,
conep:xkamux rpynny CN, Ha3bIBaeTcs
"  HUTPOLEMEHTalUEH—
"  MOAU(DUIIMPOBAHUEM —
" yIy4YIICHUEM —
"  [HMAaHUPOBAHUEM +

7. HachblleHue MOBEPXHOCTH CTAJIM A30TOM M YIJIepPOA0M B ra30Boii cpeje Npou3Bo-
AUTCSA
"  [MAaHUPOBAHUEM —
" YIY4YIICHUEM —
" MOIU(DUIIMPOBAHUEM —
10



"  HUTpOUEMEHTauueu +

8.ludPpy3nonHo-BakyyMHOEe XPOMUPOBAHUE ATMA30B PEKOMEHyeTCsl IPOBOANTH
NPH TeMIIepaTypax

= 1150°C-
= 950°C+
= 850°C-
= 700°C-

9. MeTa/uIM3alMI0 HU3KOCOPTHBIX TEXHUYECKHUX aJIMA30B 11eJIeC000pa3Ho NPOBO-
AUTH
"  METOJIaMH T'a30TPAHCIIOPTHHIX PeaKui—
" HaHECEHHEM IMOKPBITUN U3 KHUIKOTO METAILUTUIECKOTO pacIijiaBa—
"  KOHTAKTHO-PEAKITMOHHBIM (A1 ()Y3HOHHBIM) CTOCOOOM B BaKyyMe —
"  HOHHO-IUIa3MCHHBIM PAaCIbUICHUCM MaTCpHraJia MOKPLITHUAB BAKYyME +

10. OTTOK aTOMOB YIJ1epOJa U3 KPHCTAJIMYECKON PelIéTKH ajiMa3a B popMupylo-
1ieecsi MOKPbITHE He BbI3bIBAET
" Ta30TpaHCIOPTHBIC MCTOAbI MCTAJJIM3alUH —
"  arperupoBaHHE AIMA30B B METAIIMUECKOM PACILIABE —
" KOHTAaKTHO-PCAKIIMOHHBIC CII0COOBI MCTAIIM3alluH —
®  KOHJICHCAIMs paclblIEHHBIX YacTHUIl MeTaiuia ¢ sHeprueit 30038 +

11. Amopdu3anus NOBEPXHOCTH HU3KOCOPTHBHIX TEXHUYECKHUX AJIMA30B HAYUHACTCS
npu 6oMO0apaANpoOBKe NX HOHAMHU METAJUIOB UJIM HHEPTHOI0 ra3a ¢ JHepruei

= 2505B-
= 3005B+
= 450 5B-

12. DHeprus KOHJAECHCAUMH PACTIBUIEHHBIX YACTHII METAJJIA OTPAHUYMBAETCAIHEP-

rueil cBs3M aTOMOB YIJIEPOa B KPHUCTAJUIHYECKOH pelIéTKe a/1Ma3a, KOTOPas cOCTaBJIsieT
= 4805B -
580 3B —
680 3B +
780 3B —

13. Indpy3nonHoe XpoMUpPOBaAHHE ATIMA30B OCYLLECTBJISIETCS
= B Tra3oBoii aTMmochepe —
" B pacIiaBax Xpoma —
® B Mapax xpoma —
" B IIOPOLIKOBBIX CMECAX +

14. Indpy3nonHoe XxpoMupoBaHnue BHYTPEHHUX MOJI0CTel AeTasneil 0CylecTBIseT-
co
" B IIOPOLIKOBBIX CMECAX +
® B KOHTAaKTe€ C TBEPABIMU KyCOYKaMH Xpoma +
® B pacIuIaBax XpoMma —
® B Iapax XxpomMa —
= B Tra30Boi aTMochepe —

15.XpoMupoBanue u3eanii B BAKyyMe He CHUKAeT
® CKOPOCTHb HACBIIIECHUAT
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1.

" TeMIepaTypy HCIapeHus XpoMa—
" IPOAOJDKUTEIIBHOCTh XPOMUPOBAHUS—
= ceDeCTONMOCTEb—

5.2 Ilpome:xxyTouHasi aTTECTALUSA
Bomnpocsl Kk 3k3ameHy
H€O6XOI[I/IMOCTL MPUMCHCHUA YHIPOUHAKOMINX, BOCCTAHOBUTCIIbHLIX, 3alIUTHBIX U JC-

KOpPaTUBHBIX HOKpLITI/Iﬁ B MalliIMHOCTPOCHUH.

2.

S kW

7.

Tepmocrolikue nokpsITUs. MaTepuaisl 11 TEPMOCTOUKUX MOKPBITUI

XKapocroiikue nokpeitus. MaTtepuansl, IpuMeHsEeMBbIE I KaPOCTOUKUX MOKPBITHIA.
OPpO3UOHHO-CTOMKNE NOKPHITUSL. MaTepuasl Ui 5pO3UOHHO-CTOMKUX MOKPBITHI
H3HOoCocTOMKME MOKpBITUA. MaTepualibl 111 H3HOCOCTOMKUX IOKPBITHH
AHTHUQPUKINOHHBIE TOKPBITUS. MaTepualbl Ui aHTU(QPUKITUOHHBIX TTOKPBITUN
KopposuonHocroiikue nokpeiTus. TpeboBaHUs K MaTepuaiam sl KOPPO3HOHHOCTOM-

KUX MOKPBITHI

8.

[ToxpeITHS, MOTIONIAONIME U 00pabaThHIBAIOIINE pa3InUHbIe H3MydeHus. TpeOoBaHus

K MaTepuasam JijIsl 3TUX MOKPBITHHA.

9.

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

Knaccudukanus MeTo10B HAaHECEHUS 3alUINAIONINX TOKPHITUI
HaneceHne MOKphITHI OCaKIEHUEM U3 Ta30BOU (pa3sl
Hanecenune nmokpsITHIl HAILJIABKOH
Cxewma mporiecca OCaxaeHHUs U3 ra30Bol (pa3sl
Cxema HariaBku
Hanecenue mokpbITUii Ta30-I1a3MEHHBIM HaMblJICHUEM
Hcnonp3yemble MCTOYHUKY TEIUIOTHI IPU ra30miaMEHHOM HaIbUIEHUU
DneKTpoayroBasi METAJUIM3ALM
JleToHAIIMOHHOE HAIBUICHUE TOKPBITUN
[Ina3mMeHHOE HAMBIIEHNUE TOKPBITHIMA
Cxema npoiiecca mia3MeHHOT0 HallbUICHHS
Knaccudukanust MarepuanoB JiJIsl HAHECEHUS Ta30TePMUUECKUX TTOKPBITHIMA
Hcnonbs3yeMble MOPOMIKH JJIsI HAHECEHUS Ta30TEPMUUYECKUX MOKPBITHI
Komno3unmonHbie MOpOIIKH /171 HAHECEHUS Fa30TEPMUUECKUX TOKPBITUN
Komno3unmonHbeie TOPOIIKY, 3K30TEPMUUECKU pEearupyromue 1 TepMOHEHTPpaIbHbIE

IIpU ra30TCPMUICCKOM HAITBIJICHUH.

24.
25.
26.
27.
28.

FI/I6KI/IC IIHYPBI, UCTTOJB3YCMBIC JIS IFAa30TCPMUYCCKUX HAIIBUUICHUN

CBolicTBa MOKPBITHUSA, XapaKTEPU3YIOIIHUE €r0 KaueCTBO

@DakTOpHI, BIUSIONIUE HA KAUECTBO MJIa3MEHHBIX MOKPBITHI

Cxema ¢popMupOBaHHUs KauyecTBa MOKPHITHI B MPOLIECCE MJIA3MEHHOTO HAaHECEHUS
[ToHsiTHst O BHYTpEHHEM M BHEIIHEM KOHTYpax MpU HAHECEHWH MOKPBITUS ra3oTep-

MHYCCKHUM MECTOA0M

29

. Cxema BAMSHMS MapaMeTpPOB BHEUIHETO M BHYTPEHHETO KOHTYPOB Ha IMOKa3aTelH

Ka4ueCTBa IMOKPBITUHU

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

Crioco0b! ynpaBiieHUs: Ka4eCTBOM HabUISIEMbIX TOKPBITUI
Crioco0Ob! MOBBIIEHNS TPOYHOCTH CLEIIIEHNS TIOKPBITUS C OCHOBOM
Crioco0b! TOCTHKEHUS IIeperpeBa HaMbUIAEMBbIX YACTHIL

Crioco0Ob! aKTUBALIMY MOATIOKKH MPU ra30TE€PMUUYECKOM HAIbUICHUH
Crioco6b1 oxnaxxaeHus (POPMHUPYIOIIETOCS MTOKPHITHS U 3aTOTOBKH
lazorepmutieckoe HaNbIJICHHE B KOHTPOJIUPYeMOi cdepe
Cenaparus HalbUIIEMBIX YaCTHIL 110 CKOPOCTH
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37. TepmomexaHuueckas 00pabOTKa MOKPHITHS

38. MeToabl MOBHIICHUS CTAOMILHOCTH MTPOIIECCOB IIA3MEHHOTO HABUICHUS

39. I'ne HaxoIAT NPUMEHEHUE XUMUYECKUE TOKPBITHSA?

40. Kaxue cymecTByrOT CIIOCOOBI MOTYUYEHUS] XUMHUUECKUX MOKPHITHIA?

41. Ha yeM OCHOBaH KOHTAKTHBIN CTIOCOO HAHECEHUS MOKPBITHIA?

42. Tlpu KaKuX yCIOBHSIX pPeaau3yeTcss KOHTAKTHO-XUMHYECKHH CITOCO0 OCaKIIEHUS Me-
TaJyuioB?

43. Kaxkoll THII peakuu COMPOBOXKAAET MPOIECC XUMUYECKON MeTaJlTu3auu’

44. OOBSACHUTE CMBICII XUMUYECKOT0 aBTOKATAIMTUUYECKOTO BOCCTAHOBIICHUSI METAJLJIOB.

45. Kakue TpeOoBaHUS MPEIBABISIOTCS K MOBEPXHOCTH MaTepHalia JUisi XUMHUYECKOTO
HAHECEHMsI IOKPBITUI?

46. Ilosicnute TepMUHBI "ceHCHOMTM3UPOBaHHbIE" 1 "aKTUBUPOBAHHBIE" TTOBEPXHOCTH.

47. llepeuncnuTe TOCTOMHCTBA M HEIOCTATKM XUMHYECKMX HUKEIEBBIX MMOKPBITHIA?
MenHbIX TOKPBITHIA?

48. Kakue KOMIIOHEHTHI BXOJSIT B COCTaB PACTBOPOB VISl XUMHUUECKOTO OMETHEHUA?

49. Kakue KOMIIOHEHTHI BXOJST B COCTAB PACTBOPOB ISl XUMUUYECKOTO HUKEITUPOBAHUS?

50. KakoB MexaHM3M MOJYYEHUS MOKPBITHUS JICKTPOXUMUYECKUM METOJIOM?

51. KakoBo Ha3Ha4Y€HUE BIEKTPOTUTUUECKUX TOKPHITUIA?

52. TlepeunciuTe BUJIBI AIEKTPOXUMUYECKUX TTOKPBITUU.

53. Kakue BBl 3JEKTPOJIUTOB MPUMEHSAIOTCA MPHU MOJYYEHUU MOKPBITHH JIEKTPOXH-
MHUYECKUM METOIOM?

54. Kakue nmapaMeTpbl MOTYT PETYJIMPOBATLCS MPHU MPOBEACHUU dIIEKTPOJIH3a?

55. Kak ni0THOCTh TOKa BIUSET HA KaYE€CTBO HAHECEHHOTO MOKPBITHS?

56. Kak Temneparypa 3JIEKTpOJIUTa HAa KaY€CTBO HAHECEHHOTO MOKPBITHS?

57. Yem 00ycioBieHa HEOOXOUMOCTH ITEPEMEIIMBAHUS IIEKTPOJIUTA MIPH INEKTPOIIH3e?

58. JlaiiTe XapakTepHUCTUKY JIEKTPOIUTOB ISl XPOMUPOBAHUS.

59. IlepeuncauTe TOCTOMHCTBA U HEJOCTATKH XPOMOBBIX MOKPBITHH.

60. KakoBa mocCien0BaTeNbHOCTh IOATOTOBKM OOpa3lOB K HAHECEHHIO DJIEK-
TPOXUMHUYECKHUX MOKPBITHI.

61. KakoBbl npenMyIecTBa HAaHECEHNSI MHOTOKOMIIOHEHTHBIX MOKPBITHI 10 CPaBHEHUIO
C OJIHOKOMITOHEHTHBIMU?

62. KakoBbI yClIOBUSI COBMECTHOI'O AJIEKTPOOCAXKAECHHUS CILIABOB?

63. Kakue cnocoObl MO3BOJISIFOT JTOOUTHCS COMMKEHUS JIEKTPOXUMHYECKUX MOTCHIHA-
JIOB IBYX METaJIII0OB?

64. Kak BIUAIOT peKUMBI AJIEKTPOOCAKACHUS Ha CBOMCTBA OCAXKICHHBIX CIIAaBOB?

65. Kakue KOMIOHEHTHI BXOJST B COCTaB PACTBOPOB ISl COBMECTHOTO OCAXJIECHHUS 0JIOBA
Y HUKeTA?

66. Kakue KOMIOHEHTHI BXOJST B COCTaB PACTBOPOB ISl COBMECTHOTO OCAXJECHUS 0JIOBA
U cBUHIIA?

67. Kakue 100aBKH B AJIEKTPOIUT yJAYUIIAIOT CTPYKTYPY OCATKOB?

68. KakoBbI OCHOBHBIE ATaIlbl MUKPOCKOITUYECKOTO aHan3a’?

69. B ueM cymHOCTh 1 0COOCHHOCTH XMMHUYECKOTO TPABJICHHS 00pa3iioB?

70. Kakue TpeOOBaHUS TMPEIBSBIAIOTCA K TOJMPOBAHHBIM HUIM(aM JJIs1 MHUKPO-
CTPYKTYPHOTO aHa/In3a?

71. Kak mpousBoauTCst KamuOpoBKa pa3MepoB Mpu MUKpodoTocheMke?

72. KakoBa METOMKA TPUTOTOBJICHUS MUKPOIUIA(]OB.

73. Kakumu MeTogaMu MOKHO OIPEIETUTh TOJIIIUHY MOKPBITUN?

74. Kakue cymecTBYIOT METObl XMMUYECKOTO KOHTPOJIS TOJIIMHBI TOKPBITHIT?

75. Ilpu KakuX yCIOBHSIX PEAIM3yeTCs] METOJ CHATUS MOKPBITUSA?
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76. Kakumu npenMyiiecTBaMu

KaIleJIbHEIA MeTOoa?

nepen  METOJIOM

CHATUA

77. Kak onpenenuTs TOJIIIHUHY TOKPBITHS CTPYHHBIM METOI0OM?
78. Kakue pasHOBHIHOCTH ONpPEAECICHUS TOJIIUHBI MOKPHITUS CTPYWUHBIM METOJIOM CY-

IIECTBYIOT?

79. Kakue BHIBI TIOP MOTYT PUCYTCTBOBATH B OKPHITUN?
80. B kakux BHIaX MOKPBITHUI HATUYKE MOPUCTOCTH SIBISETCS 00S3aTEIBHBIM YCIOBHEM

HX XOpOUIEro KayecTna?
81.
82.
83.
84.
85.

JlaGopaTopHbie pabOThI

JlaGopaTopHbie pabOTHI MOCBAIIEHBI U3ydeHUIOMOpdoorun (HyHKIIMOHAIBHBIX MOKPHI-
TUI U BBIABJICHUIO (pa3000pa30BaHUs B HUX MPU TEMIIEPATypHO-BPEMEHHBIX PEKUMaxX H3TOTOB-
JICHUSI MHCTPYMEHTOB. B 1abopaTtopHbIX padoTax U3ydaeTcs TaKKe BIUSHIE MOKPHITHH Ha H3HO-
COCTOMKOCTH MNPUPOAHBIX U MOJUKPUCTAIUNIMYCCKUX CUHTCTHYCCKUX aJIMa30B. B METOANYCCKUX
pa3paboTKax K Ja0OpaTOPHBIM paboTaM MPHUBEEHHI 1] U MporpaMMa padOThl, METOIUYECKHE
YKa3aHUS K UX BBIMIOJIHEHHUIO, COJIEP)KaHUE OTYEeTa, KOHTPOJIBHBIE BOIIPOCH U CITUCOK PEKOMEH-

JIyeMOM JIUTEepaTyphl.

[IpakTHueckue 3aHATHS
[IpakTuyeckue 3aHATHS NPEIHA3HAYEHBI IS YIITyOJIeHUs 3HAHUU CTYJCHTOB IO pa3iIny-
HBIM HAIIPaBJICHUAM: METOABI HAHECEHUS TOKPBITHI;POJIb 3AIUTHBIX U YNPOYHSAIOMIUX MOKPHI-
TUH; TpeOOBaHMs K MaTepuaiaM MHOKPBITUH M UX CBOWCTBAM, CHOCOOCTBYIOUIMEYITYYIICHHUIO
JKCILTYyaTallMOHHBIX XAPAKTEPUCTHUK M3/eauil.OlleHKa yCBOCHU MaTepUalioB OCYILECTBIISIETCS B
co0eceJOBaHUAX U IO BOIIPOCAM BO BPEMsI 3aHATHI KOJJIOKBHYMOB.

MIOKPBITHS

o0amaer

KakoBbl mprurHBI BOSHUKHOBEHHUS MTOPUCTOCTH B PA3TMYHBIX TTOKPHITHSIX ?
[lepeuncnure OCHOBHBIE METO/IbI OMPEIETICHHSI TOPUCTOCTH MOKPBITUH.
KakoBa MeToanka onpeneneHus mOpUCTOCTH METOJOM MOTPYKEHUs?
Kakue KoMIOHEHTHI BXOJST B COCTaB MAcT IS BBISIBICHUS TOP?
Kakne KOMIOHEHTBI BXOJIAT B COCTAB PACTBOPOB JIJIsl BBISIBJICHUS 11ODP?

6. METOAUYECKHUE MATEPHUAJIBI, OITPEAEJAIOIIUE ITPOLHELY PbI
OIIEHUBAHUA 3HAHUI, YMEHHW, HABBIKOB

N (MJIN) ONIBITA JAEATEJBHOCTH

6.1. Pe3yabTaThl ocBOeHHs y4eOHOMH TUCHUILINHBI, OVIeKALMeE IIPOBEPKe

TEXHOJIOTHYECKON

MOATOTOBKH HpOI/IB-
BOJICTBA,  MPOTPAMM-
HbIE CPEJICTBA aBTOMa-

nmetajyied MaliuH

KonTponupyembie

KomreTeHInu (MHAKu- | Pe3ynbTaTel oOyueHus OcHOBHBIE ITIOKa3aTEIN O11€HOYHBI-

KaTOPBI UX JOCTHXKE- | (0OBEKTHI OIECHUBAHHS) OIICHKUPE3YJIHTaTOB ecpencTa
HUS)

1 2 3 4
MKC-1.1. 3naer me-31.3Hare pomu moBepx- | HeoOxogumocts moBeI- | [IpakTuye-
TOJMKA TPOEKTHUPOBA-HOCTU B YCIOBUSAX JKC- | IIEHUS ¢buzuko- | ckue u abo-
HUS TEXHOJIOTMYECKUXILTyaTaluu JeTaneil | MeXaHUYeCKUX U IKC- | paTOpHBIE
MPOLIECCOB  M3TOTOB-COBPEMEHHBIX MAIMH M | TUIyaTallUOHHBIX CBOMCTB | 3aHATHS,
JeHUsT U3ICNIUA  Ma-MEXaHU3MOB paboUnXIOBEpPXHOCTEH KOJUIOKBUY-
IIUHOCTPOEHUSI, CHUC-32. 3HaTh COBPEMEHHBIE | IETAJICH. MBI, DK3aMEH
TEMBl  KOHCTPYKTOp-TeXHOJIOTUM u3MeHeHUs | CrlocoObl  TOBBIICHHUS
CKOM M TEeXHONOrHnue-(pU3UKO-MEXaHUYECKUX | (U3HKO-MEXaHUYECKUX
CKOM JOKYMEHTALlMU,CBOMCTB IOBEPXHOCTEH | CBOMCTB  IOBEPXHOCTEH

JeTajied Malluy

CoBpeMeHHOE COCTOSIHUE
U TEHJEHIMH pPa3BUTHUS
TEXHOJIOTUHU HAHCCCHUS
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MU TCXHOJIOT'NYCCKUX|
MPOIIECCOB  M3TOTOB-
UVICHH L MaLHI/IHOCTpOI/I-
TE€TLHOU MPOIYKIINH;

TEPMUYECKOE M JY4EeBOE
UCTIApEHHEe B BaKyyMe.
Karonnoe u marmeTpoH-
HO€ pacIbUIeHHE Mare-
pHUAJIOB TOKPHITHSL.

TU3allMM  KOHCTPYK- MOKPBITUML B  MAallIMHO-
TOPCKO- ctpoennn. Krnaccuduka-
TEXHOJIOTMYECKOU LM TOKPBITUHA.
MOJATOTOBKH  TIPOM3-
BOJICTBA
MKC-1.2. Ymeer npo-Y1. YmetbBoIOUpath | OcHOBHBIE TpeOoBanus K | IlpakTuye-
EKTHUpOBAaThb M  BHE-MaTepHall MOKPBITHUS, | MAaTepUaiaM U CBOMCT- | Ckue U Jabo-
npsATh AP PEKTUBHBICOO0SCTICUNBAIONINI  Tpe- | BaM TOKPHITHH B 3aBHU- | paTOpHBIE
TEXHOJIOTHYECKUE OyeMble CBOWMCTBAa TMO- | CHMOCTH OT  YCJIOBHH | 3aHATHSA,
MPOLIECCHl U3TOTOBJIE-BEPXHOCTHU AETAJIEH; AKCILTyaTalluy Ae€Tale. | KOJJIOKBUY-
HUSI KOHKYpEeHTOCTO-Y 2. YMeTpBBIOUpaTh | Matepuanbl, UCIOJIb3ye- | MBI, DK3aMeH
COOHBIX M3/EIHNA Ma-METOJ (TEXHOJIOTHUIO) | MbI€ JJISl 3allUTHBIX, 3a-
IMHOCTPOEHUS; HAHECEHHUs]  TOKPBITUA | IIUTHO-AEKOPATUBHBIX H

oOecTeynBaOIUi HE00- | CIeUaNIbHBIX TTOKPBITHH.

XOIMMBIE DKCILTyaTallH-

OHHBIE CBOMCTBa  MO-

BEpXHOCTH JIeTaJICH
MKC-1.3. BrnaneerBl. Bnagers undopma- | 3Hath ucnonb3yemsle | IIpakruye-
HaBbIKAMU Pa3paOOTKHUIMEN O MPaKTUYECKOM | MaTepuaibl AJs pas3liny- | CKUe uiabo-
TEXHOJIOTUYECKHUX IIPUMEHEHUH Pa3IMYHbIX | HBIX IOKPBITUH: TEpPMO- | paTOpHbIE3a-
MPOLIECCOB  M3TOTOB-METOJIOB HAaHECEHHUs | CTOMKHUX, KapOCTOMKHUX, | HATHUS, KOJI-
JICHUST U3LCJIMA  Ma-TIOKPBITUH. 9PO3UOHHO-CTOMKHX, W3- | JIOKBUYMBI,
IMMHOCTpOEHUsI, O0TBe-B2. BrnaaeTh HaBbIKAMU | HOCOCTOMKUX, aHTH- | DK3aMEH
YAIOIIMX  COBPEMEH-pa3pabOTKH  COBpEMEH- | pUKLIMOHHBIX.  YMETh
HBIM Tpe6OBaHI/I$IM1HI)IX TEXHOJIOTMIl HaHe- | aHAJM3UpPOBAaTh  OCHOB-
KauecTBa MNPOLYKIIMUCEHUSI TIOKPBITUH. HbIe TpeOOBaHMS K Mare-
151 TEXHUKO- puanam M CBOMCTBaM IO-
HDKOHOMHUYECKOW  3(h- KPBITHH.
(DEKTUBHOCTH  TPOU3- CoBMECTUMOCTh KOMIIO-
BOJICTBA; HEHTOB MOKPBITHS MEXTY

coboii m Cc maTrepuasIom
W31

MKC-2.1. 3naer co-33. 3HaTh MeTOABI HaHe- | TexHomornueckue oco- | [Ipakruye-
BPEMEHHBIE KOHCT-CEHMS MOKPBITUH M TeX- | OEHHOCTH BaKyyMHO- | CKU€ U J1a00-
PYKIIMOHHBIE M HWHCT-HOJOTMHM  TMOJTOTOBKHM | KOHJIEHCAlMOHHBIX  Me€- | paTOpHBIE
PYMEHTaJIbHBIE MAaTe-lIOBEPXHOCTH, HUX Ipe- | TOJOB HAHECEHUs I0- | 3aHATHS,
puanbl, TEXHOJOTMYE-MMYIIECTBa U HEIOCTaT- | KPHITUH M 000pyJOBaHHE | KOJIJIOKBUY-
CKHE€  BO3MOXXHOCTHKHU UIE  UX  peallu3allid. | Mbl, DK3aMEH
CpEeIICTB TeXHOJNOTHYE-34 TexHojorum, OCHOBaH-
CKOTO OCHAILICHUS3HATh  UCIOJb3yEMblE- | HBIE HAa  XMMHYECKUX
(o6opynoBaHMs, TeX-MaTepHalbl JIJs HaHEce- | Mpolleccax — OCaXJACHUE
HOJOTHUYECKOM  OCHa-HUA MOKPBITHI U3 Tmapora3oBoil (hasbl.
CTKH, CpPEICTB MeXa- TexHomornu, OCHOBaH-
HU3aLUN U aBTOMAaTH- Hble Ha  (U3NYECKUX
3allK) JUIsSL peajn3a- rporieccax. DIeKTpo-

IIKC-2.2.YMmeeT
aHaHI/ISI/IpOBaTL, BBI-

¥Y3. Ymers npoBOAMTH
CpPaBHUTEJbHbBIN aHAIU3

dusznueckue, XHUMHUE-
CKME U DJIEKTPOXUMHYE-

IIpakTnue-
cKue u J1abo-
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oupate u dpdek-
TUBHO HCIIOJIb30BaTh
Marepuanbl U Cpei-
CTBa TEXHOJIOTHYE-
CKOTO  OCHAlIEHUs
JUTSt peanu3anuu
TEXHOJIOTHYECKUX
IIPOLIECCOB U3TOTOB-
JIeHUs MaIInHO-
CTPOUTEIBHON TIPO-
JlyKIIUH,

pPa3IUYHBIX  CIIOCOOOB
HaHECEHHUsI IOKPBITUH;
Y4.Ymerp  BbIOMpaATh
MaTepuanbl, 000pyH0-
BaHHME M TEXHOJOTHU
ISt palroHaIbHOTO
HAHECEHHUsI IOKPBITUI
YS.VYMmers  Mmopenupo-
BaThb pPAa3JIUYHBIC IIPO-
LIECChl, MPOUCXOIAIINE
B KOHJEHCUPOBaHHBIX
cucremax

CKHE CIIOCOOBI HaHece-
HUs TOKpbITHA. Mcnois-
3yeMble MaTepualibl U
Ha3HAUYEHUE 3alUTHBIX,
3aLIUTHO-IEKOPATUBHBIX
U CIEIHaTbHBIX TOKPHI-
tuit. ®a3zo00pa3zoBaHus B
TUTAHO-HUXPOMOBBIX

MOKPBITUAXIIPH  TEPMO-
00paboTKe MeTauIu3u-
POBaHHBIX aIMa30B B Ba-
KyyMe IpHU TeMmIepary-
pax CreKaHus MaTpHILIbL.

paTtopHbIe
3aHATHS,
KOJUIOKBUY-
MBI, DK3aMEH

IIKC-2.3. Bunaneer | B3.Biagete HaBelkamMu | MeToabl u3Mepenus | [Ipaktuue-
HaBbIKaMU 10 BbIOO- | IPOBEACHUSI HMCCIEAO- | BIAMSHUE TMOKPBITUS Ha | CKUe U Jabo-
py 1 23pHEeKTUBHOMY | BaHHI (U3UKO- | IPOYHOCTh  aJIMa3oMe- | paTOpPHBIE
WCIIOJIB30BAHUIO Ma- | MEXaHUYECKUX M DKC- | TAJUIMYECKOTO KOHTAaKTa | 3aHATHUS,
TEpUAJIOB U CPEJACTB | IIyaTallHOHHBIX B WHCTPYMEH- | KOJUIOKBHY-
TEXHOJIOTHYECKOTO | CBOMCTB IIOKPBITUI Te. TpeboBaHrne K TEXHO- | Mbl, 9K3aMEH
OCHAIIICHUS st | B4, BianerbHaBbIKaMU | TOTUSIM HarbLIe-
peanu3aluu TEXHO- | UCMOJIb30BaHUs  JIUTe- | HUs.Biausinue
JIOTUYECKUX  TPO- | PaTYpHBIX HCTOYHHKOB | TUTAHOHUKEJIEBOIO  I0-
IIECCOB M3TOTOBJE- | M 0a3 JaHHBIX AJS Pa3- | KPHITUS HAa CTOWKOCTD
HUS MAalIMHOCTPOU- | paOOTKM TEXHOJOTHYe- | OJIOK-MaTpHUIl Kamep BbI-
TEIbHOW  TNPOAYK- | CKUX IIPOLECCOB HaHE- | COKOro JaBJe-
1005078 CEHHSI TOKpPBITUH, oOI- | HUuA.BausHue TUTAHO-
THUMM3ALUNA TPOILIECCOB | HUXPOMOBOTO MOKPBITHS
HAHECEHUsI MOKPBITUI Ha M3HOCOCTOMKOCTH al-

Ma30oB B OypoOBBIX KO-

POHKax W MpaBsAIIUX Ka-

paHjamax.
IIKC-3.1. 3naer | 35.3HaTh craHgapTHble | MeTonsl u3mepeHus no- | I[Ipaktuue-
YCTPOMCTBO M Xa- | METOJUKHU  OMpeJeNe- | pUCTOCTH, TBEPAOCTU U | CKUE U J1abo-
PaKTEepUCTUKHI HUSA (U3HUKO- | IPOYHOCTH  CIEIJICHHS | paTOPHBIC
CPEIICTB TEXHOJIOTH- | MEXaHUYECKUX CBOWCTB | IOKPBITHSI C IOBEPXHO- | 3AHATHSA,
YECKOT0 OCHALIEHMSI | TOKPBITHH CTBIO U3/CIIHUS. KOJUIOKBUY-

(oGopymnoBaHus,
TEXHOJIOTUYECKOU
OCHAaCTKM, CpE/CTB
MEXaHH3aIllUl U aB-
TOMaTH3aIuu) U Me-
TOAUKH WX TIPOEK-
THPOBAHUS,

36.3HaTp TpeOoBaHUS K
(GYHKIIMOHATBHBIM  TIO-
KPBITUSIM JJTSI TIOBBIIIIE-
HUS H3HOCOCTONKOCTH
HU3KOCOPTHBIX TEXHH-
YECKUX aliMazoB B Oy-
POBBIX KOPOHKax W
MPaBSIIUX HHCTPYMEH-
Tax

CrocoObl  MHOBBIIIEHUSA
MPOYHOCTH  HU3KOCOPT-
HBIX TEXHHYECKHUX ajiMa-
30B M KX HEIOCTATKH.
3ajgaum, peniaeMmbie 3a-
pammBanueM JedeKTOB
Ha TIOBEPXHOCTH ajmasa
MeTaJTnIecKoi (ha3oi.

MBI, DK3aMEH
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6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIIl KOHTPOJIb
B pamMkax Teky1iero u pyoe;xHOro KOHTPOJIS IO AUCHUILTUHE CTYIACHT MOXET HabpaThb 710
70 6amnoB. Pacnpenenenne 60ayioB MpuUBEICHO B TaOIUIIE.

Ce- [ITxana oueHUBaHUS
MECTp 0-35 6aymtoB 36-50 6amioB 51-60 6aymioB 61-70 GammoB
1 YactnuHoe mocele- | [ToiHOoe uiu 4dac- ITonuoe nin vyac- | IlonHoe win 4Jac-

HUE ayJUTOPHBIX 3a-
Hatuii. Heynosie-
TBOPUTEIHHOE BbI-
MOJTHEHHE J1abopa-
TOPHBIX U MpaKTHYe-
ckux pabor. [Tnoxas
[IOATOTOBKA K OaJlIb-
HO-PEUTUHTOBBIM
meponpustusm. Cry-

THYHOE MOCEIICHHE
ayIUTOPHBIX 3aHS-
. YacTnaHoe
BBIIIOJIHEHHE U 3a-
nuTa Jraboparop-
HBIX U MTpaKTHYe-
CKHX paboT. Y 10B-
JIETBOPHUTEIIbHBIC
IIOKa3aTelx 10

TUYHOE Tocele-
HUE ayAUTOPHBIX
3anstuil. [lonHoe
BBITIOJTHEHHUE U
3amura jJabopa-
TOPHBIX U MpaK-
TUYECKHUX PadoT.
Xoponue nmokasa-
TEJH 110 KOJIIOK-

TUYHOE IOCcele-
HUE ayTUTOPHBIX
3agsaTtui. [TomHoe
BBLIIIOJIHEHHE U
3ammra Jadopa-
TOPHBIX U TIPAK-
TUYECKHUX padoT.
Bricokme mokasa-
TEJIH 10 KOJLIOK-

JICHT He JOIIYyCKaeTCs | KOJUIOKBUYMaM U
K IIPOMEXKYTOYHOU TECTUPOBAHUSIM.

aTreCranuu

BUYMaM U TECTHU- BUYMaM U TCCTU-

POBAHUAM. POBAaHUAM.

Onenka pe3yabTaToOB OCBOCHUS YU€OHOU JUCIUILTUHBI TPOBOJUTCS T10 IIKaJIEe, UCTIONb-
3yeMOil Ha K3aMeHe:

CemecTtp

IIIxana orieHMBaHUA

Heynosnerso-
pUTEIBHO
(36-60 GamnoB)

Y 10BIIETBOPUTENIHHO
(61-80 GamnoB)

Xoporiio
(81-90 GamnoB)

OTian4HO
(91-100 6an-
JIOB)

CtyneHT umeer
36-60  OamroB
[0 HTOraM Te-
Kyliero u py-
OCKHOTO  KOH-
TPOJs, Ha DK3a-
MEHE He jJain
ITOJIHOTO OTBETA
HU HA OJUH BO-
poc.

CryneHT umeer
36-45  Oamios
[0 UTOTaM Te-
Kyliero u py-
OCKHOTO  KOH-
TPOJIs, Ha DK3a-
MEHE Jall II0JI-
HBIN OTBET
TOJNBKO Ha OJIWH
BONIPOC

Crynent umeet 36-50 Gain-
JIOB IO UTOTaM TEKYIIEro M
pyOEKHOTO KOHTpOJISI, Ha
9K3aMEHEe N1l TOJHBIA OT-
BET Ha OJIMH BOIIPOC M Yac-
TUYHO (TIOJIHOCTBIO) OTBE-
THUJI HA BTOPOIL.

Crynent umeet 46-60 Gan-
JIOB IO UTOTaM TEKYIIEro H
pyOEKHOTO KOHTpOJISI, Ha
SK3aMEHE J1ajl IMOJHBIA OT-
BET Ha OJUH BONPOC WU
YaCTHMYHO OTBETHJ Ha 00a
BOTIpOCA.

CTyeHT UMeeT 0 UTOram
TEKyIIET0 © PyOEKHOTO
KoHTponsa 61-70 6amioB Ha
JK3aMeHe He Jall TIOJIHOTO
OTBETa HU HA OJIMH BOIIPOC.

Crymenr wumeer 51-60
0aJJTIOB TIO0 MTOTaM TEKY-
mero U pyoeKHOTO KOH-
TPOJsi, HA DK3aMEHE Ja
MOJIHBIA OTBET HA OJIUH
BOINPOC M YaCTUYHO (I10JI-
HOCTBIO) OTBETHJI Ha BTO-
poii.

Crynent mmeer 61 — 65
0aJJTIOB TI0 MTOTaM TEKY-
mero U pyoeKHOTO KOH-
TPOJsi, HA DK3aMEHE [
MOJIHBIA OTBET HA OJIUH
BONPOC M YaCTHYHO OTBE-
TUa Ha BTOpoil. CTyneHT
nmeer 66-70 GamioB MO
WTOTaM TEKYIIEro U py-
OC)KHOTO KOHTpPOJS, Ha
dK3aMEHE) JHajd TIOJTHBINA
OTBET TOJBKO HAa OJIUH
BOTIPOC.

CryneHT ume-
et 61-70 Oan-
JIOB TO UTO-
ram TEKYIIETro
U PpyOexHOTrO
KOHTpOJIA, Ha
JK3aMEHE Jaj
MOJTHBIA OTBET
Ha OJWH BO-
mpoc W dYac-
THYHO  (TTOJI-
HOCTBIO)  OT-
BETWJI Ha BTO-
poii.
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Ikana cooTBeTCTBUS PEHTHHIOBBIX OLIEHOK NATHOANIBLHBIM OLlEHKAM

PelitunroBas orenka (B 6amnax) OreHka 1o mATuOaLTEHOM ITKaje
91-100 «OTIUIHOY
81-90 «XOpOILIO»
61-80 «YJIOBJIETBOPUTEIIHHOY
MeHee 61 «HEYAOBJIETBOPUTEIBHO»

7 YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

7.1 OcHOBHasi 1MTEpPaTypa

1. [Ty3psikoB A.®. TeopeTrndeckre OCHOBBI TEXHOJOTHH TJIa3MEHHOTO HATIBUICHUS:
VYue6. mocobue no Kypcy «TexHOIorus KOHCTPYKIUH U3 METAITIOKOMIIO3UTOBY 2-€ U311.-M:
MI'TY um. H.D. baymana, 2008. —360c.

2. 3amuTHBIC TOKPBITH: yuel. mocooue / M.JI. Jlobanos, H.W. Kapnonuna, H.I'.
Poccuna, A.C. FOposckux. — Exarepun0Oypr: U3n-Bo Ypan, yu-ta, 2014. —200c.

3. Poros B.A., ConosreB B.B., KonbiioB B.B.HoBbie MaTepuanbl B MallIMHOCTPOE-
HuM: Y4eb. mocodue. - M.: PYJIH, 2008. — 324c.

4. Koppo3noHHOCTOMKHE 1 )KapOCTONKHE MaTepualibl. XUMHYECKoe razodazHnoe
OCXKJICHHE 3alIUTHBIX TOKPBITUH [ DIEKTPOHHBIN pecypc]: kKypc neknuii/ B.B. Jlymuk [u ap.]. —
DIIEKTPOH. TEKCTOBBIE HaHHbIe. — M.: M3narenbckuii Jlom MUCuC, 2013. — 64 ¢. — Pexum noc-
tyna: http://www.iprbookshop.ru/56280.html. — 95C «IPRbooks».

5. TexHonornu KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MaTepUaioB U MOKPBITHIA
[DnexTpoHHBIH pecypc]: moHorpadus/ I1.A. Butsss [u ap.]. — DIEKTPOH. TEKCTOBBIE TaHHEIE.
— MuHnck: benopycckas Hayka, 2011. — 283 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/12322.html. — DBC «IPRbooks».

7.2 lonoJTHUTE/IbHAS JIUTEPATypa

1. TexHonornu KOHCTPYKIMOHHBIX HAHOCTPYKTYPHBIX MaTepUaioB U MOKPBITHIL /
[1.A. Butsss [u ap.]; mox oomr. pen. I[1.A. Butsss u K.A. Connuesa. - Munck: benapyc. HaByKka,
2011. - 283 c. -ISBN 978-985-08-1292-6.

2. TexHooTHs 1 CBOMCTBA CTICUCHHBIX TBEP/IBIX CIUIABOB U M3/CIIUNA U3 HUX. YUeO-
Hoe nocooOue s By30B / [Tanos B.C., UyBununA.M. —M.: <KMUCHUC», 2001. 428 c.

3. Kynunos B.B., boopos I'.B. Hanecenue nokpsiTuii HampuieHHEM. Teopus, Tex-
HOJIOTHSI U 000pyAoBaHue. YueOHMK JUIst By30B. M.: Metamnyprus, 1992. —432c.

4. Teopus popmupoBaHus NOKPHITUH. MeTOIbI TOTy4eHUs MOKPBITHI: Y4yeOHOe 1o-
cobue/ [lenoc C.H., lllyraes B.A.// MUCucC, 2007r.-65 c.

5. [Hemun E. Bakyymusle Texnosnoruu. Maremnext. 2009 r.-504 c.

6. Jlaitaep, B. W. 3amuTtHbie mokpsiTUs MeTarioB [ Tekct]/ B. W. Jlaiinep, -M.: Me-
tamtyprus, 1974. - 560 c.

7. Mertammzanus anma3oB it 0ypoBbix kopoHok / C.A. AmuHos, 3.0K. bepos,

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

7.3 llepuoguueckue U3IaHus
1. «CBepXxTBepAbIE MaTepUAIbI».
2. «[TopomrkoBast MeTaITyprust M (PyHKIIMOHATBHBIE TOKPBITHS.
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3. «CTHUH».
4. «[TOBEPXHOCTBL. PEHTTEHOBCKHE, CUHXPOTPOHHBIE 1 HEUTPOH-
HBIE UCCJIEJJOBAHMU I ».

7.4. MeTtonnueckne yKa3aHus K J1a00paTOPHbIM 3aHATHSIM

I0.E. Cnekrpos, E.JI. KpaBjoBa. TexHONOIMsI HAHECEHUS U CBOWCTBA NOKPHITUI MeTo-
JMYECKUE YKa3aHUs K 1JabopaTopHbIM padoTam. / MHCTUTYT LIBETHBIX METANIOB U MaTepUao-
Benenus. Kpacnosipek, 2008. —87 c.

Knanos A.B.MeTtoanueckue peKOMEHAALNH 110 BHIIIOTHEHUIO J1a00paTOPHBIX paboT 1Mo
TUCHUTUTMHE «TeXHOIOrHYecKue MpoLecchl HAHECEHHS MTOKPBITUN METO/1aMU BaKyyMHBIX TEX-
Hosnorui».—Bnagumup, Bal'y, 2013. 115 c.

7.5 UuTepHeT-pecypcsl

1. https://www.rfbr.ru/rffi/ru/library - Hay4aHas smekTponHas 6udamnorexa PODU.
2. https://elibrary.ru/ - 6a3za gannbix Science Index (PMHLY).
3. https://www.studentlibrary.ru/ - 9bC «KoHCYIbTaHT CTYyIEHTaY.
4. https://rusneb.ru/ - HanMoHaNbHAs ANeKTpoHHAas 6nbimmoTeka PI'B.
5. https://e.lanbook.com/ - OBC «JIanb».
6. https://iprbooks.ru/ - 9BC «IPRbooks».
7. https://urait.ru/ - ObC «¥OpaitT».
7.6 IIporpammuoe olecneyenune COBpPEeMEHHBIX HH(}OPMaALIHOHHO-

KOMMYHUKAIMOHHBIX TEXHOJIOT Ml
[Tpu npoBeieHUN 3aHATUI HCTIONB3YIOTCS JUIIEH3MOHHOE TPOrpaMMHOE 0OecTieueHue:

— IIporpammuoe obGecriedeHue cpeicTB aHTUBUpYcHOH 3amuThl Kaspersky Endpoint
Security must 6usHeca - Cramnmaptaeiii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ).

—  Oducnoe mporpamMmmuoe obecrieueHre MoitOduc CtanaapTHBINA.

— IIporpammHuoe obecnieuenue aiis padothel ¢ JokymeHTamu popmarta PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12.

— IIporpammuoe obecnieuenue s padotsl ¢ PDF-gokymentamu. ABBYY FineReader
15 Business

— IIporpammuoe obecrieueHre YHUBEpCaJIbHAsI CUCTEMA I BCECTOPOHHETO CTaTUCTH-
YEeCKOro aHajiM3a U BU3yanu3auuu JaHHbIX. Statistica Ultimate Academic for Windows 10 Rus-
sian/13 English na 500 mons3oBareneit JlokansHas Bepcust (Named User).

— IIporpammuoe cpencrBo-Buaeopeaakrop Movavi Bugeopenaktop 15 SE Academic
Edition.

Vuebnvie komniexmsi IPOrpaMMHOTO 00ECTICUCHHS:

— KOMIIAC-3D npunoxenue "lIpoekTupoBaHne U KOHCTPYUPOBAHHE B MAIIMHO-
CTpoeHUH";

— KOMITAC-3D npunoxenue «3D-monenupoBanue st 3D-neuatu'";

— KOMITAC-3D ayist cucteMbl MPOYHOCTHOT'O aHAJIN3A;

—  KOMITAC-3D naket o6noBinenuit APM FEM m1s1 npoYyHOCTHOTO aHANIN3a;

— KOMIIAC-3D npunoxenue «ruaporazoannamuka» KompasFlow.
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8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

3aHATHUS MO JUCUUIUIMHE MPOBOJATCS B CHEIHAIBHBIX MOMEMICHUSX (ayJUTOPHUSIX) IS
IMPOBCACHU A 3aHATUHI JICKOMOHHOI'O TUIIA, MPAKTUYCCKUX 3&H$ITPII>'I, IpYIIOBBIX U UHAWBUAYAJIb-
HBIX KOHCYJbTAIMil, TEKYIIEro KOHTPOJSI M IMPOMEXKYTOUYHOM arrecTauu. AyIUTOPUU YKOM-
IIJICKTOBAHbI CHGHHﬁHHBHpOBaHHOﬁ MGGGHBIO " TCXHUYCCKHUMU CPCACTBA 06yquI/1;1, CJIy’KallluMHA
JUISL TIpeICTaBICHUS HHPOPMAIHK OOJIbIION ayTUTOPUH.

Jlyist ipoBeicHHsI 3aHATUN JIEKIIMOHHOTO THUIA UMEIOTCS IEMOHCTPAIIMOHHOE 000pyI0Ba-
HUE 1 y4eOHO-HATJISTHBIE TTOCOOMS.

Jist caMOoCTOATENbHOM paboThl 00yUaIOMIMXCSl IMEIOTCS TOMELICHHU S, OCHAIIIEHHBIE KOM-
MBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu "MHTepHeT" M obecnedeHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAYy OPraHU3aIIH.

JlaboparopHbie paboOThI, TPOBOIATCS B CIICIIUATN3NPOBAHHBIX KOMITBIOTEPHOM KJIACCE C
COBPEMEHHBIM KOMIBIOTEPHBIM 000PYA0BaHHEM, UCTIONB3YIOIIMM B IIpoIiecce 00ydIeHHUs CTy-
JICHTOB MPOrpaMMHOE o0ecrieyeHune, MponucanHoe B 1. 7.7.

9 OCOBEHHOCTHU PEAJIM3ALIMU JTUCHUIIJIMHBI U151 THBAJINJ1OB 1
JIML C OTPAHUYEHHBIMHU BO3MOXHOCTSMU 310POBbS
JI71s CTyIeHTOB C OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI CO3/JaHbl CIIEIIMAIBHBIE yC-
JIOBUSI JUTsl TTONTy4eHUs oOpa3oBaHus. B 1ensx MTOoCTyMHOCTH MOJIY4YeHHs BBICHIETO 00pa3oBaHUs
o oOpa3oBaTeNbHBIM MIPOrpaMMaM HHBAIMIAMH U JUI[AMHU C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3JI0pOBbsI YHUBEPCUTETOM 00€CIIEYNBACTCS:

1. albTepHATHUBHAs Bepcusi OUIIMaIbHOrO caidTa B cetu «MHTepHeT» /Ui ci1aboBu-
JAIINX;

2. oOecrieueHne YCIOBUH ISl IPUCYTCTBUS COMIPOBOXK/IAIOIIETO aCCUCTEHTA, OKa3bl-
BAIOIIETO 00yYaroeMycsi HEOOXOIUMYIO TTOMOIIIb;

3. UCTIOJIb30BaHUE CBETOBOM CUTHAIM3ALUU JTyOJIUPYIONIYI0 3BYKOBYIO (Hampumep,

TpCBO)KHBIﬁ CHUTHAJI HpOTHBOHO)KapHOﬁ CI/ICTCMBI) AJIg JIMI € OTPpaHUYCHHBIMU BO3MOXXHOCTIAMUA
3JI0pOBBSI 110 CIIYXY;

4. o0ecrieyeHne CpeaCcTBaMHM ayAHO BOCIPOW3BEICHHS BU3yalbHON HH(pOpMaLUu
JIEKIIMOHHBIX MaTEPUAJIOB, PACIHMCAHUN M APYIUX OOBSBICHHUH, OTHOCAIIMXCSA K OpraHU3alnd
y4eOHOTrO0 mporiecca JUIs JIAI C OTPaHMYSHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS 110 3PEHHIO;

5. HaJIMYUe OPraHW3alMOHHBIX W TEXHHYECKHX CpPEACTB, 00ECHEYMBAIONINX BO3-
MOYKHOCTB JIOCTYIa 00y4Jalomuxcs B y4eOHbIe TOMEIICHNS U B IPYTHE TOMEIIEHHUS YHUBEPCHUTE-
Ta, CBSI3aHHBIE C OKa3aHHeM 00pa30BaTENbHBIX YCIYT, a TAKXKE JOCTyNa K MeCTaM IHUTaHUS, TH-
THEHBI U X KOM(pOPTHOTO NMpeOBIBaHNS B yKa3aHHBIX MecCTax A cTyneHToB ¢ OB3, nmerommx
HapyIIEHUs] ONMOPHO-JBUTaTeIbHOTO ammapara. (pacHMpeHHbIE JBEPHBIE MPOEMBI, JOMOIHU-
TENbHBIC MTOPYYHH, MAHTYChl, KHOIKH BBI30Ba OOCTY)KHBAIOIIETO MEPCOHANIA BCIIOMOTATEIbHBIX
MEXaHW3WPOBAHHBIX CPEACTB M MPUCIOCOOJICHUI Ul TMEePEMEICHUS MEXAy STaKaMu 3IaHUs
00pa30BaTENLHOTO YUPEKIACHUS U T.IL.).
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_ _ IIpuniaoxenne 1
JIMCT UBMEHEHUHU (JOINOJIHEHUMN)

B pabouyro mporpammy no guciuruinHe «TexHolorus HaHeceHUs! MOKPBITHH B MalIMHO-
CTPOEHHUMY IO HAIpaBJIeHUIO OATOTOBKU 15.04.05 KOoHCTPYKTOPCKO-TEXHOIOTHIECKOE 0Oectie-
YeHHe MAalluHOCTPOUTEIbHBIX Mpou3BoACTB. [Ipoduns moaroroBku — TexHonoruuuudpoBoro
MPOU3BOJCTBA Ha y4eOHBIH ToJ1.

IlepeyeHb BHOCUMBIX

Nen/m Jaevent (nynxr) PIIT U3MeHEeHU (10NO0JIHeHHH)

IIpumeyanue

OOcyxeHa 1 peKOMEHI0BaHa Ha 3aceqanuu kadenpsl «TexHoorus u o0opya0oBaHUE aB-
TOMATH3UPOBAHHOTO MPOU3BOJICTBAY»
pOTOKOJ Ne or" " 20 1.

3aBenyrommii kageapoit /M.M. Sxytinos/
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