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Conepxanue

Llenu 1 321241 OCBOCHMS JUCTIATIIHHBL. . .« .eneeneeteateteneeneeneaneneeneenainenns
Mecro auctumuinabl B cTpykType OIIOII BO....coooiiii
TpeboBaHMsI K pe3yabTaTaM OCBOCHHUS COACPKAHUS JUCIUTUIUHBL. ................
ConepkaHue U CTPYKTYPa JUCITUTUTAHBL (MOIIYIIS ) vevenveeneaneaneananeannanennns

OneHouHble MaTEpUabl 111 KOHTPOJIS YCIEBAEMOCTH U IIPOMEXYTOYHON aTTeCcTa-

MeTtoauueckue MaTepHuaJibl, OMPCACIIAOINNEC TPOUCAYPhI OLICHUBAHUW 3HaHPII>i, yMe-
HHﬁ, HaBBIKOB U (I/IJ'II/I) OIIBITA ACATCIIBHOCTH........ccvviiiiiiiiiiiniiiin,
YLIC6HO'MCTOI[I/I‘-ICCKO€ o0OecrieucHue JUCHHUIIIMHBI. ...t
MaTepI/IaJII)HO-TGXHI/I'-IGCKOG obecrieucHue JUCHHMIIIMHBI. ....ovvviiiiiiiiiiinnn,
OcobenHoctu peainu3anu TUCHUIIIMHBI IJIs1 MHBAJIWIAOB U JIMI C OT'paAaHNYCHHBIMHA
BO3MOJKXHOCTAMHU 310POBbA
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1 EJIM U 3AJAYA OCBOEHUS IMCHUIIJIMHBI

Llenpro OCBOCHHMS AUCIMIUIMHBI SBIISETCS YriyOJieHHEe 3HaHUH B 00J1aCTH MTPOM3BOJICTBA U
OKCIUTyaTallii a0pa3uBHBIX U JIE3BUWHBIX HHCTPYMEHTOB M3 CBEPXTBEPABIX MaTepHAJIOB, O3HA-
KOMJICHHE C MPEIIOYTHTEIFHBIMI 00JaCTIMH NTPUMEHEHUs aJMa3HBIX MHCTPYMEHTOB, obecrie-
YUBAIOLIMMH HAaUOOJIBIIYIO 3P PEKTUBHOCTH MO CPABHEHUIO C JPYTUMH.

3agayaMu M3y4eHHS AUCLUILIMHBI SBISIOTCS:

- O3HAKOMJICHHE CTYJICHTOB CO CBEPXTBEPIbIMU MaTepHallaMH U C (PU3UKO-XUMHUYECKUMU
OCHOBaMH UX IPOMU3BO/ICTBA;

- o0ydeHue croco0aM MOBBIICHUS U3HOCOCTOWKOCTH U HAAEKHOCTH YAEp)KaHUS aiMa-
30B B MaTpHIIE HHCTPYMEHTA;

- IPUBUTHE CTYJCHTaM HEOOXOAMMBIX 3HAaHUH JJIs1 BBIOOpA ONTHMAIBLHOTO COOTHOIICHUS
COCTaBa KOMIIOHEHTOB aJIMa30COJIEPXKALIETO0 KOMITO3UIIMOHHOTO MaTepHajia ¢ y4eTOM BHJa WH-
CTPYMEHTA U YCIOBUH €T0 HKCILUTyaTaI|H.

2 MECTO JUCIIAIIVIMHBI B CTPYKTYPE OIIOII BO
JlucuuIuiiHa OTHOCHUTCS K BapUaTHBHON 4acTH (OCHOBHOW YacTH) IMOATOTOBKH Maru-
ctpoB 1o HampasiieHn0 15.04.05 «KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOEe 00ECTIeUeHne MaIIuHO-
CTPOMTENBHBIX TIPOU3BOJICTBY.

3 TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
COAEPKAHUA JUCHUIIJINHBI
IIponiecc u3ydyeHus AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIUX
komneteHui B coorBeTcTBUM ¢ PI'OC BO u OOII BO no nanHoMy HanpaBieHHIO OATOTOBKU
KoHcTpykTOpCcKO-TEXHOJIOTHUECKOE 00ecrieyeHre MaIIMHOCTPOUTEIbHBIX IPOU3BOJICTB!

IIpodeccuonanbHble KOMIIETEHIIHH U COOTBETCTBYIOIIME UM WHIMKATOPBI JOCTHIKE-
HUN):

IIKC-1. Cnocoben pa3pabaTbiBaTh U BHEAPATh d()(PEKTUBHBIE TEXHOJIOTUU H3TOTOBIIE-
HUS U3JENIAN MAIlIMHOCTPOCHMS

IIKC-1.1 3naeT METOIMKH MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB U3TOTOBJICHUS
W3JIENIMA MaIIMHOCTPOECHHMSI, CUCTEMbI KOHCTPYKTOPCKOW M TEXHOJIOIMYECKOH JOKYyMEHTalluH,
TE€XHOJIOTMYECKON MOJArOTOBKM IPOU3BOJCTBA, MPOrPaMMHBIE CPEACTBA aBTOMAaTHU3allMU KOH-
CTPYKTOPCKO-TEXHOJIOTMYECKOM IMOATOTOBKH IPOU3BOJICTBA;

MKC-1.2 YMeeT npoeKTUPOBATh M BHEAPATH dPPEKTUBHBIE TEXHOIOTHYECKHE MTPOIECCHI
U3TOTOBJIEHUSI KOHKYPEHTOCTIOCOOHBIX W3/IEJIMI MAIlIMHOCTPOEHUS,

IMKC-1.3 Bnageer HaBbIKaMH Pa3pabOTKU TEXHOJIOTHYECKHX IPOIIECCOB M3TOTOBJICHUS
U3JIeIMA MAalIMHOCTPOEHUS, OTBEUYAIOLINX COBPEMEHHBIM TPEOOBAHMSIM KaueCcTBa MPOIYKLIUU U
TE€XHUKO-3KOHOMHUYECKOH 3()(heKTUBHOCTH MPOU3BO/ICTBA.

IIKC-2. CnocoGeH BbIOMpaTh M 3PPEKTUBHO UCIOIB30BaTh MaTepHaIIbl U CPEJICTBA TEX-
HOJIOTHYECKOTO OCHAIIEHUS U PEaM3alii TEXHOJIOTHYECKHUX IPOIECCOB M3TOTOBJICHUS Ma-
IMIMHOCTPOUTENHEHON MPOTYKIIUHU:

IKC-2.1 3Haer coBpeMEHHBIE KOHCTPYKIIMOHHBIE M WHCTPYMEHTAIbHBIC MaTepHalbl,
TEXHOJIOTUYECKHE BO3MOXKHOCTH CPEICTB TEXHOJIOTHYECKOTO OCHAIeHHs (000pyrIoBaHMs, TeX-
HOJIOTHUYECKOW OCHACTKH, CPEJICTB MEXaHU3aIlMH W aBTOMATHU3AIMH) IS PEeaTH3alui TEXHOJO-
THYECKUX MPOIIECCOB U3TOTOBJIEHUS! MATMHOCTPOUTEIbHON MPOAYKIIH;

MKC-2.2 YMmeer aHanu3upoBathb, BHIOUPATh U A(H(HEKTUBHO UCIIOIB30BaTh MaTEPHAIBI U
CpeACTBa TEXHOJIOIMYECKOT'O OCHAICHMS JJIsl pealu3alMid TEXHOJIOTMYECKHX IPOLIECCOB M3T0-
TOBJICHHSI MAIIIMHOCTPOUTEIFHON TIPOTYKIIHH;

IIKC-2.3 Brnageer HaBbIKaMU 10 BBIOOPY ¥ 3(h(hEKTHUBHOMY MCIIOIB30BAaHUIO MAaTEPUAIOB
U CPEJCTB TEXHOJIOTHUECKOTO OCHAIIEHHS IS pean3aliil TEXHOJIOTHYECKUX MPOIECCOB M3TO0-
TOBJICHHS] MAIIIMHOCTPOUTENILHONU MPOAYKIIH



IIKC-3. CriocobeH MpOeKTHPOBATh CPEACTBA TEXHOJOTHYECKOTO OCHAIIECHUS MAIIUHO-
CTPOUTENIbHBIX TPOU3BOJICTB!

IMKC-3.1 3raer ycTpOHCTBO U XapaKTEPUCTUKH CPEJICTB TEXHOJIOTUYECKOTO OCHAIICHUS
(06opynoBaHMsl, TEXHOJIOTUYECKOW OCHACTKH, CPEJCTB MEXaHU3AIMH U aBTOMAaTU3alli1) U METO-
JTUKU UX IPOCKTHPOBAHMUS,

INKC-3.3 Bnageer HaBbIKaMH aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHS CPEJICTB TEXHO-
JIOTUYECKOT0 OCHAIIEHUSI MAIIMHOCTPOUTEIHLHBIX MPOU3BOJCTB.

B pe3yabTare u3yyeHusi JMCHUILUIMHBI CHLyOeHm 10JIKeH:
3Harth:
* (hU3HKO-MEXaHMYECKHE CBOMCTBA CBEPXTBEPIBIX MAaTEPHAIIOB M 00JIACTH UX IPUMEHEHUS
(31);
" CrocoObI MOJTYYCHHsI CBEPXTBEPABIX MaTepuaion(32);
* KIacCH(DUKAIMIO alIMa3HBIX TOPOIIKOB U METO/IbI KOHTPOJIS UX KadecTBa(33);
" croco0bl 00pa0OTKM aTMa30B JUIS TOBBIIMICHHUS WX SKCIUTYaTallMOHHBIX XapaKTEPUCTHK
(34);
" BUJBI H3HOCA aJIMA30B B HHCTpyMeHTax(35)
" OCHOBHbIE TPeOOBAaHUS K KOHCTPYKIUSM Kamep BBICOKOTO JIaBICHHS I TOJTYYCHUS
CHHTETHUYECKUX aJIMa30B U KyOuueckoro HuTpuaa 6opa(36);
" METO/bl METAJUIU3AIHH ATMAa3HOTO ChIpbsi(37);
* TpeOoBaHUS K (PYHKIIMOHAIBHBIX MOKPHITHSM IS MIOBHIIMICHUS W3HOCOCTOMKOCTH HHU3KO-
COPTHBIX TEXHHMUYECKHUX aJIMa30B B aIMa3HO-a0pa3uBHBIX HHCTpyMeHTax (38).

Ymers:

" MOJEIMPOBATH IIPOLECCHI, IPOUCXOASIINE PH KOHACHCAIMM IapOB METAJIa Ha aIMas-
uble 3épHa (Y1)

* BBIOMpPATh MaTepHalbl, 000OPYAOBAaHUE U CIIOCOO OCAKACHUS (HYHKIIMOHAIBLHOTO MOKPHI-
TS, 00ECTIEUYNBAIOIIETO MOBBIIIEHUE MPOYHOCTHBIX XaPAKTEPUCTUK aIMa30B M HAEKHOCTH MX
yaepKaHuM B HHCTpyMeHTax. (Y2)

" OIEHUBATh W MPEACTaBIATh PE3yIbTaThl MUCCIEAOBAHUS MO BIUSHUIO (PYHKIIMOHATHHBIX
MOKPBITHH Ha U3HOCOCTOMKOCTH aiMa30B B HHCTpyMeHTax (Y 3);

* pa3pabaThiBaTh TEXHOJOTMUYECKUN MPOIIECC METAIM3AlUU aMa30B, 00ECIEeUNBAIOIIETO
IIPU CIIEKaHUM MaTPUIbl HHCTPYMEHTA (PU3NYECKYI0 U XUMUYECKYI0 COBMECTUMOCTh KOMIIOHEH-
TOB MOKPBITHSI C COCTABOM CBSI3KH M MPOMUTOYHBIM MaTepraiom (Y4).

Baagern:

* pH(poOpManHel 0 BUAAX aIMa3HbIX HHCTPYMEHTOB, CIIOCOOOB X U3TOTOBIEHUS U HCIONb-
3yeMbIX B HUX XapaKTepUCTUKaX ajIMa30B 10 KauecTBY U 3epHUcTOCTH (B1);

* pHpopManKel 0 MPAaKTUYECKOM MPUMEHEHUH PA3TUYHBIX METOI0B HAHECEHUS TTOKPBITHIA
Ha anMa3ssl (B2);

" CMOCOOHOCTHIO UCTIOIH30BaTh HAYYHBIC PE3YNIbTAThHI IO H3YYEHHUIO BIUSHUS are3HOHHO-
AKTHBHBIX METAJUTMYECKUX TOKPBITUNA HAa M3HOCOCTOMKOCTH aiIMa30B B MHCTPYMEHTAaX M HA OC-
HOBE WX aHAJIM3a ONMTHUMU3UPOBATH BETUYHHY SYHEPTUU KOHJCHCAIIMH PACIIBUIEHHBIX YACTHI] Me-
TaJlia Ha IOBEpXHOCTh anmasa(B3);

" CMOCOOHOCTHIO K MPO(ecCHOHANILHOMY YIPAaBICHUIO BaKyYYMHOW YCTaHOBKOW C TPHO/I-
HOM CHCTEMOW pacHbUICHHUs] METAJIJIOB, 0OECTICUMBAIOIICH 3aMEIIeHNE BaKaHCUM Ha JTe(PEKTHBIX
y4acTKaX MOBEPXHOCTH ajiMa3a aTOMaMH OCHOBHOTO KOMIIOHEHTA MOKphITUs.(B4).



4.1 Coneprxanue pa3aeioB JUCHUINIMHBI

4 COOJEP) KAHHUE U CTPYKTYPA JUCIUIIVINHDBI

No | HammenoBanue Dopmupyemasi Popma
pas3z. | paszgena Conepxanue pasgena KOMIIETEHIINS [TEKYLLETO
(JacTh KOMIIE-[KOHTPOJISA
TEHIIWH)

1 2 3 4

1 IlonsTne o | [TousiTrie 0 cBepxTBepAbIX MarepHanax W ux kiac- | IIKC-2.1 JIP,
CBEPXTBEPIBIX cudukanus. IIpupoarsie anmasbl. OcHoBHbIe rumo- | ITKC-3.1 113,
Marepuaiax Te3bl TPOUCXOXKICHUS anMa3zoB B mpupoze. CuHTe- K,

Trdyeckue anmassl. Kybnueckuit autpun 6opa (KHB) T
U JpyTue CBEPXTBEpIble MaTepHalbl HA €0 OCHOBE.
Ousuko-mexannueckue cpoiictBa CTM. ObGnactu

npuMmeneHuss CTM.

2 [Tomyaenue Kamepa BBICOKOTO JaBII€HUS IS TIOTY9ICHUS CHHTE- IKC-2.1 13,
CBEPXTBEPIBIX TUYECKUX aJIMa30B U KyOM4eCKOro HUTpUAA Oopa. IIKC-3.1 K,
MaTepuaoB [pouecc monmuMopdHOro MpeBpalieHUs TeKcaro- T

HaJIBHOTO HUTpHUIA 60opa B Kyonueckuii. [lonmmkpu-
craymaeckne CTM.

3 INopomiku u3 an- | 3epHOBOM COCTaB aJIMa3HBIX MOPOIIKOB U uX kiac- | IIKC-2.1 JIP,
Ma30B, X Npou3- | cudukanus. TeXHOJOTHMH H3TOTOBICHUS MUIH(IIO- K,
BOJICTBO, KJIac- POILIKOB ¥ MUKPOIOPOIIKOB. 36pPHUCTOCTh U HOPMBI T
cuduKanus u 3epHOBOI0 COCTaBa MUTU(IOPOIIKOB, MHKPOTIOPOIII-

KOHTPOJIb Kaye- KOB M CcyOMuKporopomkoB. KoHTponlb KadecTBa

CTBa MOPOUIKOB. MUKpPOTBEPIOCTh anma3oB. IIpoyHoCTb
MOHOKPHUCTAJUIOB  anMa3zoB. MeTonsl H3MepeHHs
MHUKPOTBEPAOCTH ¥ MPOUYHOCTH aJIMa30B.

4 CriocoObl kper- | 3auekaHka. 3aBajbIIOBKa. [punyaurensnoe | IIKC-1.1 13,
JIeHUs aTMa30B B | IapupoBaHue. Mexanndeckoe kpemienue mpu- | [IKC-2.1 K,
MHCTPYMEHTE. JKUMHBIMU IIJIACTUHAMU WU JIPYTHMH yCTPOICTBaMH. T

3aIMBKOH KUIKUM METAIIOM.

CriocoObl opMUpOBaHHS aTMa30HOCHON YacTH aj-
Ma3HO-a0pa3uBHBIX MHCTPYMEHTOB: LIEHTPOOEKHBIM
JUTHEM; CIIOCOO0aMHU TabBAHOTEXHUKH; CIIOCOOAMH
IOPOUIKOBON METAJITYpPIUH.

5 Anmasnele abpa- | Kimaccudurauumst anmasaeix aOpasuBHbIX uHCTpy- | IIKC-1.1 JIP,
3UBHBIE UHCTPY- | MEeHTOB. BriOop KoHCTpyKIMM 1 pasmepoB uHcTpy- | IIKC-1.2 K,
MEHTHI U TEXHO- | MeHTa, npoduist paboyeid moBepxHoctu, mapku u | [IKC-2.1 T
JIOTUH UX U3TO- 3ePHUCTOCTH aiMa3Horo nopouika. Beibop konmen- | [1KC-2.2
TOBJICHHS. Tpauuu anMasoB. PacueT mMacchl anMaszoB B HHCTPY-

MeHTe. OCOOEHHOCTH TEXHOJIOTHH HW3TOTOBJICHUS
WHCTPYMEHTa Ha OpraHu4eckoi cszke. CocTaBbl
OpPraHUYECKUX CBSI30K U PacueT BECOBOTO conepikKa-
HUSI KOMIIOHEHTOB IIUXTHI CBSI3KU. TE€XHOJIIOTHH H3-
TOTOBJICHUS HWHCTPYMEHTOB Ha METaJUIMYeCKOH
cBszke. CocTaBbl METALIMYECKUX CBA30K M pacyer
BECOBOTr'0 COJEPKAHMUSI KOMIIOHEHTOB IIMXTBHI.

6 OnHOKpHUCTATB- Anmazueiid pexymmuii mHCTpyMeHT u TexHomorus | [IKC-1.1 JIP,
HbIE aJIMa3HbIE €ro  W3roToBJeHWs.  AnmasHble  KoHTpojdbHO- | [IKC-2.1 K,
WHCTPYMEHTBI U3MEPUTENbHBIE WHCTPYMEHTBI, HX KilacCU(pUKAIHS T

u TpC6OBaHI/I${ K UX U3rOTOBIICHUIO. AJIMa3HBIE BO-
JIOKH U TCXHOJIOTHUA UX U3TOTOBJICHUA.




1 2 3 4 5

7 IIpaBsimue an- Anmasnaple urael. Anmasel B omnpaBax. I[Ipassmume | [TKC-1.1 JIP,
Ma3HbIe HHCTPY- ajMa3Hbple KapaHmamu u ux kinaccuukanus. Tex- | TTKC-2.1 K,
MEHTEI HOJIOTHSI U3TOTOBJICHUSI alTMa3HbBIX MIJI M MPaBSIIIUX T

aTMa3HbIX Kapanpjaiiei. [lpapsinue anmasHble po-
JIUKH TIpsAMOTO # ¢acoHHoro mpodmist. OTindau-
TeJIbHBIE 0COOEHHOCTH MX MPOCKTUPOBAHUS U U3TO-
TOBNIeHHs. M3roToBNEHUE MPAaBSIIMX POJUKOB Me-
TOJIOM T'aJIbBAHOIJIACTHKH.

8 AnMasHbIe UH- AnmaszHbie OypoBble KOpoHKM W uX kinaccuduka- | [TKC-1.1 JIP,
CTPYMEHTHI JIs uus. ['eomerpust pexymei yactu marpuusl Oypo- | ITIKC-2.1 K,
OypeHust BBIX KOPOHOK. CXeMbl pa3MeIleHHs alIMa30B B MaT- T

pHIIax KOPOHOK. TexXHOIOrust N3roToBICHUS aIMas3-
HBIX OYpOBBIX KOPOHOK. B3amMocCBs3b KauecTBa
JIMa3HOTO CBHIPbSl C TBEPAOCTBIO pa3dypuBaeMoit
MOpoabl. ANMasHble KaTHOPOBOYHBIE PACIIMPUTENIN
U MX POJIb TP OYpEHNH CKBAXKHH.

9 Bugpl u3Hoca an- | Anre3woHHbIH, aOpasuBHBIN, auddysuonsbii, xu- | [TKC-1.1 K,
Ma30B B HHCTpY- MUYECKUH, OKHCIUTENbHBIH. Makpo- u mukpocka- | [IKC-2 T
MEHTax JIBIBaHUE, 00ECIIeUrBAIOIINE MPOLECC CaMo3aTauH-

BaHMs.BeinajieHne aamasa u3 MaTpuIbl

10 | CnocoObl penBa- | MzbuparenpHoe apodneHue. Tepmonumkaupoanue | ITKC-1.1 K,
puTensHOM 00pa- | anMa3HOTO Chiphs. OBamm3arust anmasos. [lommpo- | TIKC-2.1 T
00TKH aIMa30B BaHHE aJIMa30B: MEXaHUYECKOE, TEPMHUYECKOE, XH-

Mu4eckoe. MeTtannuzaius aiMasoB.

11 | Mertoasl MeTai- Marepuansl nokpeituit. Knaccudukamus meromos | IMKC-2.1 13,
JIM3aLMY alIMa3- HaHECeHHs MOKPBITHI Ha anMasbl: dnmekTpoxumude- | [TKC-2.2 JIP,
HOTO CHIPbS CKHM, XUMHUECKHH (OecTOKOBEIi), HaHecenne Me- | I1KC-2.3 K,

TAUTMYECKUX TOKPBITHHA U3 KUAKOU (asbl, BXKHUTa- T
HUEM MEXaHW4YEeCKH HaHECEHHOI'O IMOKpHITUS. Me-

TOJAbl HAHECEHUS IOKPHITUH IyTeM IIO/ABEIACHUS

0CaXJITaeMOT0 MaTepualia K TOBEPXHOCTH aIMa3HBIX

3epeH: HCIapeHNeM METAJUIOB B BaKyyMe, METOJAO0M

ra30TPaHCIOPTHBIX PEAKLHUH, HOHHO-IUIa3MEHHBIM

pacnbiieHrneM MetanmnoB. KoMOMHMpOBaHHBIE Me-

TOJIbl HAHECEHUs TOKPBITUN: JIE€TOHAILIMOHHBIN, pe-

aKIMOHHOE OCaXKACHUE B JAWUCIEPCHOM MeTajuln3a-

TOpe, HHTErpaJIbHbIE METOMbI.

12 Hanecenue opu- Honno-mnasmennsie Metoanl Metaumsaruu. [Ipe- | I[TKC-1.1 113,
€HTUPOBAHHOU MMYIIeCTBa HOHHO-TIa3MEHHBIX MeTo/IoB MeTtaiutn- | [1IKC-1.3 JIP,
(opTOTpOITHOIA) 3auuu  anmaszoB. TpeOoBanuit k xoHcTpykuumsim | IIKC-2.1 K,
OCTPOBKOBOM YCTPOWCTB JJIi MOHHO-TUIa3MeHHOW MeTayvu3aruu | [TKC-2.2 T
CTPYKTYPBI TIO- nopomikoBoro  Marepuana. Crocober  omenku | [TIKC-2.3
KPBITHSI HA HU3KO- | HaA&KHOCTH anMas3oyaepkaHusi B abpasuBHbiX uH- | I1IKC-3.3
COPTHBIE TEXHH- CTpYMEHTaX.

YCCKHUEC aJIMa3bl

®a3000pazoBaHUsl B OCTPOBKOBBIX MOKPHITHIX MPH
TepMooOpaboTke anmasza. BnusHHe OCTPOBKOBOM
CTPYKTYpBl TOKPBITUS H3 aAre€3MOHHO-aKTHBHBIX
METAJIJIOB HAa MPOYHOCTh, M3HOCOCTOWKOCTh M Ha
HaAEKHOCTD y/Iep’KaHUs aTMa30B B HHCTPYMEHTE.

B rpade 5 npuBoasTcs nmiaaHupyemble GOpMbI TEKYILEro KOHTPOJIS: 3aluTa Jadopa-
TopHOH paboTsl (JIP), 3ammra npaktudeckoro 3anarus (I113), BelosHEHNE KypCOBOTO MPOEKTA
(KII), xkypcoBoii padotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nomaninero 3aganus
(13), nanucanue pedepara (P), acce (3), komnoksuyM (K), pybexusiit konTposs (PK), Tectu-
posanue (T) u T.1.




4.2 CTpyKTypa M CIHILIHHBI
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIISIeT 4 3aueTHble equHUIBI (144 qacoB)

TpynoeMKoCTb,
Bun pabotst JaCcoB
2 ceMecTp
OO0u1asi TPy10€eMKOCTh 144
AynuTopHas padora: o4
Jexyuu (J1) 10
Jlabopamopnvie 3anamus (JIP) 36
Ipaxmuueckue sanamus (113) 8
CamocTosiTeibHasi padoTa: 63
Pacuetno-rpaduueckoe 3ananue (PI'3)
CaMoCTOSATEIbHOE U3YUYEHUE PA3/IEIIOB 40
Camonoaroroska (mpopadoTKa U TOBTOPEHHE
JIEKIIMOHHOTO MaTepuaia U MaTepuana y4eo-
HUKOB M y4eOHBIX IOCOOMIA, TOATOTOBKA K 23
71a00paTOPHBIM M TMPAKTUYECKUM 3aHATHUSM,
KOJUIOKBUYMaM, pYyOeXKHOMY KOHTPOJIO |
T.J.),
IloaroroBka u ciaya 3xk3amMeHa 27
Buj MTOroBOro KOHTpOJIs IK3aMeH
4.3 JleKUHOHHBbIE 3aHATHS
Ne TeMbl
1 [ToHsATHE O CBEPXTBEPIBIX MaTepHaIax M crocodax WX MPOU3BOJICTBA
2 CriocoOblI KperieHHs! aTMa30B B MHCTPYMEHTaxX
3 AJMa3HbIe TOPOIIKH, UX MPOU3BOACTBO, KiIaccu(PUKAIUSI U KOHTPOJIh KauecTBa
4 Crioco0bI TIpeABapUTEIIbHON 00pabOTKH aMa30B Tl MOBBIIEHUS () PEKTUBHO-
CTH UX UCTIOJb30BaHMS B MHCTpyMeHTaX. JIOCTOMHCTBA U HEIOCTaTKU
5 [TpoTHBOpEUMBBIN XapaKTep BIUSHUS CYLIECTBYIOIIUX CIIOCOOOB METaNTU3AI[IH
aJIMa30B Ha TIOBBIIIIEHHE PA00TOCTIOCOOHOCTH HHCTPYMEHTA
6 [IpenmyriecTBa HOHHO-TIA3MEHHBIX METOJOB HAHECEHHS TYTOIUIABKUX aJIr€3H-
OHHO-aKTUBHBIX METAJUIOB B BaKyyMe Ha aiMa3HbIe 3€pHA




4.4J1abopaTopHble 3aHITHUS

=

HanmenoBanue 1abopaTopHbIX paboT

HpOI/I3BOI[CTBO IOPOIIKOB aJiMa3a, X KJIaCCI/I(i)I/IKaHI/ISI 1 KOHTPOJIb KAa4YCCTBa

AnMasHbIe HHCTPYMCHTDLI IJIA ITPABKU

AnmMasHble 0ypOBbIe KOPOHKH M PACHTHPUTEITH

TexHoJIOrny U3roTOBJICHHUS aIMa3HbBIX MMpaBAIUX HHCTPYMCHTOB

TexHoJIoTHs H3rOTOBJICHUS aJIMa3HBIX 6yp0BBIX KOPOHOK

ATMa3HBIN peXYIIMA U MEPUTEIbHBIA HHCTPYMEHT

Anma3zHble abpa3uBHbIE HHCTPYMEHTHI

TexHoIorus U3roToBJICHUS aIMa3HBIX H_UII/I(bOBaHBHBIX KpYroB Ha OpFaHI/I‘{eCKOﬁ CBA3KC

OO |NOOTBAIWIN| -

W3ydeHne KOHCTPYKUUHU U IPUHIUIIA paOOThl YCTAHOBKH C TPUOJHOW CUCTEMOM AJIi HOHHO-
MJIa3MEHHOW METAJUTM3allMU aJIMa3HbIX 3€PEH.

HOI[I"OTOBK& AJIMa3HOTI'O CBIPbS K HOHHO-TIJIa3MEHHOMN METalJIM3aluu.

11

Hanecenune TUTAHO-HUXPOMOBOTI'O ITOKPLITUA HA aJIMa3HbBIN IOPOIIOK.

12

OnpeﬂeneHHe IMPUBCCA AJIMA3HOTO IMOPOMIKA IMOCJIC €T0 MCTAJIJIM3allH.

4.5 IlpakTHyecKkune 3aHATHS (CeMHHAPDI)

Ne Tema

DU3NKO-XUMHYECKHIE OCHOBEI ITPOLECCCOB MOJTYYCHHUS CUHTCTUUCCKUX aJIMAa30B

1

2 | Kamepsl BBICOKOTO JIaBIICHUS JJIsI CHHTE3a CBEPXTBEP/IBIX MAaTCPHUAIOB

3 | CocraBbl OpraHUYeCKHX CBSI30K. PacueT BecoBOro cojeprkanus KOMIIOHEHTOB Opra-
HUYECKOU CBA3KU

4 | CocTaBbl METAJUTMYECKUX CBS30K. Pacuer copeprkaHuss KOMIOHEHTOB METaJlIN4e-
CKOU CBSI3KH

5 Pacuet BecoBoro COJCP:KaHNs aJIMAa30B B MHCTPYMCHTC

6 | CnocoOsl KpernsieHns aiMa30B B UHCTPYMEHTAaX U MX BIMSHUE HAa CTOMKOCTh MH-
CTPYMEHTa

7 | BnusHre pekoMeH1yeMbIX ClI0OcOOO0B MpeIBapUTEeIbHOM 00pabOTKH aaMa30B Ha
IPOYHOCTH 3aKPEIUIEHHS U U3BHOCOCTOMKOCTh B MHCTPYMEHTE

8 | ®U3HKO-XUMHUECKUE OCHOBBI aAT€3MOHHOTO COETUHEHNS aIMA30B C METAJUINYe-
CKOM MaTpuuen

9 OcHOBHBIE MCTOAbI MCTAJTIN3alIUN TEXHUYICCKOI'O aJIMA3HOT'O ChIPbA. I[OCTOI/IHCTBa
N HEJOCTAaTKHU

10 38.M€H.[6HI/IC BAKaHCHUU Ha NPUITIOBECPXHOCTHBIX YUACTKAX aJIMa3a aTOMaMU OCaAKAac-
MOro MEtajijia Ipyu HOHHO-TIJIA3SMCHHBIX METOJaX METAJIJIM3allun




4.6 CamocTosiTeJIbHOE H3YYeHUEe Pa3/1eJI0B AUCHHIIIUHBI

Ne Bomnpockl, BBIHOCHMbIE Ha CAMOCTOSITEIILHOE U3yUEHHE
pasz.

1 | Ky6uueckuii nutpua 6opa (KHB) u apyrue cBepxTBepable MaTepHaibl Ha €ro oc-
HoBe.O0acTn MpuMEeHEeHHsI THCTpyMeHTanbHbIX CTM.

2 | Ilpouecc monmuMop(hHOTO MpeBpalieHus] TeKcaroHaIbHOTO HUTPUAA Oopa B KyOu-
yeckuil. [lomukpucrammueckue CTM

3 | TexHONOTHS U3rOTOBJICHUS NUIH(IIOPOIIKOB, MUKPOIIOPOIIKOB, CyOMUKPOIIOPOIII-
KOB. 3€pHHCTOCTh U HOPMBI 3€PHOBOI'O COCTaBa HUIM(IOPOIIKOB, MUKPOIOPOIII-
KOB M CyOMHKPOIOPOIIKOB.

4 | ®opMupOBaHUE  AJIMa30HOCHOW YacTM  ajlMa3HO-aOpa3sUBHBIX  MHCTPYMEH-
TOB:IIEHTPOOEKHBIM JIUTHEM;CIIOCO0aMH TaIbBAHOTEXHHUKH; CIIOCO0aMH TTOPOILKO-
BOW METaJLUTypPIrUHu.

5 | BeIOOp KOHCTPYKIIMU U pa3MepoB MHCTPYMEHTA, MPpOohuiIst pabodel MOBEpXHOCTH,
MapKU ¥ 36pHUCTOCTH aJIMa3HOro mopouika. Beibop MarepuanoB MaTpuis! (CBS3-
k1). BeIOOp KOHIIEHTpaluy ajiMa3oB.

6 | AiMa3Hble KOHTPOJBHO-U3MEpPUTENbHbIE HHCTPYMEHTBI, MX Kiaccudukauus u
TpeOOBaHUS K MX U3TOTOBJIEHHUIO. AJIMa3HbIe BOJOKM M TEXHOJIOTUSI UX M3TOTOB-
JICHUS.

7 | IlpaBsimue anMasHble POJUKU MPSIMOTO M (acoHHOTO Npoduist. OTINYUTENbHbIE
0COOEHHOCTH MX MPOEKTUPOBAHMSI U U3TOTOBJICHHUS.

8 | B3aumocBA3b KauecTBa ajJMa3HOI'O ChIPbs C TBEPAOCTbIOPA30ypUBAEMOI MOPOJIBI.
AJMa3HbIe KaTMOPOBOYHBIC PACHIMPHUTEIH U UXPOJb IPH OYPEHUU CKBAKUH

9 | Ilpouecc camo3aTayrBaHMsl aIMa30B IPU 3KCITyaTallud HHCTPYMEHTA.

10 | I'eomerpust pexymield 4yacTd MaTpPUIBI OypOBBIX KOPOHOK. CXeMBbl pa3MelieHHs
aJIMa30B B MAaTpHUI[aX KOPOHOK

11 | Meroasl METAJUTM3AIMH AIMAa3HOTO CHIPBS

12 | MoHHO-1II1a3MEeHHbBIE METO bl METAJTU3AINH

S OHEHOYHbBIE MATEPHUAJIBI VI KOHTPOJIA YCIIEBAEMOCTH

U MIPOMEKYTOYHOM ATTECTAIIUA

5.1 OueHouHble MaTepPHAJIbI 1JI5 TEKYLIEr0 H Py0e:KHOT0 KOHTPOJISI YCIIeBaeMOCTH
Texymmii KOHTPOJb YCIIEBAEMOCTH CTYJACHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C OalIb-
HO-pelTHHroBOW cructeMoi arrectanuu odyyatouuxces no OII BO B KBI'Y. Csenenust 06 opra-
HU3AIMH PaOOTHI MO ATON CHCTEME MTPUBECHBI B TAOIHUIIE.

Ne KoHTponbHbIE MEpONIpUATHS Maxc. Gan
(pacmipen.)
1 | [ocemenue 3ausTuit 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 BrinonHenue u 3ammra 1abopaToOpHbIX U MPAKTUYECKUX 24(8+8+8)
pabot
Htoro 70
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KonnoxkBuymsl

KomnokBuymsl mpoBOAATCS MO BOMPOCAM, BBIHOCUMBIM Ha MPOMEKYTOUYHYIO aTTecTa-
uto. [Ipu 3ToM Ha KaXAblil U3 TpeX PYOEKHBIX KOHTPOJIBHBIX MEPONPHUITHS BHIHOCUTCS OJIHA
TPETh BOIIPOCOB U3 OOLIEro UX YKcia K dk3aMeHy. [1oAroToBka K KOJIOKBUYMY OCYIIECTBIISETCS
M0 MarepuajaM JIeKIHi, 1a00paTOpHBIX PadOT U OCHOBHOH M JOMOJHUTEIHHOW JIMTEPATYPHI,
PEKOMEH1yeMOM MO TUCIUILINHE.

TecThl

Jlnist TeKyIero KOHTPOJIS YCHEITHOCTH 0O0y4eHUs HCIIONIb3YIOTCS pa3padoTaHHBIE HA Ka-
(enpe aTTecTalMOHHBIE NEJarOrn4eckue U3MEpUTENIbHbIE MaTepHaiIbl AJIs1 KOMIIBIOTEPHOIO Te-
CTHpOBaHUs (TecTOBbIE 3a7anus). CTPYKTypa 3TUX MaTepUAJIOB NPUBEICHA B TaOJIHIIe

Ne Tema Koimu.

TEM 3aJaHUuN
1 | AGpa3uBHbIe MaTepHalibl U UX PU3UKO-MEXAHUYECKUE CBONCTBA 19
2 | Tlopomiku n3 0OBIYHBIXa0PA3UBHBIX MAaTEPUATIOB 14
3 | Anma3HbIe TOPOIIKH 23
4 | MeToabl KOHTPOJIsl aOpa3uBHBIX MOPOIIKOB 19
5 | AGpa3uBHbIE HHCTPYMEHTHI 15
6 | TexHonorus nu3rotoBiaeHus aOpa3uBHBIX HHCTPYMEHTOB 24
7 | Anma3Ho-abpa3uBHBIC HHCTPYMEHTHI. 21
8 | TexHOJIOTHS M3TOTOBJICHHUS aIMa3HO-a0pa3UBHBIX HHCTPYMEHTOB 42
9 | OgHOKpUCTAJIbHBIE aJIMa3HbIe HHCTPYMEHTHI 30
Uroro 207

Ilpumepovr mecmoguix 3a0anutl
1. ToHKO3epHUCTBIE arperarhl amMa3a OBaJIbHON (POPMBI, COCTOSIIIINE U3 MACChl MUKPO-

CKOIMMYCCKUX KPUCTAJIJIOB OTHOCATCS I'PYIIIIC

1) oopt—
2) xapOoHajo +
3) Oammacekl —

2. CopmynupoBail coueTaHue TpéX HEOOXOTUMBIX YCIOBUH (Cpelibl, JaBICHUS U TEMIIe-
paTypbl) A CHHTE3a ajiMa3a U pacCcUUTall KPUBYIO paBHOBECHS TpaduT — anmas

1) JlaByasbe —
2) Tennanu —
3) Jleiinyuckwuit +
4) Bepermarus —

3. YcraHOBIEHNE COOTBETCTBUS MEXIY HHCTPYMEHTAIbHBIMU MaTEPUATIAMHU U UX MO-

IyJbIO YIIPYTOCTHU:

1) Anmas 72000 — 93000 I'/mm?
2) KapOun 6opa 29600 kI'/Mm?
3) Kapbun kpemuus 36500 xI'/Mm?
4) MeraiokepaMHYeCKHE CILTaBbI 44000 kI'/vm?

4. Mcrionap30BaHUE B KAUECTBE HAITOJIHUTEIS OOBIYHBIX a6pa31/IBHBIX 3CpPCH B aJIMA3HO-

abpa3MBHBIX HHCTPYMEHTOB HE CIIOCOOCTBYET

1) TOBBIIICHUIO MPOYHOCTH MATPHIIBI MHCTPYMEHTA —

2) DKOHOMHUH JOPOTOCTOSIIETO ajaMasa —

3) yay4IIEHHIO CaM03aTaYnBAEMOCTH —

4) TOBBIMICHUIO TOYHOCTH M Pa3MepOB 00pabaThIBACMON IeTalu +
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5. Ha BbIOOp MaTepuasna KopIryca aiMa3HOr0O MHCTPYMEHTA HE BIHSET
5) cBs3Ka —
6) Temneparypa ClieKaHUs aIMa30HOCHOTO CJIOS —
7) PpeXHUMBI SKCILTyaTallid HHCTPYMEHTA —
8) wMapka u 3epHHCTOCTh aIMa3oB +

6. ImnpernupoBaHHble OypOBbIe KOPOHKH MPEIHA3HAYEHBI 111 OYpEHUS TOPHBIX TOPOJT
...kareropuit 6ypumoctu

1) VI.IX-
2) 1X.. Xl
3) XL.XI+

7. HaubosbIas mpoYHOCTh aIMA30HOCHOTO CJI0SI HHCTPYMEHTA JOCTHTaeTCs TIPU MC-
[0JIb30BAHUH METATHYECKOM [IMXTHI, YACTHIIBI KOTOPOH UMEIOT (hOPMBI
1) nenapuTHBIC +
2) chepuueckue MMnperaupoBanHbie OypOBbIE KOPOHKH
3) OCKOJOYHBIC —

8. mnpernupoBaHHbie OypOBbIe KOPOHKM OCHAINAIOTCS MEIKUMH aIMa3HBIMH 3EpHAMH,
PAaBHOMEPHO paclpe/ieIEHHBIX B MATPHUIIEC C KOHIIEHTPALUEH
1) 75% —
2) 100% —
3) 125% +
4) 150% —

9. AnMasHble BBINIAKUBAOLINE HAKOHCYHUKH IS IOBEPXHOCTHOTO YIIPOYHEHHUS [IeTa-
JIell He OCHAIIAIOTCS TIPHUPOIHBIME AlIMa3aMHu ¢ Pabouei TOBEPXHOCTHIO
1) coepuueckoit, —
2) KOHUYECKOM, —
3) UMIHHIPUYECKOM —
4) Topuyeckoil —
5) mtockoii +

10. I3HOCOCTOMKOCTh KPUCTAILIOB aliMa3a BhIIIE H3HOCOCTOWKOCTH KOPYH/Ia
1) B 10 pasza-—
2) B70pa3—
3) B 140 pa3 +
4) B 175 pa3—

11. TBépmocTh anMasa MpeBBIIACT TBEPAOCTh MHHEPATIOKEPAMUYECKUX CIIABOB
1) B2paza-—
2) BSpaz-—
3) B8paz+
4) B 10 pa3

12. CoeanHeHe aIMa30HOCHOTO CJIOSI C KOPITYCOM MHCTPYMEHTA MPH UX pa3ebHOM
MIPUTOTOBIICHUH HE TIPOU3BOIST
1) nuddy3noHHBIM CrieKaHHEM +
2) TpUKICHBAHHUEM —
3) 3ampeccoBKOU —
4) mnaitkou —
5) pe3bOOBBIM KperuieHHEM —
12



JlaGopaTopHbIie pabOThI
JIaGopatopHbie pabOTHI MOCBSIIEHB N3YYEHUIO OCHOBHBIX BUJIOB aJIMa3HBIX HHCTPYMEH-
TOB M TEXHOJIOTHSIM MX M3roTOBICHHUS. B mabopaTopHbIX paboTax M3ydaercs TakKe KOHCTPYK-
U] ¥ TIPUHIMI PabOThl YCTPOMCTB IJIsl METAJUIM3AIMK AJIMAa30B MOHHO-TNIA3MEHHBIMH METOa-
MU PACIbUICHUSI MaTePUAIOB MOKPHITUSA. B MeTomnyecknx pa3paboTkax K Jab00paTopHBIM pado-
TaM IMPUBCACHBI LICJIb U IIpOrpaMMa pa6OTBI, OCHOBHBIC MCTOAUYCCKHUEC YKa3aHHW K UX BbIITOJIHC-
HUIO, COJICP)KAaHKE 0TYCTa, KOHTPOJIbHBIC BOTIPOCHI U CIIUCOK PEKOMEHIyEMOM JIMTEPATYPHI.

[IpakTrueckue 3aHATHS
[IpakTuueckue 3aHATUS NpeIHA3HAYCHBI IJIs1 YIIIYOJICHHUS 3HAHUU CTYACHTOB I10 pa3jivy-
HBIM HAIPaBJICHUSIM:IIPOU3BOJACTBO CHHTETHUECKUX AJIMAa30B M HCIIOJIB3yeMOe O0OpYy/IOBaHUE;
METAJUIMYECKUE M OPraHMYECKHE CBS3KM M PACUET KOMIIOHEHTOB MaTpHULbl UMHCTPYMEHTA, Me-
TaJNIM3alys alMa3oB U oOecleueHue aJAre3MOHHOW CBSI3U MOKPBITUS C ajIMa3HbIMU 3EPHAMU.
OrneHka yCBOGHHSI MaTepHaliOB OCYIIECTBIIAECTCS B cOOECEeOBAaHMIX M MO BOMPOCAaM BO BpeMs
3aHSTHUH.

5.2 Ilpome:xyTO4YHAs aTTecTALUS
Bonpocs! k 3x3aMeny
OcHoBHBIE CBOMCTBAa MaTEPHUAJIOB, ONPEICIIAIONINE BKIIIOUEHUE UX B TPYIy a0pa3uBHBIX.
AOpa3uBHBIM HHCTPYMEHT U MOKa3aTelb 3()PEeKTUBHOCTH €ro UCIOIb30BaAHUS.
[TpuponHbie aOpa3suBHBIE MAaTEpUAJIbl U UX OCHOBHBIE (PU3UKO-MEXaHUYECKHE CBOMCTBA.
HckyccTBeHHBIE aOpa3UBHBIE MAaTEPUAIIBI.
Mapku abpa3uBHBIX MAaTEpHAJIOB.
TBepaoCTh a0pa3UBHOTO MaTepralia M METO/IbI €€ OTPEACTICHHUS.
[ToHsAAITHE MUKPO TBEPJOCTH, MUKPO XPYIKOCTH M MUKPO MTPOYHOCTH, METOJIBI UX OTIpe/ie-
JICHHUS.
AOpa3uBHasi CIOCOOHOCTH M METO/T €€ OTNPEICIICHHS.
[TpouHoCTh 20pPa3MBHOTO MOPOIIKOB U CIIOCO0 €€ OMpeIeTICHHS.
10. 10mpeneneHne yCTaqoCTH MOBEPXHOCTH (XPYMKOCTH, pa3pylIaeMOCTH, THHAMHYECKON
IPOYHOCTH ) a0Opa3UBHBIX 3€PEH.
11. M3HOCOCTOMKOCTH aOpa3HBHBIX 3€PEH.
12.  JIpoGnenHue u n3Menb4YeHHE aOpa3uBHOTO MAaTEPHUAJIOB [T IPOU3BOJICTBA TTOPOIIKOB.
13. Ooboramienue U3MeIbUYEHHOTO MaTepHana.
14. PacceB u3menbueHHOro o0oraiieHus: abpa3uBHOTO MOPOIIKA IO HOMEPaM 3€pPHUCTOCTH.
15. 3epHOBOI cOCTaB MOPOLIKOB.
16. ®pakuuu abpa3uMBHBIX TOPOLIKOB.
17. CnocoOsl onpenenenus pa3MepoB 3epeH.
18. OcHoBHbIE XapaKTEPUCTHKH a0Pa3UBHOTO UHCTPYMEHTA.
19. Knaccuduxanus cBA30K, IPUMEHSEMBIX JUISI H3TOTOBICHHS aIMa30CO/IepKaIEro KOMIO-
3ULIMOHHOTO MaTepHuaa.
20. OcCHOBBI TEXHOJIOTMH U3rOTOBJICHHUS aOpa3UBHOTO HHCTPYMEHTA Ha KEpaMHUECKUX U Opra-
HUYECKUX CBS3KAX.
21. KoHTposb KayecTBa, MApKUPOBKA, M YIIAKOBKA aOpa3uBHBIX HHCTPYMEHTOB.
22. CaepxTBepible MaTepUaibl U UX (PU3UKO-MEXaHHYECKHE CBOWCTRA.
23.  OCHOBHBIC THITOTE3bI O TIPOUCXOXKICHUHU aJIMa30B B IIPUPO/IC.
24. Pa3HOBHIHOCTH KPUCTAIUIOB U MOJUKPUCTAITMYECKAX 00pa30BaHMi anMasa (Kiaccugu-
KAl aJIMa3oB).
25. CTpyKTypHas KpHCTaJTMYECKas pelieTka aimMasa u rpadura.

Noabkowne

© ®
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26.
27.
28.
29.
30.

31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,

45.
46.
47.

48.
49.
50.
51.
52.
53.
54,
55.
56.
57.

58.
59.
60.

61.
62.

63.

DU3NKO-MEXAaHUYECKUE CBOKMCTBA MTPUPOJIHBIX aJIMa30B.

AHUN30TpoOnUs CBOMCTB anmasa.

Bnusiare MukpozeeKkToB Ha CBOMCTBO anMasa.

CunTeTHYecKue alnMasbl U UX (PU3MKO-MEXaHUYECKHE CBOMCTBA.

KyOuveckuii HUTpuA 60pa U Ipyrue CBEpXTBEP/Able MaTepUAIbl HA €T0 OCHOBE, UX (pr3u-
KO-MEXaHUYECKHUE CBOMCTBA.

Juarpamma (pa30Boro cocTostHHs yriepoaa u HUTpuaa oopa.

Kamepa BbICOKOT0 1aBJI€HUS AJIs IOJTYyYEHUS] CHHTETUYECKUX aJIMa30B.
TexHonormueckue napaMmeTpsl pa3oBoro mpeppaiieHus rpadura B aamMas 1 UX BIUSHUAE Ha
IIPOLIECC CUHTE3A.

Monudukaruu HUTpHIa 60pa.

[Tponecc nonuMopdHOro npeBpaleHus rekcaroHaabHoro 6opa B KyOMuecKui.
3epHOBOI cOCTaB aJIMa3HbIX MOPOIIKOB.

TexHOIO0rHsI N3rOTOBIICHHS aJIMa3HBIX MUKPOIOPOLIKOB.

TexHOIO0rHs U3rOTOBJICHUS aJIMa3HbIX HUTU(IOPOIIKOB.

3epHHUCTOCTh M HOPMBI 3€pPHOBOI'0 COCTaBa MUIM(IIOPOIIKOB, MUKPOIIOPOILKOB U CyOMHK-
POIIOPOLIKOB.

OnpezneneHue 3epHOBOrO COCTaBa aJIMa3HbIX TOPOLIKOB.

OnpezneneHye NPOYHOCTH aIMa3HbIX MOPOLIKOB.

Onpenenenue abpasuBHON CIIOCOOHOCTH aJIMa3HBIX MUKPOIOPOLIKOB.

OnpezneneHre HOCUMON MacChl U yJIeIbHONW OBEPXHOCTEH aIMa3HbIX TOPOLIKOB.
Anmassble UM oBabHbIE KPYTH U FOJIOBKH, UX Ha3HAYEHUE U OCHOBHbIC XapaKTEPUCTH-
KH.

AnMa3zHble OTpe3HbIE KPYTH U MUJIbI, UX HA3HAYEHUE U OCHOBHBIE XapaKTEPUCTUKHU.
AnMasHble OpyCKH U IPUTHPHI, UX HA3HAUYCHUS H OCHOBHBIE XapaKTEPUCTUKH.

Bb160p KOHCTPYKTHBHBIX XapaKTEPUCTUK aIMa3HOTO HHCTPYMEHTA MPH €ro MPOEKTUPOBa-
HUH.

Bb160p Mapku 3epHUCTOCTH QIMa3HOIO MOPOIIKA MTPU MPOEKTUPOBAHUU UHCTPYMEHTA.
Bb160p KOHIIEHTpalMK aIMa30B U pacyeT ero BECOBOIO COJIEPKaHUsI B UHCTPYMEHTE.
Bo160p cBsI3KM J1s1 aTMa3HOTO UHCTPYMEHTA.

KoHcTpyKiuy anMasHbIX pe3LoB U TEXHOJOTHUS €r0 U3rOTOBJICHUS.

AnMa3Hble HAKOHEYHHMKH JIJIS1 ©K3MEPEHUSI TBEPAOCTH.

ATnMa3HbIE UIJIBI 1711 U3MEPEHHUS IIEPOXOBATOCTH MOBEPXHOCTH.

AnMa3HbIe BOJIOKH, UX KOHCTPYKTUBHBIE MTapaMeTphl U 00JIaCTh TPUMEHEHHUS.
AJMa3Hble HHCTPYMEHTHI JJIs IPaBKU IITH(OBANBHBIX KPYTOB.

TexHOoIOorusI U3roTOBIEHUS AIMA3HBIX MPABAIMX KapaHJalleH.

OTnuuuTenbHble 0COOEHHOCTH MPOESKTUPOBAHMS U U3TOTOBJICHUS MPABSIINX AJIMA3HBIX
POJIMKOB.

M3roroBieHys NpaBsIIEro poJinKa METOI0OM rajlbBaHOCTEIHH.

M3roroBieHue npassuiero pojanka METOI0OM ralbBaHOIIIIACTUKH.

AnmMasHble 6ypoBble KOPOHKHU M UX KJIacCH(UKAlLMs 0 KOHCTPYKLUH PEXYIeil yacT u
TUIYy MaTPHIIBI.

TumnoBsle cXeMbl YKIAJAKH aJIMa30B B MaTpuiie 0ypoBOil KOPOHKHU.

Knaccudukanus 6ypoBbIX KOPOHOK B 3aBUCUMOCTH OT CXE€MbI pa3MEIIeHHsI aJIMa30B B €€
MaTpHulIe.

OcHoBHbI€ TpeOOBaHUSI K MaTpHUIE OypOBBIX KOPOHOK M NMOAOOPY aJIMAa3HOTO CHIPHSI.
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6. METOAUWYECKHUE MATEPUAJIBI, OITPEJAEJAIOIIUE ITPOLUEAYPbI
OLIEHMBAHMUS 3HAHUI, YMEHUI, HABBIKOB

N (NWJIN) ONBITA JEATEJBHOCTH

6.1. Pe3yaibTaThl 0CBOCHHSI YUeOHOH TUCHUIIMHBI, MO/JIeKAIHe POBepKe

Kontponupyembie PesynbTarhl 00yueHus OCHOBHBIE MTOKa3aTeIH OIICHKU OreHOYHBIE
KOMIICTCHIIUY (4acTh (OOBEKTHI OIECHUBAHMS) pe3yabTaTOB cpenicTBa
KOMIIETCHIIUIN)
1 2 3 4
IKC-1. Cnocoben | 31 Bosuukaromue TpeboBanus K | JIabopaTopHbIe
pa3pabaThIBaTh u | 3HaTh  OCHOBHBIETPEOOBA- | Y31y OCAXKACHUS MOKPBITUS MPH | U IpaKTHYe-
BHENPATh  d(ek- | HAA K KOHCTPYKIMAM Bax- | PACHBUICHUATYTOMUIABKAX  Me- | CKHC 3aHATHA,
TUBHBIE TexHomoryy | HEVUIMX Y37I0B YCTPOKCTBA | TAJIOB B BAKYyM€ M K Y31y Tie- | KOJUIOKBHYMBI,
M3TOTOBNeHNs u3je- | W1 HAHECCHUS AINe3HOH- | PEMCLIMBAHNS  AIMA3HOTO TI0- | SK3aMeH
N HO-aKTHBHBIX TYTOIUIAaBKHX | POIIKA JJIsi TIONyYeHHsS OJHO-
UM  MalIuHOCTPOE-
METaJUIOB B BaKyyMmMe Ha | POJHOTO TIOKPBITHS Ha BCeX
HIA YacTHUIIBl aJMa3HOro TIO- | FPaHsIX aiMasa.
porika Brimonnenue u 3amura adopa-
TOPHBIX U MPAKTUYECKUX PAOOT.
32 NsydeHne cocTtosHuA moBepx- | KomnokBuymsl,
3HaTh COBPEMEHHBIE METO- | HOCTH MOKPHITHS (MOPQOIOTHH) | TPAaKTHYECKUE

JIbl MCCIIEIOBaHMsI BIHUAHUS
(YHKLNOHANBHBIX IOKPBI-
THi  Ha  (QopmupoBaHHE
MexX(}a3HOW TpaHWIBl B
aJIMa30CoepKaIUX KOM-
MO3ULIMOHHBIX MaTtepuanax
IIpU UX CIIEKAHUN

C IIOMOIIBIO DPACTPOBOM IJIEK-
TPOHHOU MuUKpockonuu. N3ydye-
HUE CTPYKTYpBI TOKPBITHUS Me-
TOJIOM PEHTTEHOBCKOW (OTO-
3JIEKTPOHHOM CIEKTPOCKOIIUHN —
POOC.

BrinonHenue u 3ammura NpakTu-
YECKMX 3aHSTHH.

3aHSITHUS, IK3a-
MEH

MMKC-2. Cnocobern | Y1 Brnnsaue ¢byukuuonansHoro | JlaboparopHsie
BBIOMpPATh U dpdek- | YMCTPOLUCHUBATD M IPEA- | MOKPHITHS HA MPOYHOCTh, YCTa- | M MPAKTHYC-
THBHO MCIIOJB30BATEL | CTABIATh PE3yIbTaThl HC- | JIOCTHYK IOBPEXKIAEMOCTh ajl- | CKME 3aHATHS,
MaTepuaisl u cpeg- | CICAOBAHHSA 10 BIMAHWIO | MasOB M Ha MHTECHCHBHOCTb WX | KOIIOKBHYMBI,
CTBA TeXHOTOMYC- q)yE{KuHOHanLHHX TOKPBI- | M3HOCA B HHCTPYMEHTAX. Bnus- | sx3ameH
THA Ha HM3HOCOCTOMKOCTh | HUE KOMIIOHEHTOB MOKPBITHS Ha
CKOI'0 OCHAILICHUS N
alMa30B B MHCTPYMEHTaxX (dbopmupoBanue MexdazHon
JULA peannsaltin TPaHHLBl B aIMa30COACPKALINX
TEXHOJIOTMHECKHUX KOMIIO3MIIMOHHBIX MaTepuasax.
HPOLECCOB U3TOTOB- | y) MeToapl MeTaIM3alMy  aiaMa- | IIpakTuueckue
JICHUA MalllKHO- YMeTbpazpabateiBaTh 3(- | 30B, MX JOCTOMHCTBA M HENO- | 3aHATHUSA, KOJI-
CTPOMTENILHOM MPO- | (heKTHBHBIE TEXHOJIOTHH | CTaTKU. MaTepuaisl, HCHOIb3Yy- | JTOKBHYMBI,
JYKLIAU METaJNTN3allii ajMa30B, B | EMble B KadecTBE IMOKPHITH. | S9K3aMeH
KOTOPBIX  Ipe/uiaraeMblii | XapakTep B3aUMOJECHUCTBUS I10-
COCTaB TMOKPBITUS, METOJ U | KPBITHS C ajMa3oM Kak B Ipo-
TEXHOJIOTHYECKHE  Mapa- | Lecce MEeTAUIM3aLuH, TaK U Ipu
METphI MPUBS3aHBl K Kade- | U3TOTOBICHUM  HMHCTPYMEHTA.
CTBY aJMa3HOTO ChIpbs, | BausHue mokpeiTus Ha Gopmu-
KOMIIOHEHTaM CBSI3KM M | pOBaHHE MeX(]a3HOH rpaHULbI B
TEMIIepaTypHO-BPEMEHHBIM | MaTpUIle HHCTpyMeHTa. BpImo-
peXMMaM CIIeKaHHsl alMa- | HeHHE W 3alllUTa MPaKTHYECKUX
30CO/IEpIKaIET0 KOMIIO3M- | 3aHATHUI.
LIMOHHOT'O MaTepuaia
IKC-3. Cnocoben | Bl Crioco0bl MeTayum3anuu ainMa- | [IpakTuaeckux
IPOEKTUPOBATH Braangers CIIOCOOHOCTBIO | 30B, 00ECIIEUMBAIOIE XUMHUYe- | 3aHITHUS, KOJI-
Cpe/ICTBA TEXHOJIO- | UCTIONB30BATH Hay4HbIC | CKYIO CBA3b TMOKPBITHSA C Ma3- | JOKBHYMBI,
FHUECKOTo OcHamle- | PE3Y/IPTATBl TO H3YHEHHIO | HBIMU 3EPHAMM 33 CHET dbopmH- | TeCTHpOBaHHE,
BJIMSIHUA aJTe3MOHHO- | POBAHMS KapOWITHOW IPOCTON- | dK3aMEH
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HUS MaIlIMHOCTPOU-
TEJBHBIX MPOU3-
BOJCTB

AKTUBHBIX METaNINYECKUX
MOKPBITUM Ha M3HOCOCTOM-
KOCTh alMa30B B HHCTPY-
MEHTax W Ha OCHOBE WHX
aHaJM3a ONTUMHU3UPOBATH
BEIMYMHY OJHEPIrud KOH-
JIeHCAallU!  PACHIBUIEHHBIX
yacTUL MeTajla Ha IOo-
BEPXHOCTb aIMasa

K. JIOCTOMHCTBA U HEJIOCTATKH.
BrinonHenue u 3amura nNpakTH-
YECKUX 3aHITHUH.

B2

CIOCOOHOCTBRIO K mpodec-
CHOHAITLHOMY YIIPABIICHHUIO
BAKYYMHOH YCTaHOBKOH C
TPUOJHOM CHCTEMOM pac-
MBIJICHAS METAJIOB, 00ec-

[IeYMBAIOIIEH  3aMEIICHHE
BaKaHCHMM Ha Je(eKTHBIX
y4JacTKax MOBEPXHOCTH

ajiMaza atToMaMHu OCHOBHO-
'O KOMIIOHEHTA IMOKPBITHA

ObecrieueHre yCIOBUU COBMeE-
LICHUS MOHHOW OYHCTKU ajMa-
30B C OCaXIEHHEM IIOKPBITHS.
YnpasneHue napaMmeTpaMmu
mpolecca HAaHECEHUs TOKPBITHUS:
COOTHOILICHHE BEJIMYUH YHEPTUH
OOMOapIMPOBKH aiMa30B HOHA-
MH pabodero raza W DHEPTUH
KOHJICHCAIluU pacObLIEHHBIX
YacTUI MeTajla; OCTaTOYHOE
naBieHue Pyas. B KaMepe; HHTEH-
CUBHOCTb MNCPCMCIIMBAHUA all-
Ma3oB.BeimonHenne u 3ammra
71a00paTOPHBIX M NPAKTHUECKUX
pabor.

JlaGopaTopHsie
Y TIpaKTHYe-
CKUE 3aHATHS,
KOJIJIOKBUYMBI,
9K3aMeH

6.2 Illkana oueHNBaHUs IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texyumii n pyOoe:XKHbIi KOHTPOJIb
B pamkax Tekyliero u pyoe:xHOTo KOHTPOJIS 110 TUCIUILIMHE CTYACHT MOXET Ha0path 10
70 6amnoB. Pacnpenenenue 6amioB MPUBEACHO B TAOIHIIE.

[IIkana orteHuBanus

Cemectp
0-35 6amtoB 36-50 bayutoB 51-60 6amtoB 61-70 OammoB

2 Yactuunoe  moce- | Ilomaoe wmm  49a- | IlomHoe wou 4a- IlonmHoe wim 4a-
LIEHUE AyJUTOPHBIX | CTHYHOE  IIOCEUIE- | CTUYHOE IOCEIIe- | CTUYHOE  ITOCelle-
3aHATHIA. Heyno- | HM€  aynIUTOpHBIX | HME ayAUTOPHBIX | HUE  ayJUTOPHBIX
BJIETBOPUTEIBHOE 3angtuii.  Yactuu- | 3aHsatuid. [loomnoe | 3anstuii.  IlomHoe
BBIITOJIHEHHE J1a00- | HOE BBIMIOJIHEHHE W | BBIMOJIHEHUE U BBITIOJTHEHHE H 3a-
paTOpHBIX W Tpak- | 3alIuTa JiabopaTop- | 3ammra Jadopa- mura  nabopatop-

Cd K MPOMEKYTOY-
HOM aTTecTalluu

TUYECKUX  PaloT. | HBIX M TpaKTHYe-
[Tnoxas moaroroBka | ckux pabotr. Ypo-
K OaJUIbHO- | BIETBOPUTEIbHBIE
PEUTHHTOBBIM ~ Me- | MOKa3aTeNnu o
porpusitusiM.  CTy- | KOJUIOKBUYyMaM U
JICHT HE JOMYCKaeT- | TECTUPOBAHUSM.

TOPHBIX U MPaK-
TUYECKUX paboT.
Xopommue nokasa-
TEJIN TI0 KOJLIO-
KBHYMaM U TE€CTH-
POBaHHUSIM.

HBIX W [IPaKTHU4YC-
ckux pabot. Brico-
KHe TI0Ka3aTeld Mo
KOJJIOKBUYMaMm |
TECTUPOBAHUSAM.
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OreHKa pe3yabTaTOB OCBOCHUS yU€OHOW MUCIMIUIMHBI TIPOBOUTCS TIO MIKAJIE, UCTIOJI3Y-
€MOMU Ha DK3aMeHE:

Cemectp [IIxana oneHuBaHusd
Heynosne- Y 10BIIETBOPUTEIIHLHO Xopouio OTan4no
TBOPUTEIILHO (61-80 GamnoB) (81-90 GamnoB) (91-100 6an-
(36-60 6ai- JIOB)
JIOB)
2 Crynent ume- | Ctynenr wumeer 36-50 | Crynent wumeer 51-60 | Crynent
eT 36-60 Gan- | 6aIOB MO WTOraM TEKY- | OZIOB MO WTOraMm Teky- | mmeer 61-70
JIOB IO UTOTaM | IETO M PYOEKHOTO KOH- | IEro U pyOekHOro KOH- | 0aloB 1O
TEKYIIero | | TPOJiA, HAa 2K3aMEHe Jall | TpoJis, Ha DJK3aMeHe Jaji | uToraMm  Te-
pyOexxHOTO MOJIHBI OTBET HA OJWH | TOJHBIM OTBET HA OJWH | KYIIETO u
KOHTPOJISl, Ha | BOIPOC M YAaCTHUYHO | BOIPOC M YAaCTHUYHO (TOJ- | pyOeKHOTo
9K3aMeHe He | (TIOJHOCTBI0) OTBETHJI Ha | HOCTBIO) OTBETWUJI Ha BTO- | KOHTPOJISA, Ha
Jlall  TOJIHOTO | BTOPOM. pOH. 3K3aMEHE

OoTBEeTa HHU Ha
OJIUH BOIIPOC.
CryaeHTt ume-
er 36-45 Oai-
JIOB 110 UTOraM
TEKYIIeT0O |
pyOexxHOTO
KOHTpOJISI, Ha
JK3aMEHE Jall
MOJIHBIA OTBET
TOJIBKO Ha
OJIMH BOIIPOC

Crymenr wumeer 46-60
0a/IoB MO UTOTaM TEKY-
Iero u pyOeXHOTO KOH-
TPOJIs, HA DK3aMEHE Jaaj
HOJIHBEIII OTBET Ha OJUH
BONIPOC WU YaCTHYHO
OTBETHJI Ha 00a BOIpoca.
CTyneHT uMeeT MO HTO-
raMm TEKylero u pyoex-
HOro KoHtposs 61-70
0aJUIOB Ha HSK3aMEHE HE
Jan TOJIHOTO OTBETa HU
Ha OJTUH BOIIPOC.

Crynent umeer 61 — 65
0a/uIoB MO UTOraM TEKYy-
mero U pyOeKHOro KOH-
TPOJs, Ha DK3aMeHe Jai
HOJHBIII OTBET Ha OJWUH
BOIIPOC M YAaCTUYHO OTBE-
TUa Ha BTOpod. CTyHeHT
umeer 66-70 OamnoB MO
UTOTaM TEKYIIEr0o WU py-
OeKHOTO  KOHTpOJIA, Ha
9K3aMEHE) Jlajdl  TOJHBIN
OTBET TOJIbKO HAa OJUH BO-
poc.

Tan  TIOJHBIN
OTBET Ha
OJMH BOMPOC
A YacTHYHO

(moIHOCTHIO)
OTBETWJI Ha
BTOPOH.
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7 YYHEBHO-METOANYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

7.1 OcHOBHasi 1MTEpPaTypa

1. Anma3ssl u cBepxTBepable marepuaisbl. [lomsxos B.11., Hoxxkuna A.B., Yupukos
H.B.: YueGHoe mocobue nms By3oB. — M.: Metamnyprus, 1990. — 327 c.

2. WNuctpymenTs! u3 cBepxtBepasix marepuanos/Ilon. pen. H.B. HoBukoa. — M.:
Mammunoctpoenue, 2005. - 555 c.

3. CaepxTtBepaple MaTepuasl. [Iponeccsl moayueHus: 1 CBOMCTBA CBEPXTBEPIbIX
MatepHaioB [ DnekTpoHHslid pecypc]: npaktukym/ H.W. [onymun [u ap.]. — DneKkTpoH. Tek-
croBeie nanHbie. — M.: U3narensckuit JJom MUCuC, 2014. — 54 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/56578.html.— 3BC «IPRbooks».

4. [Tonymnn H.M. CepxTBepabie Marepuaisl. OnpeneieHre CBONCTB CBEPXTBEP-
JIBIX MaTepuaioB [ DNeKTpoHHBIN pecypc]: npakTukym/ [Tomymun H.W., Epmonaer A.A., JlanteB
A.N.— DnekTpoH. TekctoBble JanHbie.— M.: U3gatenbckuit lom MUCuC, 2014.— 51 c.—
Pexwum noctyna: http://www.iprbookshop.ru/56577.html.— 3BC «IPRbooks».c.

7.2 JlononHUTEILHAS JIUTEPATYypa

1. M3HOCOCTOMKOCTh KOMIIO3MLIMOHHBIX aJIMa30COAEPKALIMX MaTepUalloB A Oy-
poBoro unctpymenra / Lpmmun H. B. — Kues: Hayk. nymka, 1983. — 192c.
2. [TpodHOCTH aIMAa30METANTMYECKOTO KOHTAKTa U maiika anma3oB / Haitnua 10.B.,

Ywmanckuit B.IL., JlaBpunenko U.A.; otB. pen. ['necun I'.I'.; AH YCCP. UuctutyT npobiieMm ma-
tepuanoBenenus. — Kues: Hayk. nymka, 1988. — 136 c.

3. [Talika 1 MeTaJIIM3aKs CBEPXTBEPAbIX HHCTPYMEHTAIBHBIX MaTepuaioB. Haianu
10.B., Konecanuenko I".A.,Jlaspurenko U.A., Momnak 5.®. Kues: Hayk. nymka, 1977. — 188 c.

4, Cynnuk JI.B., Butsse [1.A., Unbtomenko A.®. Anma3zocoepxkaiine adpa3uBHbIC
HaHOKOMIIO3UThI. benopycckast HaByka, 2012. -312 c.

S, AnMa3zHble MOJIMKPUCTAIUIMYECKHE MaTepraibl. MexaHu3M U KMHeMaThKa CUHTe-
3a MOJUKPHUCTAJUIMUECKOro anmasa: YueoHoe nmocooue/ Jlanres A.U., Epmonaes A.JI. MUCuC,
2008. — 65c.

6. Merannuzanus anMazoB i OypoBbix kopoHok / C.A. AmmzoB, 3.K. bepos,
H.1. Kopuunos, A.1. Ocenxwuii u ap./M.: BUDMC, 1989-27 c.
7. Cunrernueckue ceepxrepsie matepuansl: B 3-x T. T. 1. CunTe3 cBepxTBep-

nsixmarepuanoB / Penkon: Houkos JI. B. (o1B. pen.). u ap. — Kues: HaykoBa nymka, 1986.—
280 c.

8. Cunretnueckue cBepxTBepbie matepuainsl: B 3-x 1. T. 2. KoMno3uunoHHbIe UH-
CTpyMEHTallbHbIE cBepXTBepAble MaTepuansl / Penkxon. HoBukos H B(oTB. pex.) u np.— Kues;
Hayxk, nymka, 1986. — 264 c.

9. Cunrerndeckue cBepxtep/sie Matepuansl: B 3-x T. T. 3. [IpuMmeHnenue cuHTEeTH-
4eCKUX CBepXTBepAbIX Marepuainos. / Penkon: H.B. HoBukos (oTB. pen.) u ap.— Kues: Hayk,
nymka, 1986. — 280 c.

10. TexHomoTHs U CBOMCTBA CTIICUCHHBIX TBEPBIX CIUIABOB U M3JCIUN U3 HUX. Y4eO.
noco6wue utst By30B / [Tanos B.C., UyBumuaA.M. -M.: «cMUCHUC», 2001. 428 c.

7.3 llepuoanueckue U3gaHusl
1. CTUH
2. TlopomkoBasi METaILTypTHs
3. CaepxTBepiple MaTepUaIbI
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7.4. MeToanueckue yKazaHusi K J1a00paTOPHbIM 3aHATUIIM

Metoanyeckue yka3aHHs K JaOOpaTOpPHBIM paboTaM, 3JIEKTPOHHBIE Y4eOHBIE MOCOOHS
pacnonoxensl Ha DVD gucke «Jlekuuu u MeToguueckue Marepuaisl 110 AUCLUILIIMHE» C IpHU-
MepaMH BBITIOJIHEHUS JIAOOPATOPHBIX padoT.

7.5 Meroanyeckue yKa3aHusl K NPAKTHYECKUM 3aHATHAM

MeToaudeckue yKa3aHusl K 3aHATUSM, YJICKTPOHHBIE Y4eOHbBIE TOCOOUS PaCTIONOKEHBI Ha
DVD nucke «Jlekiuu 1 MeToAMYECKUE MaTepUasbl O AUCIUIUIMHE ¢ OAHKOM 3a/IaHUM U METO-
JTUYECKUMH YKAa3aHUSMHU BBIOJTHEHUS TPAKTUYECKUX PadoT.

7.6 UnTepHeT-pecypchl

1. https://www.rfbr.ru/rffi/ru/library - mHayunas snextponnas 6ubnuoreka PODU.
2. https://elibrary.ru/ - 6a3a nannbix Science Index (PUHLI).
3. https://www.studentlibrary.ru/ - 9BC «KoHCynbTaHT CTyneHTa».
4. https://rusneb.ru/ - HarmoHanbHas 31aeKTpoHHas OudaroTeka PI'b.
5. https://e.lanbook.com/ - OBC «JIaub».
6. https://iprbooks.ru/ - 9BC «IPRbooks».
7. https://urait.ru/ - 96C «tOpaiir».
7.7 IIporpammuoe olecneyenune COBPEMEHHBIX HHpopMaLOHHO-

KOMMYHHUHKAIIUOHHBIX TEXHOJIOT Uil

HpI/I IMPpOBCACHUU 3aHITHIN HCIOJIB3YIOTCA JIMUECH3UOHHOC IIPOI'PAMMHOC obOecrieyeHue:

— IIporpammuoe obecriedeHrne CpeaCTB aHTHUBHpYcHOM 3amuThl Kaspersky Endpoint
Security mns 6msneca - Crammaptaeiii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ).

—  Odwucnoe nporpammuoe obecrieuenne MoitOduc CtangapTHBIH.

— TIporpammHuoe obecreueHue ajst paboThl ¢ JokymeHTamu popmata PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12.

— IIporpammuoe o6ecnieuenue st pabotel ¢ PDF-gokymentamu. ABBYY FineReader
15 Business

— IlporpammHOe obOecriedeHre YHHUBEpPCAIbHAs CHCTEMA Il BCECTOPOHHETO CTATUCTH-
YeCKOro aHalM3a M BU3yanu3almu JaHHbiX. Statistica Ultimate Academic for Windows 10 Rus-
sian/13 English na 500 nonb3oBaresneii Jlokanpras Bepcus (Named User).

— IIporpammuoe cpencrBo-Buneopenakrop Movavi Bugeopenakrop 15 SE Academic
Edition.
Yuebnvie komniexmoi IpOrpaMMHOTO 00ECTIEUCHHUS:

— KOMIIAC-3D npunoxenue "lIpoekTpoBaHre U KOHCTPYHUPOBAHHWE B MAILWHO-
CTPOEHHH";

— KOMIIAC-3D npunoxenue «3D-monenupoBanue ais 3D-nieyaru";

— KOMIIAC-3D nns cucteMbl IPOYHOCTHOTO aHAJIN3A;

— KOMIIAC-3D naket oonoBnenuiit APM FEM a5 npoyHOCTHOTO aHaJM3a;

—  KOMIIAC-3D npunoxenue «ruaporazoannamuka KompasFlow.

19


https://www.rfbr.ru/rffi/ru/library
https://www.studentlibrary.ru/
https://e.lanbook.com/
https://iprbooks.ru/
https://urait.ru/

8§ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI

8.1. MakeThI aJIMa3HBIX HHCTPYMEHTOB

8.1.1 IlpaBsiue anma3Hble KapaHIalliy;

8.1.2 IlpaBsiue aiMa3Hble POJIUKHY;

8.1.3 bypoBble KOPOHKHY;

8.1.4Anma3zublenundoBaabHbIE KyT'H Ha OPraHMYECKON CBSI3KE
8.1.5 AnMasHble OTpe3HbIE KPYTH.

8.1.6 AnmasHble pe3Iibl

8.1.7 Habop cut

8.1.8 Cnexu CBII-K

8.1.9 IlpoGieHHbIC TPUPOTHBIC aIMAa3bI

8.1.10 OBanu3oBaHHBIC MPUPOIHBIE ATTMA3bI

8.1.11 ITopomky NOMMKPUCTAININYECKUX CUHTETUYECKUX alIMa30B
8.1.12 AHanuTu4eckue BeChl

8.2. MaTrepuajibHO TeXHHYECKOe oOecnedeHue JadopaTopHbIX padoT

Ne na0. MarepuanbHoe o0ecnieueHue
pabot

1 1. Cnexu CBII —K
2.Crynika uist Ipo0JIeHUs CIIEKOB
3.Habop cur

2 HaGop anmasHbIX mpaBsmmx KapaHgameil. AiMasel B ompaBax. MakeTmpa-
BALIET0 aJIMa3HOT0 poJMKa (pacOHHOTo npoduis.

3 MaxkeTsl OypOBbIX KOPOHOK M pacluupuresneil. bypoBble KOpOHKH, IpOIIE/-
111€ IPOMBIIIEHHBIE UCIIBITAHUS B T€OJIOTMYECKUX PaliOHaX.

4 Anma3zHble mpaBsiiyMe KapaHjaamd. Ajmasbel B omnpaBax. MakeT mpassilero
anMasHoro posiuka (aconHoro npoduis. ITaker TexHomormuyeckoil Ioky-
MEHTAIMH N0 U3rOTOBJICHUIO alIMa3HBIX MPAaBSIIIUX HHCTpyMeHTOB. Kopmyca
npaBanmx kapanaamei. [Ipecc-popma ans npeccoBaHus aiMa30HOCHOH Ya-
CTH mpaBsmero kapanpama. 5. Ilpecc-rmppaBinmyecknid. Mertamndeckas
muxra M50

5 1.IIpecc-popma myist mpeccoBaHusi CErMEHTOB OYpoBBIX KOopoHOK. Kopmyca
kopoHok.5.IIpecc-runpaBnuyeckuil. Mertammueckas muxta MS0. Ilaker
TEXHOJIOTUYECKON JOKYMEHTAIIMH 110 U3TOTOBJIEHUIO OYPOBBIX KOPOHOK.

6 MakeTbl aMa3HbIX PE3LOB.

7 Anma3zHbplenuUIM(OBaJIbHBIE KYT'H Ha OPTaHUYECKOM CBSI3KE

8 [TakeT TeXHOJOrM4YEeCKOH NTOKYMEHTALMU MO U3rOTOBJICHHUIO aJIMa3HBIXIILIU-
(hOBaJIbLHBIX KPYTOB Ha OPraHUYeCKOU CBS3KE

9 JlaGoparopHasi ycTaHOBKa /11 HOHHO-TUIa3MEHHON MeTaJIIM3allii alIMa3HbIX
nopoukoB «KaOyHum» ¢ TPHOJHON CHUCTEMOW paclbUIeHHs] MaTepHhaja Io-
KPBITHS

10 [InakaTel yCTaHOBKM [UIsl MOHHO-IJIa3MEHHOW METAJNIM3allUM  aJIMa3HBIX

MHKPOIIOPOIIKOB C JTUOJHON CUCTEMOM PACTIBIIEHUSI MaTEpHaa MOKPBITUS

TpebGoBaHUs K YCTOBUSM peATH3aAIUN TACITATITAHBI

Ne | Bun ayauropHoro TpeboBanwust

1/ dbonma

1 JlekunoHHas OcHarteHnue cenuanTu3upoBaHHON yueOHol Mebenbio. OcHare-
ayAUTOPHUS HUE TEXHUYCCKUMHU CPEACTBAMHU OOYUCHUS: HACTEHHBIN dKpaH C
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JUCTAaHIIMOHHBIM yIIpaBJIeHHEM, MyJIbTUMEANITHOE 000pyIOBaHUE.

2 OcHaieHue cienuaaTu3upoBaHHON yueOHol Mebenbio. OcHare-
Kabuner s na- i
GOpATOPHBIX 1 HUE TEXHUYECKUMU CPEACTBAMU O0YUEHHUS: MOABIKHAS MapKep-
Hasi JOCKa, CYUTHIBAIOIIEE YCTPOMCTBO AJIs niepenadn naudopma-
MPAKTHYECKHUX A i tee yerp g pest $op
sarsTi LMY B KOMIIBIOTEP; HACTEHHBIN PKPaH ¢ AUCTAHLMOHHBIM yIIpaB-
JICHHEM, MYJILTUMEANIHOE 000pyIOBaHUE.
Ilepeuens MaTepuATbHO-TEXHUYECKOT0 00ecnieYeHHsl TUCIHIJIUHbI
No | Bug u Haumenosa- . Kpatkas xapakrepuctuka
Bun 3agartuit
HUE 000pyTIOBAHUS
1 Jla6oparopusie | WindowsXPProfessional. Ne V 2123829
u npaktrueckue | 02.02.2016-28.02.2019.
3aHATHSL. Antuupyc DrWeb- munensus Ne 112966525
AUTODESK.ACCOUNT 6eccpounsrii 6ec-
JlekunonHas aynu- .
Topus TUTATHBIN TOMYCK.
[Tponyxrst AUTODESK.
CaoboaHopacnpoctpansembie: 7-Zip; Mozil-
laFirefox; Opera; GoogleChrome; Thunder-
bird; AdobeAcrobatReader
2 KaGuner nns na- JlexuunonHsle, Hemonctpanus ¢ [1K 31ekTpoHHBIX mpe3eH-
OOpaTOPHBIX U nabopaToOpHbIC U | Taruid, JoKkyMeHTOB WOrd, 3J1eKTPOHHBIX
MPAKTUYECKHX 3a- | MPAKTUYECKUE Tabnui, rpadpudecKux u300pakeHui, Guib-
HATUI 3aHATHUS. MOB
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9 OCOBEHHOCTHU PEAJIM3ALIMMA JUCIUIIJIMHbI 1A UHBAJIMJIOB U
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbA

JIuiam ¢ OB3 HeoOxoa1Mo 00ecneunTh CrelHaIbHbIe YCIOBUS U TIOJTYYECHHUS BBICIIIE-
ro oOpazoBanms Mo mporpammam oOydenus B cootBercTBuu ¢ ®I'OC BIIO u OOII BIIO no
JTAHHOMY HAalpaBJICHUIO NOATOTOBKU OakanaBpoB. J[is oka3aHus 00pa30BaTENbHBIX YCIYT CTY-
nentam ¢ OB3 tpelyercst Hannune B BY3e creqyronmx opraHu3anioOHHbIX, HH(OPMAIIMOHHBIX
Y TEXHUYECKUX CPENICTB:

1. anprepHaTuBHAs BepcHs OUIMATIBHOTO caiiTa B ceTH «HTepHeT» sl CabOBUISIINX;

2. o0ecrieueHue YCIOBUN AJIsi PUCYTCTBUS CONMPOBOXKIAIOIIETO ACCUCTEHTAa, OKa3bIBaloOIIe-
ro oOy4aromeMycst HEOOX0AUMYIO TTOMOIIIb;

3. UCIOJB30BaHUE CBETOBOW CUTHAM3ALMU TyONHUPYIOIIYI0 3BYKOBYIO (Hampumep, Tpe-
BOXKHBIM CHUTHAJI IPOTUBOIMOXKAPHOM CHUCTEMBI) AJSl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBS IO CIYXY;

4. obecrieueHue CpeJCTBAaMH ayJHO BOCIPOU3BEACHHS BU3yalbHOU MHGOPMAIIUU JIEKIIMOH-
HBIX MaTEepUAJIOB, PACIIMCAHUN U IPYTUX OOBSBICHUM, OTHOCSIIIMXCS K OpraHU3aIi y4eOHOTO
mporecca Jiisl UL C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI 110 3PEHUIO;

5. HaNMMYuEe OPTraHU3ALMOHHBIX M TEXHHUYECKUX CPEICTB, 00ECIEUMBAIOLINX BO3MOXKHOCTH
JoCTyna o0ydaroluxcsi B yueOHbIe IIOMEIICHHS U B JIPYTHe OMELICHUS] YHUBEPCUTETA, CBSA3aH-
HBIE C OKa3aHHWEM 00pa30BaTENIbHBIX YCIYT, a TAaKXKe JOCTYyNa K MecTaM MUTaHUs, TUTUEHBI U UX
KOM(OPTHOTO MpeObIBaHUS B YKa3aHHBIX MeCTax Jjisi cTyaeHTOoB ¢ OB3, umeromux HapyleHus
OIOPHO-ABUTaTEIbHOIO anmnapara. (paciiipeHHbIE ABEPHbIE MPOEMBI, JOMOJHUTEIbHbBIE TIOPYY-
HU, MAHAYCHl, KHOIKMA BBI30Ba OOCIY)KHBAIOIIETO MEPCOHANa BCIOMOTATEbHBIX MEXaHH3HPO-
BaHHBIX CPEJICTB U MPUCIOCOOIEHUN I MEpEMEIIEHUS MEXKIY dTaXaMU 37aHusl o0pa3oBaTesib-
HOTO YUPEXKICHHS U T.I1.).
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_ _ IIpuaoxenne 1
JIMCT UBMEHEHUU (JOINOJIHEHUMN)

B pabouyr MporpaMmy 1o AUCHUIUIMHE «HCTPYMEHTBI U3 CBEPXTBEPIBIX MATCPHUAIIOB)
no HampasieHuto noarotoBku 15.04.05 — KoHCTpYKTOPCKO-TEXHOJOTHYECKOE oOecredeHne
MAaIIMHOCTPOUTEIBHBIX PON3BOACTB. [Ipodminb moaroroBku — TexHOIOTHS IUPPOBOTO MPOU3-
BOJICTBA Ha y4eOHBIN TO/.

IlepeyeHb BHOCUMBIX

Nen/m daevent (nynxr) PIIT U3MeHEeHUil (10N0JHeHM i)

IIpumeyanue

OO6cyxeHa 1 peKOMeHI0BaHa Ha 3aceaHuM Kageapsl «TexHonaorus u o60pyaoBaHUE aB-
TOMaTU3UPOBAHHOTO MPOU3BOJICTBA»
pOTOKOJ Ne or" " 20 T

3aBemyromuit kadenpoit /M.M. Sxytnos/
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