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Pabouas mporpamma aucuuiuiMHbl «VHCTpYMEHTBI M3 CBEPXTBEpPABIX MaTepHajoB»
/coct. 3.0K. bepoB —Hanpuuk: KbBI'Y, 2024. -23 c.

PaGouas mporpamma npegHazHaueHa s MpernofaBaHus 0043aTeNbHON AUCHUIIIMHBI Ba-
puaruBHOM yactu Onoka b1.B.03 mo mampaBnenuto momaroroBku 15.04.05 «KoHcTpykTopcko-
TEXHOJIOTHYECKOe 00ecrieueHrne MalllMHOCTPOUTEIbHBIX MPOU3BOACTBY BO 2 CEMECTpE.

Pabouas nmporpamma cocraBiena ¢ yuerom denepanbHOro rocyaapcTBEHHOT0 00pa3oBa-
TEJTBLHOTO CTaH/JapTa BBICIIET0 00pa30BaHMS MO HampaBiieHHIO oarotoBku 15.04.05 KoncTpyk-
TOPCKO-TEXHOJIOTHYECKOE O0ECTICUeHNEe MAIIHHOCTPOUTEIBHBIX MPOU3BOJICTB, YTBEPKAECHHOTO
nmpuka3oM MuHucTepcTBa 00pasoBaHus U Hayku Poccuiickoit @eneparuu ot 17 aBrycra 2020 .
Ne 1045.
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1 HEJIM U 3AJJIAYA OCBOEHUS IMCHUIIJIMHBI

Llenpro OCBOCHMS AUCIMIUIMHBI SBISCTCS YriyOJieHHEe 3HaHWH B 00J1aCTH MTPOM3BOJICTBA U
OKCIUTyaTallii a0pa3uBHBIX U JIE3BUWHBIX HHCTPYMEHTOB M3 CBEPXTBEPABIX MaTEpUAJIOB, O3HA-
KOMJICHHE C MPEIIOYTHTEILHBIMI 00JacTIMH NTPUMEHEHUS aJIMa3HBIX MHCTPYMEHTOB, obecrie-
YUBAIOIUIMHHANO0IBITYIO 3 (EKTUBHOCTH 110 CPABHEHUIO C IPYTUMHU.

3agayaMu U3y4eHHS AUCLUIIIMHBI SBIISIOTCS:

- O3HAKOMJICHHE CTYJICHTOB CO CBEPXTBEPbIMU MaTepHalaMH U C (PU3UKO-XUMUYECKUMU
OCHOBaMH UX IIPOU3BOJICTBA;

- o0yueHHe CrOoCOOAMIOBBINICHUAN3HOCOCTONKOCTH MHAAEKHOCTH YAEPKaHUS alIMa3oB
B MaTpUIle HHCTPYMEHTA;

- IPUBUTHE CTYJCHTaM HEOOXOAMMBIX3HAHUH JJISBBIOOpPA ONTHMAJIBHOTO COOTHOIICHUS
COCTaBa KOMIIOHEHTOB aJIMa30COJIEPKALIET0 KOMITO3UIIMOHHOTO MaTepHajia ¢ y4eTOM BHJa WH-
CTPYMEHTA U YCIOBUH €T0 HKCIUTyaTaI|H.

2 MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
JlucuuIuiMHa OTHOCHUTCS K BapUaTHBHON 4acTH (OCHOBHOW 4YacTH) IMOATOTOBKH Maru-
ctpoB 1o HampasiieHno 15.04.05 «KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOEe 00€CIIeueHne MalIuHO-
CTPOMTENBHBIX TIPOU3BOJICTBY.

3 TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
COILEPKAHUSA AUCHUIIJIINHBI
[Ipouiecc u3yyeHns: TUCHUILIMHBI HAIpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEIYIOIINUX
komrieteHimit B coorBercTBUr ¢ PI'OC BO u OOII BO 1o nanHoMy HampaBiI€HHUIO MOATOTOB-
KUKOHCTPYKTOPCKO-TEXHOIOTHYECKOe 00eCcTieueHrne MAIlIMHOCTPOUTENbHBIX TPOU3BOJICTB!

IIpodeccuonanbHble KOMIIETEHIIHN U COOTBETCTBYIOIIME UM HWHIMKATOPBI JOCTHIKE-
HUN):

IIKC-1. Cnocoben pa3pabaTbiBaTh U BHEAPATh d()PEKTUBHBIE TEXHOJIOTUU H3TOTOBIIE-
HUS U3JEJIAN MAIlIMHOCTPOCHMUS:

IIKC-1.1 3HaeT METOIMKH MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOLIECCOB U3TOTOBJIECHUS
W3JIENIMA MaIIMHOCTPOECHHMSI, CUCTEMbBl KOHCTPYKTOPCKOW M TEXHOJIOIMYECKON JOKYMEHTalluH,
TE€XHOJOTMYECKON MOJArOTOBKM IPOU3BOJCTBA, MPOrPaMMHBIE CPEACTBA aBTOMAaTHU3allMU KOH-
CTPYKTOPCKO-TEXHOJIOTMUECKOM MMOATOTOBKY MPOU3BOJICTBA;

IMKC-1.2 YMeeT npoeKTUpoBaTh U BHEAPATH IPPEKTUBHBIE TEXHOJIOTUYECKUE TIPOLECCHI
U3TOTOBJIEHHUSI KOHKYPEHTOCIIOCOOHBIX U3/IEINI MATMHOCTPOCHUS;

IKC-1.3 Bnageer HaBbIKaMu Pa3pabOTKH TEXHOJOTMUECKHUX MPOIIECCOB HU3TOTOBJICHUS
U3JIeMA MAaIIMHOCTPOEHUS, OTBEUYAIOLINX COBPEMEHHBIM TPEOOBAHMSIM KAaueCTBA MPOIYKIUU U
TE€XHUKO-3KOHOMHUYECKOH 3()(heKTUBHOCTH MPOU3BO/ICTBA.

ITKC-2. CniocoGeH BbIOMpaTh U 3PPEKTUBHO UCIOIb30BAaTh MaTepHalIbl U CPEJICTBA TEX-
HOJIOTHYECKOTO OCHAIIEHUS U PeaTM3aldd TEXHOJIOTMYECKHX IPOIECCOB M3TOTOBJICHUS Ma-
MIMHOCTPOUTENEHON MPOIYKIIUHU:

IIKC-2.1 3HaeT coBpeMEHHblE KOHCTPYKIIMOHHBIE W WHCTPYMEHTAJIbHBIE MaTepUabl,
TEXHOJIOTUYECKHE BO3MOXXHOCTH CPEICTB TEXHOJIOTHYECKOTO OCHAIeHHs (000pyr1oBaHMs, TeX-
HOJIOTHYECKOW OCHACTKH, CPEJICTB MEXaHU3aIlMM W aBTOMATHU3AIMH) IS PEeaTH3aluy TEXHOIO-
THYECKUX MPOIIECCOB U3TOTOBJIEHUS! MATMHOCTPOUTENILHONW IPOAYKIIH;

IMKC-2.2 YmeeT aHanu3upoBaTh, BIOMPaTh U 3(H(HEKTUBHO UCIOIH30BaTh MaTepHalbl U
CpeACTBa TEXHOJIOIMYECKOI'0 OCHAILCHMS JJISl peau3allMid TEXHOJIOTMYECKHX IPOLIECCOB M3T0-
TOBJICHHS] MAIIIMHOCTPOUTEILHOU TIPOTYKIIHH;

IIKC-2.3 Brageer HaBbIKaMU 10 BBIOOPY M 3()(PEKTHUBHOMY MCIIOJIB30BAaHUIO MAaTEPUAIOB
M CPEICTB TEXHOJIOTHYECKOTO OCHAIIEHHS IS pean3aliil TEXHOJIOTHYECKUX IPOIECCOB M3rO0-
TOBJICHHS] MAIIIMHOCTPOUTENILHONW IPOAYKIIIH



IKC-3. CriocobeH MpOeKTHPOBaTh CPEACTBA TEXHOJIOTMYECKOTO OCHAIICHHUS MAIIUHO-
CTPOUTENIbHBIX TPOU3BOJICTB:

IKC-3.1 3naeT ycTpOHWCTBO U XapaKTEPUCTUKHU CPEACTB TEXHOJIOTUYECKOTO OCHAIICHUS
(0O6opynoBaHMsl, TEXHOJIOTUYECKOW OCHACTKH, CPEJCTB MEXaHU3AIMH U aBTOMATU3alli1) U METO-
JTUKU UX POCKTHPOBAHUS;

IIKC-3.3 Bnageer HaBbIKaMH aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHS CPEJICTB TEXHO-
JIOTUYECKOT'0 OCHAIICHUSI MAITMHOCTPOUTEIHHBIX TPOU3BOCTB.

B pe3yabTare u3yyeHus IHCUMILIMHBICHYOEeHN 0 KEH :
3HaTth:
" (PU3HKO-MEXaHMYECKHE CBOMCTBA CBEPXTBEPIBIX MAaTEPHATIOB M 00JIACTH UX PUMEHEHUS
(31);
* CcrocoObl MOMYyYeHUs CBEPXTBEPABIX MaTepranon(32);
* iIaccu(UKaIMIOAIMa3HbIX TOPOIIKOB U METOJIbI KOHTPOJIS MX KauecTBa(33);
* ¢cnoco0bI00pabOTKH aJMa30B Ul TOBBIIICHUS MX SKCILTYyaTAllMOHHBIX XapaKTEPUCTHK
(34);
" BUJBI H3HOCA aJIMA30B B HHCTpyMeHTax(35)
" OCHOBHbBIE TPEOOBAaHHUS K KOHCTPYKIMSIM KaMep BBICOKOTO MAaBJICHHS ISl MOTYYCHHUS
CHHTETUYECKUX aJIMa30B U KyOM4eckoro HuTpuaa 6opa(36);
" METOJbl METaJUIU3AINH aIMa3HOTO ChIpbsi(37);
* TpeOoBaHUsS K PYHKIIMOHAIBHBIX MOKPHITHSM IS MIOBHIIICHUS U3HOCOCTOMKOCTH HHU3KO-
COPTHBIX TEXHUYECKHUX aJIMa30B B alIMa3HO-a0pa3uBHBIX HHCTpyMeHTax (38).

Ymers:

" MOJEIMPOBAThH MPOIECCHI, MPOUCXOAIINE NMPH KOHACHCAIMU TTapOB MeTalyla HaaliMas-
Hele 3épHa (Y1)

* BEIOMpPATh MaTepHalbl, 000OPYAOBAHUE U CIIOCOO OCAKACHUS (HYHKIIMOHAIBHOTO MOKPHI-
THUs, 00ECTIEYUBAIOLIETO MOBBINICHUETTPOYHOCTHBIX XapaKTEPUCTHK aaMa30B M HAAEKHOCTH MX
yaepKaHUH B HHCTpyMeHTax. (Y2)

" OIEHUBATh W MPEACTABIATh PE3yNbTaThl UCCIEAOBAHUS MO BIUSHUIO (PYHKIIMOHATHHBIX
MOKPBITHI Ha U3HOCOCTOMKOCTh aIMa30B B UHCTpyMeHTax (Y 3);

* pa3pabaThiBaTh TEXHOJOTMUYECKUN MPOIIECC METAIM3AlUK alMa30B, 00ECIEUNBAIOIIETO
IIPY CIIEKAaHUH MaTPHULIBI HHCTPYMEHTa (PU3NYECKYIO0 U XHMHUYECKYI0 COBMECTUMOCTh KOMITOHEH-
TOB MOKPBITHSI C COCTAaBOM CBSI3KH M MPOMHUTOYHBIM MaTepranom (Y4).

Baagern:

* pH(pOpManKel 0 BUAAX aIMa3HbIX HHCTPYMEHTOB, CIIOCOOOB X U3TOTOBIEHUS U HCIOb-
3yeMbIX B HUX XapaKTePUCTUKaX aIMa30B 10 KauecTBY U 3epHuUcToctH (Bl);

* pHpOpManKel 0 MPAaKTUYECKOM MPUMEHEHUH PA3TUYHBIX METOI0B HAHECEHUS TTOKPHITHIA
Ha anMassbl (B2);

" CMOCOOHOCTBHIO UCTOIB30BaTh HAYYHBIC PE3YNbTAThI IO U3YYEHHUIO BIUSHUS are3HOHHO-
AKTHUBHBIX METAJUTMYECKUX MOKPBHITUNA HAa M3HOCOCTOMKOCTh ajiIMa30B B MHCTPYMEHTAaX M Ha OC-
HOBE MX aHaJlIM3a ONTUMHU3UPOBATh BEIMUMHY SHEPTHH KOHJIEHCALUH PACTIBIIEHHBIX YaCTUIl Me-
Tajljla Ha MoBepXHOCTh anmasza(B3);

" CMOCOOHOCTHIO K MPOo(ecCHOHANILHOMY YIPAaBICHUIO BaKYYMHOW YCTaHOBKOW C TPHO/I-
HOM CHCTEMOW PacHbUICHHs] METAJIJIOB, 0OECTICUMBAIOIICH 3aMEIIeHNE BaKaHCUM Ha JTe(PEKTHBIX
y4acTKax MOBEPXHOCTH ajiMa3a aTOMAMH OCHOBHOT'O KOMIIOHEHTA MOKPhITH.(B4).



4.1 Conepxxanue pa3aejioB JUCHUINIIMHBI

4 COOJEP) KAHHUE U CTPYKTYPA JUCIUIIVINHDBI

No | HammenoBanue Dopmupyemasi Popma
pas3z. | pasgena Conepxanue pasgena KOMIIETEHIINS [TEKYILETO
(IacTh KOMITE-[KOHTPOJISI
TEHIIWH)

1 2 3 4

1 Tlonsitue o | IlorsaTre o cBepXTBepABIX MaTepranax W ux kmac- | IIKC-2.1 JIP,
CBEPXTBEPIBIX cuukarus. IIpupomubie anmaspl.OcHoBHBIC THO- | I[IKC-3.1 113,
Marepuaiax Te3bl TPOUCXOXKICHUS anMa3zoB B mpupoze. CuHTe- K,

Trdeckue anmassl. Kybndeckuit autpun 6opa (KHB) T
U JpyTUe CBEPXTBEpIble MaTepHalbl HA €0 OCHOBE.
Ousuko-mexannueckue cpoiictBa CTM. ObGnactu

npuMmeHeHuss CTM.

2 [Tomyaenue Kamepa BBICOKOTO JaBII€HUS IS TIOTY9ICHUS CHHTE- [IKC-2.1 13,
CBEPXTBEPIBIX TUYECKUX aIMa30B UKyOWYIeCcKOro HUTpuaa oopa. I[IKC-3.1 K,
MaTepuaoB [pouecc monmmMopdHOro MpeBpalieHus reKcaro- T

HaJBHOTO HUTpHUIa 60opa B Kyonueckuit. [lonmmkpu-
crayaeckne CTM.

3 [Topomku u3 an- | 3epHOBOM COCTaB aJMa3HBIX MOPOIIKOB U ux kiac- | [IKC-2.1 JIP,
Ma30B, X Npou3- | cuukanus. TeXHOJOTHMH H3TOTOBICHUS MUIU(IIO- K,
BOJICTBO, KJIac- POILIKOB ¥ MUKPOIOPOIIKOB. 36pPHUCTOCTh U HOPMBI T
cuduKanus u 3epHOBOI'0 COCTaBa MUTU(IOPOIIKOB, MHKPOTIOPOIII-

KOHTPOJIb Kaye- KOB M CcyOMuKporopomkoB. KoHTponlb KadecTBa

CTBa MOPOUIKOB. MUKpPOTBEPIOCTh anMa3oB. IIpoyHoCTb
MOHOKPHUCTAJUIOB  anMa3zoB. MeTonsl H3MepeHHs
MHUKPOTBEPAOCTH ¥ MPOYHOCTH aJIMa30B.

4 Crioco0OsI kper- 3auekaHka. 3aBaJbIIOBKa. [punyaurensuoe | IIKC-1.1 113,
JIeHUs alnMa30B B | mapkupoBaHue. Mexanuueckoe kpervienue npu- | IIKC-2.1 K,
MHCTPYMEHTE. JKUMHBIMU IIJIACTUHAMU WU JIPYTHMH yCTPOHCTBaMH. T

3aIMBKOH KUIKUM METAIIOM.

CriocoObl popMUpOBaHHS aTMa30HOCHON YacTH aj-
Ma3HO-a0pa3uBHBIX MHCTPYMEHTOB: LIEHTPOOEKHBIM
JUTBEM; CIIOCOO0aMHU TalbBAaHOTEXHUKH; CIIOCOOAMH
IIOPOUIKOBOM METAJUTYPIHH.

5 Anmasnele abpa- | Kmaccudukanus anmasaeix aOpasuBHbIX uHCTpY- | IIKC-1.1 JIP,
3UBHBIE HHCTPY- | MeHTOB. BriOop KoHCTpyKIuM 1 pasmepoB uHcTpy- | IIKC-1.2 K,
MEHTHI U TEXHO- | MeHTa, npoduist paboyeid moBepxHoctu, mapku u | [IKC-2.1 T
JIOTUU UX U3ro- 3epHUCTOCTH aJIMa3HOrO mopolika. Beidop konuen- | I[1KC-2.2
TOBJICHHS. Tpauuu anMasoB. PacueT mMacchl anMas3oB B HHCTPY-

MeHTe. OCOOGHHOCTH TEXHOJIOTHH H3TOTOBIICHHS
WHCTPYMEHTa Ha oOpraHuyeckoil cBsizke. (CocTaBbl
OpPraHUYECKUX CBSI30K U PacueT BECOBOTO conepikKa-
HUSI KOMIIOHEHTOB IIUXTHI CBSI3KU. TE€XHOJIOTHH H3-
TOTOBJICHUS HWHCTPYMEHTOB Ha METaJUIMYeCKOU
cBszke. CocTaBbl METAIMYECKUX CBA30K M pacyer
BECOBOr'0 COJEPKAHMUSI KOMIIOHEHTOB HIMXTBHI.

6 OnHOKpHUCTATB- Anmaszueiii pexymuii mHCTpyMeHT u Texnosorus | [IKC-1.1 JIP,
HbIE AJIMa3HbIE €ro  W3roToBNeHUs. AJjmasHble  KoHTponbsHO- | [IKC-2.1 K,
WHCTPYMEHTBI MU3MEPUTENbHBIE WHCTPYMEHTBI, HX KilacCU(pUKAIHS T

u TpC6OBaHI/I${ K MX U3rOTOBIICHUIO. AJIMa3HBIE BO-
JIOKH U TCXHOJIOTHUA UX U3TOTOBJICHHA.




1 2 3 4 5

7 IIpaBsimue an- Anmasnaple urael. Anmasel B omnpaBax. [lpassmue | [TKC-1.1 JIP,
Ma3HbIe HHCTPY- ajMa3Hble KapaHmamu u ux kraccudukanumsa. Tex- | TTIKC-2.1 K,
MEHTBI HOJIOTHSI U3TOTOBJICHHSI alTMa3HbBIX MIJI M MPaBSIIIUX T

anMa3HbIX Kapanpjaiiei. [Ipapsiue anmasHble po-
KA TIpsAMOTO # ¢acoHHoro mpodmist. OTandau-
TeJIbHBIE 0COOEHHOCTH MX MPOCSKTUPOBAHUS U U3TO-
TOBJIEHUs. M3roTroBrneHue mpaBAluX pOJUKOB Me-
TOJIOM T'aJIbBAHOIJIACTHKH.

8 AnMasHbIe UH- Anmaszable OypoBble KOopoHkH W ux kinaccuduka- | [TKC-1.1 JIP,
CTPYMEHTBI IS uus. ['eomerpust pexymeir yactu marpuusl Oypo- | [TKC-2.1 K,
OypeHust BBIX KOPOHOK. CXeMbl pa3MeIleHHs aIMa30B B MaT- T

pHUIIax KOPOHOK. TexXHOIOorust N3roToBJICHUS aIMas3-
HBIX OYpOBBIX KOPOHOK. B3amMocBs3b KauecTBa
JIMa3HOTO CBHIPbSl C TBEPAOCTBIO pa3dypuBaeMoit
TOPOasl. ATMa3HbIe KATMOPOBOYHBIC PACITHPHUTEIN
U MX POJIb IpH OYpEHNH CKBAXKHH.

9 Bugpl u3Hoca an- | Anre3woHHbId, aOpasuBHBIN, auddysuonnblt, xu- | TTKC-1.1 K,
Mas30B B HHCTpPY- MUYECKHUH, OKMCIUTENbHBIN. Makpo- 1 mukpocka- | [IKC-2 T
MEHTax JIBIBaHUE, 00ecIIeurBaIOIIMe MPOLECC camMo3aTayuu-

BaHUs.Brinajgenue anMasa u3 MaTpULIBI

10 | CnocoOwl ipenBa- | M3oupatensnoe apoGnenue. Tepmoumkimposanue | ITKC-1.1 K,
puTensHOI 00pa- | anMaszHOTo Chiphs. OBamu3arus anmazos. llommpo- | TIKC-2.1 T
00TKH aIMa30B BaHHE aJIMa30B. MEXAHUYECKOE, TEPMHUECKOE, XH-

Mu4eckoe. MeTtann3anus aiMa3oB.

11 | Metonas! meTan- Marepuansl nokpeituii. Knaccudukamus meromos | [MKC-2.1 113,
JI3aLMY alIMa3- HaHECEHHUs MOKPBITUNA Ha anmMasbl: anekTpoxumuue- | I[TKC-2.2 JIP,
HOTO CHIPbA CKHM, XUMHUYECKHA (OecTOKOBEII), HaHeceHue Me- | I1IKC-2.3 K,

TAUTMYECKUX TOKPBITHHA M3 XUAKOW (a3bl, BXKHUTa- T
HUEM MEXaHWYEeCKH HAaHECEHHOI'O IMOKpHITUS. Me-

TOIbl HAHECEHUS IOKPBITUH IIyTeM IIO0/BEIACHUS

OCaKaeMOT0 MaTepualia K MOBEPXHOCTH aJIMa3HbBIX

3epeH: UCIIapeHHEM METAJJIOB B BaKyyMe, METOJIOM

ra30TPaHCIOPTHBIX PEAKLHUH, HOHHO-IIa3MEHHBIM

pacnbiieHneM MetanmnoB. KoMOMHMpOBaHHBIE Me-

TOJIbl HAHECEHUS MOKPBITUN: JIE€TOHAIIMOHHBIN, pe-

aKIMOHHOE OCaXKACHUE B JAMCIEPCHOM MeTajuln3a-

TOpEe, HHTErpaJIbHbIE METOMBI.

12 Haunecenue opu- Honno-mnasmennsie Metoanl Metaumsaruu. [pe- | I[TIKC-1.1 113,
€HTUPOBAHHOU MMYIIECTBA HOHHO-TUIa3MEHHBIX MeToA0B Metaiuu- | [1KC-1.3 JIP,
(opTOTpOITHOIA) 3anuu  anmaszoB. TpeOoBanuii k xoHcTpykuumsim | IIKC-2.1 K,
OCTPOBKOBOM YCTPOUCTB JUIsl MOHHO-TUIa3MeHHoM Metamu3anuu | [IKC-2.2 T
CTPYKTYpHI TIO- nopomkoBoro  Matepuana. Crocodbl  omenku | [IKC-2.3
KPBITHSI HA HU3KO- | HaAEKHOCTH anMas3oyaepxkaHus B abpasuBHbX uH- | IIKC-3.3
COpTHBIE TEXHU- CTpYMEHTaX.

YCCKHUEC aJIMa3bl

®a3000pazoBaHUsl B OCTPOBKOBBIX MOKPHITHIX MPH
TepMooOpaboTke anmasza. BnusiHMe O0CTPOBKOBOM
CTPYKTYpBl TOKPBITUS H3 aAr€3MOHHO-aKTHBHBIX
METAJIJIOB HAa TPOYHOCTH, M3HOCOCTOWKOCTh M Ha
HaAEKHOCTD y/Iep’KaHUs aTMa30B B HHCTPYMEHTE.

B rpade 5 npuBoasTcs nmiaaHupyembsle GOpMBI TEKYILET0 KOHTPOJIS: 3aluTa Jadopa-
TopHOH paboTs! (JIP), 3ammra npaktudeckoro 3anarus (I113), BelosHEHHE KypCOBOTO MPOEKTa
(KII), xypcoBoii padotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nomamnnero 3aganus
(13), nanucanue pedepara (P), acce (3), komnoksuyM (K), pybexusiit kontposs (PK), Tectu-
posanue (T) u T.1.




4.2 CTpyKTypa M CIHILIHHBI
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISICT 4 3a4eTHbIe eAMHUITHI (144 qacoB)

TpynoeMKoCTb,
Bun pabotst 4acoB
2 ceMecTp
O01mas Tpy10eMKOCTh 144
AynuTopHas padora: 54
Jexyuu (J1) 10
Jlabopamopmuvie 3auamus (JIP) 36
Ilpakxmuuecxue 3ausamus (113) 8
CamocrosiTeibHas padora: 63
Pacuetno-rpaduueckoe 3ananue (PI'3)
CaMOoCTOATEIbHOE U3YUYEHUE PA3/IEIIOB 40
CamonororoBka (mpopadoTKa ¥ MOBTOPEHUE
JIEKIIMOHHOTO MaTepuaia U MaTepuana y4eo-
HUKOB M y4eOHBIX ITOCOOMIA, TOJATOTOBKA K 23
71a00pPaTOPHBIM M MPAKTUYECKUM 3aHATHUSM,
KOJJIOKBHYMaM, pPYOEKHOMY KOHTPOJIIO U
T.1.),
IloaroroBka u cxaya 3xk3amMeHa 27
Bujx uTOroBOro KOHTpoOJIs IK3aMeH
4.3 JIeKMOHHDbIE 3aHATHS
Ne Tembl
1 [ToHsATHE O CBEPXTBEPIBIX MaTEepHaIax M cocodax WX MPOU3BOJICTBA
2 CriocoOblI KperieHHs! aTMa30B B MHCTPYMEHTax
3 AJMa3HbIe TOPOIIKH, UX MPOU3BOACTBO, KIaccu(PUKAIUSI U KOHTPOJIh KauecTBa
4 Crioco0bl TIpeABapUTEIIbHON 00pabOTKH aMa30B ISl MOBBIIEHUS dY()PEKTUBHO-
CTH UX UCTIOJb30BaHMS B MHCTpYMeHTaX. JlIOCTOMHCTBA U HETOCTATKU
5 [IpoTuBOpEUYUBHIL XapaKTep BIMSIHHS CYIIECTBYIONINX CIOCOOOB METATU3AlUN
aJIMa30B Ha TIOBBIIIIEHHE PA0OTOCTIOCOOHOCTH HHCTPYMEHTA
6 [IpenmyriecTBa HOHHO-TIA3MEHHBIX METOJOB HAHECEHHS TYTOIUIABKUX aJIr€3H-
OHHO-aKTHBHBIX METAJJIOB B BAaKyyMe Ha aiMa3HbIe 3€pHA




4.4J1adopaTopHble 3aHIATHUS

No HanmenoBanme 1abopaTopHbIx paboT

1 | [Ipon3BOACTBO MOPOIIKOB aJMa3a, X Kiaccu(UKaIUs ¥ KOHTPOJIb KauecTBa

2 | Anma3Hble HHCTPYMEHTHI I IPaBKU

3 | Asima3Hbie OypOBbI€ KOPOHKH U PACIIUPHTEIH

4 | TexHOIOTrMYU U3rOTOBJICHUS AJIMA3HBIX NPABAIIUX HHCTPYMEHTOB

5 | TexHon0rus N3roTOBJIEHUS AIMa3HbBIX OYPOBBIX KOPOHOK

6 | AnMa3HBIN peXYIIMA U MEPUTEIbHBIA HHCTPYMEHT

7 | Anma3Hble abpa3uBHbIE HHCTPYMEHTHI

8 | TexHONOTHS M3TOTOBJICHUS AJIMA3HBIX NUIM(OBAILHBIX KPYTOB HA OPraHMUECKOM CBS3KE
9 | U3yueHne KOHCTPYKLMHU U IPUHLIUIIA paOOThl YCTAHOBKHU C TPUOAHOM CUCTEMOM 11 HOHHO-

IJIa3MEHHON METaJIJIM3alluU aJIMA3HbIX 3€PEH.

10 | ITonroroBka anMa3HOTO ChIpbsi K MOHHO-IIJIA3MEHHOW METAJUIM3aLHH.

11 | Hanecenne THTaHO-HUXPOMOBOI'O ITIOKPBITUS HA AJIMA3HBIN [IOPOILIOK.

12 | Onpenenenye npuBeca aIMa3HOro NOPOIIKA NOCIE €ro METaNIM3alHH.

4.5 IlpakTuyeckne 3aHATHS (CEMHHAPBI)

Ne Tema

DU3NKO-XUMHYECKHIE OCHOBEI IMPpOHECCCOB MOJIYYCHHUS CUHTCTUUCCKUX aJIMAa30B

1

2 | Kamepsl BBICOKOTO JaBJICHUS JUIsl CAHTE3a CBEPXTBEPIBIX MATEPUATIOB

3 | CocraBbl OpraHu4ecKux CBsA30K. PacdueT BecoBOro cojepskaHusi KOMIOHEHTOB Opra-
HUYECKOU CBA3KU

4 | CoctaBbl METAJUIMYECKUX CBA30K. Pacuer conepxanusi KOMIOHEHTOB METaJlJINYe-
CKOU CBI3KH

5 Pacuer BecoBoro COJACPKaHNs aJIMA30B B HHCTPYMCHTC

6 | CnocoObl KpemieHHsl aIMa30B B MHCTPYMEHTAX U UX BIMSHUE HA CTOMKOCTb UH-
CTPYMEHTa

7 | BiusiHue pekoMeHayeMbIX CIIOCOO0B MpeiBapUTEIbHOM 00paboTKH aaMa30B Ha
IPOYHOCTH 3aKPEIUIEHNUSI U U3BHOCOCTOMKOCTh B MHCTPYMEHTE

8 | ®U3NKO-XUMUYECKUE OCHOBBI aAT€3MOHHOTO COEIMHEHUS AJIMa30B ¢ METAJIIIMYE-
CKOM MaTpuuen

9 OcHOBHBIC MCTOAbI MCTAJTIN3alIUN TEXHUYICCKOI'O aJIMA3HOI'O ChIPbA. I[OCTOI/IHCTBa
N HEJOCTATKHU

10 38.M€H.[6HI/IC BAKaHCHH Ha NPUIIOBECPXHOCTHBIX YUACTKAX aJIMa3a aTOMaMU OCaAKAac-
MOro METajijia Ipyu HOHHO-TIJIASMCHHBIX METOJaX METAJIJIM3allun




4.6 CamocTosiTeIbHOE H3Yy4YECHHE PA3/1eJI0B AU CHUIIINHBI

No Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITENIEHOE U3yUCHHE
pasz.

| Kybuueckuii autpun 6opa (KHB) u npyrue cBepxTBepabie MaTepuaibl Ha €ro oc-
HOBe.O0MacTH MpUMEHEHHS HHCTpYMeHTaabHbIX CTM.

2 | IIponecc moaMMop(pHOTo MpeBpaIeHusi TeKCAaroHAIbHOTO HUTpUa Oopa B KyOu-
yeckuil. [lomukpucrammueckue CTM

3 | TexHonorus U3roTOBJICHUS NUTM(IOPOLIKOB, MUKPOIIOPOIIKOB, CyOMHKPOIIOPOIII-
KOB. 3€pPHHUCTOCTb U HOPMBI 36pHOBOIO COCTaBa ILIU(IIOPOIIKOB, MHUKPOIIOPOIII-
KOB M CyOMHKPOIOPOIIKOB.

4 | ®opmupoBaHMe aJIMa30HOCHOM YacTH  ajaMa3HO-aOpa3MBHBIX  HMHCTPYMEH-
TOB:IIEHTPOOEKHBIM JIUTHEM;CIIOCO0aMH TAIbBAHOTEXHHUKH; CIIOCO0AMH TTOPOILIKO-
BOW METaJLUTypIUHu.

5 | BbiOOp KOHCTPYKIIMU U pa3MepoB HHCTPYMEHTA, MPOoduiIst pabodel MOBEpXHOCTH,
MapKu M 36pHUCTOCTH aJIMa3HOTO Mopoika. Beibop mMarepuanoB MaTpuilsl (CBs3-
k1). BeIOOp KOHIIEHTpaluy ajiMa3oB.

6 | AnMa3HbIE KOHTPOJIbHO-U3MEPUTEIbHbIE WHCTPYMEHTHI, MX KiIacCU(UKAIUSI U
TpeOOBaHUS K MX U3TOTOBJIEHHUIO. AJIMa3Hble BOJOKH M TEXHOJIOTHMSI UX H3TOTOB-
JICHHSL.

7 | IlpaBsanire anMasHble POJIMKHA MPSIMOTO M (GacoHHOTO npodiist. OTINYHTENbHbIC
0COOCHHOCTH MX MPOEKTUPOBAHUS U U3TOTOBJICHUS.

8 | B3aumocBs3p KauecTBa aIMa3HOTO CBHIPBS C TBEPAOCTHIOPa30ypruBaeMoOil MOPOIBI.
AJMa3HbIe KaTMOPOBOYHBIE PACIIMPHUTEIH U UXPOJIb IPH OYPEHUU CKBAKUH

9 | Ilpouecc camo3aTaunMBaHus aJIMa30B MPHU IKCIUTyaTalliH HHCTPYMEHTA.

10 | I'eoMeTpusi pexxymiedl 4acTH MaTpHIbl OypOBBIX KOPOHOK. CXeMbI pa3MemieHus
aJIMa30B B MAaTpHUI[aX KOPOHOK

11 MeTo1bl METAIIIM3aMH AIMA3HOTO ChIPbS

12 | NoHHO-III1a3MEHHBIE METOIbI METAJIN3ALIUN

S OHEHOYHbIE MATEPHUAJIBI VI KOHTPOJIA YCIIEBAEMOCTH

U MIPOMEKYTOYHOM ATTECTAIIUA

5.1 Onenounble MaTepUuaJibl Uil TEKYIIEro 1 pyﬁeﬂcﬂoro KOHTPOJA YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB OCYIIECTBIISIETCS B COOTBETCTBUU C OalIb-
HO-pelTHHroBOW cructeMoi arrectanuu odyyatouuxces no OII BO B KBI'Y. Csenenus 06 opra-
HU3AIMHA PaOOTHI MO ATON CHCTEME MTPUBECHBI B TAOIHUIIE.

Ne KoHTponbHbIE MEpOTIpUATHS Maxc. bazn
(pacmipen.)
1 | Ilocemenue 3anaTuii 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 BrimonHenue u 3amuTa 1a00paTOPHBIX U MPAKTHYECKIX 24(8+8+8)
pabot
Htoro 70
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KonnoxkBuymsl

KomtokBuymsl NpOBOIATCSA MO BOINPOCAM, BBIHOCUMBIM Ha IPOMEXKYTOYHYIO aTTECTa-
uto. [Ipy 3ToM Ha KaXAblil U3 TpeX PYOEKHBIX KOHTPOJIBHBIX MEPONPHUITHS BHIHOCUTCS OJIHA
TPETh BOIIPOCOB U3 OOLIETo UX YHUcia K 3k3aMeHy. [1oAroToBKa K KOJUIOKBUYMY OCYIECTBIISIETCS
[0 MaTepHuajaMm JIeKIHH, JadopaTopHbIX pabOT U OCHOBHOM M JOMOJHHUTENIBHON JHUTEpaTypHl,
PEKOMEHIYEMOM IO JUCLUIUINHE.

TecThl

Jlnist TeKyIIero KOHTPOJIs YCHEITHOCTH 0O0y4eHUs HCIIONIb3YIOTCS pa3padoTaHHBIC HA Ka-
(enpe aTTecTalMOHHBIE EJarOrn4eckue U3MEpUTENIbHbIE MaTepHalbl A1l KOMIIBIOTEPHOIO Te-
cTHpOBaHus (TecToBbIe 3aanus). CTPYKTypa 3TUX MaTepHAJIOB NPUBE/ICHA B TaOJIHIIe

Ne Tema Komnnu.

TEM 3aJaHui
1 | AGpa3uBHBIC MaTepualIbl U UX (PU3NKO-MEXaHUYECKHE CBOMCTBA 19
2 | Ilopomku U3 0ObIYHBIXa0Opa3UBHBIX MAaTEPHAIOB 14
3 | AnMasHble HOPOLIKH 23
4 | Meronbl KOHTpOJIsl abpa3UBHBIX MOPOIIKOB 19
5 | AGpa3uBHBIE HHCTPYMEHTHI 15
6 | TexHonorust U3rOTOBJIECHUS A0Pa3UBHBIX HHCTPYMEHTOB 24
7 | Anma3Ho-abpa3uBHBIE HHCTPYMEHTHI. 21
8 | TexHosOrHs N3roTOBJIEHUS aIMa3HO-a0pa3uBHBIX HHCTPYMEHTOB 42
9 | OgHOKpHUCTAJIbHBIE AJIMA3HbIE HHCTPYMEHTHI 30
Utoro 207

Ilpumepovr mecmoguix 3a0anutl
1. TOHKO3EpHHUCTHIE arperarhl aliMasza OBaIbHON (POPMBI, COCTOSIINE U3 MACChl MUKPO-

CKOITMYCCKUX KPUCTAJIJIOB OTHOCATCS I'PYIIIIC

1) Gopt-—
2) xapbOonano +
3) Oamachl —

2. CopmynupoBail coueTaHue TpEX HEOOXOTUMBIX YCIOBUH (Cpelibl, JaBICHUS U TEMIIe-
paTypbl) AJIs CHHTE3a ajiMa3a U pacCUUTall KPUBYIO paBHOBECHS TpaduT — anmas

1) JlaBya3be —

2) Tennanu —

3) JlelinyHckuii +
4) Bepemarun —

3. YcTaHOBI€HUE COOTBETCTBUS MEXKAY MHCTPYMEHTAJIbHBIMU MaTepHajiaMi U UX MO-

NyJbIO YIIPYTOCTHU:

1) Anmas 72000 — 93000 KI'/Mm>
2) Kapbun 6opa 29600 kI'/mm?
3) Kapbuna kpeMHus 36500 xI'/mMm>
4) MeramiokepaMU4ECKHE CIIIaBbI 44000 xI'/mm>

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

abpa3uBHBIX HHCTPYMEHTOB HE CIIOCOOCTBYET

1) TOBBIIEHUIO MPOYHOCTH MATPUIBI HHCTPYMEHTA —

2) SKOHOMMH JIOPOrOCTOSIIETO anmas3a —

3) yJIydLIEHHIO CaM03aTaunBaEMOCTH —

4) TIOBBIIIEHUIO TOYHOCTH M pa3MepoOB 00padaThIBaeMO aeTanu +
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5. Ha BbIOOp MaTepHaia KopIryca ajiMa3HOr0o HHCTPYMEHTA HE BIHSET
5) cBs3Ka —
6) TemmepaTypa CIeKaHHs aJIMa30HOCHOTO CJIOS —
7) PpeXuMBI SKCIUTyaTallul MHCTPYMEHTA —
8) Mapka u 3epHHCTOCTb aJIMa30B +

6. ImnpernupoBaHHbie OypOBbIe KOPOHKH MPEIHA3HAYEHBI 11 OYpEHUS TOPHBIX ITOPOJT
...kaTeropuit 6ypumoctu

1) VL.IX-
2) IX..XI-
3) XI..XII+

7. HaubGompIas mpoYHOCTh AJIMa30HOCHOTO CJIOS MHCTPYMEHTA JJOCTUTACTCS TIPH HC-
MOJIb30BaHWU METAJUTMYECKOM WX ThI, YACTHI[BI KOTOPOH UMEIOT (hOPMBI
1) nenaputHble +
2) cdepuyeckue MmmnperaupoBaHHbIe OYpPOBBIE KOPOHKU
3) OCKOJIOYHEIC —

8. ImnpernupoBaHHble OYpOBbIE KOPOHKH OCHAIAIOTCS MEJIKUMU aJIMa3HBIMU 3EpHAMU,
PaBHOMEPHO pacipeeEHHbIX B MAaTPUILIE C KOHLIEHTpaluen
1) 75% —
2) 100% —
3) 125% +
4) 150% —

9. Anma3zHble BBIMIQXKUBAIOIME HAKOHEUHUKH JUIsl IOBEPXHOCTHOT'O YIIPOYHEHHUS JeTa-
JIeil He OCHAIIAOTCS MTPUPOJHBIMH ajIMa3aMu ¢ pabodeii TOBEPXHOCTHIO
1) chepuueckoit, —
2) KOHUYECKOM, —
3) UMIMHAPUYECKON —
4) TOpHUECKON —
5) 1Iockon +

10. U3HOCOCTOMKOCTh KPUCTAJJIOB aIMa3a BbIIIE M3HOCOCTOMKOCTH KOPYH/Ia
1) B 10 paza-—
2) B70 pa3 —
3) B 140 pa3 +
4) B 175 pa3—

11. TBépaocTh anmasa npeBbIIAeT TBEPIOCTh MUHEPATIOKEPAMUUYECKUX CILIABOB
1) B2paza—
2) BS5pa3-—
3) B8paz+
4) B10pa3

12. CoeanHeHe aIMa30HOCHOTO CJIOSI C KOPITYCOM MHCTPYMEHTA MPH UX pa3ebHOM

MPUTOTOBIICHHH HE TIPOU3BOIST

1) muddy3rMoHHBIM CrIeKaHueEM +

2) TPUKIECUBAHHUEM —

3) 3amnpeccoBKON —

4) maikou —

5) pe3bOOBBIM KperICHUEM —
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JlaGopaTopHbie pabOThI
JIaGopatopHbie pabOTHI MOCBSIIEHB H3YYEHUIO OCHOBHBIX BUJIOB aJIMa3HBIX MHCTPYMEH-
TOB M TEXHOJIOTHSIM MX U3rOTOBICHHs. B mabopaTopHbIX paboTax M3ydaercs TakKe KOHCTPYK-
U] ¥ TIPUHIMI pabOThl YCTPOMCTB IJIsl METAJUIM3AIMK AJIMAa30B MOHHO-TNIA3MEHHBIMH METOa-
MU PaCIbUICHUS MaTePUAIOB MOKPHITUSA. B MeTomuyecknx pa3zpaboTkax K 1a00paToOpHBIM pado-
TaM IIPUBCACHBI LICJIb U IIpOIrpaMMa pa6OTBI, OCHOBHBIC MCTOAUYCCKHEC YKa3aHHWs K UX BBIITOJIHC-
HUIO, COJIEP’KaHUE OTYETa, KOHTPOJIBHBIE BOIIPOCHI M CITUCOK PEKOMEHyEeMOH JINTEPaTypHI.

[IpakTrueckue 3aHATHS
[IpakTuueckue 3aHATUS peIHAZHAYCHBI AJIs1 YIIIYOJICHUS 3HAHUU CTYICHTOB 10 pa3jivy-
HBIM HAIPaBJICHUSIM:IIPOU3BOJACTBO CHHTETHUECKUX AJIMAa30B M HCIIOJIb3yeMOe O0OpYy/IOBaHUE;
METAJUIMYECKUE M OPraHMYECKHE CBS3KM M PACUET KOMIIOHEHTOB MaTpHUIbl UHCTPYMEHTA, Me-
TaJNIM3alys alMa3oB U oOecrieueHre aJAre3MOHHOW CBSI3U IMOKPBITUS C ajIMa3HbIMU 3EPHAMU.
OneHka yCBOGHHSI MaTEpHaliOB OCYLIECTBIIACTCS B cOOECEJOBAaHMIX M MO BOMPOCaM BO BpeMs
3aHSTUU.

5.2 IlpomekyTOYHAS aTTeCTALUS
Bonpocs! k 3x3aMeny
OcHOBHBIE CBOWCTBA MaTEpUANIOB, ONPEACIAIONINE BKIOUYEHUE UX B IPYIy a0pa3UBHBIX.
AOpa3uBHBIM HHCTPYMEHT U TIOKa3aTeNb 3((HEKTUBHOCTH €r0 UCIIOJIb30BaHMS.
[Tpupoauble abpa3uBHbIE MaTepUalibl U X OCHOBHbIE (PM3MKO-MEXaHHMUECKUE CBOICTRA.
HckyccTBeHHbIE a0pa3uBHbIE MaTepHAIIbL.
Mapku abpa3uBHBIX MaTEpHAJIOB.
TBeprocTh aOpa3suBHOrO MaTepraia U METO/bI €€ OIIPEIEICHHUSL.
[ToHsAITHE MUKPO TBEPJOCTH, MUKPO XPYIKOCTH M MUKPO MTPOYHOCTH, METOJIBI UX OTIpe/ie-
JICHHUSL.
AOpa3uBHasi CHIOCOOHOCTH M METO/T €€ ONPEICIICHHS.
[TpoyHocTs abpa3UBHOIO MOPOIIKOB U CIIOCOO €€ ONpeaeIeHus.
10.  10mnpenenenue ycTaaocTd MOBEPXHOCTHU (XPYNKOCTH, pa3pylIaeMOCTH, THHAMUYECKON
MPOYHOCTH ) a0Opa3UBHBIX 3€PEH.
11.  HM3HOCOCTONKOCTH a0pa3uBHBIX 3€PEH.
12.  JlpoGnenue u u3menbueHne adpa3uBHOTO MaTEPHAIIOB IS IIPOU3BOJICTBA MOPOIIKOB.
13.  OborarieHue U3MeIbYeHHOr0 MaTepHraa.
14. PacceB n3MenbueHHOI0 oOoraiieHus abpa3uBHOTO MOPOLIKa 110 HOMepaM 3epHUCTOCTH.
15. 3epHOBOH cOCTaB MOPOIIKOB.
16. ®pakuuu abpa3uBHBIX MOPOIIKOB.
17.  CrnocoObl onpeneneHus pa3MepoB 3epeH.
18.  OcHOBHBIE XapaKTEPUCTUKU aOPa3UBHOIO HHCTPYMEHTA.
19. Knaccudukaius cBsi30K, IPUMEHSIEMbIX JJIs H3TOTOBJICHUS aIMa30COIePIKaIero KOMIIO-
3MLIMOHHOTO MaTepHuaa.
20. OCHOBBI TEXHOJIOTHUH U3TOTOBIICHHS a0pa3UBHOTO HHCTPYMEHTA Ha KEPaMUUECKUX U Opra-
HUYECKUX CBS3KAaX.
21. KoHTpoib KauecTBa, MApKUPOBKA, M YIIAKOBKA aOpa3uBHBIX HHCTPYMEHTOB.
22.  CaepxTBep/ble MaTepHalibl U UX PU3UKO-MEXaHUUYECKHE CBONCTBA.
23.  OCHOBHBIE TUIIOTE3BI O MPOUCXOKICHUHU aJIMa30B B MPUPOJIE.
24. Pa3HOBUAHOCTU KPUCTAIUIOB U MOJUKPUCTATUIMUECKUX 00pa3oBaHUil aiMasa (Kiaccudu-
KAl aJIMa3oB).
25. CrpykTypHas KpUCTaJUIMUECKas peleTka aimasa 1 rpadura.

NNk wh =

o o
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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.

38.
59.
60.

61.
62.

63.

DU3UKO-MEXaHUYECKUE CBOMCTBA MTPUPOJIHBIX aJIMa30B.

AHN30TpOnUs CBOMCTB anmasa.

Bnusiare MukpoaeeKkToB Ha CBOMCTBO anMasa.

CunTeTHYecKre anMasbl U UX (PU3NKO-MEXaHUYECKHE CBOMCTBA.

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

Juarpamma (pa30Boro cocTostHHS yriepoaa u HUTpuaa oopa.

Kamepa BpICOKOT0 1aBI€HUS AJIs IOJTYyYEHUS] CHHTETUYECKUX aJIMa30B.
TexHonormueckue napaMmeTpsl (pa3oBoro npeppaiieHus rpadura B aamas v UX BIHSHAE HA
IIPOLIECC CUHTE3A.

Monudukaruu HUTpHrIa 60pa.

[Tponecc nonumopdHOro npeBpaleHus rekcaroHaabHoro 6opa B KyOHMuecKui.
3epHOBOI cOCTaB aJIMa3HbIX MOPOIIKOB.

TexHOoI0rHsI N3rOTOBJICHHS aJIMa3HBIX MUKPOIOPOLIKOB.

TexHOI0rHsI U3rOTOBJICHUS aJIMa3HbIX HUTU(IOPOIIKOB.

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

OnpezneneHue 3epHOBOrO COCTaBa aJIMa3HbIX [TOPOLIKOB.

OnpezneneHye NPOYHOCTH aIMa3HbIX MOPOLIKOB.

Onpenenenue abpasuBHON CIIOCOOHOCTH aJIMa3HBIX MUKPOIOPOLIKOB.

OnpezneneHre HOCUMON MacChl U yJeIbHONW OBEPXHOCTEH aIMa3HbIX TOPOLIKOB.
AnmasHble UM oBalbHbIE KPYTU U FOJIOBKH, UX Ha3HAUYEHUE U OCHOBHBIC XapaKTEPUCTH-
KH.

AnMa3zHble OTpE3HbIE KPYTH U MUJIbI, UX HA3HAYEHUE U OCHOBHBIE XapaKTEPUCTUKHU.
AnMasHble OpyCKH U IPUTHPHI, UX HA3HAUYCHUS 1 OCHOBHBIE XapaKTEPUCTUKHU.

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

Bb160p Mapku 3epHUCTOCTH QIMa3HOIO MOPOILKA MTPU MPOEKTUPOBAHUU UHCTPYMEHTA.
Bb160p KOHIIEHTpalMK aIMa30B U pacyeT ero BECOBOTO COJIEPKaHUsI B UHCTPYMEHTE.
Bo160p cBsI3KM U151 aTMa3HOTO UHCTPYMEHTA.

KoHcTpyKIny anMasHbIX pe3loB U TEXHOJOTHUS €r0 U3rOTOBJICHUS.

AnMa3Hble HAKOHEYHHKH JIJIS1 U3MEPEHUSI TBEPAOCTH.

ATnMa3zHbIe UIJIBI U1 U3MEPEHNS LIEPOXOBATOCTH TOBEPXHOCTH.

AJnMa3HbIe BOJIOKH, UX KOHCTPYKTUBHBIE ITapaMeTphl U 00JIaCTh MPUMEHEHHUS.

AJMa3Hble HHCTPYMEHTHI 7S IPaBKU IITH(OBANBHBIX KPYTOB.

TexHOoIOorust U3roTOBIEHUS AIMA3HBIX MPABAIIMX KapaHIalleH.

OTnuuuTenbHble 0COOEHHOCTH MPOEKTUPOBAHMS U U3TOTOBJICHUS MIPABSIINX AJIMA3HBIX
POJIMKOB.

M3rotoBieHus NpaBsILIEro poJIMKa METOI0OM rajlbBaHOCTEIHH.

M3roroBieHue npassuiero pojanka METOI0OM rajlbBaHOIIIIACTUKH.

AnmMasHble 6ypoBble KOPOHKHU M UX KJIacCH(UKAlMs 0 KOHCTPYKIUH PEXYIeil yacT u
TUIYy MaTPHIIBI.

TunoBsle cXeMbl YKIAJAKH aJIMa30B B MaTpHIle OypOBOil KOPOHKH.

Knaccudukanus 6ypoBbIX KOPOHOK B 3aBUCUMOCTH OT CXE€MbI pa3MeEIIeHHsI aJIMa30B B €€
MaTpHle.

OcHoBHbIe TpeOOBaHUsI K MaTpHUIE OypOBBIX KOPOHOK M NMOAOOPY aJIMa3HOT'O CHIPHSI.
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6. METOAUYECKHUE MATEPUAJIBI, ONPEJAEJAIOIUE ITPOLHENYPHI
OLIEHMBAHMSA 3HAHUI, YMEHUI, HABBIKOB

N (NWJIN) ONBITA JEATEJBHOCTH

6.1. Pe3yabTaThl 0CBOEHHUSI YUeOHOM TMCUMILUIMHBI, OJJIEKAIUE IPOBEPKe

Kontponupyembie PesynbTarhl 00yueHus OCHOBHBIE MTOKa3aTEH OIICHKU OreHOUHBIE
KOMIICTCHIIUY (4acTh (OOBEKTHI OICHUBAHMS) pe3yabTaToOB cpeicTBa
KOMITETCHIIUHN)
1 2 3 4
IKC-1. Cnocob6en | 31 Bosnukaromue TpeboBanus K | JIabopaTopHbie
pa3pabaThIBaTh u | 3HaTb  OCHOBHBIETPEOOBa- | Y31y OCAXKACHUS MOKPBITUS TP | U IpaKTHYe-
BHENPATh  d(ek- | HAA K KOHCTPYKIMAM Bax- | PaCHBUICHUATYTOMIABKAX  Me- | CKHC 3aHATHA,
THBHBIE TexHomoruy | HEVUIMX Y3JIO0B YCTPOMCTBA | TAJOB B BAKYyM€ M K Y31y Tie- | KOJUIOKBHYMBI,
M3rOTOBNeHMs u3je- | V1 HAHECCHUS AINe3HOH- | PEMELIMBAHNS  ATMA3HOTO TI0- | SK3aMeH
N HO-aKTHBHBIX TYTOIUIAaBKHX | POIIKA JJIsi TIOJyYeHHS OJHO-
UM  MAalIuHOCTPOE-
METaJUIOB B BaKyymMe Ha | POJHOTO TIOKPBITHS Ha BCEX
HIA YacTUIIBl aJMa3HOro TIO- | FPaHsIX aiMasa.
porika Brimonnenue u 3amura adopa-
TOPHBIX U MPAKTUYECKUX PadOT.
32 Nsydenne coctosHus mnoBepx- | KomiokBuymsl,
3HaTh COBPEMEHHBIE METO- | HOCTH MOKPHITUS (MOPQOIOTHH) | TPAKTHYECKUE

JIbl MCCIIEIOBaHMsI BIUSAHUS
(YHKLINOHANBHBIX IOKPBI-
THi  Ha  (QopmupoBaHHE
Mex(a3HOW TpaHWIBl B
aJIMa30CoepKaIUX KOM-
MO3ULIMOHHBIX MaTtepuanax
IIpU UX CIIEKAHUU

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

BrinonHenue u 3ammura NpakTu-
YECKMX 3aHSTHH.

3aHSITHUS, IK3a-
MEH

IKC-2. Cnocobern | Y1 Bnusiaue ¢yukHoHansHOTO | JIabopaTtopHbIe
BBIOMpPATh U dpek- | YMCTPOLUCHUBATD M IPEA- | MOKPHITHS HA MPOYHOCTH, YCTa- | M MPAKTHYC-
THBHO MCIIOJB30BATEL | CTABIATh PE3yIbTaThl HC- | JIOCTHYK IOBPEXKAAEMOCTh ajl- | CKME 3aHATHS,
MaTepuaisl u cpeg- | CICAOBAHHSA 10 BIMAHWIO | MasOB U Ha MHTEHCHBHOCTb WX | KOIIOKBHYMBI,
CTBA TeXHOTOHUC- (by}{KuHOHanLHHX TOKpBI- | M3HOCA B HHCTPYMEHTAX. Bnus- | sx3ameH
TUH Ha W3HOCOCTOMKOCTh | HUE KOMIIOHEHTOB IMOKPBITUS HA
CKOI'0 OCHAILICHUS N
alMa30B B MHCTPYMEHTaxX (dhopmupoBanue MexdazHon
JULA peannsalttn TPaHHLBl B aIMa30COAePKALINX
TEXHOJIOTMIECKHUX KOMIIO3MIIMOHHBIX MaTepuasax.
HPOLECCOB U3TOTOB- | y) MeToapl MeTaIM3alMy  aiaMa- | IIpakTuueckue
JICHUS MalllKHO- YmMeTbpazpabateiBaTh 3(]- | 30B, MX JOCTOMHCTBA M HENO- | 3aHATHUSA, KOJI-
CTPOMTENILHOM NPO- | (heKTHBHBIE TEXHOJIOTHH | CTaTKU. MaTepuaibl, HCHOIb3y- | JTOKBHYMBI,
JYKIAU METaNTN3allii ajMa30B, B | EMble B KadecTBE IMOKPHITH. | S9K3aMEH
KOTOPBIX  IIpe/uiaraeMblii | XapakTep B3aUMOJECHUCTBUS I10O-
COCTaB TOKPBITHS, METOJ M | KPBITHSL C ajJMa30M Kak B IPoO-
TEXHOJIOTHYECKHE  Mapa- | Lecce MEeTAUIM3aLuH, TaK U Ipu
METphI MPUBS3aHBl K Kade- | U3TOTOBICHUA  HMHCTPYMEHTA.
CTBY aJMa3HOTO ChIpbs, | BausHue mokpeiTust Ha Gopmu-
KOMIIOHEHTaM CBSI3KM M | pOBaHHE MeX(]a3HOH rpaHUILIbI B
TEeMIEepaTypHO-BPEMEHHBIM | MaTpHIle WHCTpyMeHTa. Brimo-
pe’XMMaM CIIeKaHWs aiMa- | HEeHHe W 3alliTa MPaKTHYECKHX
30CO/IEpIKaIeT0 KOMIIO3M- | 3aHATHUI.
LIMOHHOT'0 MaTepuaia
IMKC-3. Cniocoben | Bl Crioco0bl MeTayu3anuu ainMa- | [IpakTuaeckux
POEKTUPOBATH Baangers CIIOCOOHOCTBIO | 30B, 00ECIIEUMBAIOIIE XUMHUYe- | 3aHITHUS, KOJI-
Cpe/ICTBA TEXHOJIO- | UCTIONB30BATH Hay4HbIC | CKYIO CBA3b TMOKPBITHS C Ma3- | JIOKBHYMBI,
I'HUECKOro OcHamle- | PE3Y/IPTATBl TO H3YHEHHIO | HBIMU 3EPHAMMU 33 CHET bopMH- | TeCTHpOBaHUE,
BJIMSIHUA aJTe3UOHHO- | POBAHMSI KapOWTHOW MPOCION- | DK3aMEeH
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HUS MAallIMHOCTPOU-
TEJbHBIX MPOU3-
BOJCTB

AKTUBHBIX METaNINYECKUX
MOKPBITUM Ha M3HOCOCTOM-
KOCTh aJMa30B B HHCTPY-
MEHTaXx M Ha OCHOBE WHX
aHaJM3a ONTUMHU3UPOBATh
BEIIMYHMHY DJHEPIrud KOH-
JIeHCAallul  PACHIBUIEHHBIX
yacTUL MeTajla Ha IOo-
BEPXHOCTb aIMa3a

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

B2

CIOCOOHOCTBIO K mpodec-
CHOHAIILHOMY YIIPABIICHHUIO
BAKYYMHOH YCTaHOBKOH C
TPUOJHOM CHCTEMOM pac-
MBIJICHAS METAJIOB, 00ec-

[IeYMBAIOIIEH  3aMEIICHHE
BaKaHCHMM Ha Je(eKTHBIX
y4JacTKax MOBEPXHOCTH

ajiMasza atToMaMHu OCHOBHO-
'O KOMIIOHEHTA ITOKPBITHA

ObecrieueHre yCIOBUH COBMe-
LICHUS MOHHOW OYHCTKU ajMa-
30B C OCaXIEHHEM IIOKPBITHS.
YnpasneHue napaMmeTpamu
mpolecca HAaHECEHUs TOKPBITHUS:
COOTHOILICHHE BEJIMYUH YHEPTUH
OoMOapaMpOBKH aaMa30B HMOHA-
MH pabodero raza W DHEPTUH
KOHJICHCAlluU pacObLIEHHBIX
YacTUI MeETajla; OCTaTOYHOE
napneHue Ppas. B KaMepe; HHTEH-
CHUBHOCTb MNCPCMCIIMBAHUA all-
Ma3oB.BeimonHenne u 3ammra
71a00paTOPHBIX M MPAKTHUECKUX
pabor.

JlaGopaTopHsie
Y TIpaKTH4e-
CKHE 3aHATHS,
KOJIJIOKBUYMBI,
9K3aMeH

6.2 Illkana oueHNBaHUs IVIAHUPYEMBIX pPe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii n pyOe:XKHbIi KOHTPOJIb
B pamkax Tekyiero u pyoe:xHOT0 KOHTPOJIS 110 TUCIUILIMHE CTYACHT MOXET Ha0path 10
70 6amnoB. Pacnpenenenue 6amioB MpUBEACHO B TAOIHIIE.

[Ikana orteHnBanus

Cemectp
0-35 6amnoB 36-50 baioB 51-60 6amtoB 61-70 6amtoB

2 Yactuunoe  moce- | Ilomaoe wmm  49a- | IlomHoe wou 4a- IlonmHoe wim d4a-
LIEHUE AyJUTOPHBIX | CTHYHOE  TOCEUIE- | CTUYHOE IOCEIIe- | CTUYHOE  ITOCelle-
3aHATHIA. Heyno- | HM€  aynIUTOpHBIX | HME ayAUTOPHBIX | HU€  ayJUTOPHBIX
BJIETBOPUTEIBHOE 3angtuii. Yactuu- | 3aHsatuid. [lomHoe | 3anstuii.  IlomHoe
BBIITOJIHEHHE J1a00- | HOE BBIMIOJIHEHHE W | BBIMOJIHEHUE U BBITIOJTHEHHE H 3a-
paTOpHBIX W Tpak- | 3alIuTa JiabopaTop- | 3ammra jJadopa- mmTa  Jabopatop-

Ccd K MPOMEKYTOY-
HOM aTTecTalluul

THYECKUX  PaboT. | HBIX M TpaKTHYe-
[Tnoxas moaroroBka | ckux pabotr. Ypo-
K OaJUIbHO- | BIETBOPUTEIIbHBIE
PEUTHHTOBBIM  Me- | MOKa3aTenu o
porpusitusiM.  CTy- | KOJUIOKBUYyMaM U
JICHT He JOMYCKaeT- | TECTUPOBAHUSM.

TOPHBIX U MPaK-
TUYECKUX paboT.
Xopomwue nokasa-
TEJIN IO KOJLIO-
KBHYMaM U TE€CTH-
POBaHHUSIM.

HBIX W [PaKTHU4YC-
ckux pabot. Brico-
KHe TIOKa3aTely Mo
KOJJIOKBUYMaMm |
TECTUPOBAHUAM.
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OreHKa pe3yabTaTOB OCBOCHUS yUeOHOUW MUCIMIUIMHBI TIPOBOUTCS TIO MIKAJIE, UCTIOJIb3Y-
€MOM Ha DK3aM€EHE:

Cemectp [IIxana oneHuBaHusd
Heynosne- VY 10BIIETBOPUTEIILHO Xopouio OTtan4no
TBOPHUTEIHHO (61-80 6amnoB) (81-90 6aioB) (91-100 6an-
(36-60 6ai- JIOB)
JIOB)
2 Crynent ume- | Crynentr umeer 36-50 | Crynentr wumeer 51-60 | CrypeHt
eT 36-60 Oan- | 6GaIOB MO MTOraM TEKYy- | OIJIOB MO HTOraMm Teky- | umeer 61-70
JIOB I10 UTOTaM | IIEr0 M PyOEKHOro KOH- | IEro M pyOekKHOro KOH- | OauloB IO
TEKYIIero | | TPOJiA, HAa 2K3aMEHe Jall | TpoJisi, Ha DJK3aMeHe Jaji | uToraMm  Te-
pyOexHOoro IIOJIHBIM OTBET HAa OJMH | IOJHBIM OTBET HAa OJUH | KYIIETO U
KOHTPOJISl, Ha | BOIPOC M YAaCTHUYHO | BOIPOC M YAaCTHUYHO (TOJ- | pyOeKHOro
9K3aMe€HE He | (IIOJIHOCTbIO) OTBETHJI HA | HOCTbIO) OTBETUJI Ha BTO- | KOHTPOJS, HA
JlaJl  TOJIHOTO | BTOPOM. pOH. 3K3aMEHE
orBera HU Ha | CtyneHt wumeer 46-60 | Crynent umeer 61 — 65 | manm mOJIHBIN
OJIMH BOMpPOC. | OaJJIOB MO UTOraM TEKy- | OalZIOB MO WTOTaM TEKy- | OTBET Ha

CryaeHTt ume-
er 36-45 Oai-
JIOB 110 UTOraM
TEKYIIeT0o |
pyOexxkHOTO
KOHTpOJISI, Ha
JK3aMEHEe Jal
IOJIHBIM OTBET
TOJIBKO Ha
OJIUH BOIIPOC

Iero ¥ pyOeHOTO KOH-
TPOJIs, HA DK3aMEHEe Jaaj
HOJIHBEIII OTBET Ha OJUH
BOIIPOC WU YaCTHYHO
OTBETHJI Ha 00a BOIpoca.
CTyneHT uMeeT Mo HTO-
raMm TEKyllero u pyoex-
HOro KoHtpoas 61-70
OaJlJIOB HA HSK3aMEHE HE
Jall TOJIHOTO OTBETa HU
Ha OJIMH BOIIPOC.

mero U pyOeKHOro KOH-
TPOJIA, Ha D3K3aMEHE Jaj
HOJHBIII OTBET Ha OJUH
BOIIPOC M YaCTHYHO OTBE-
TUa Ha BTOpod. CTyIeHT
uMmeer 66-70 OamioB 10
UTOTaM TEKYIIEr0o WU py-
OC)KHOTO  KOHTpPOJISA, Ha
9K3aMEHE) Jlajdl  TOJHBINA
OTBET TOJIBKO Ha OJUH BO-
poc.

OJIMH BOIIPOC
U YaCTUYHO

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

7.1 OcHOBHasi IMTEPaTypa

1. Anma3ssl u cBepxTBepable marepuaisl. [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.:
Mamunoctpoenue, 2005. - 555 c.

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

4. [Tonymnn H.M. CepxTBepabie Marepuaisl. OnpeneieHe CBONCTB CBEPXTBEP-
JIBIX MaTepUasoB [ DNeKTpoHHbBIN pecypc]: npakTukyMm/ [Tomymun H.W., Epmonaer A.A., JlanteB
A.M.— DnexkTpoH. TekcToBble nanHble.— M.: M3narensckuii Jlom MUCuC, 2014.— 51 c.—
Pexxum noctyna: http://www.iprbookshop.ru/56577.html.— 3BC «IPRbooksy.c.

7.2.Jlono/HUTEIbHAS JIUTEPATYypa

1. M3HOCOCTOMKOCTh KOMIIO3MLIMOHHBIX aJIMa30COAEPKALIMX MaTepUalloB A Oy-
poBoro unctpymenra / Lpmmun H. B. — Kues: Hayk. nymka, 1983. — 192c.
2. [TpodHOCTH aIMAa30METATMYECKOTO 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. [Naiika 1 MeTayuIM3aus CBEPXTBEPIbIX HHCTPYMEHTAIBHBIX MaTepuaioB. Haiinnya
10.B., Konecunuenko I'.A.,JIaBpunenko M.A., Monak S.®. Kues: Hayk. nymka, 1977. — 188 c.

4. Cynnuk JI.B., Butass [LA., Unstomenko A.®. Anmasocoepskaliie abpa3uBHbIe
HaHOKOMIIO3UThI. benopycckas HaByka, 2012. -312 c.

5. AJMa3HbIe TOTUKPUCTALTMYECKHE MaTepHalibl. MeXaHu3M UM KMHEMaTHKa CHHTE-
3a MOJUKPUCTATUIMUECKOro anmasa: YueoHoe nocooue/ Jlanres A.U., Epmonaes A.JI. MUCuC,
2008. — 65c.

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

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

8. Cunrernueckue ceepxrBepslie Mmatepuansl: B 3-x T. T. 2. Komno3unuoHHbIe UH-
CTpyMEHTaJIbHbIE CBepXTBepble MaTepuaisl / Penkoin. Hosukos H B(oTs. pen.) u ap.— Kues;
Hayxk, nymka, 1986. — 264 c.

9. Cunrernyeckue ceepxrBepasle Matepuansl: B 3-x T. T. 3. [Ipumenenne cunTeTn-
YEeCKHUX CBEpXTBep.IbIX MaTepuanos. / Peakon: H.B. HoBukos (oTB. pen.) u ap.— Kues: Hayk,
nyMmka, 1986. — 280 c.

10. TexHomoTHs U CBOMCTBA CIICUEHHBIX TBEP/IBIX CIUIABOB M U3JICTUH U3 HUX. YUeO.
nocobue st By30B / [lanos B.C., UysmmaA.M. -M.: <cMUCHUCy, 2001. 428 c.

7.3 llepuoanueckue U3gaHusl
1. CTUH
2. TlopomkoBasi METAJLTYprHUs
3. (CaepxTBepabie MaTEpUAIIbI
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7.4. MeTonn4yecKkue YKa3aHus K JJa00pPaTOPHBLIM 3aHSITHSAM

Mertoanyeckue yka3aHHus K JaOOpaTOpPHBIM paboTaM, 3JIEKTPOHHBIE Y4eOHBIE MOCOOHS
pacnosioxkensl HAa DVD nucke «Jlekuuy 1 METOOAMYECKHE MATEPUaAbl 110 JUCHUILUIMHE» C IPH-
MepaMH BBITIOJIHEHUS JIAOOPATOPHBIX padoT.

7.5 MeToau4yeckue yKa3aHus K NPAKTHYECKUM 3aHATHAM

MeToaudeckue yKa3aHusl K 3aHATUSM, YJICKTPOHHBIE Y4eOHbBIE TOCOOUS PacTIONOKEHBI Ha
DVD nucke «JIekiuu u MmeToanueckue Matepuaibl o AUCIUIUIMHE ¢ OaHKOM 3a/IaHUi U METO-
JUYECKUMH YKAa3aHUSMHU BBIOJTHEHUS TPAKTUYECKUX padoT.

7.6 UnTepHeT-pecypchl

https://www.rfbr.ru/rffi/ru/library - Hay4Has 35mekTpoHHas Ouoimoreka PODU.
https://elibrary.ru/ - 6a3amannbix Science Index (PUHLY).
https://www.studentlibrary.ru/ - 9bC «KoHCYJIBTaHT CTyACHTAY.
https://rusneb.ru/ - HamoHanbHas 3neKTpoHHas 6ubianorexa PI'b.
https://e.lanbook.com/ - OBC «JIanby.

https://iprbooks.ru/ - 3b5C «IPRbooks».

https://urait.ru/ - 9bC «tOpaiiT».

N AE W=

7.7 IIporpammuoe olecneuenune COBPEMEHHBIX HHpopManOHHO-
KOMMYHHMKAIIMOHHBIX TeXHOJIOTHii

HpI/I IMPOBCACHUN 3aHITHI HCIOJIB3YIOTCA JIMUECH3UOHHOC IIPOI'PAMMHOC obOecrieyeHue:

> [Iporpammuas cucrteMa ansi OOHApY)KEHHS TEKCTOBBIX 3aMMCTBOBAaHUH B Y4eOHBIX W
Hay4HBIX paborax «AHtumaruar. Bys 4.0», Moaynb moucka TEKCTOBBIX 3aUMCTBOBaHUN «O0benu-
HeHHas koyuekus 2020y

> Cucrema ontuyeckoro pacno3HaBanus Tekcta SETERE OCR ms POJ1 OC

> Penaxrop nzobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security nns 6uzneca — Crannaptaeiii Russian Edition

> [Taket oucHOTrO Mporpammuoro odecreyerns: P7-Oduc.IIpodeccronanbusiit ([leck-

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

> [IporpaMMHBbIi TaKeT BHYTPUOPraHU3alMOHHOTO nHTpaneT-nmoprana DeskWork
Enterprise

> IIporpamma apxuBarop 7-zip,

> Web Browser — Firefox.

> [NakeT 11 00pabOTKHM CTAaTUCTHYECKUX JaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

19


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 OBECIIEYEHUME JJUCHUIIJINHBI

8.1. MakeTsl aJIMa3HbIX HHCTPYMEHTOB

8.1.1 IlpaBsiue aimMa3Hble KapaHalliy;

8.1.2 IIpaBsine aiMa3HbI€ POJTUKH;

8.1.3 BypoBbie KOPOHKH;

8.1.4Anva3Hbienu(oBabHBIE KYTH Ha OPraHUYECKOM CBSI3KE
8.1.5 AnmasHbie OTpe3HbIE KPYTH.

8.1.6 AnMasHbIe pe3lIbl

8.1.7 Habop cur

8.1.8 Cnexu CBII-K

8.1.9 JlpoGieHHbIC MPUPOIHBIC aIMAa3bI

8.1.10 OBanu3oBaHHBIE IPUPOIHBIE ATIMA3BI

8.1.11 [lopomiku NOAMKPUCTATUINYECKUX CUHTETUYECKUX alIMa30B
8.1.12 AnanuTu4eckue BeChl

8.2. Martepua/jbHO TeXHUYeCKOe obecreyeHue JJa00paTOpHbIX padoT

Neo na0. MartepuanbHoe obecrieueHme
pabor

1 1. Cneku CBII -K
2.Crynka st 1poOJieHus CIIeKOB
3.Habop cut

2 HaGop anmasHbIX mpaBsAmmx KapaHgameil. AiMasbl B ompaBax. MakeTmpa-
BSIIETO AJIMa3HOTO POJIMKa ()aCOHHOTO MPOUIIS.

3 MaxkeTsl OypOBBIX KOPOHOK M pacuiupureseil. bypoBble KOpOHKH, TIPOIIe-
1TMEe TTPOMBITIVICHHBIE UCTIBITAHUS B T€OJIOTUUECKHUX pailoHax.

4 AnMa3Hble TpaBsllue KapaHamu. AiMasbl B onpaBax. MakeT mpaBsmiero
anMa3Horo poisvka ¢acoHHOro Tpodmist. [lakeT TeXHOIOTHMYECKOM TOKY-
MEHTAallMM 110 U3TOTOBJICHUIO aJIMAa3HBIX MPaBSIIUX UHCTpyMEHTOB. Kopmyca
npaBsmux kapasngamei. [Ipecc-popma uist mpeccoBaHusl aTMa30HOCHOM Ya-
CTU mpasswero kapanpama. 5. Ilpecc-ruppasinueckuid. Metamueckast
muxta M50

5 1.IIpecc-popma s mpeccoBaHusl cerMeHTOB OypoBbIX KopoHOK. Kopmyca
kopoHok.S.IIpecc-runpaBnuyeckuii. Mertamumueckas mmuxta MS0. Ilaker
TEXHOJIOTUYECKON JOKYMEHTAIIMH 110 U3TOTOBJICHUIO OYPOBBIX KOPOHOK.

6 MakeTbl aMa3HbIX PE3IOB.

7 AnmazHplenungoBalbHbIE KYTH Ha OPTaHHYECKON CBSI3KE

8 [TakeT TEXHOJIOTMYECKOW JOKYMEHTAIMH IO W3TOTOBIICHUIO aIMa3HBIXIILIH-
(hOBAJIBHBIX KPYTOB HA OPraHUYECKOM CBS3KE

9 JlaGopaTopHas ycTaHOBKa JJII HOHHO-TUTA3MEHHON METaUTH3alMK alIMa3HbIX
nopoikoB «KaOyHUM» ¢ TpUOAHON CHUCTEMOW pacHbLICHHs MaTepuaia Mo-
KPBITHUS

10 [lmakaTel yCTAaHOBKM [JI1 HMOHHO-TUIA3MEHHOM METaUIM3alid  aJIMa3HbIX
MHUKPOIIOPOIIKOB C JTUOJHON CUCTEMOM paCTIbUICHUSI MaTE€pHaa MOKPHITUS

Tpe6OBaHI/IH K YCJIOBHAM pCain3allui JUCHHUIIJIMHBI

‘ Ne ‘ Bun aynuropHoro ‘ TpeboBanus
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/o dbonga

1 JlexuonHas OcHaineHue crienuaaTu3upOBaHHON yaeOHOM MCGGJIBIO; OcHare-
ay UTOpHS HUE TEXHUYECKUMU CPEACTBAMU OOYUCHHUS: HACTEHHBIH JKpaH ¢

JTUCTAHIIMOHHBIM YIIPaBJICHUEM, MYJIbTUMEIUIMHOE 000PYIOBAHUE.

2 KaGuier st 1a- OcHaileHue Crielaan3upoOBaHHON y‘l66HO.I7I MeOenpro. OcHalie-
6OpATOpHBIX 1 HUE TEXHUYECKUMH CPEJCTBAMU 96yqu1/151. MOABUXKHAsI MapKep-
HPAKTHYCCKHX Has 10CKa, chTbn?anmee YCTPOHCTBO JUIst iepesiatn unpopma-
S LIUH B KOMIIBIOTEP; HACTEHHBIN 3KpaH C IUCTAHIIMOHHBIM YIIpaB-

JICHUEM, MYJIbTUMEINITHOE 000pyI0BaHUE.
Ilepeuens MaTepuaIbHO-TEXHUYECKOT0 00ecnieYeHHsl JUCIUIIUHbI

Ne | Bua u HaumeHOBaHHEO0OPY- Bt sansmiit Kparkas xapakrepucruka
JIOBaHUS

1 Jlaboparopubie | WindowsXPProfessional. Ne V 2123829

U IpaKkTuye- 02.02.2016-28.02.2019.

CKHE 3aHITUI. AntuBupycDrWeb- nunensus Ne
112966525
AUTODESK.ACCOUNT 6eccpounblii

JlexuroHHas ayauTOpus .

OecrIaTHBIN AOIYCK.
[Iponyxtst AUTODESK.
CBoboHOpacnpocTpanseMsie: 7-Zip;
MozillaFirefox; Opera; GoogleChrome;
Thunderbird; AdobeAcrobatReader

2 JlekunoHHsbIE, Hemonctpanus ¢ [1K ainexkTpoHHbIX Tpe-
KaOuner nns nabopaTopHbix | JlabopaTopHble | 3€HTalMi, JokyMeHTOoB Word, 31ek-

Y IPAKTHYECKUX 3aHATUI U TpaKkTUye- TPOHHBIX TabIuII, rpaduuecKux u300-

CKHC 3aHATU.

pakeHui, (UIbLMOB
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9 OCOBEHHOCTHU PEAJIM3ALIMUA JUCIUIIVIMHBI JJIA UHBAJIMJIOB U
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbS

Jluiam ¢ OB3 HE0O0X0aMMO 00ECTICUUTh CTICUAIbHBIC YCIOBUS IS TIOJTYUYCHHS BBICIIIC-
ro oOpaszoBanus Mo mporpammam oOydenus B cootBercTBuu ¢ ®I'OC BIIO u OOII BIIO no
JAaHHOMY HAMpaBJICHUIO MOATOTOBKM OakanmaBpoB. [list oka3aHus 0Opa30BaTeIbHBIX yCIYT CTY-
neatam ¢ OB3 tpebyercst Hannuue B BY3e creqyronux opraHu3aiioOHHbIX, HH(POPMAIIMOHHBIX
Y TEXHUYECKUX CPEJICTB:

1. anprepHaTHBHAs BepcUsi OPUIMATBLHOTO caliTta B cet « HTepHEeT» i Cl1aboBUAAIINX;

2. obecrieueHHe YCIOBHM I MPUCYTCTBHUS COIMPOBOXKIAIOIIETO ACCUCTEHTa, OKa3bIBaIOIIe-
ro oOy4aromeMycst HEOOXO0AUMYIO TTOMOIIIb;

3. UCTOJb30BAaHUE CBETOBOM CUTHANM3ALMU IyOJIHPYIOIIYI0 3BYKOBYIO (Hampumep, Tpe-
BOXKHBIM CHUTHAJI MPOTUBOIMOXAPHON CHUCTEMBI) AJSl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
310pPOBbS 11O CITYXY;

4. obecrieyeHne CpeCTBAMU ayAHO BOCIIPOU3BEACHHS BU3yalbHOU MHGOPMAIIUU JIEKIIMOH-
HBIX MaTEepUAJIOB, PACIIMCAHUN U IPYTUX OOBSBICHUM, OTHOCSIIMXCS K OpraHU3aIi y4eOHOTO
mpolecca JIs JIML ¢ OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 110 3PEHHUIO;

5. HaNMMYuEe OPTraHU3ALMOHHBIX M TEXHHUYECKHX CPEICTB, OOECIEUMBAIOIIUX BO3MOXKHOCTH
JocTyna o0ydaroluxcsi B yueOHbIe IOMEIICHHS U B IPYTHe MOMENICHUS] YHUBEPCUTETA, CBSA3aH-
HBIE C OKa3aHHWEM 00pa30BaTENIbHBIX YCIYT, a TAaKXKe JOCTYyNa K MecTaM MUTaHUs, TUTUEHbI U UX
KOM(OPTHOTO MpeObIBaHUS B YKa3aHHBIX MeCTax ajisi CTyneHToB ¢ OB3, nuMeromux HapyieHus
OTIOPHO-/IBUTATENILHOTO arapara. (pacuiupeHHbIe IBEPHbIE MPOEMBI, JOMOJHUTEIBHBIC MOPYY-
HU, TIAHJIyChl, KHOMKHU BBI30BA OOCIY>KMBAIOIIETO MEPCOHANIA BCIIOMOTATEIILHBIX MEXaHH3UPO-
BAaHHBIX CPEJICTB U MPHUCIOCOOJICHUH VISl IEPEMENICHUST MKy dTAKAMH 3/1aHUsI 00pa30BaTellb-
HOTO YYPEXKICHUS U T.IL.).
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_ _ IIpuaoxenne 1
JIMCT UBMEHEHUU (JOINOJIHEHUMN)

B pab0YyI0 IPOTPaMMY IO TUCHHUILTHHE «IHCTPYMEHTBI U3 CBEPXTBEPIBIX MATCPHATIOBHIIO
HanpaBlieHU 0 TOAroTOoBKU 15.04.05 — KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECIIEYCHUE Malllu-

HOCTPOUTEIBHBIX POU3BOACTB. [Ipoduns moarorosku — TexHomorus mudpoBoro Nporu3BoACTBA
Ha y4eOHBIN TO/I.

IlepeyeHb BHOCUMBIX

Nen/m daevent (nynxr) PIIT U3MeHEeHUil (10N0JIHeHMiH)

IIpumeyanue

O6CY)KI[CH& U PEKOMCH/JIOBAHA HA 3aCCAaHUN Kaq)el[pbl «Texnomorus u 060py,[[OBaHI/Ie aB-
TOMATHU3UPOBAHHOI'O MPOU3BOJICTBA»

poTOKOJ Ne or" " 20 T

3aBenyromuit kadenpoit /M.M. Sxytmnos/
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