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Pabouas mnporpamma muctuiiMHbl «VHCTpYMEHTBI M3 CBEPXTBEPIBIX MaTEpPHAJIOB)»
/coct. 3.K. bepoB —Hanpunk: KBI'Y, 2023. -23 c.

Pabowas mporpamma mnpepHazHavyeHa IS MPENOAAaBaHUS O0S3aTEIbHON IUCIUILIHHEI
BapuatuBHOU yactu 6s0ka b1.B.03 mo namnpasnenuto noarotosku 15.04.05 «Koncrpykropcko-
TEXHOJIOTHYECKOE 00eCrIeYeHnEe MAIIMHOCTPOUTENBLHBIX IIPOU3BOACTB» BO 2 CEMECTPE.

Pabouas mnporpamma cocrtaBieHa ¢ ydetoMm DenepanrbHOro ToOCyJapCTBEHHOIO
00pa30BaTEIILHOTO CTAHJAPTa BBICHICTO OOpa30BaHUs IO HampaBieHUIO moarotoBku 15.04.05
KoHCTpyKTOpCKO-TEXHOIOTHYECKOE ~ OOecreueHrne  MAIIWHOCTPOUTEIBHBIX  IPOU3BOJICTB,
YTBEPKAEHHOTO NMpHKa3zoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
asrycta 2020 r. Ne 1045.
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1 HEJAX U 3AJAYU OCBOEHUA JUCHUIITIMHBI

Lenbto OCBOEHUS TUCHMILIMHEI SBISICTCA yriyOJIeHne 3HaHUH B 00IaCTH IPOU3BOJICTBA U
SKCIUTyaTali aOpa3WBHBIX W JIE3BHMHBIX HHCTPYMEHTOB M3 CBEPXTBEPABIX MaTEpHAJIOB,
O3HAKOMJICHHE C MPEANOYTUTEIFHBIMU O0JaCTAMH NPUMEHEHHUS aJIMa3HbIX WHCTPYMEHTOB,
o0ecreynBarOIMMUHANO0IBINYIO 3 (HEKTUBHOCTD TI0 CPABHEHHIO C APYTHMH.

3agayaMu U3y4eHUs! TUCLUIUIMHBI SIBIISIFOTCS:

- O3HAKOMJIEHHUE CTYJECHTOB CO CBEPXTBEPABIMU MaTepUagaMu U ¢ (PU3UKO-XUMHUYECKUMHU
OCHOBaMH UX IIPOU3BO/JICTBA;

- o0y4eHne crocoOaMIOBHIICHUSM3HOCOCTOMKOCTH HHAAEKHOCTH yIACpKaHUS aJIMa30B
B MaTpPHUILIE HHCTPYMEHTA,

- IPUBUTHUE CTYAEHTAM HEOOXOJMMBIX3HAHUM JJISBHIOOpPA ONTHMAJIbHOIO COOTHOIIEHHUS
COCTaBa KOMIIOHEHTOB aJIMa30COJAEPKAIEr0 KOMIIO3MIMOHHOIO MaTepuanga € y4eTOM BHJIA
MHCTPYMEHTA U YCJIIOBUH €T0 AKCILTyaTalluH.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO
JlucumMminHa OTHOCHTCS K BapuUaTUBHOM YacTM (OCHOBHOM 4YacTH) THOJATOTOBKHU
MaructpoB 1o HampaieHuio 15.04.05 «KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOeCTeueHne
MalIMHOCTPOUTENBHBIX TPOU3BOJICTB.

3 TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA
COAEPXKXAHUSA ITUCHUITIMHBI
[Iponecc m3yueHus AUCIUIUIMHBI HAMpaBjieH Ha (POPMUPOBAHUE DJIEMEHTOB CIICTYIOIINX
komriereHid B cootBeTcTBUM ¢ PI'OC BO wm OOIl BO mno naHHOMY HampaBIe€HUIO
MOAroTOBKMKOHCTPYKTOPCKO-TEXHOJIOTUUECKOE obecrnieueHue MaIIMHOCTPOUTEIBHBIX
MIPOU3BO/ICTB:

IIpodgeccuonajbHble KOMNETEHIIMM ¥  COOTBETCTBYIOIIME WM  HMHIUKATOPBI
JOCTHKCHHM ):

IIKC-1. Crnocoben pa3pabateiBaTh ©  BHEIPATH A((DEKTUBHBIE  TEXHOJIOTHH
W3TOTOBIICHUS U3ICIIMH MATHHOCTPOCHUSI:

IKC-1.1 3HaeT METOAMKH MTPOSKTUPOBAHUS TEXHOJIOTHYECKUX TIPOIIECCOB U3TOTOBJICHUS
U3JICNIMH MalIMHOCTPOSHHUSI, CHCTEMBI KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOH JOKyMEHTAIIWH,
TEXHOJIOTUYECKOH TOATOTOBKH TPOM3BOJICTBA, IPOTPAaMMHBIC CpPEICTBA aBTOMATHU3AlUU
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOH IMOATOTOBKH IMPOU3BOICTBA;

MKC-1.2 YMeeT npoeKTHPOBATh U BHEAPSTH YPPEKTUBHBIC TEXHOJIOTHUECKHE TPOLIECCHI
M3TOTOBJICHUS] KOHKYPEHTOCTIOCOOHBIX U3JICJIUI MAIlTHHOCTPOCHUS

IIKC-1.3 Brnageer HaBbIKaMHu pa3pabOTKU TEXHOJOTHYECKHUX MPOIECCOB M3TOTOBJICHUS
U3JICNIUH MAITUHOCTPOCHUS, OTBEYAOIINX COBPEMEHHBIM TPEOOBAHUSAM KadyecTBa MPOIYKIIUU U
TEXHUKO-3KOHOMUYECKOH 3(h(hEeKTUBHOCTHU MPOU3BOJICTBA.

IIKC-2. Cnocoben BbiOMpaTh U 3(PQPEKTUBHO HUCMIOIB30BaTh MaTepuajbl U CPEICTBa
TEXHOJIOTUYECKOT0 OCHAIIECHUS Ul pealn3allid TEXHOJOTHYECKUX MPOLIECCOB M3rOTOBJICHUS
MAaIIXHOCTPOUTEIBHON MPOTYKIIUU:

IIKC-2.1 3HaeT coBpeMeHHble KOHCTPYKI[MOHHBbIE M HMHCTPYMEHTAJbHbIE MaTepHalbl,
TEXHOJIOTHUYECKUE BO3MOXKHOCTH CpEACTB TEXHOJOIMUECKOro OCHaIleHus (000opyaoBaHus,
TEXHOJIOTUYECKON OCHACTKM, CpEACTB MEXaHW3allMM M aBTOMAaTH3alliu) I peaau3aluu
TEXHOJIOTHYECKUX MPOLECCOB U3rOTOBJIEHUS MAITMHOCTPOUTEIBHOM MPOIYKIINH;

IIKC-2.2 YMmeer aHanu3upoBaTh, BEIOMpaTh U 3()(HEKTUBHO MCIOIb30BATH MaTepUaNbl U
CpeACTBa TEXHOJOTHYECKOTO0 OCHAIEHHs s pealu3alud TEXHOJIOTMYECKHX MPOLECCOB
M3TOTOBJICHUS] MAILIMHOCTPOUTENILHON TIPOIYKIINH



IIKC-2.3 Brageer HaBbIKaMu 10 BBIOOPY U 3 (HEKTUBHOMY HCIIOJIB30BAHUIO MAaTEPHAIIOB
U CPEICTB TEXHOJOIMYECKOTO OCHAICHMS JUId pealu3alliud TEXHOJOTMYECKHX IPOIECCOB
M3TOTOBJICHHS MAIIMHOCTPOUTEIHHOM MPOTYKIIUU

IIKC-3. CnocobeH MpOEKTUPOBATh CPEACTBA  TEXHOJOTHYECKOTO  OCHAIICHHUS
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB!

IKC-3.1 3HaeT yCTpOWCTBO U XapaKTEPUCTUKU CPEACTB TEXHOJOTUYECKOTO OCHAIICHUS
(oGopymoBaHUs, TEXHOJOTUYECKOH OCHACTKH, CPEJICTB MEXaHM3allMd W aBTOMAaTH3alllH) M
METOIMKHU UX MPOEKTUPOBAHMUS;

IIKC-3.3 Brnageer HaBplkaMM aBTOMAaTH3MPOBAHHOTO IPOEKTUPOBAHMS  CPENCTB
TEXHOJIOTUYECKOTO OCHAIIEHHSI MAIITMHOCTPOUTEIHHBIX TPOU3BOJICTB.

B pesyabTaTe udy4eHusi AMCUMILIMHBICHY0eHN10KEH :
3HaTh:
* (pu3MKO-MEXaHMYECKHE CBOMCTBA CBEPXTBEPIBIX MAaTEPUATIOB U 00JACTH UX MPUMEHEHHUS
(31);
= crocoObl MOJIy4eHHUsI CBEPXTBEPABIX MaTepuanoB(32);
=  KiIaccu(UKaLNIOATIMa3HbIX TIOPOIIKOB U METO/IbI KOHTPOJIS UX KauecTBa(33);
® crnocoObI0OpabOTKH anaMa3oB JUIsl MOBBIMICHUS UX HSKCIUIyaTallMOHHBIX XapaKTEPUCTUK
(34);
® BHUJBI U3HOCA AJIMA30B B HHCTpyMeHTax(35)
" OCHOBHbBIE TpeOOBaHMSI K KOHCTPYKLHSM KaMep BBICOKOTO TaBJICHUS JUIS TOITY4EHUS
CUHTETHYECKUX AJIMa30B U KyOHM4ecKoro HUTpuaa 6opa(36);
"  METO/Ibl METAJUIU3AIUU AJIMA3HOTO ChIpbsi(37);
= TpeOoBaHUA K (YHKIMOHAJIBHBIX MOKPBITUSM Ul TIOBBILIEHUS W3HOCOCTONKOCTH
HU3KOCOPTHBIX TEXHUYECKUX aJIMa30B B alIMa3HO-a0pa3uBHBIX HHCTpyMeHTax (38).

Ymers:

" MOJENHPOBAaTh MPOILECCHl, MPOUCXOAAIIME TPH KOHICHCAIUU [apoB MeTalljia
HaanMmasHbie 3¢pHa (Y1)

* BBHIOMpATh MaTepHalibl, O0OpyIOBaHHME U CIOCOO0 OCaXIeHUs (QYHKIUOHAIBHOTO
MOKPBITUSL, OOECIEUMBAIONIETO  IMOBBIIICHHUENIPOUYHOCTHBIX  XapaKTEPUCTUK  alMa3oB U
HaI&KHOCTH MX ylIep)KaHUH B HHCTpyMeHTax. (Y2)

" OLEHUBATh U MPEACTABIATH PE3YIbTAThl MCCIEIOBAHUS [0 BIUSHUIO (YHKIMOHAIBHBIX
MMOKPBITHI Ha ©3HOCOCTOHKOCTh aIMa30B B MHCTpyMeHTaxX (Y 3);

= pa3pabaThiBaTh TEXHOJOTHYECKHUH MPOIIECC METAUIM3alMK aiMa3oB, 00eCIeYnBaIOLIEro
IpU CIEKAHMM MAaTPULIBl HMHCTPyMEHTa (U3UYECKYI0 M XUMHUYECKYI0O COBMECTHUMOCTH
KOMITOHEHTOB MOKPBITHS C COCTAaBOM CBSI3KM U MPOMHUTOYHBIM MaTepuaiom (Y4).

Baanern:

* pHbopMmanMel O BUIAX aJIMa3HbBIX HHCTPYMEHTOB, CIIOCOOOB HUX HW3rOTOBJIEHHUS U
UCIOJb3yEMbIX B HUX XapaKTepUCTHUKaX aJIMa30B M0 KauecTBY U 3epHuctoctH (B1);

* pHpopManKel 0 IPAKTUYECKOM PUMEHEHUH Pa3IMYHbIX METOJI0B HAHECEHUsI TOKPHITHH
Ha anmassl (B2);

® CHOCOOHOCTBIO MCIOJIB30BAaTh HAyYHbBIE PE3YJIbTAThl 110 U3YUCHUIO BIUSHUS aJAr€3UOHHO-
AKTUBHBIX METAJUIMYECKUX MOKPBITUN HAa M3HOCOCTOMKOCTH ajlMa30B B HMHCTPYMEHTAaX W Ha
OCHOBE MX aHaJIM3a ONTUMHU3HUPOBATh BEJIMUMHY DHEPIMM KOHICHCALUU PACHBUIEHHBIX YAaCTHIL
MeTaJula Ha MOBEpXHOCTh anMasa(B3);

" CHOCOOHOCTBIO K MpO(eCCHOHATLHOMY YIPABICHHIO BaKyyMHOH YCTAHOBKOM C
TPUOJHOM CHCTEMOW pAaCHbUICHUS METAJIOB, oOecledyuBaomleil 3aMelleHne BaKaHCUU Ha
Nne(eKTHBIX yJacTKax MOBEPXHOCTH ajMa3a aTOMaMH OCHOBHOTO KOMIIOHEHTa NOKpHITHs.(B4).



4.1 Conepxxanue pa3ieaoB IMCHUILTHHBI

4 COAEP KAHUE U CTPYKTYPA JUCIHUIIVINHBI

No HaumenoBanue Dopmupyemas) Popma
pas3z. | pasznena Conepxanue pasjena KOMITETEHITHS [TEKYIIET0
(vactp  [KOHTpOJS

KOMIIETEHIIUH )

1 2 3 4

1 ITonsitue [lonstue o cBepxTBepabix Matepuanax u ux | [IKC-2.1 JIP,
CBEPXTBEPABIX kiaccupukanus. [lpupomnsie anmasbl.OcHoBHble | [IKC-3.1 13,
MaTtepuazax TUIOTE3Bl MPOUCXOXKJIECHUS alMa3oB B TPHPOJIE. K,

Cunrernueckue anmasel, KyOndeckuit HUTpu 6opa T
(KHB) u mpyrue cBepxTBepable MaTepuaibl Ha €ro

ocHoBe. ®dDuzuko-mexanumveckue cpoiictBa CTM.

O6nactu npumenenust CTM.

2 ITonyuenue Kamepa BbICOKOT0 1aBiI€HUS JISl TOTYYEHUS I[IKC-2.1 113,
CBEPXTBEPABIX CHHTETHYECKUX aJIMa30B UKyOHYEeCKOro HUTPUIA ITKC-3.1 K,
MaTepuasoB 6opa. [Iporecc momumopdHOTo MpeBpaIIeHus T

reKCcaroHaJIbHOTO HUTpHIa Oopa B KyOHMYeCKHi.
[omukpucrammmueckne CTM.

3 ITopommku u3 3epHOBOI cocTaB anMasHbIX mopomkoB u ux | [IKC-2.1 JIP,
axMasoB, UX KJaccupuKaIus. TexHonoruu H3TOTOBJIEHUSA K,
IIPOU3BOACTBO, UM (IOPOLIKOB U MUKPOIIOPOIIKOB. 3€pHUCTOCTD U T
Kiraccuukanys | HOpMBI ~ 3€pHOBOIO  COCTaBa  IUTH(IIOPOIIKOB,

U KOHTPOJIb MHKPOIIOPOIIKOB ¥ CyOMHKPOMOpoImKoB. KoHTpoib
KayecTBa KayecTBa IOPOIIKOB. MUKpPOTBEPJOCTh aJIMa30B.
IIpouHOCTF MOHOKPHUCTAJJIOB ajaMa3oB. MeTojbl
H3MEpPEHMsI MUKPOTBEPAOCTH M IPOYHOCTH aJIMa30B.

4 Crioco0st 3avexaHKa. 3aBaJbIIOBKA. [Mpurymurensuoe | IIKC-1.1 13,
KpeTICHUS map>KAupoBaHMUe. Mexanundeckoe kperienne | ITIKC-2.1 K,
aJIMazoB B MIPUKUMHBIMU IUTACTUHAMH u JPYTUMHU T
HHCTPYMEHTE. yCcTpoHCTBAMU. 3aJIMBKON KHUIKAM METAJIIIOM.

Crocobb1  opMHUpPOBaHUSA aIMA30HOCHONH YacTH
anMasHo-a0pa3uBHBIX HHCTPYMEHTOB!
IIEHTPOOSKHBIM JIUTHEM; crocobamu
rajJbBaHOTEXHUKU; criocobaMu MOPOILIKOBOMH
MeETaJUTypru.

5 AnmMazHbIe Knaccudukarms aJIMa3HbBIX abpasuBubix | [IKC-1.1 JIP,
abpasuBHEIE WHCTpYMEHTOB. BpiOop koHCTpykmmm u pasmepoB | [IKC-1.2 K,
WHCTPYMEHTBI I | HHCTpyMeHTa, mpodwis paboueir moBepxHocTH, | [IKC-2.1 T
TEXHOJIOTUU UX MapKy U 3epHHCTOCTH ajMas3Horo mopormka. Betoop | [IKC-2.2
H3TOTOBJICHUS. KOHLIGHTpalMM anMa3oB. Pacuer maccel anmasoB B

HHCTPYMEHTE. Ocobennoctu TEXHOJOTHH
W3rOTOBJICHUS MHCTPYMEHTa Ha  OpPraHUYecKO
cBszke. CocTaBbl OpPraHMYECKUX CBS30K M PacdeT
BECOBOTO  COJIEPKaHUSI  KOMIIOHEHTOB  IIUXTHI
CBSI3KU. TEeXHONOTMH HM3TOTOBJICHUS HHCTPYMEHTOB
Ha MeTaNTHYeCKON CBSI3KE. CocraBsl
METAJUIMYECKUX  CBSI30K M pacdyeT  BECOBOIO
COJIepP’KaHUsI KOMIIOHEHTOB IIUXTHI.

6 OpHokpucTanbH | AIMa3HBI pexymuid HMHCTpyMeHT M TexHomorus | IIKC-1.1 JIP,
bI€ aJIMa3HBIC €ro  M3roToBJIECHMs. AnMasHble  KoHTponpHO- | IIKC-2.1 K,
HHCTPYMEHTBI W3MEpUTEIbHbIE HHCTPYMEHTHI, MX Kiaccu(pHUKalus T




n TpC6OBaHI/I$I K HMX M3rOTOBJICHHIO. AJIMa3HEIC
BOJIOKH M TCXHOJIOTHA MX M3TOTOBJICHUA.




1 2 3 4 5
7 IIpassmue AnmvasHele uribl. AnMassl B ompaBax. IlpaBamme | [IKC-1.1 JIP,
aJgMasHbIe anMasHple KapaHzamu u ux kiaccuduranums. | [TKC-2.1 K,
HHCTPYMEHTBI TexHomOrust W3rOTOBIEHHUS aJIMa3HBIX W U T
NpaBAlIMX ajdMa3HbIX Kapanpameid. [IpaBsmme
aJIMa3HbIC POJIMKH MPSMOro ¥ (acoHHOTO MPODHUIISL.
OTnuunTenbHbIE 0COOCHHOCTH MX MPOSKTUPOBAHMUS
U W3TOTOBNEHMA.  M3roTtoBreHMe  IpaBsIIUX
POJIMKOB METOJIOM rajIbBaHOILIACTUKHU.

8 AnmMasHble AnmMasHble OypoBbIe KOPOHKH u ux | [IKC-1.1 JIP,
WHCTPYMEHTHI ISl | Knaccudukanus. ['eomerpusi pexymeidr uactu | [1KC-2.1 K,
OypeHust MaTpHUIbl OYypOBBIX KOPOHOK. CXeMbl pa3MelieHus T

alMa30B B MaTpHIAX KOPOHOK. TexXHOJIOorus
W3TOTOBJIGHHSI  aJMa3HbIX  OYpOBBIX  KOPOHOK.
B3aumocBsa3p KauecTBa  alMa3HOTO CBIPbSI €
TBEPAOCTHIO pa3dypuBaeMoll TOPOIbL. ANMa3HbIe
KaJTHOPOBOUHBIC PACIIUPUTENH M WX POJb IPH
OypeHUHU CKBAKHH.

9 Buner n3noca ANre3soHHbIN,  abpasuBHbI, auddy3nonHbn, | [TKC-1.1 K,
aJMa3oB B XUMUYECKUH,  OKUCIMTEIbHBIM. Makpo- u | IIKC-2 T
WHCTPYMEHTAaX MUKpPOCKaJIbIBaHUE, O0ECHEeUMBAOIINE  TIPOIEeCC

camo3ataynBanus. Beimagenue anmmasa M3 MaTpUIls!

10 | CrocoOsr UzbupatenpHoe npobienue. Tepmonmkmupopanue | [TKC-1.1 K,
MIPENBAPUTEIHLHON | aJIMa3HOTO  CBIPBAL. Opaymmzanus  anmazos. | [IKC-2.1 T
00paboTku [Tonmuporanue aJIMa30B: MEXaHUIeCKOe,
aJIMa3oB TEPMHUUECKOE, XUMUYECKOE. Merannu3zanus

aJIMa3o0B.

11 | Meronast Marepuansl nokpeitTuii. Kimaccudukarmus meromgos | IIKC-2.1 113,
METaJUTA3aITIH HaHECEHUS TTOKPBITHN Ha anmasel: | 11IKC-2.2 JIP,
aJIMA3HOTO CHIPBS | DIEKTPOXUMUYCCKUH, XuMudeckuii (OecTokoBriii), | [IKC-2.3 K,

HaHECEHUE METAJUNIMYECKUX TOKPBITUM U3 KUIKOH T
($a3pl, BXKUTaHWEM MEXAHWYECKd HAHECEHHOIrO
MOKpBITUS. MeToapl HAHECEHUs IMOKPBITUHA ITyTEM
IIOJBEICHUS 0Ca)X1aeMOTr0 MaTepuana K
[IOBEPXHOCTH  aJMa3HBIX 3C€PEH: HUCIIapeHueM
METaJIOB B BaKyyMe, METOZOM Ta30TPaHCIOPTHBIX
peakuuii, = HMOHHO-IUIA3MEHHBIM  PaCIbUICHUEM
MerasioB. KoMOMHUPOBaHHBIE METOB! HAHECEHUS
MOKPBITHI: JETOHALIMOHHBI, pEeaKurOHHOE
OCaXIEHWE B  JHUCIEPCHOM  METaJIM3aTope,
HHTErpajbHbIe METOBI.

12 Hanecenue HWonno-nna3MeHHbBIE METOIBI meramnmsanun. | [1KC-1.1 113,
opueHtupoBaHHoi | IIpeumyimiectBa  MOHHO-IIa3MeHHbIX — MeronoB | IIKC-1.3 JIP,
(opToTporHOit) MeTaITH3aII aJIMas3oB. TpeboBanuit k | IIKC-2.1 K,
OCTPOBKOBOM KOHCTPYKLHUSIM YCTPOUCTB g MOHHO-TIa3MmeHHoi | IIKC-2.2 T
CTPYKTYpbI MeTaJUTM3alH IOpomKoBoro Marepuaia. Crnocoosr | [IKC-2.3
MOKPBITUS Ha OLIEHKH HaJIEKHOCTHU anMa3oyIepKaHUs B | IIKC-3.3
HU3KOCOPTHBIE aOpa3uBHBIX HHCTPYMEHTAX.

TEXHUYECKHE ®a3000pa3oBaHusl B OCTPOBKOBBIX MOKPBITHUAX IPH
aJIMassbl TepMooOpaboTKe anmasza. BiusiHHe OCTpOBKOBOM

CTPYKTYPbBI HOKPBITUA W3 aAIr€3MOHHO-AKTHBHBIX
MCTAJIJIOB Ha IMPOYHOCTD, M3HOCOCTOMKOCTh M Ha
HaJIEKHOCTh YACP!KAHUA aJIMa30B B UHCTPYMCHTC.

B rpade 5 npuBosTcs nmiaaHupyembie GOPMBI TEKYLIET0 KOHTPOJIS: 3al1Ta
nabopaTtopHoit pa6oTs! (JIP), 3amuTa npaktuueckoro 3ausatus (I13), BbimonHeHne KypcoBOTO
npoekta (KII), kypcosoii pabots! (KP), pacuerno-rpadudeckoro 3ananus (PI'3), nomaminero




sananus ([13), namucanue pedepara (P), acce (3), komtoksuym (K), pyOeskHBII KOHTPOITH
(PK), rectupoBaunue (T) u 1.1.

4.2 CTpyKTypa IMCHHIIJIMHbI

OO1ast TpyA0€MKOCTh AUCIUILIMHBI COCTABIIsCT 4 3aueTHbIe enuHuIbI (144 yacoB)

TpynoemkocTs,
Bua pabotst JacoB

2 cemecTp
O0uiasi Tpy10€eMKOCTh 144
AynuTopHasi padora: 54
Jexyuu (J1) 10
Jlabopamopmuvie 3anamus (JIP) 36
Ilpakxmuuecxue 3auamus (113) 8
CamocrosiTesibHas padoTa: 63
Pacuerno-rpaduueckoe 3amganue (PI'3)
CaMoCTOSATEIbHOE U3YUEHHUE Pa3/IEIOB 40
CamononroroBka (mpopaboTka U MOBTOPEHHE
JEKIIMOHHOTO ~ MaTepuajia H  MaTrepuana
y4eOHUKOB U Y4e€OHBIX MOCOOUH, OrOTOBKA 23
K 1a00paTOPHBIM M TIPAKTHYECKUM 3aHSATHSIM,
KOJUIOKBUYMaM, pPyOeKHOMY KOHTPOJIO |
T.J.),
IToaroroBka u caaya IK3aMeHa 27
By uTOroBOro KOHTpoOJIs IK3aMeH

4.3 JlekinOHHBIE 3aAHATHSA

Tembl

IlonsaTue o CBEPXTBECPALIX MaT€pHaiax U crocofax ux IIpOHU3BOACTBA

CriocoObI KperyieHHs aTMa30B B UHCTPYMEHTaX

Anmaznele IIOPOIIKH, UX IIPOU3BOJACTBO, KJ'IaCCI/I(bI/IKaI_II/IH M KOHTPOJIb Ka4€CTBA

CriocoOsl mpeABapUTEIbHON 00Pa0OTKH aiMa30B JAJIsl TOBBIICHUS
3¢ (dEeKTUBHOCTH UX UCIIONIB30BaHUs B MHCTpyMeHTaX. JloCTOMHCTBA U
HEJO0CTaTKU

HpOTI/IBOpe‘II/IBHﬁ XapaKTep BJIIMAHUA CYHICCTBYIOIIUX CII0CO00B MCTaLJIIM3allu
aJIMa30B Ha ITIOBBIINICHHUC pa6OTOCHOCO6HOCTI/I HHCTPYMCHTA

HpCI/IMYH_[eCTBa HOHHO-IIJIa3MCHHBIX METOJ0B HAHCCCHUSA TYT'OIIJIABKUX
AATC3NOHHO-aKTHBHBIX MCTAJUIOB B BAKYYMC Ha aJIMAa3HLIC 3épHa




4.4JIaGopaTopHbIe 3aHATHUS

Ne HaunmenoBanue n1abopaTopHbIX paboT

1 | [Ipou3BOACTBO MOPOIIKOB ajiMa3a, X Kiaccu(uKalusi 1 KOHTPOJIb KauecTBa

2 | Anma3Hble MHCTPYMEHTHI JUIsl [IPaBKU

3 | AnmazHbie OypoBbI€ KOPOHKH U PACHIMPHUTEIH

4 | TexHOJOTMU U3rOTOBJICHUS aJIMa3HBIX MPABSIIUX HHCTPYMEHTOB

5 | TexHonOrust U3rOTOBJICHUS AJIMa3HbIX OYPOBBIX KOPOHOK

6 | Anma3zHbIi pexyuil U MEpUTEIbHbIA HHCTPYMEHT

7 | AnMasHble abpa3uBHbBIE HHCTPYMEHTHI

8 | TexHONOTHS M3rOTOBIICHHUS AJIMA3HBIX NIIH(OBATEHBIX KPYTOB Ha OPTaHUYECKOM CBS3KE
9 | U3y4yeHne KOHCTPYKIIMU U IPUHIIMIIA PaOOTHl YCTAHOBKHU C TPUOIHOM CHUCTEMOM ISl HOHHO-

IJIA3MEHHOM METAJIN3alliK aJIMa3HBIX 3€PEH.

10 | [ToaroToBKa aaMa3HOrO ChIPbsi K HOHHO-IIJIA3MEHHOM MeTalIn3allku.

11 | Hanecenne THTaHO-HUXPOMOBOTO IMOKPHITUS HA aJIMa3HbIN NOPOIIOK.

12 | OnpeneneHue npuBeca aaMa3HOro MOPOIIKA MOCIIE €r0 METAJUIN3aLUU.

4.5 IlpakTHyeckue 3aHATHS (CEeMUHAPBI)

No Tema
1 | ®U3UKO-XUMUYECKHE OCHOBBI ITPOIIECCOB MOJYYEHUS CHHTETHYECKUX aJIMa30B
2 | Kamepsl BBICOKOTO JaBICHUS IS CHHTE3a CBEPXTBEP/IBIX MaTEPUAIOB
3 | CocraBbl OpraHM4YeCcKuX CBA30K. PacyeT BecOBOro cojep:kaHusi KOMIOHEHTOB
OPraHN4YeCKOU CBS3KH
4 | CocTaBbl METAJUTMYECKUX CBA30K. Pacuer conmepixanusi KOMIIOHEHTOB
METAJUIMYECKON CBSI3KU
5 | Pacuer BecoBOro coaepaHus aiMa3oB B HHCTPYMEHTE
6 | CriocoOrl KperuieHHsl aIMa30B B HHCTPYMEHTAX U WX BIIMSHUE HA CTOMKOCTD
WHCTPYMEHTA
7 | BnusiHue pekoMeHayeMbIX CIIOCOO0B MpeIBapUTEIbHON 00paboTKH aTMa3oB Ha
MIPOYHOCTh 3aKPEIICHHS] 1 U3HOCOCTOMKOCTh B MHCTPYMEHTE
8 | OU3MKO-XUMHYECKUE OCHOBBI aIT€3UOHHOTO COEUHEHUS aJIMa30B C
METAJUIMYECKON MaTpuUIlei
9 | OcHOBHBIE METOABI METAJUIM3ALMN TEXHUYECKOTO AIMAa3HOTO ChIpbi. JlocTonHCcTBa
Y HEJIOCTaTKU
10 | 3amenieHue BakaHCUU Ha NPUIIOBEPXHOCTHBIX YUacTKax ajiMa3a aToMmaMu

0CaXKJaCMOI'0 MCTaJlJIa ITPpH HOHHO-TIJIA3BMCHHBIX MCTOJaX MCTAJJIM3alluU
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4.6 CamocrosiTeJIbHOE U3y4YeHHe Pa3/1e/i0B AU CHUILTUHbBI

Ne Bomnpocel, BEBIHOCUMBIE Ha CAMOCTOSITEIIbHOE U3yYEHUE

pasn

1 Kybuueckuii nutpun 6opa (KHB) u npyrue cBepxTBepible MaTepHaibl Ha €ro
ocHoBe.00sacTH nNpuMeHeHus! THCTpyMeHTanbHbIX CTM.

2 | IIpomecc moMMMOP(HOrO MPEBpAlISHUSI TEKCAaroHAILHOTO HHUTpUIa Oopa B
kyondeckuid. [lomukpucrammyeckne CTM

3 | Texnonorus U3TOTOBJICHUS HUIA(PIIOPOILKOB, MUKPOIIOPOLIKOB,
CyOMHKpPOTIOPOIIKOB. 3€pHICTOCTh U HOPMBI 3€PHOBOTO COCTaBa NUTU(IIOPOIIKOB,
MUKPOIIOPOIITKOB M CYOMHKPOTIOPOIIKOB.

4 | ®opMupoBaHUE aJIMa30HOCHOM 4acTu aIMa3HO-a0pa3UBHBIX
MHCTPYMEHTOB:LIEHTPOOEKHBIM JUTHEM;crIoco0aMu raJIbBAHOTEXHUKH;
criocob6amMy MOPOMIKOBOW METaJIITypruu.

5 | BbiOop KOHCTPYKLIMU M Pa3MEPOB UHCTPYMEHTA, Mpo¢uiist pabouell MOBEPXHOCTH,
MapKd U 3€pHUCTOCTH ajMa3HOro mopouika. Bpibop MarepuaiaoB MaTpullsl
(cBsi3ku). BeI6Op KOHIIEHTpAllMK aIMas30B.

6 | Anma3Hble KOHTPOJIbHO-U3MEPUTEIbHBIE WHCTPYMEHTHI, MX KIacCUpHUKALUsi U
TpeOOBaHUS K MX M3rOTOBJICHUIO. AJIMa3Hble BOJIOKM M TEXHOJOTHS HX
W3TOTOBJICHHUSI.

7 | llpaBsiue aama3Hble pOJIMKU MPSMOro U (acoHHOro npoduiis. OTIUYUTENbHbIE
0COOEHHOCTH MX MPOEKTUPOBAHUS U U3TOTOBJICHHUS.

8 | B3aumocBs3p kauecTBa aJIMa3HOTO CBHIPhS C TBEPAOCThIOPA30ypUBAEMOIl MTOPOIBI.
AnMazHble KaTMOpPOBOYHBIE PACHIMPUTENHN U UXPOJb IPH OYPEHUHU CKBaXKUH

9 | IIponecc camo3aTauMBaHMs aaMa30B MPU SKCILUTYATALIMA HHCTPYMEHTA.

10 | 'eomeTpus pexyiied 4acTu MaTpHIbl OYpOBBIX KOPOHOK. CXeMBI pa3MemeHUs
aJIMa30B B MaTpUIlaX KOPOHOK

11 | MeToapl MeTa/UIM3aUU AJIMA3HOTO ChIPbSI

12 | NoHHO-IIIa3MEHHBIE METO ALl METALIIN3allUU

S OHEHOYHBIE MATEPHUAJIBI IVIA KOHTPOJIA YCIIEBAEMOCTH

U IIPOMEXXYTOUYHOM ATTECTAIIUA

5.1 OueHo4yHbIe MATEPHAJIBI JJISl TEKYLIET0 M PY0€KHOI0 KOHTPOJISI YCIIeBAeMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH CTYACHTOB OCYIIECTBISACTCS B COOTBETCTBHHU C
0ayIbHO-PEUTUHIOBOM cucTeMoii artectauu ooyyatomuxcs no OIl BO B KbI'Y. Ceenenust 00
OpraHu3aIuy padoThI 10 3TOH CUCTEME IPUBECHBI B TAOIHIIE.

Ne KonTtponbsHbie MeponpUsITHS Maxe. Gain
(pacmipen.)
1 | Ilocemenue 3aHATHH 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBaHue 18 (6+6+6)
4 Brimonnenue u 3amura 1a00paTOPHBIX U MPAKTUIECKUX 24(8+8+8)
pabot
Htoro 70
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Koni1okBuyMBI

KOHJIOKBI/IYMBI MMpoBOAATCA  IIO BOIIpOCaM, BBIHOCMUMBIM  Ha

IIPOMEXYTOUHYIO

arrectanuio. [Ipy 3TOM Ha KaXIbIi U3 TpeX PYOEIKHBIX KOHTPOJIBHBIX MEPOIPHUSATHS BBIHOCUTCS
OJIHa TpPETh BOIPOCOB M3 OOHIET0 MX uucia K 2K3aMeHy. [loAroroBka K KOJJIOKBUYMY
OCYILIECTBIISIETCS IO MaTepHaliaM JIEKIHM, 1a00paTopHbIX padOT U OCHOBHOM U JONOJHUTEIBHOM

JIUTEpaTyphl, PEKOMEHIYEMOU N0 JUCLUILIIMHE.

TecTbI

JUIs TeKylero KOHTPOJIS YCHEIIHOCTH OOY4eHHUs HCIOJB3YIOTCS pa3padOTaHHBIE Ha
Kaenpe aTTecTallMOHHBIE MEJArorHYecKue M3MEpUTENIbHBIE MAaTepHabl Ui KOMIBIOTEPHOTO
TeCTUpOBaHus (TecToBble 3a1aHusl). CTPyKTypa 3TUX MaTepHalloB NpUBEJeHA B Ta0INIIE

Ne Tema Komny.
TEM 3aJlaHAN
1 | AGpa3uBHBIE MaTepUalIbl U UX (PU3UKO-MEXaHUUECKHUE CBOMCTBA 19
2 | [lopomiku u3 0ObIYHBIXaOpa3UBHBIX MATEPHAIIOB 14
3 | AnMa3sHble OPOIIKU 23
4 | Metonpl KOHTPOJIsi aOpa3uBHBIX MOPOIIKOB 19
5 | AGpa3uBHBIE HHCTPYMEHTHI 15
6 | TexHOIOTrHUs U3rOTOBJIEHUS] A0pa3UBHBIX HHCTPYMEHTOB 24
7 | Anma3Ho-aOpa3uBHbIE HHCTPYMEHTHI. 21
8 | TexHoJOTHSI U3rOTOBJIEHUS AIMAa3HO-a0pa3UBHBIX HHCTPYMEHTOB 42
9 | OgHOKpHCTAIBHBIE AIMA3HBIE HHCTPYMEHTHI 30
Hroro 207

Ilpumepovr mecmoguix 3a0anuii

1. ToHKO3epHHUCTBIE arperaThl aiMa3a OBAIBHON (DOPMBI, COCTOSIINE U3 MACChI

MHUKPOCKOTTHUECKHAX KPUCTAIOB OTHOCSTCS TPYIINE
1) Gopr—
2) xapOonamo +
3) Oamtacel —

2. ChopmynupoBai coyeTanue TpEX HEOOXOAUMBIX YCIIOBUM (Cpeibl, 1aBIECHUS U
TEeMIIepaTyphl) JUIsl CHHTE3a ajdMa3a U pacCuuTall KPUBYIO paBHOBECUS rpaduT — anMas

1) JlaBya3be —

2) Tennanm —

3) JleitmyHckuii +
4) Bepemarun —

3. YcraHoBieHHE COOTBETCTBUS MCKAY HUHCTPYMCHTAJIbHBIMU MAaTCpUaJIaMi U UX

MOJ1yJIbIO YIPYTOCTH:

1) Anmas 72000 — 93000 &I'/mm*
2) Kapbun 6opa 29600 &I'/mm>
3) KapOuna kpemHus 36500 xI'/mm>
4) MeramiokepaMU4eCKHE CIIJIaBbI 44000 I'/mMm>

4. Mcrionp30BaHKE B KAU€CTBE HAITOJIHUTEIS OOBIYHBIX a6pa3I/IBHLIX 3€PCH B aJIMAa3HO-

aOpa3uBHBIX HHCTPYMEHTOB HE CIIOCOOCTBYET
1) TOBBIIIEHUIO TPOYHOCTH MATPUIBI HHCTPYMEHTA —
2) SKOHOMMHM JOPOTOCTOSILIETO aIMa3a —
3) yIy4LIEHUIO CaMO3aTauuBAEMOCTH —

4) TOBBIILIEHUIO TOYHOCTH U pa3MepoB 0OpabaTeIBaeMOi netanu +
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5. Ha BeIOOp MaTepuaia Kopimyca aiMa3HOrO HHCTPYMEHTA HE BIIHSICT
5) cBs3Ka —
6) TeMieparypa ClieKaHUs aIMa30HOCHOTO CJIO0s —
7) PpeXuMbl 3KCILTyaTallul HMHCTPYMEHTA —
8) Mapka u 3epHUCTOCTh AJIMa30B +

6. UMniperunpoBaHHble OypoBble KOPOHKH ITpeIHA3HAYEHbI JJ1s1 OypeHUsI TOPHBIX OPOJL
...kareropuii Oypumoctu

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

7. Hanbonpiast mpoYHOCTh QJIMa30HOCHOTO €10 MHCTPYMEHTA JOCTUTAETCS MIPU
HCI0JIb30BAHNN METAJIIMYECKON IIMXThI, YaCTULBI KOTOPOH UMEIOT (POPMBI
1) nenpputTHbIE +
2) cdepuueckue MmnperaupoBaHHble OYpOBbIE KOPOHKU
3) OCKOJIOYHBIE —

8. UmmperanpoBaHHbie OypOBbIE KOPOHKH OCHAIIAIOTCS MEIKUMHU alIMa3HBIMH 3EPHAMH,
PaBHOMEPHO pacnpeAes€HHbIX B MATPHUILIE C KOHIIEHTpaIUe
1) 75% —
2) 100% —
3) 125% +
4) 150% —

9. AnmMa3HbI€ BBITJIAXKHUBAIONTME HAKOHCUYHUKH 711 TOBEPXHOCTHOTO YIIPOYHCHUS
JIETaJIe He OCHAIIAIOTCS MPUPOJTHBIMU aliMa3aMHu ¢ paboueii TOBEPXHOCTHIO
1) cdhepuyeckoit, —
2) KOHMYECKOH, —
3) UWIMHIPUYECKOU —
4) TOopUYECKOH —
5) maoCKOi +

10. I3HOCOCTOMKOCTH KPUCTAJIJIOB ajiMa3a BbIIIE H3HOCOCTOMKOCTH KOPYHa
1) B 10 paza—
2) B70 paz—
3) B 140 pa3 +
4) B 175 paz—

11. TBEpaocTh aiMa3za NpeBbIIAET TBEPAOCTh MUHEPATIOKEPAMUYECKUX CILIABOB
1) B2paza-—
2) BSpa3-—
3) B8pa3+
4) B 10 pa3

12. CoenrHeHME aIMa30HOCHOTO CJIOSI C KOPITYCOM MHCTPYMEHTA MPH UX pa3ieIbHOM

IIPUTOTOBIICHUH HE MPOU3BOIST

1) muddy3MoHHBIM ClIeKaHUEM +

2) TpUKIEUBAaHUEM —

3) 3anpeccoBKOM —

4) mnaikou —

5) pe3bOOBBIM KpeTICHHEM —
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JlabopatopHbie pabOThI

JlabopartopHble pabOThI TOCBSAIIEHBI H3YYCHHIO OCHOBHBIX BHJIOB  alIMa3HBIX
HHCTPYMEHTOB M TEXHOJIOTHSIM MX H3rOTOBJICHUS. B maboparopHbix paboTax M3ydaeTcs: TaKKe
KOHCTPYKIUSI U TIPUHIIUI paOOThI YCTPOUCTB ISl METALTU3AlMK aJIMa30B MOHHO-TIA3MEHHBIMH
METOJJaMH PACIIBUICHUS] MaTEPHAJIOB TIOKPHITH. B MeToqruecKnx pa3paboTkax K J1adopaTopHbIM
paboTam TpHBEICHBI IEb W TporpamMMa pabOThl, OCHOBHBIC METOJWYCCKUE YKa3aHHUS K HX
BBIIIOJIHCHHUIO, COJACPIKAHHUEC OTUCTA, KOHTPOJILHBIC BOIIPOCBI U CIHUCOK peKOMeHI[yeMOfI
JUTEPATypPHI.

[IpakTrnueckue 3aHATHS
[IpakTnueckue 3aHATHS NpeaHA3HA4YeHbl i yriyOJleHHWs 3HAaHUM CTYIEHTOB IIO
pa3IMYHBIM  HANPABJICHUSAM:IIPOU3BOACTBO  CHHTETHUYECKMX aJIMa30B MW HCIHOJIb3yeMOe
00opy/oBaHNE; METAJUIMYECKUE M OpPraHMYECKHe CBSI3KM W pacdy€T KOMIIOHEHTOB MaTpHIlbI
MHCTPYMEHTa, METAJUIM3alUsl ajiMa30B U oOOecledeHHe aAre3MOHHOW CBSI3U TOKPBITUS C
anMasHbIMU 3€pHaMu. OLieHKa YCBOEHHUSI MaTepUalIOB OCYILECTBIISETCS B cOOECETOBaHUAX U 110
BOIIPOCAM BO BPEMsI 3aHATHM.

5.2 IIpomMe:xyTOUHAS ATTECTALUSA
Bomnpocsl Kk 3k3ameny
OcHOBHBIE CBOMCTBa MaTe€pHUAJIOB, ONIPEIEIISIONINE BKIIOUEHHE UX B TPYNITy aOpa3HUBHBIX.
AOpa3uBHBIN HHCTPYMEHT U MoKa3areib 3()PEeKTUBHOCTH €ro UCIOIb30BAHUS.
[Ipupoausie abpazuBHbIE MaTepHAIbl U UX OCHOBHbIE (PM3UKO-MEXaHUYECKHE CBOMCTRA.
HckyccTBeHHbIE abpa3uBHbIE MaTepUabl.
Mapku aGpa3uBHBIX MaTEPHAJIOB.
TBepnocTh aOpa3suBHOrO MaTepHaia U METObI €€ ONPeICICHHUS.
[ToHsiTHE MUKPO TBEPAOCTH, MUKPO XPYIMKOCTH U MUKPO IIPOYHOCTH, METOJIbI UX
OTIpeJIeNICHUSI.
AGpa3uBHas ciocOOHOCTb U METO/T €€ OIPEICIICHUS.
[IpouHOCTH a0pa3UBHOIO MOPOIIKOB U CIIOCOO €€ OnpeaeIeHUs.
10.  1OmnpeneneHue ycTaaoCTH MOBEPXHOCTH (XPYIKOCTH, pa3pylIaeMOCTH, THHAMUYECKON
MMPOYHOCTH) a0pa3UBHBIX 3EPECH.
11.  M3HOCOCTOMKOCTH aOpa3MBHBIX 3€PEH.
12.  [poGuenue u u3menbueHue abpa3uBHOTrO MaTepHaioB AJIsl IPOM3BOACTBA MOPOIIKOB.
13.  OOoramieHue U3MeIbYEHHOTO MaTepuana.
14. PacceB u3menbpueHHOro oboraneHus: adpa3uBHOTO MOPOIIKA IO HOMEPaM 3€pHUCTOCTH.
15. 3epHOBOI cOCTaB NOPOUIKOB.
16. ®paknuu abpa3uBHBIX MOPOIIKOB.
17.  CnocoObl onpeaeneHus pa3MepoB 3€PeH.
18.  OcHOBHBIE XapaKTEPUCTUKU a0OpPa3MBHOTO HHCTPYMEHTA.
19.  Knaccudukanus cBI30K, IPUMEHIEMbIX JJIs U3TOTOBJIEHUS aJIMa30COAEpIKallero
KOMITO3ULIMOHHOTO MaTepuana.
20. OCHOBBI TEXHOJIOTHUH U3TOTOBJICHHS a0pa3UBHOTO HHCTPYMEHTA HA KEPAaMUUECKUX U
OpPraHUYECKUX CBA3KAX.
21. KoHTpons KauecTBa, MapKUPOBKA, U YIIAaKOBKA a0Opa3MBHBIX HHCTPYMEHTOB.
22.  CaepxTBepible MaTepuaibl U X (PU3UKO-MEXaHMUECKHE CBOMCTBA.
23.  OCHOBHBIE TMIIOTE3bI O IPOUCXOKICHUHU aJIMa30B B IIPUPOJIE.
24. Pa3HOBHIHOCTH KPUCTAIJIOB U MOJUKPUCTAIIMYECKUX 00pa30BaHMId anmasa
(kmaccudukanuy aiMasoB).

Nk LD =

\© o0
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25.
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.

CTpyKTypHasi KpHCTAIUTMYECKas pelIeTka ajiMasa u rpadura.

DU3UKO-MEXAHUYECKUE CBOMCTBA IPUPOIHBIX aJIMa30B.

AHU30TpOINUS CBOMCTB anmasa.

Bnusiane MukpoaedekToB Ha CBOWCTBO anMasa.

CuHTeTH4ecKHe aaMas3bl U UX PU3UKO-MEXaHUYECKHE CBONUCTBA.

KyOundeckuii HUTpuA 60pa u Apyrue CBEpXTBEPAbIe MaTepHajbl Ha €ro OCHOBE, MX
(U3NKO-MEXaHUYECKHE CBOMCTBA.

Juarpamma (a30BOTo COCTOSTHHS yriiepoJa U HUTpuaa oopa.

Kamepa BpICOKOTO AaBiieHUs AJIS NOJYyYEHHS] CHHTETUYECKMX alIMa30B.
Texnonoruueckue nmapaMerpsl Gpa3oBoro mpeBpaieHus rpadura B ajqMas 1 UX BIUSHUE HA
MIPOLIECC CUHTE3A.

Moaudukanuu HuUTpUIa 6opa.

[Iporecc mommmMopdHOTO MpEeBpallleHUs TeKCATOHAIIBHOTO 00pa B KyOUYECKUM.
3epHOBOM COCTAB aJIMa3HBIX OPOIIKOB.

TexHos1orHs U3rOTOBIEHUS AIMAa3HBIX MUKPOTIOPOIIKOB.

TexHo10THs U3rOTOBIEHUS AIMA3HbIX NUIM(IOPOIIKOB.

3epHUCTOCTh U HOPMBI 36pHOBOTO COCTaBa HUIU(PIIOPOIIKOB, MUKPOTIOPOLIKOB 1
CyOMHKPOTIOPOIIIKOB.

Onpenenenre 3epHOBOIO COCTaBa ajIMa3HbIX MOPOIIKOB.

Onpenenenre MPOYHOCTH AIIMA3HBIX MOPOIIKOB.

Onpenenenre abpa3uBHON CIOCOOHOCTH aIMa3HbIX MUKPOTIOPOIIKOB.

OnpeneneHre HOCUMOM MACChl U YAEIbHON MOBEPXHOCTEN aJIMa3HBIX MOPOIIKOB.
AnmasHbie nuM(oBaIbHbIE KPYT'H U TOJIOBKU, X HA3HAYEHHUE U OCHOBHbBIE
XapaKTEPUCTHUKH.

AnMa3zHble OTpE3HbIE KPYTH U MUJIbI, UX Ha3HAUYE€HUE U OCHOBHBIE XapaKTEPUCTUKH.
AnmMaszHble OpYCKU U IPUTHUPBI, UX HA3HAUYEHUSI U OCHOBHBIE XapaKTEPUCTHKHU.

Bb160p KOHCTPYKTUBHBIX XapaKTEPUCTHK aIMa3HOTO MHCTPYMEHTA MPH €ro
MIPOEKTHUPOBAHUH.

Bo160p Mapku 3epHUCTOCTH aIMa3HOTO MOPOILKA ITPU MPOEKTUPOBAHUU HHCTPYMEHTA.
Bb160p KOHIIEHTpaliK aIMa30B U pacueT ero BECOBOTO COJIEP:KaHUS B MHCTPYMEHTE.
Bo160p CcBsI3KH 17151 aIMa3HOTO MHCTPYMEHTA.

KoHcTpykiuu anMasHbIX pe3lioB U TEXHOJOTHUS €r0 U3rOTOBJICHHUS.

AnMa3Hble HAKOHEYHHUKH JIJIs1 UI3MEPEHUS TBEPAOCTH.

AJMa3HBI€ UTJIBI 715 U3MEPEHUS IIEPOXOBATOCTH MOBEPXHOCTH.

AnMa3HbI€ BOJIOKH, UX KOHCTPYKTUBHBIE MTapaMeTphbl U 00J1aCTh MPUMEHEHHUS.
AnMa3HbIe HHCTPYMEHTHI JJIsl PAaBKU IITU(OBAIBHBIX KPYTOB.

TexHooTHs U3rOTOBIEHHS AIMA3HBIX MPABSIIUX KapaHalleH.

OTnuuuTenbHbIE 0COOCHHOCTH MPOEKTUPOBAHUS U MU3TOTOBJICHUS MPABAIINX AIMa3HBIX
POJINKOB.

N3roToBieHus npassAIEro poJiMka METOI0M T'ajlbBaHOCTETHH.

N3roTtoBieHne npasAniero poJinka METOI0M IrajabBaHOIIJIACTHKH.

AnMazHble 6ypoBble KOPOHKHU M UX KIIacCU(UKAIUS M0 KOHCTPYKIMH PEXYIIECH yacTu U
TUIY MaTPHUIIBL.

TunoBsle cxemMbl YKJIaJKH alIMa30B B MaTpulle OypoBOil KOPOHKH.

Knaccugukarus OypoBbIX KOPOHOK B 3aBUCUMOCTH OT CXEMbI pa3MeIlleHHs aJIMa30B B €€
MaTpHIie.

OcHoBHBIE TpeOOBaHMsI K MaTpulle OypOBBIX KOPOHOK U MOAOOPY aJIMa3HOTO CHIPhSL.
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6. METOJIUYECKHE MATEPHAJIBI, OIIPEJIEJISIOIIUE ITPOIIETY PhI
OLIEHUBAHWS 3HAHUM, YMEHU, HABBIKOB

U (WJIN) ONBITA JESATEJIbHOCTH

6.1. Pe3y.m>TaT1>1 OCBOCHMUA yqeﬁﬂoﬁ AUCIHHUITIINHBI, IMTOAJICKAIIMEC l'lpOBepKe

KonTponupyemsie Pesynbratel 00yueHust OcCHOBHBIE [TOKa3aTeNn OLEHKU OrneHouHbIE
KOMITETCHIINH (4acTh (0OBEKTHI OLlCHUBAHUS) pe3yIbTaToOB cpeacTaa
KOMIETEeHIIUH)
1 2 3 4
IMKC-1. Cmocoben | 31 Bosuukatome TtpeboBanus K | JlJaGopatopHbie
pagpa6aTHBaTB u 3HaTh Y31y OCaXIACHHA IOKPBITUA NIPU | U
BHEJIPSITH OCHOBHI)IeTpe6OBaHI/I$IV K | pactbUICHUUTYTOTUTABKHX MPAaKTUYECKHE
> PEKTHBHDIE KOHCTPYKIUSM BOXHEHIINX | METAIIOB B BAKyyMe H K y31ly | 3aHATHS,
TeXHOTOTHH y3II0B  yCTpOMcCTBa sl | MepeMelIBaHuUs aJIMa3HOTO | KOJUTOKBHUYMBI,
HAaHECEHWs]  QJITC3MOHHO- | IOPOIIKAa  JUIsi  TONY4YeHHs | dK3aMeH
HW3TOTOBIICHUS
- AKTHUBHBIX TYTOIUIABKHX | OJTHOPOJHOTO MOKPBITHSI HA BCEX
H3/CIH METAIJIOB B BaKyyMe Ha | TpaHsiX ajamasa.
MalIMHOCTPOCHUA YaCTHUIIBI anmMasHoro | BeimonHenue u 3aluTa
MOPOIIIKa na00paTOPHBIX W TPAKTHYECKUX
pabor.
32 N3yuenue cocrosinus | KomtokBuymsl,
3HaTh COBPEMEHHBIC | TOBEPXHOCTU TIOKPBITHSI | IPAKTHYECKUE
METO/IbI uccnenoBanus | (Mopposoruv) ¢ HOMOIIBIO | 3aHATHS,
BIUSAHUS (DYHKIIMOHAIBHBIX | PACTPOBOM 3JIEKTPOHHOM | 3K3aMeH
TOKPBITUI Ha | MUKPOCKOITHH. N3yuenue
¢dbopmupoBanue CTPYKTYPBI IOKPBITUS METOAOM
MexGda3sHOW TpaHUIBI B | PEHTIEHOBCKOM
aJIMa30CcoeprKaINX (OTOPIEKTPOHHON
KOMITO3UITMOHHBIX criekTpockomuu — PODC.
MaTepuaax pu ux | Beinonnenue u 3aIuTa
CIIEKaHUU MIPAKTUYECKUX 3aHSATHUH.
IKC-2. Criocoben | ¥1 Brusiaue ¢byHKIMOHABHOTO | JTaGopaTOpHbIE
BBIOUpATH U YMeThOoLeHNBATh U | IOKPBITUS ~ HAa  NPOYHOCTH, | U
3¢ heKTHBHO MIPEACTABIATh PE3YJIbTAaThl | YCTAIOCTHYIO IIOBPEKAAEMOCTh | MPAKTHUECKHE
HCHOIB30BATE HCCIICOBAHUS 110 BIMUSHUIO | aJIMa30B M Ha HMHTCHCUBHOCTDH | 3aHSTHUS,
MaTepuaibl (byHI(LII/IOI;IaJ'ILHLIX UX HU3HOCA B MHCTPYMEHTAaX. | KOJUIOKBUYMBI,
MTOKPBITHH Ha | Bousiaue KOMIIOHEHTOB | 9K3aMEH
cpeactna HM3HOCOCTOMKOCTh aJIMa30B | IIOKPBITUS Ha (OpMUpOBaHHE
TEXHOJIOTMICCKOro B HHCTPYMEHTax MexpazHon I'PaHULBI B
OCHAICHUS JUTs a7IMa30COIEPIKAIIIX
peain3alnu KOMITO3MIIMOHHBIX MaTepHaliax.
TEXHOJIOTUIECKUX y2 Mertozs! Metaim3anun | [Ipaktndeckne
IPOLIECCOB YMmerbppazpabaTeBaTh anMa3oB, HUX JOCTOMHCTBA U | 3aHATHUS,
HU3TOTOBIICHUS 3¢ (eKTUBHBIC TEXHOJOIHH | HEIOCTaTKH. Martepuaisl, | KOJUIOKBHYMBI,
MAaIIMHOCTPOUTENILH | METAUIM3ALMM AlIMa30B, B | UCIONb3yeMble B KayecTBE | 9K3aMeH
0¥ POTYKITNH KOTOPBIX  IpeAaraeMbli TOKPBITH. Xapakrep
COCTaB MOKPBITHS, METOJ U | B3aUMOJCUCTBHSI TIOKPBITUSl C
TEXHOJOTUYECKUE alMa3oM Kak B Ipolecce
mapaMerpbl NpHUBS3aHbl K | METAJUIM3aLMHM, TaK W 1pHU
KayecTBYy aJIMa3HOTO | U3TOTOBJICHUH  HMHCTPYMEHTA.
CBIPbA, KOMITIOHEHTaM | Biusinue MTOKPBITHUS Ha
CBSI3KM U TeMIlepaTypHO- | GOpMHpPOBaHUE Mek(pazHON
BpEMEHHBIM peXUMaM | TPaHMLBI B MaTpuLe
CIIEKaHUS MHCTpYMeHTa. BrinonHenune wu
aIMazocoepKaliero 3aIUTa TPAKTHUYECKUX 3aHITHH.
KOMITO3UIIIOHHOTO
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Marepuaia

IKC-3. Criocoben
IIPOEKTUPOBATH
cpezcTBa
TEXHOJIOIMYECKOTrO
OCHAII[EHUS
MaHH/IHOCTpOI/ITeJ'IBH
BIX TIPOM3BO/ICTB

B1 Crioco0Ost Metaumzanuu | IIpaktudyeckux
Bnaners CIIOCOOHOCTRIO | aIMa3o0B, obecrieurBaloNIne | 3aHATHS,
HCITONIb30BaTh Hay4HBIC | XUMUYECKYIO CBSI3b MOKPBHITHS C | KOJUIOKBUYMBI,
pe3yNbTaThl 0 M3YYECHHIO | aIMa3HBIMH 3EpHAMH 3a CYET | TECTUPOBAHHUE,
BITUSTHUS aITe€3MOHHO- | (POPMUPOBAHHUS KapOWHOU | DK3aMeH
AKTUBHBIX METAJUIMYECKUX | MPOCIOWKU. [locToMHCTBa U

MTOKPBITUI Ha | HEIOCTaTKH.

M3HOCOCTOMKOCTh aJiMa30B | BrinmonHeHue u 3ammTa

B UWHCTPYMEHTaX U Ha | MPAKTHYECKUX 3aHSITHI.

OCHOBE nx aHam3a

ONITHMHU3HUPOBAThH BETUINHY

SHEPTUu KOHJICHCAITIH

PpacIBUIEHHBIX JaCTHI]

METaJula Ha ITOBEPXHOCTH

ajgmasa

B2 Ob6ecnieuenue ycnosun | JlabopatopHbie
CHOCOOHOCTHIO K | COBMEIICHUSI WOHHOW OYUCTKHU | U
npoeccroHaIbHOMY aJMa3oB c OCaX/ICHUEM | TIPaKTHYECKHE
VIIPaBICHUIO  BaKyyMHOH | TTOKPBITHSL. Ymupapnenue | 3aHATHS,
YCTAHOBKOM C TpUOJIHOM | mapaMerpamMu npoiecca | KOJUIOKBUYMBI,
CHCTEMOMH pachbUIeHHs | HaHECEHUs TTOKPBITHS: | DK3aMeH
METaJIIOB, COOTHOIIIEHNE BETNYNH dHEPTUU
oOecrieunBaroniei OoMOapaApPOBKH aaMa3oB

3aMeleHre BaKaHCHM Ha | MOHAaMH pabodero Tasa W

e eKTHBIX yJacTKax | SHEpTruu KOH/ICHCAITNHI

ITOBEPXHOCTH anMasa | pacHbUIEHHBIX YaCTHI[ METalla;

aToMaMu OCHOBHOT'O | OCTaTOYHOE JaBieHue Pp,s B

KOMITIOHCHTA ITOKPBITUA

Kamepe;
HepeMenIBaH
anMa30B.BrInonHenne u 3ammra
7a00paTOPHBIX U MPAKTHYECKUX
pabor.

MHTCHCUBHOCTH

6.2 llIkana oueHMBAHUSA NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHsl

6.2.1 Texymmii u pyOe:KHbI KOHTPOJIb
B pamMkax Tekyiero u pyoe;xHOro KOHTPOJIs MO AUCLUIUIMHE CTYAEHT MOXeT HabpaTthb 110
70 6annos. Pacnipesenenue 0anioB NpUBEICHO B TaOIUIIE.

[IIkana oneHUBaHUSI
Cemectp
0-35 6amnoB 36-50 GammoB 51-60 GamioB 61-70 6amnoB

2 YacTtuuHoe ITonnoe wim | IlomHoe nnu ITonHoe 1500071
MOCEIICHUE YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayJAUTOPHBIX MOCeIICHHUE MOCEIICHHUE MOCEIICHHUE
3aHATHH. ayZAUTOPHBIX ayIUTOPHBIX ayIUTOPHBIX
Heynosnersopuren | 3aHATHIL. 3ansaTui. [lonnoe | 3amarmit. [lomHoe
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pHOE BbIMONHEHUE | YacTuuHoOe
7a00paTOPHBIX W | BBIMIOJIHEHUE u
MPAKTUYECKUX 3alIuTa

paboT. [Tnoxas | maboOpaTopHBIX |
MOATOTOBKA K | IPaKTUYECKUX
OaJTbHO- pabor.
PEUTHUHIOBBIM Y 10BIETBOPUTEIBH
MEPOTIPUSATHSIM. pI€ TIOKa3aTeNd II0
Crynent HE | KOJUIOKBUyMaMm U
JOITyCKaeTCs K | TECTHPOBAHHUSM.
MIPOMEKYTOYHOU

aTTeCTalluu

BBITIOJIHCHUE U BBITTOJIHCHHUEC n
3aImTa 3aIIuTa
7a00paTOPHBIX U | JAOOPATOPHBIX U
MPaKTUYECKUX MPaKTUYECKUX
pabor. pabor. Bricokue
Xopouue MMOKAa3aTeun o
IIOKA3aTeNH 110 KOJUIOKBUYMaM |
KOJUIOKBHUYMaM U TCCTUPOBAHUSAM.
TCCTUPOBAHUAM.

OneHka pe3yabTaTOB OCBOCHUS yU€OHON JUCHMILTMHBI TPOBOAUTCS IO LIKAJe,

HCIIOJIb3YEMOM Ha SK3aMEHE:

Cemectp [lIxana oneHUBaHUS
Heynosnerso VY 10BIIETBOPUTEITBHO Xopouio OtnuyHo
pHUTETBHO (61-80 GamoB) (81-90 GamnsnoB) (91-100
(36-60 0aJIIoB)
OasIoB)

2 CryneHnt Crynent wumeer 36-50 | Crynenr wumeer 51-60 | CtyneHt
uMmeer 36-60 | 6anaoB o uToraMm | 0ayIoB o utoram | umeer 61-70
OayoB MO | TeKYIIEro W PYOEKHOTO | TEKYIIETO H PYOEKHOTro | OJIoB  TIO
HTOram KOHTpOJIS, Ha DJK3aMEHE | KOHTPOJISI, Ha 93K3aMEHE | UToram
TEKYIIEro ¥ | JaJ TIOJHBIM OTBET Ha | JaJl TOJHBIA OTBET HA | TEKYIIET0 U
pyOeKHOTO OJIMH BOIIPOC U YaCTUYHO | OJIMH BOIPOC M YACTUYHO | pyOESKHOTO
KOHTpOJIsI, Ha | (IMOJIHOCTHIO) OTBETUJ Ha | (IIOJIHOCTHIO) OTBETHJI HA | KOHTPOJIA, Ha
9K3aMEHE HE | BTOPOM. BTOPOH. 9K3aMeHe
nan  mnonHoro | CtyneHt wumeer 46-60 | CtygeHT mmeer 61 — 65 | mam  TONHBIN
OTBETA HM Ha | OalIOB o uToraMm | 0ayioB o HUTOTaM | OTBET Ha

OJIMH BOIIPOC.

Crynent
nMeer 36-45
0a1I0B o
HATOraM
TEKyIIero "
pyOexKHOTO

KOHTpOJI, Ha
9K3aMeHe aai
MOJIHBIA OTBET
TOJBKO Ha
OJIMH BOIIPOC

TEKyLIero U pyOeKHOTO
KOHTPOJIS, Ha HK3aMEHe
Jlall TOJIHBIA OTBET Ha

OJIMH BOTIPOC WIn
YaCTUYHO OTBETWJI Ha
00a Borpoca.

CrymeHT  uMeeT 1O
UTOTaM  TEKYIIero |
pyOeKHOTO KOHTPOJIS
61-70 0anios Ha
JK3aMeHe HE aan

TIOJTHOTO OTBETa HH Ha
OJTH BOTIPOC.

TEKyLIEro M pyOeKHOTro

KOHTpOJII, Ha 9SK3aMCHE
Ial IOJHBIM OTBET Ha
OJMH BOIIPOC W YaCTUYHO
OTBETHUII Ha  BTOpOIl.
Crynent wumeer 66-70
0aJI0B 10 ATOTaM
TEKyIIero © pyOeKHOTO
KOHTPOJIS, Ha SK3aMeHe)

J1aJI TIOJIHBIA OTBET TOJBKO
Ha OJUH BOIIPOC.

OJHWH BOIIPOC
Hn 4YaCTH4YHO

(TOJTHOCTBIO)
OTBETHJI Ha
BTOPOH.
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7 YYHEBHO-METOJUYECKOE OBECIHHEYEHUE JJUCIUIIJINHbI

7.1 OcHoBHasi 1UTEpPaTypa

1. Anmassel u cBepxTBepable marepuainsl. [lonskos B.I1., Hoxxkuna A.B., Yupukos
H.B.: Yue6noe nmoco6ue mis By30B. — M.: Mertamnyprus, 1990. — 327 c.

2. WuctpymenTs! u3 ceepxtBepasix Matepuanos/[lon. pen. H.B. HoBukoBa. — M.:
Mamumnoctpoenue, 2005. - 555 c.

3. CeepxTtBepabie MaTepuaibl. [Iporeccsl nosydeHust 1 CBOMCTBA CBEPXTBEPIBIX
MaTepHasioB [ DneKTpoHHEIH pecypc]: npaktukym/ H.W. Tonymun [u ap.]. — DnekTpoH.
TekcToBbIe nanubie. — M.: U3natensckuii JJom MUCuC, 2014. — 54 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/56578.html.— DBC «IPRbooks».

4. [onymmu H.W. CepxTBepabie marepuaibl. OnpeneneHre CBONCTB
CBEPXTBEP/IbIX MaTepuaoB [DieKTpoHHbIH pecypc]: npaktukym/ [lomymun H.W., Epmosnaes
A.A., JlanteB A.1.— DnekTpoH. TekcToBbie nannbie.— M.: U3parensckuit Jlom MUCuC,
2014.— 51 c.— Pexwum nocrtyna: http://www.iprbookshop.ru/56577.html.— DbC
«IPRbooks».c.

7.2.]lonoJIHUTE/ILHASA JIUTEPATYypa

1. N3HOCOCTOMKOCTh KOMITO3WIIMOHHBIX — alIMa30CoJEpKAIIUX MaTepHAIOB  JJIs
O0ypoBoro uncrtpymenta / Llpimuna H. B. — Kues: Hayk. mymka, 1983. — 192c.
2. [IpouHOCTh anMa30MeTauIMYECKOro KOHTaKTa U maiika anma3oB / Haitnua 10.B.,

Ymanckuit B.I1., JlaBpunenko UM.A.; otB. pen. I'mecun I'.T.; AH YCCP. Uncturyr npobiaem
MarepuanoBeneHud. — Kues: Hayk. nymka, 1988. — 136 c.

3. [Taitka 1 MeTamIM3alus CBEPXTBEPABIX HHCTPYMEHTABHBIX MaTepraioB. Haiinnu
10.B., Konecunuenko I'.A.,JlaBpunenko N.A., Monak S.®. Kues: Hayk. nymka, 1977. — 188 c.

4. Cynnuk JI.B., Butsse [1.A., Unstomenko A.D. AnMazocoaepxaiinie abpa3uBHbIC
HAaHOKOMITO3UTHI. benopycckas HaByka, 2012. -312 c.

5. AnMasHble TOJHMKPUCTAIMYECKHE MaTepuayibl. MeXaHn3M M KUHEMaTuKa
CHUHTE3a TOJUKPUCTAIUTMYECKOro anmasza: YueOHoe mocooue/ Jlanter A.U., Epmomaes A.Jl.
MUCuC, 2008. — 65c.

6. Meramm3anus anmaszoB i OypoBbix kopoHok / C.A. AmmuoB, 3.0K. bepos,
H.N. Kopuunos, A.HU. Oceuxuii u ap./M.: BUDMC, 1989-27 c.
7. Cunreruueckue ceepxrepabie matepuaisl: B 3-x 1. T. 1. Cunres

cBepxTBepabixmaTepuaiioB / Penkoin: Hosukos JI. B. (o1B. pen.). u ap. — Kues: HaykoBa qymka,
1986.— 280 c.

8. Cunrernueckue cBepxTBepple Matepuansl: B 3-x 1. T. 2. Komno3uunoHHsie
MHCTpYMEHTAJIbHBIE CBepXTBepble MaTepuaisl / Penkon. HoBukoB H B(oTB. pen.) u ap.—
Kues; Hayk, nymka, 1986. — 264 c.

0. Cunretnueckue cBepxtepaple Mmatepuansl: B 3-x 1. T. 3. [Ipumenenue cunTeTu-
YeCKUX CBEpXTBepAbIX MartepuanoB. / Penkon: H.B. HoBukoBs (oT1B. pen.) u np.— Kues: Hayk,
nyMka, 1986. —280 c.

10.  TexHomorus u CBOMCTBA CIIEYCHHBIX TBEPABIX CIUIABOB U U3JIENUI U3 HUX. YUeO.
noco6ue a7s By30B / [TanoB B.C., UyBununA.M. -M.: <cMUCHC», 2001. 428 c.

7.3 llepuoanyeckue U3IaHUsA
1. CTHUH
2. TlopormkoBasi MeTaLTyprust
3. CsepxTBep/ble MaTepUabl
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7.4. MeToan4yecKue yKa3aHus K Ja00pPaTOPHBLIM 3aHATHAM

Mertoauyeckue ykazaHHs K JIaOOpaTOpHBIM paboTam, 3JIEKTPOHHBIE ydeOHBbIE MOCOOuUs
pacnosioxxensl Ha DVD nucke «JIlekuum M METOAMYECKHME MATEpUANIbl MO0 JHUCIUIUIMHE» C
MpUMEepaMu BBITIOJIHEHUSI TAOOPATOPHBIX padoT.

7.5 MetoauyecKkue yKa3aHusi K IPAKTHYECKUM 3aHATHAM

Metoanyeckne yKa3zaHHs K 3aHATHAM, dJIEKTPOHHbIE YUeOHbIE TIOCOOHS pacIIOIOKEHBI Ha
DVD nucke «Jleknum u METOJMUYECKHE MaTepHaibl 10 IAUCHUIUIMHE C OaHKOM 3aJaHuil U
METOMYECKUMH YKa3aHUSIMH BBITIOJTHEHHSI TPAKTUYECKUX PaboT.

7.6 UnTepHeT-pecypchl

https://www.rfbr.ru/rffi/ru/library - HayuHas snekTpoHHas oubnuoreka PODU.
https://elibrary.ru/ - 6a3zagannbix Science Index (PMHLI).
https://www.studentlibrary.ru/ - 9bC «KoHCynbTaHT CTyACHTaY.
https://rusneb.ru/ - HanmoHaNBHAs dNIeKTpoHHas oudmmuoTeka PT'B.
https://e.lanbook.com/ - DBC «JIaaby.

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

https://urait.ru/ - 9bC «tOpaiity.

NNk w =

7.7 IIporpammuoe odecrneyenune COBpeMEHHbIX UH(GOPMAIITUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHii

[Ipu npoBeaeHNnN 3aHATUN UCTIOIB3YIOTCS JTULEH3NOHHOE MTPOrpaMMHOE 0OecIIeUeHHE:

> [IporpaMmMHas cucrema Ui OOHAPY)KEHHS TEKCTOBBIX 3aMMCTBOBAHUN B YUEOHBIX H
HaydHbIX paborax «AxTHmaruat. By3 4.0», Mopaynb MNOMCKa TEKCTOBBIX 3aMMCTBOBAaHMI
«O0penunenHas xosurexkuusa 2020»

> Cucrtema ontudeckoro pacno3naBanusa Tekcta SETERE OCR gis POJ1 OC
> Penaxrop usobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security ans 6usneca — Crangaptasiii Russian Edition
> IMaker oducHoro nmporpammuoro obecnederns P7-Oduc.[IpodeccnonanbHblii

(IeckTomHas 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

> ITporpamMMHBIii TAKET BHYTPUOPTraHU3aIMOHHOro HHTpaHer-moptana DeskWork
Enterprise

> IIporpamMma apxuBaTop 7-zip,

> Web Browser — Firefox.

> IMaker mist 00pabOTKH CTATHCTUYECKUX MaHHBIX R (programminglanguage).

> GNU Octave (GUI).

> KOMIIAC 3D

20


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. MakeTnbl aJIMa3HBIX HHCTPYMEHTOB

8.1.1 IlpaBsiue anMas3Hble KapaHaaliy;

8.1.2 IlpaBsiiiue anMasHble POJIMKY;

8.1.3 bypoBble KOPOHKHY;

8.1.4Anma3zHblenuingoBaIbHbIC KyT'H Ha OPraHMYECKOU CBS3KE
8.1.5 AnMa3Hble OTpe3HbIE KPYTH.

8.1.6 AnmasHbie pe3ibl

8.1.7 Habop cur

8.1.8 Cniexu CBII-K

8.1.9 JIpoOneHHble NpUPOJHBIE aIMa3bl

8.1.10 OBanu3oBaHHbIE€ PUPOJHBIE ATIMA3bI

8.1.11 IToponiky MOMMKPUCTAININYECKAX CUHTETUYECKUX AIMA30B
8.1.12 AnanuTn4eckue Bechbl

8.2. MarepuajibHO TeXHUYeCKoOe obecneyeHue JJa00paTOPHBIX padoT

Ne na. MartepuanbHoe obecriedeHue
pabot

1 1. Cnexkn CBIT -K
2.Crynka ajis 1poOaeHus CIIeKOB
3.Habop cut

2 HaGop anMma3HpIXx mpaBsmmx KapaHjamie. AJjMma3sl B ONpaBax.
MakeTnpaBsIiero aamMasHoro poyimka GacoHHOTO MPoduUIIs.

3 Maketrsl OypOBBIX KOPOHOK U pacimupuTesneid. bBbypoBbsle KOpPOHKH,
IPOLIEIINE IPOMBIIIJICHHbIE UCIBITAHUS B T€0JIOTMYECKUX pallOHaX.

4 AnMa3zHble MpaBsMe KapaHgamud. Aimasbl B omnpaBax. MakeT mpaBsIlero
anMasHoro posmka (aconHoro mnpoduius. Ilaker TexHomormueckon
JOKYMEHTAalMM MO0 H3TOTOBJIEHUIO aJMa3HbIX MPaBSIIIUX HHCTPYMEHTOB.
Kopnyca mpaBsmux kapangameid. Ilpecc-popma s mpeccoBaHHS
aJIMa30HOCHOM 4YacTW MpaBsilero kKapanpaama. S. Ilpecc-ruapaBinyecKuid.
Merammueckas muxra M50

5 1.IIpecc-popma st mpeccoBaHusi cerMeHTOB OypoBBIX KOpoHOK. Kopmyca
KopoHoK.5.IIpecc-runpaBnuueckuii. Metamumueckass muxta MS0. Ilaket
TEXHOJIOTMYECKON JOKYMEHTAIIUU 10 U3TOTOBJICHUIO OYPOBBIX KOPOHOK.

6 MakeTbl ajMa3HbIX PE31OB.

7 AnMa3zHbplenUIH(OBaIbHBIE KYTH Ha OPTraHMYECKOM CBSI3Ke

8 [Taker TEXHOJIOTHYECKOM JIOKyMEHTaluu o M3TOTOBJICHUIO
AIMAa3HBIXILITU(OBAIBHBIX KPYTOB HA OPTaHUYECKOM CBS3KE

9 JlabopaTopHas ycTaHOBKA 7l MOHHO-TUIA3MEHHON METaJTU3alliy aIMa3HbIX
nopomkoB «KaOyHUM» C TpPHOIHOW CHCTEMOW pAacCIbUICHUS MaTepuana
MOKPBITHS

10 [Inakatbl yCTaHOBKM [JIi MOHHO-IIA3MEHHOM METAJUIM3alMKM  aJIMa3HbIX
MHKPOIIOPOIIKOB C TMOJHOW CHUCTEMOM paclblJICHUSI MaTepuaa MOKPbITHS

Tpe6OBaHI/I$I K YCJIOBHAM pe€ajin3daliluv JUCHUIIIIMHBI

‘ Ne ‘ Bun aymuropHoro ‘ TpeboBanus
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/1 donma
1 OcHaieHre crerain3upoBaHHON yaeOHOH MeOenbio.
JlexunoHHas OcHallleHre TEXHUYECKUMU CPEJCTBaMHU 00Y4YEHHUsI: HACTEHHBIN
ayUTOpUs 9KpaH C JUCTAHIIMOHHBIM YIIPABICHUEM, MYJIbTUMEAUITHOE
000pyI0BaHKE.
2 KaGuuer s OcHarenue crienuagTn3upoBaHHON y4eOHOM MEOETBIO.
OcHanieHne TeXHHYECKUMH CPEICTBAMU O0yJIEHUS: TIOIBMYKHAS
1a00PAaTOPHBIX U .
DAKTHICCKIX MapKepHas JJOCKa, CYUTHIBAIOIIEE YCTPOICTBO /IS IIepeadn
BEIl)HHTI/Iﬁ uH(GOPMAIIUY B KOMIIBIOTEP; HACTCHHBINA SKPaH C TUCTAHIIMOHHBIM
yIpaBJIeHUEM, MyJIbTHMENIHOE 000pyIOBaHNE.
Ilepeyens MaTepuaJIbHO-TEXHUYECKOT0 00ecneyeHus AN CIUTITHHBI
Ne | Bugu . Kparkas xapakrepuctuka
a1 Bun zangarnii P P P
HAaNMEHOBaHNE000PyIOBaHUS
1 Jlaboparopubsie | WindowsXPProfessional. Ne V 2123829
u 02.02.2016-28.02.2019.
npaktuueckue | AnTuBupycDrWeb- munensus Ne
3aHSATHSL. 112966525
AUTODESK.ACCOUNT 6eccpoyHsIit
JlexunoHHas ayauTOpUs o
OecraTHBIN JOMYCK.
ITponykter AUTODESK.
CoOonHOpactpocTpansemble: 7-Zip;
MozillaFirefox; Opera; GoogleChrome;
Thunderbird; AdobeAcrobatReader
2 JlexImnoHHEIE,
Hemonctpanus ¢ [IK 31nekTpoHHBIX
nabopaTopHbIS M
KaGuner nis mabopaTopHBIX " npe3eHTanuii, JokymeHToB Word,
Y MIPAKTUYECKUX 3aHATUI ANEKTPOHHBIX TaONHIL, TpadUIeCcKUX
pPaKTHYECKHe .
N300paKkeHHH, PHIBMOB
3aHATHUS.
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9 OCOBEHHOCTH PEA/IM3AIIUM JUCIMIIVIMHBI IJ1s1 UHBAJIMI0OB U
JIML C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbS

Jlunam ¢ OB3 HeoOxomuMoO 00ecHeuuTh CHEUUAIbHBIE YCIOBHA JUISL TOJydeHHS
BBICIIIEr0 00pa3oBaHus Mo nporpamMmmam ooydenus B coorserctuu ¢ ®I'OC BIIO u OOII BIIO
10 JTAHHOMY HAalpaBJICHUIO MOJATOTOBKM OakanaBpoB. [y oka3aHus oOpa30BaTENbHBIX YCIYT
crynentaMm ¢ OB3 T1pebyercs Hamuune B BY3e crnenyoommx oOpraHu3aidoHHBIX,
MH(GOPMAIMOHHBIX M TEXHUYECKUX CPEICTB:

1. anprepHaTHBHAS Bepcus OQUIMAIBLHOTO caiita B cetn « HTepHET» 11 Cl1ab0BUISIINX;

2. obecnieueHrne  yCJIOBUM A HPUCYTCTBHUSL  CONPOBOXKAAIOLIETO  ACCUCTEHTA,
OKa3bIBAIOIIETO 00yJarOIIEMyCst HEOOXO0IMMYIO TIOMOIITb;

3. UCTNOJB30BaHUE CBETOBOM CHUTHAIW3allMM JIyOJIMPYIOLIYI0 3BYKOBYIO (Hampumep,
TPEBOKHBIM CUTHAJI IPOTUBOIMOKAPHON CUCTEMBI) /IS JIUL[ C OFPAaHUYEHHBIMH BO3MOXHOCTAMU
3JI0pPOBBS IO CIYXY;

4. obecriedyeHHe CpeICTBaMU  ayauo BOCIPOU3BEAEHUS BHU3yalbHOW HH(opmanuu
JIEKIMOHHBIX MaTE€pPHaJIOB, PACIUCAaHUNA U APYTrUX OOBABIECHUHN, OTHOCAIIUXCA K OpraHu3aluu
y4eOHOTo mpoliecca sl JHI] ¢ OTpaHMYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 110 3PEHHUIO;

5. HaJIM4YMe OPraHM3aLMOHHBIX U TEXHUYECKUX CPEJCTB, 0OECIEYMBAIOLINX BO3MOMXKHOCThH
noctyna oOyyaroumuxcs B ydeOHble IMOMEIIEHUS M B JIpYrHe IOMEILIEHUS YHHMBEpPCUTETa,
CBS3aHHBIE C OKa3aHUEM O00pa30BaTEIbHBIX YCIYI, a TakXke JOCTyrna K MecTaM MUTaHus,
TUTHEHbl U HUX KOMGOPTHOro mpeObIBaHMS B YKa3aHHBIX MecTax Juisl cTyaeHToB ¢ OB3,
MMEIOLIUX HapyIIeHHs] OMOPHO-ABUTATEIbHOTO ammapara. (pacliMpeHHbIE IBEPHbIE MPOEMBI,
JOTIOTHUTEIbHBIE TOPYYHHM, MaHAYChl, KHOIKM BbI30Ba OOCITYXHBAIOLIETO IepcoHala
BCIIOMOTATENbHBIX MEXaHU3UPOBAHHBIX CPEJCTB U MPUCIIOCOOIICHUHN Ui MEepEMEIEHUs MEXIy
ATakaMU 3J1aHUsI 00Pa30BATEIHHOTO YUPEKACHUS U T.I1.).
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IIpuioxenue 1
JUCT U3MEHEHHUM (JIONTOJTHEHUI)

B pabouyIo IporpamMmy 1o AUCHUILTHHE «IHCTPYMEHTBI U3 CBEPXTBEP/IBIX MATEPHAIOBHIIO

HampaBieHnto moarotoBku  15.04.05 — KoHCTpyKTOpCKO-TEXHONIOTHUECKOE obecnedeHne
MaIIMHOCTPOUTENBHBIX TpOM3BOJACTB. [Ipodwmis moaroroBku — Texnosoruss uudpoBoro
IIPOU3BOJICTBA Ha y4eOHBII TO]I.

Hepeqenb BHOCHMBbIX

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

IIpumeyanue

OO6cyxeHa U peKoMeHJI0BaHa Ha 3acenaHuu kadenpol «TexHonorus u obOpyIoBaHHE
aBTOMATU3UPOBAHHOTO MTPOU3BOJICTBAY
POTOKOJ Ne or" " 20 T

3aBenyromuii kadeapoit /M.M. SIxytnos/
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