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1. HEJIN 1 3AJTJAYY OCBOEHUSA JUCHUIIJIMHBI (MO AYJIA, ITIPAKTUKH).

B THUII TTIPAKTUKMW. CI1 b 1 ®OPMA (®OPMbBD EE IMTPOBEJIFHWA
YuebHast qucruumHa « TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTepPHAIOBy MTOCBAMICHA H3YICHHUIO CYIIECTBYIONIUX CIIOCOO0B
HOTy4YeHUs U 00pabOTKH 3aTOTOBOK U3 PA3IUYHBIX KOHCTPYKIIMOHHBIX MAaTEpHAJIOB, a TAKKe COCO0aM MOIydeHUS CAMHUX
MaTEpHUAaJIOB.

OCHOBHO# yueOHOI LeNBI0 OCBOCHUS AUCLUILIMHBI ABJsIeTCSl JOpMUPOBaHKE MPO(ecCHOHATBHON KOMIIETEHTHOCTH
00y4aroIuxcs MOCPEACTBOM O3HAKOMIIEHHS HX C IPUMEHAEMBIMHU B YCIIOBUSAX COBPEMEHHOIO HAYKOEMKOTO
MAIIMHOCTPOCHHS KOHCTPYKIMOHHBIMH MaTepHaIaMH U TEXHOJIOTHYECKUMH METOaMH (OopMO0Opa30BaHHS 3aTOTOBOK U
neTajien u3 HHUX.

B cooTtBercTBHE C OpHeHTaIMeH 00pa30BaTEIBHON IPOTPAMMEBI Ha ITPOU3BOICTBCHHO-TEXHOJIOTHIECKYIO IEITCIBHOCTD, B
pe3ynbTaTe OCBOEHHS JAHHOW NUCLUUILIMHBL U I peajli3aliy IOCTaBIECHHOM LeNH P OCBOEHUH AUCLUILINHBL
HE00XOMMO PEIIUTH CIICYIOIINE OCHOBHBIE 3a/1aut:

- UIBYUYUTH CBOMCTBa KOHCTPYKIIMOHHBIX MaT€pUuajIoB U CIIOCOOBI UX TMOJIY4YCHUS;

- U3YYUTH PU3UUECKYIO CYLTHOCTh TEXHOJIOTHYECKUX METOOB IMOJIyIECHHUS 3aTO0TOBOK U JIeTajiel TUTheM, 00paboTKoi
JTaBIICHUEM, CBapKOH, MAaiKOW, CKIICUBAHUEM U 00paObOTKOW pe3aHueM;

- U3YUYUTH OCHOBBI ITOJTYYECHHU 3arOTOBOK U3 KOMIIO3UIIMOHHBIX METAINIMYCCKUX U HEMETAJUIMUCCKUX MaTCPUAIOB.

2. MECTO JUCHHUIIJINHBI (MOAYJIA, IPAKTUKHW) B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI' PAMMBI

Hukn (paznen) OIT: | b1.0

2.1 | TpeOoBaHus K NIpeJBapUTe/JIbHON I0ATOTOBKE 00y4aIOIerocs:

2.1.1 | AncummuinHa « TeXHOIOTHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB) OTHOCHUTCS K 0a30BOH 9acTu yueOHOTO IUIaHA.

2.1.2 | 3y4enue qUCIMIUIMHBI 0a3UpyeTcsl Ha pe3yibTaTax, 00y4eHus, KOTOPbIE MPEIIIECTBYIOT JaAHHOMY KYpCy HITH H3Y4aroTCs
MapajuieNIbHO 10 CIEeIYIOMIUM AUCIUILTHHAM Y4eOHOTO TUIaHa:

2.1.3 | - "MatepuanoBeficHUue" - UCIONB3YIOTCS 3HAHUS, I03BOJISIOIIUE OIPEAEISTh CBSA3b MEXKIYy COCTABOM, CTPOCHUEM U
CBOICTBAMHU MaTEPUAJIOB, a TAKXKE UX U3MEHEHHs P PA3IHYHbIX BHEITHUX BO3JEHCTBUAX (TEIIIOBOM, MEXaHHUYECKOM,
XMMHYECKOM U T.11.).

2.1.4 |- «Xumusm» - HCHOJIB3YIOTCS 3HAHUA 3aKOHOB IIPOTEKAHUA peaKunﬁ OKHCJICHUA U BOCCTAHOBJICHUA MCTAJIJIOB, IIOHATHUA O
KOHCTaHTaX paBHOBECHS U MIPOLCCCAX TOPCHUA TOIIJIUBA.

2.1.5 | - «Dusukay - HCIIOJIB3YIOTCs 3HAHUSA 3aKOHOB 00 arpe€raTHoM COCTOSHHHU BEIIECTB, TCIVIOTEC U TCILIONEpEaAUC,
QJICKTPHUYICCTBC, paCTBOpPAax, OCHOBHBIX (I)I/I3I/I‘ICCKI/IX CBOMCTBaxX METAJIJIOB.

2.1.6 | - «HaueprarenbHas reoMeTpus 1 HHXKEHEpHas rpadKay - HCIOIB3YIOTCS YMCHUE CTYCHTA YUTATh YSPTEXK JTCTAIH.

2.1.7 | TepmuHbl 1 0003HAYCHUS, IPUMEHIEMBIC B KYPCE, COOTBETCTBYIOT TEPMUHAM H 0003HAYCHUSIM, HCIIONB3YEMbIM B APYTHX
JTUCIIUTUINHAX, a IPY HAJTMYUH CTAHJIAPTOB HA HUX — UCTIONB3YIOTCS CTAaHIAPTHBIE MOHSITHS, 0003HAUCHUS U TCPMUHBL.

2.1.8

2.1.9 | MarepuanoBeneHue

2.1.10 | ®usuka

2.1.11 | HauepraTensHas reoMeTpus

2.1.12 | Xumus

2.2 | JucuuninHbl (MOAY/ M) U MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOM JNCIHUIIMHBI (MOAYJIfA) HEOOXOTUMO KAK
npeiIecTBYOIIee:

2.2.1 I[PICI.II/IHJ'II/IHEI CO3JaCT TCOPECTUICCKYIO U MPAKTUICCKYIO OCHOBY MJISI U3YUCHUSA CICAYIOIINUX AUCIHUIIINH y‘Ie6HOl"O IIaHa:

2.2.2 | JeTanu Mamma

2.2.3 | TexHonorusi npou3BOJICTBA

3. KOMIIETEHIIMY OB VYAIOIIET OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIIUTLIAHBI
(MOJYJISl, HIPAKTUKH)

OIIK-1: Cnioco0eH NPpUMEHATh eCTeCTBEHHOHAYYHbIE H 001IleHHKeHEePHbIe 3HAHMSA, METObl MATEMATHYECKOI0 AHAJIN3A H
MOJEJUPOBAHNS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJbLHOI0 HCCIEI0BAHNSA AJIs PeLIeHUs] HH/KEHEPHBIX 3a1a4
NMpo(hecCHOHATBHOM 1eSITeILHOCTH;

OIIK-1.1: 3namo: ocnoenble MamemamuuecKue NOHAMUsL, Memoobl U haKmol, 06eCneyUsaIouUe WUPOKULL CREKMp Ux nPpUMeHeHusl,
DPA3YMHYIO MOYHOCIb POPMYTUPOBOK MAMEMAMUYECKUX CEOUCME U3YUAEMbIX 00bEKMO8, OCHOBHbIe u3udecKue A8NeHUs U
OCHOBHbLE 3AKOHbI (PUBUKU, QU3UYECKUe GeIUUUNBL U KOHCIMAHMbL, UX ONpedeieHue, CMbICI, CROCOObL U eOUHUYbL USMEPEHUsL;
CcmpoeHue U XuMuyeckue ceolcmea nPOCMbLX 6eUeCms U UxX COeOUHeHUll, OCHOBHbIE 3AKOHOMEPHOCMU NPOYECCO8, NPOMEKAIOUUX 8
ANEKMPOXUMUYECKUX CUCIEMAX; CIPYKMYDY, MeXaHuYecKue, IKCNIYAMAayuoHHble U MEeXHOI02U4ecKue C80UCmed Mamepuaios

PesyneraTel 00ydeHns: 3HaeT OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUIUINH, & TaKkKe BIMSIHUC TEXHOJIOTHMIECKUX
IIPOLIECCOB Ha CTPYKTYPY U CBOMCTBA KOHCTPYKIMOHHBIX MaTEpPUAIOB




OIIK-1.2: Ymemuv: no2uyecku MulcIumy, ONEpuposams ¢ abCmpakxmubimMiu 00beKmamu U UCNOIb3068aMb NOJYYeHHble 3HANUS 015
Ppeuenuss CManoapmHolx 3a0ay, 00bsCHIMb OCHOBHbLE HADI0OAeMble NPUPOOHDbLe U MEXHO2EeHHble AGTeHUS U AP PeKmbl ¢ RO3uyull
dyHnoamenmanbHblX GUIUYECKUX 83AUMOOCUCMBULL; BbINOHANMb OCHOBHblE XUMUYECKUE TAO0OPAmMopHble ONepayull, paccyumviéanms
OCHOBHbLE XAPAKMEPUCTIUKU 8eUeCE U NAPAMEeMPbl XUMUYECKUX PeaKyull, GbINOIHAMb 8b100p Mamepuana 0isk U320mogieHus
demarneti MAWUHOCMPOEHUS 8 3A8UCUMOCTY OM YCIIOBUL UX IKCNIYAMAyuU, mpebosanutl ooecneueHus HadedCHOCTU U
00/71206e4HOCU

PesynbraThl 00ydeHUs: YMEET HCIOIb30BaTh METOIBl MATEMATHICCKOTO aHAIN3a U MOJICIIUPOBAHUS B MPO(ECCHOHATBHOM
JIESITETTHHOCTH, BBITIOTHSATH BRIOOP MATEpPHAIOB JUISl M3TOTOBJICHUS IETallell MAaIIMHOCTPOCHHS B 3aBUCIMOCTH OT YCIIOBUH HX
IKCIUTyaTallly, a TAKKe TPeOOBaHM 00ECIICUCHUS HAIS)KHOCTH U JTOJITOBEYHOCTH

OIIK-1.3: Braoembs.: Memooamu Mamemamuyecko20 aHaiu3a u cunme3a Osl peueHuss mexHu4eckux paciemusix 3a0ai;, Memooamu
PUBUKO-MAMEMAMUYECKO20 AHATU3A OISl PEUleHUsT eCIECMBEHHOHAYYHBIX 3a0at, MemoOamMu aHalu3d NPUYUHHO-CIe0CIBEHHbIX
ces3ell 8 paccmMampugaemMvlx npoyeccax, 0CHOBHbIMU MeMOOAMU U3YYEHUsE CIMPYKMYPbL U CEOUCME MATNEPUATO8

PeByJ'H)TaTBI 06y‘I€HI/IHZ Bnaz{eeT OCHOBAaMHU TECOPETUYECCKOI'0 U OKCIEPUMEHTAIIBHOTO UCCIECA0BAHUA IPUMEHUTEIIBHO K
TEXHOJIOTMYCCKUM IpoHeccaM MOJTydeHUA 3aroOTOBOK 1 ;[eTaneﬁ pa3siInIHbIMH METOAAMHU

4. CTPYKTYPA 11 COJEPKAHNE JUCLHUILIAHBI (MOAYJIS, IPAKTUKH)

Kon HaumenoBanue pa3jiesioB M TeM /BUJA 3aHATHS/ Cemectp | Yacos ®opma
3aHATHSA / Kype KOHTPOJIs
1 Paznen 1. 3aHATHSA JIEKIIHOHHOTO THUIIA
1.1 Martepuainsl IpUMEHsEMbIE B MAIIMHOCTpOCeHUH. /Tema/ 4 0
1.1.1 OCHOBHBIC KOHCTPYKITHOHHBIC MAaTepUAIIBI U UX KJIaCCH(DUKAITHSI. 4 2 Ko, K, 3

Kpucrammaeckoe CTpoeHHE METAIIOB | CIDIaBOB. KpHcTammi3anus CIlaBoB.
CriocoObI mosydeHus] METaJIOB U CIiaBoB. CBOMCTBA METAIIOB U CILIABOB
Knaccudukarms craneit u uyryHoB. L{BeTHbIC MeTaUTBl M UX CIUTaBHI. /JIek/

1.2 OCHOBBI METATYPIrHYECKOTO MPon3BoaAcTBa. /Tema/ 4 0

1.2.1 CtpyKTypa METajulyprudecKoro npou3BoACTBa. MaTepuasl i1l MPOU3BOJICTBA 4 4 Ko, K, 3
METaJUIOB U cIuiaBoB. [Ipon3BocTBO yyryHa. CyIIHOCTH Mporecca. MaTeprainsl,
MIpUMEHsIeMbIEe B IOMEHHOM TPOIIECCE, U UX MOATOTOBKA K TUIaBKe. Y CTPOHCTBO
JOMEHHOH neun u ee padboTa. [Ipoaykius TOMEHHOTO IPOU3BOICTBA.
Buenomennoe nonydenue xenesa. [IpousBoactso cramu. CymHOCTb polecca.
OCHOBHBIE HCXO/IHBIE MaTepuanbl. OCHOBHBIE STAITBI BHITIJIABKH CTAJIH.
ITpou3BOACTBO CTaNI B KUCIOPOAHOM KOHBEPTEPE U SJECKTPOIYTOBOI MeUH.
Cymnocts npouecca. Mexoausie MaTepuaisl. Cxema nporecca. JTarbl
BBIIIaBKH cTaiy. [Tomygaemas npoaykius. CriocoObI MOBBIIIICHS KadecTBa
cTanu (BaKyyMHas Jeras3anus, 00paboTka CHHTETHUECKUM [UTAKOM,
9JIEKTPOILJIAKOBBINA U BaKyyMHO-AYrOBOM NeperuiaBsl). PaszinBka cTanu B
H3I0XHULBL. HenpepbiBHAs pa3iuBKa CTau.

IIpou3BoaCTBO MeaM, MarHusI, ATFOMUHHMS, TUTaHA. /JIex/

1.3 OcHoBEHI TUTEHHOTO ITpon3BoACTRa. /Tema/ 4 0

1.3.1 CyIHOCTb IUTEHHOTO MPOU3BOACTBA. JINTEtHBIE CIIaBbI U UX CBOMCTBA. 4 4 Ko, K, 3
Krnaccudukarms crnocoOoB U3roTOBIEHUS OTIMBOK. [loTydeHne OTIMBOK B
necyanbix Gopmax. CymHoCTh criocoba. MoenbHbIi KOMITIEKT. @OpPMOBOYHBIC
U CTePIKHEBBIC CMeCH. V3roTOBIIEHHE NIECYaHbIX JINTEHHBIX GopM. CriennaibHbie
CHOCOOBI JINTHS: TIO BBHITUIABISIEMBIM MOJETISIM, B 000JIOUKOBBIE (POPMEL, B
KOKHITb, LIGHTPOOEKHOE JIUThE, JIUTHE MO/ AaBlicHueM. CYIHOCTh CIeUaIbHBIX
CIOCOOOB JIUThSI U KX OCOOCHHOCTH. TEXHOJIOrMYHOCTh KOHCTPYKIUH JTUTHIX
neraneii. /Jlex/

1.4 OcHOBBI 00pabOTKH METANJIOB JaBieHneM. /Tema/ 4 0




1.4.1

Knaccudukanus BuaoB o6padbotku aapieHneM. OU3nuecKre 0CHOBBI 00paboTKH
nasienueM. Harpes Meraiuia nepen o0paboTkoi napineHueM. SIBnenus,
MIPOHUCXOIAIINE B METAIJIe IPH HarpeBe. THIIBI HarpeBaTeIbHBIX YCTPOHCTB.
IMpoxarka. CymHocTs nporecca. Mcxonusie MaTepransl. CxeMsl Iporecca.
HHcTpyMmeHT u 060pyaoBaHHE TPOKATHOTO Mpou3BoAcTBa. CopTaMeHT
MIPOKATHOTO TPOM3BOJICTBA.

IIpeccoBanue. Cymuocts nponecca. Mcxonnsle Marepuansl. CxeMsl polLecca.
HHctpymeHT u 06opynoBanue npeccoBanus. [lorydaemas mpoaykuus
Bonouenne. CymHocts npouecca. Mcxoanele Matepuansl. CxeMsl Iporecca.
WHcTpymeHT u o6opynosanue. [lomydaemast mpoIyKIys.

Kogka. CymrHocTs npounecca. Mcxoauslie 3aroroBku. Omnepanuy KOBKH.
[IpumMeHseMblil HHCTPYMEHT 1 000pyA0BaHUE [T KOBKH. BUIBI TOKOBOK.
I'opsiuast o6bemHas mramnoBka CymHocTs nporecca. [IpuMensieMble 3arOTOBKH.
PazHOBHIHOCTH TOpsTYei 00BEMHOM MITAMIIOBKH. TEXHOIOTHYHOCTH TTOKOBOK,
MOTy4aeMbIX KOBKOH U ropsiuei 00beMHOIl IITaMIIOBKOM.

XonoxaHast o0beMHas mTamMnoBka. Cxemsl mporecca. TeXHONOrnYecKue
BO3MOJKHOCTH M 00JIACTH MPUMEHCHNS.

Jlucrosas mwtamnoska. CymHoCTs npouecca. McxoqHble MaTepuasl.
Huctpyment u obopynoBanue. Onepaiy JUCTOBOM ITAMIIOBKH.
ABTOMaTH3aLHsl TUCTOBOM MITAMIIOBKU. YTIPOILEHHBIE CIOCOOBI IMCTOBOM
IITAMITOBKH (IITaMITOBKA 3JTACTHIHBIMH MaTE€pPHAIaMH, TaBUIIBHEIE paOOTEI,
HITaMIIOBKA B3PBIBOM, AJICKTPOTUAPABINYECKAs U SNEKTPOMarHUTHAs
IITaMIIOBKA).

/JTex/

Ko, K, 3

1.5

IIpousBonCcTBO HEPa3bEeMHBIX coenHEeHUH. /Tema/

1.5.1

CBapogHO€e IPOU3BOACTBO. DU3NKO-XUMHIECKHE OCHOBHI ITOIYUSHHNS CBApPHOTO
coenuueHns. Kitaccuguxaryst cioco6oB CBapKH.

Cpapka 1aBieHueM (TepMUUYECKHi Kiacc): IyroBble crocoObl CBapKH,
3NIEKTPOIIIAKOBAsI CBAPKa, JIydeBble cliocoObI cBapku. [a30Bast cBapka 1
TepMHYECKas pe3Ka.

Caapka JaBieHHeM (TepMOMEXaHHUECKUI U MEXaHHUYECKUl KIIacChl): CIIOCOOBI
KOHTAKTHOW CBapKH, CBapKa TpeHHEM, B3pbIBOM. CYIIHOCTh M Ha3HAUYCHHUE
yKa3aHHBIX CIIOCOOOB CBAPKH, CXEMBI TIPOIIECCOB, CBAPOYHBIC MAaTCPHAIEL,
JOCTOMHCTBA M HEAOCTATKH CII0CO00B, 00IaCTH MPHMEHEHHS.

HanunaBka. MeTtaniuzanus U ra30TepMUYECcKOe HalbUICHHE MAaTEPHaJIOB.
[aiika (cymHOCTb CII0C00a, MCHONIB3yeMbIE MaTepHAaIbl, OCHOBHBIE CIIOCOOBI
TIafKK).

INomyueHue Hepa3beMHBIX COSAUHEHUH ckilenBaHueM. CyIIHOCTb IpoIecca.
[Mpumensiemble kien. [TomydaemMble KOMITO3UIIUH.

/JTex/

Ko, K, 3

1.6

Hsroroenenne moyhaOpuKaToB u JeTaneid 3 KOMIO3HIIMOHHBIX
Matepuainos. /Tema/

1.6.1

DU3UKO-TEXHOIOTMIECKUE OCHOBBI MOMYYCHUST KOMIIO3UIIMOHHBIX MaTCPHAIIOB.
W3roToBneHune neranei U3 METAUTHYECKUX KOMITO3UIIOHHBIX MaTEPHAJIOB.
Hsroropnenne moyhaOpUKaTOB M U3ICITUIA U3 IBTEKTUICCKUX
KOMTIO3UIIUOHHBIX MaTEPHAaJIOB.

W3roToBneHue aerainei U3 MOJMMEPHBIX KOMIO3UIIMOHHBIX MaTePHAJIOB.
OCHOBBI TOPOITKOBOH MeTaLTyprui. OCOOCHHOCTH U3TOTOBJICHHE AeTaleh U3
KOMTIO3HUITUOHHBIX MOPOIIKOBBIX MaTepHalIoB. TeXHOIOTHYECKAE OCOOCHHOCTH
MIPOCKTUPOBAHHUS ICTATCH U3 HOPOIIKOB.

/JTex/

Ko, K, 3

1.7

H3roropieHne pe3nHOBBIX JeTajel U nonypadpukaros. /Tema/

1.7.1

CocraB 1 CBOWCTBa PE3HHOBBIX TEXHUYECKUX MaTepranoB. Crioco0bl HOMydeHHUs
PE3MHOBHIX JeTalnel u moiydadpuxaros. /JIex/

Ko, K, 3

1.8

DopmooOpa3zoBaHKe MOBEPXHOCTEN eTaneil pe3aHnueM, INeKTPOoGU3NIECKUMH 1
NIEKTPOXUMHUUECKUMH criocobamu 06pabotku. /Tema/




1.8.1 Ha3snagenune 06pab0TKM KOHCTPYKIIMOHHBIX MaT€PUANIOB pe3aHueM. Bust 4 6 Ko, K, 3
3ar0TOBOK M IPUITYCKH Ha 00paboTKy. JBIKEHHMs B IpoLnecce pe3anust. MeTobl
(hopMooOpa3oBaHHs TOBEPXHOCTEN JIeTalielt MallliH. DIIEMEHTBI PeXHMa
pe3aHus U cedeHne cpe3aeMoro ciost. OU3nKo-XUMHIECKHEe OCHOBBI PE3aHUS
(cTpyxk000pazoBaHue, HaKJIeN, HapocT). TemnoBkle ABIECHUS IPU PE3aHUN
METaJUIOB. BH/IbI N3HAINBAHUS U CTOMKOCTB JIE3BUHHOTO PEXYIIETO
uHCTpyMeHTa. OXIaKICHNE B cMa3Ka pu 00paboTKe pe3aHueM.
O06pabaTeIBaEMOCTb KOHCTPYKIIHOHHBIX MaTE€PUAIIOB.

Marepuainsl JJ1sl U3TOTOBICHUS PEXYLIUX HMHCTpyMeHToB OOpaboTka
MTOBEPXHOCTH JIE3BUHHBIM HHCTPYMEHTOM (TOYEHHE, CBEpIICHHE, (hpe3epoBaHHe,
pacTaunBaHHe, CTPOTaHUE U IPOTATHBAHUE). XapaKTEPUCTHKA CIIOCOOOB,
MIPUMEHSEMbI HHCTPYMEHT, Ipucnocobienus u obopynoBanue. O6padboTka
MIOBEPXHOCTEH aOpa3sUBHBIM HHCTPYMEHTOM. XapaKTEPUCTHKA METO/1a

T oBaHMs, CXEMBI TIpoIiecca, HHCTPYMEHT U obopynoBanue. OTae09Hbe
MeTOobI 00pabOTKHU MOBEPXHOCTEH (MOIUPOBAHHE, IPUTHPKA, XOHUHTOBaHUE,
cynepduuu). CymHocts nporecca. Cxema npouecca. Mcnonszyemsie
aOpa3nBHBIE MaTepHAaJIb, OXJIAKAAIOIINE )KUAKOCTH. Ha3sHaueHne crioco0oB.
OnexTpodr3ngecKue u AMEKTPOXUMHIECKHAE METOIBI 00pabOTKH IMOBEPXHOCTEH
3ar0TOBOK. XapaKTepPUCTUKA METO/IOB, UX CYIIHOCTb M HA3HAUYCHHUE.

/JTex/
2 Paznes 2. JIaGopaTopHble 3aHATUS
2.1 OCHOBBI 00paOOTKH METAIUIOB NaBieHueM. /Tema/ 4 0
2.1.1 BrinonHenue GopMOU3MEHSIOINX OTepalyii JTUCTOBOM MITAMIIOBKH U 4 4 Ko, K, 3
AKCIIEPUMEHTAIbHAS OIIEHKa TUIACTHIECKOM eOopMaIuu pu BeITSDKKe. /J1ab/
2.2 OcHOBEHI UTElHOTO ITpon3BoACTBa. /Tema/ 4 0
2.2.1 HccnenoBanue TMHEHHOMN yCalKH CIIIABOB CHCTEMBbI aIFOMUHUN-KPEMHUN 4 4 Ko, K, 3
(cunmymunsr) /J1a6/
2.3 IIpou3BoaCTBO HEpa3beMHBIX coeanHeHui. /Tema/ 4 0
2.3.1 HccnenoBanre BIUSHUS COCTaBa MOKPBITHS HA HOHU3UPYIOIIYIO CIIOCOOHOCTD 4 4 Ko, K, 3
ANIEKTPOJIa U IIPOU3BOIUTEIBHOCTE Ipoliecca cBapku. /J1a6/
2.4 Hsroropnenue nmonyhadpuKaToB u JeTaneld U3 KOMIO3HIIHOHHBIX 4 0
matepuaios. /Tema/
24.1 BnusHie TeXHOIOTHYECKUX (PAaKTOPOB Ha CBOMCTBA M3AEIHH, OITyIEHHBIX 4 4 Ko, K, 3
METOJIOM IOPOIIKOBOM MeTaiutyprueit. /J1a6/
3 Paznen 3. CamocTosiTesibHast padoTa
3.1 B ToM umcie: /Tema/ 4
3.1.1 KonTposnshsiit onpoc /Cp/ 4 8
3.1.2 KontponsHas (cemectposas pabdota) /Cp/ 4 52
4 Paznen 4. [Ipome:xxyrouHas aTTecTalus
4.1 3auet /Tema/ 4 0
4.1.1 Dk3ameH /Dk3aMen/ 4 35.65
4.1.2 KonTtakthas pabota c III1IC /KoPa/ 4 0.35

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3k3aMeH, K- koHTpoibHas pabota, Ko- koHTposHEIT onpoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYeT IO MPAKTHUKE.

5. ®OHJ1 ONEHOYHBIX CPEACTB

OueHOUYHbIE CPEACTBA IUIAHUPYEMBIX Ppe3YJIbTaTOB OOYYeHUs IpEACTaBICHbI B Buae (GOHIOB ouneHouHblX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcuTera. ®OC MokeT OBITP TpENCTaBICH B
[Ipunoxenun k pabouei mporpamme.

1. Ilepedens komneTeHUNH, GOPMUPYEMBIX B PE3yJAbTaTe OCBOCHUS AUCIIUILIIHHBL:

OIIK-1: CnocoGeH MpUMEHSTh €CTECTBEHHOHAYYHBIC W OOIIEHH)KEHEPHBIE 3HAHMUS, METOIbl MATEMATHICCKOTO aHAIN3a U
MOJIIIMPOBAHNS, TEOPETUIECKOTO U DKCTIEPUMEHTAITBHOTO UCCIIEAOBAHNS JIJIsl PEIICHHUST MHXKEHEPHBIX 33714 MPOo(heCCHOHATBHOM
nestenbHocTd. KoHTpoaupyemble pa3aeibl TUCIUIUTUHEL - TeMBbI 1-8.

2. IToka3arenu ¥ KpUTEPHUN OIIEHNBAHHU KOMIICTECHIINH
OIIK-1.1: xoHTpOoNHpyeMbIe pa3lielibl - TeMBI | - §; OlleHOUHBIE CPEICTBA - KOHTPOJIbHAs paboTa, TecT, codece1oBaHUE, 3aUeT.
OIIK-1.2: XOHTpONHUPYEMBbIC Pa3IeITbl - TEMBI | - §; OIICHOYHBIC CPEICTBA - KOHTPOJbHAS paboTa, TeCT, codeceIoBaHue, 3a4eT.

OIIK-1.3: KoHTpOIHpYyeMBIe pa3aelsl - TeMHI 1 - 8; OIleHOYHBIE CpeCTBA - KOHTPOJIBHAS PadoTa, TecT, codbeceoBaHNe, 3a4eT.

3. OnwucaHue KA OICHUBAHUS




3.1. OeHouHOE CPEACTBO - KOHTPONIbHAs paboTa:

18,0 — 20,0 cTyneHT MOJITHO OCBETHI PACCMAaTPUBAEMYIO IIPOOJIEMATHKY, IPUBEI ApTYMEHTBHI B ITOJIb3Y CBOHMX CY)XKACHHN, KOPPEKTHO
HCTIONIB30BAN JINTEPATypHBIC HCTOYHUKH, 000CHOBAJ CBOE «BHICHHUE) ITOCTABICHHON MPOOIEMEI U ITyTH €€ PeIIeHHs

16,0 — 18,0 cTyzmeHT B [[e7IOM ITOJTHO OCBETHII PACCMaTPHBAEMYIO IPOOIEMATHKY, IPUBEI apIyMEHTHI B ITOJIB3Y CBOUX CYXKIACHHH,
JIOMTYCTHB HEKOTOPBIE HETOYHOCTH U T.I1.

14,0 — 16,0 cTyneHT HOMYyCTHII CYIIECTBEHHbIE HETOYHOCTH, M3JIOKUJI MaTepHall C OIIMOKaMH, TPUBET, B OCHOBHOM
OTCKaHHPOBaHHbIE TIEPBOMCTOYHHK 0€3 NX aHAIN3a U CBOUX CYKICHHI.

MmeHee 14,0 cTyneHT He TOTOB, HE BBIITOTHIII 33/1aHKE U T.1II.

3.2. O1IeHOYHOE CPEICTBO - TeCT™:

4,0 — 5,0 ecru mpaBUIIBHBIE OTBETHI AaHbBI Ha 95 — 100 % Bompocos

3,0 — 4,0 ecnu npaBunbHbIE OTBETH JaHbI Ha 60 — 94 % BompocoB

2,0 — 3,0 ecnu mpaBuiIbHBIE OTBETHI AaHbl Ha 51 — 59 % Bonpocos

MeHee 2,0 npaBHIbHBIE OTBETHI JaHbl MeHee yeM Ha 50 % BKITIOUUTENHHO
*[IpuMevanue: KpUTEPUH U IIKaTa OLIEHUBAHUS 32 BHIMOJHEHHE OJJHOTO TECTa.

3.3. OneHOYHOE CPECTBO - cobecemoBaHme™:

5,0 ecm IpaBUITBHBIE OTBETHI HA ITOCTABIEHHBIE BOMPOCHI B X0/I¢ 0TYeTa JJabopaTtopHoi paboTs! mans!l Ha 95 — 100 % Bompocos
4,0 ecnu mpaBUIIbHBIC OTBETHI HA MOCTABIICHHBIE BOIIPOCHI B X0JI€ 0TYETa 1abopaTopHOil paboTs! faHsl Ha 60 — 94 % BompocoB
3,0 ecitit mpaBUITBHBIE OTBETHI HA TIOCTABIICHHBIE BOIIPOCHI B X0JI€ OTYETa 1a00paTopHOil paboTs! naHbl Ha 51 — 59 % Bompocos
MeHee 3,0 mpaBUIIbHBIE OTBETHI Ha MOCTaBIEHHBIE BOIPOCHI B XOJIE OTYETA JIA0OPATOPHOH paboTHI MaHbl MeHee yeM Ha 50 %
BKJIIOYUTEIIBHO

*[Ipumeyanue:Kpurepun 1 1Kajia OLEHUBAHKS 32 OTYET OIHO BBINOJIHEHHOI 1a00paTOpHOi paboThI

3.4. OueHO4YHOE CPEJCTBO - 3aUeT:

35 — 40 6amnos: 3ayeT caaH Ha oTIUYHO (0TBeTHl Ha 80-100 % mpaBUIBHEIC);

25 — 34 bayuta: 3a4eT cliaH Ha XopolieM ypoBHe (0TBeTHI Ha 70-79 % mpaBuIIBHEIE);

15 — 24 Ganma: 3a4er cjaH Ha YIOBIETBOPUTEIFHOM ypoBHE (0TBeTH Ha 50 - 69 % mpaBuibHELE);
0 - 14 6annos: 3a4yeT He cAaH (OTBETHl MpaBUIIbHBIE MeHee, yeM Ha 50 %).

4, HpI/IMepLI TUITOBBIX KOHTPOJIbHBIX BaZ[aHI/Iﬁ IO KAXAOMY OLICHOYHOMY CpPCACTBY U METOANYICCKHUEC MaTCPpUaJibl, ONIPCACIIAIOIINC
npoueaypbl OLICHUBAHUSA 3HaHI/II\/‘I, yMeHHﬁ, HAaBBIKOB, OIIbITA ACATCIPHOCTH

4.1. KonTpomnbHas padoTa

OLICHOYHOE CPE/ICTBO KOHTPOJIbHAS paboTa - MPOIYKT CaMOCTOSITENBHON pabOTHI CTyAEHTa, IPECTABISIONINI COO0H CPEACTBO
MpPOBEPKU YMEHMI IPUMEHATH 3HAHUS JUIS pEeLIeHUs 3a1a4 ONpeIeeHHOTo THIIA 110 TeMe, pa3aeny mwin quciuminHe. KonTpoabpHast
paboTa MoKa3bIBACT HABBIKK CTYICHTAa YMEHHUS paboTaTh CAMOCTOSTEIBHO C METOANYECKOH U CIIeINaIN3UPOBAHHOM JINTEpaTypoit
o Teme. CemecTpoBast paboTa SIBIIETCS OJHUM U3 BHIOB CAMOCTOSATEIBHON pabOTHI CTY/IEHTOB, BXOAUT B YUEOHBIH ITaH
TUCIUIIIHHBL « TeXHOIOTHS KOHCTPYKITMOHHBIX MaTEePUaIoB) KaK 00A3aTeIBHBIHN MIEMEHT yIeOHO! NeSTEeNFHOCTH U BKIIFOUAeT
KOHTPOJIBHBIE 3aJJaHUS [0 H3y4aeMbIM T€MaM JUCHUIIUHBL: « OCHOBBI METAJLTypIrHYeCKOr0 IPOU3BOACTBaY, «OOpaboTKa METaIoB
JaBiaeHneM», « OCHOBBI TEXHOJIOTUS IUTEHHOTO MPOU3BOACTBAY, «[IpON3BOACTBO HEPA3BEMHBIX COEIUHEHHI, «3roToBNEHHE
nonyhabpHKaTOB 1 eTanei 13 KOMIO3UIIMOHHBIX MaTepraoBy», «PopMooOpa3oBaHIe TIOBEPXHOCTEH AeTanel pe3aHneM,
IMEKTPO(YUIUIECKUMH U ITEKTPOXUMUYECKHIMHU CIIOCO0aMHU 00paboTKm». BOmpock! ATt KOHTPOIBHOM PabOTHl COCTABISIIOTCS
npenojaBareneM. BapuaHThl BelIaloTCs IpenogaBaTeneM Ha IepBoM 3aHATUH. CpoK c1auu KOHTPOJIBHOH paboThl OTOBapHBAETCSI.
OcHOBHBIE TPeOOBaHHS K BBIIOJHEHHIO CEMECTPOBOI pabOTHI (PeKOMEHIyeMbIe 00BEM, CTPYKTYpa, COAEpIKAaHUE, 0O(OPMIICHHE H
T.JI. U3JI0’KCHBI B METOANYECKHIX YKA3aHHUAX K CAMO-CTOSITEJIBHON paboTe CTYACHTOB IO JUCIUIIIHHE « TeXHOIOT s
KOHCTPYKIMOHHBIX Matepuanon» / Coct. O.I1. bonnapesa, N.JI. [onuk, 2.B. Cenos, E.A. Kocoga, JI.B. [lanatkuna. Bonrorpan:
NUYHJ BoarI TV, 2016. - 24 c.

[Ipumep KOHTPOJBHBIX 3alaHMI 110 OLIEHOYHOMY CPEACTBY OLCHUBAHUS KoMmreTeHIni « KoHTponbHas paboTtay:

Bapuanr Ne 7

1.OmummTe crocod U3roTOBJIEHHMS NeCYaHOH JIMTEHHOM (POPMBI C HCIIOIB30BaHUEM IUICHOYHO-BaKyyMHOI (hopmoBkH. [TpuBeure
TOSICHSIONIYIO CXeMY M PACCMOTPHUTE JOCTOWHCTBA M HEIOCTATKHU criocoba. OOBSICHHUTE OYeMy ITPH IPOU3BOICTBE TUTEHHEIX Gopm
JTAHHBIM CIIOCOOOM HCTIONB3YIOT JEPEBIHHbBIC MOAEIN?

2.0numuTe U NpuBeJUTe CXeMBbl OPMOOOPA30BAHUS 3arOTOBOK U JIETaJIel, HCIIONb3yeMble B TIOPOIIKOBOM MeTaLTypruu. OnuiuTe
JOCTOUHCTBA U HEJJOCTATKU CIIOCOOOB.

3. Topstaast oObeMHas MITaMIIOBKA. M3710KHTe CyHOCTE nporecca. Kakue CHiIbI MPensITCTBYIOT 3aTeKaHNI0 METaJlIa B ITOJIOCTh
mrammna? Kakue HcXomHbIe 3aTOTOBKH UCTIONB3YIOT? ITpuBeauTe cxeMsl pomecca OTKPBITON U 3aKphITON mTaMmoBKH. Kakoit
MHCTPYMEHT U 000py/I0BaHUE HCHOJIB3YIOT IIPH TOpsideil 00bEMHOI! IITaAMITOBKE.

4. Yto Ha3wIBaIOT cBapKoi? Kakue OCHOBHBIE YCIIOBHS HEOOXOMMO BBITIOJHHUTS IS ITOJYYSHHUS CBAPHOTO COSTMHEHU? 3adeM B
30HY CBApKH BBOJAT BHEITHIOK 3Hepruio? Kak MoXXHO Ki1accu(HIIpOBaTh CIIOCOOB! CBApKU?

5.06paboTKa 3aroTOBOK Ha CTaHKaX TOKApHOU rpymnmbl. Kakue ABHKEHUS COBEPIIAIOT 3ar0TOBKa U MHCTpyMeHT? Kakue Bubl
3aroToBOK 00pabaTeiBaroT? Kakue ocHOBHBIE BHIbI 00pabOTKH IIOBEPXHOCTEH 3arOTOBOK Ha TOKaPHO-BUHTOPE3HBIX CTaHKaX Bbl
3”aere? [IpuBeaute nosicHstonMe cxeMbl. Kakoll HHCTpyMEHT UCIIONB3YIOT Ha TOKAPHBIX CTaHKaX?

Bapuant Ne 4

1. Omummre CymHOCTb Npoliecca NOoNTy4eH s CTanu U3 4yryHa. Kakue oCHOBHbIE MaTepHasbl UCTIONB3YIOT JUIs BBIIABKU CTalH?
Kakue ocHOBHBIC 3Tabl BEITUIABKH cTainy Bl 3HaeTe? Kakne mpormecchl MpoTeKaroT B KaXJOM dTalle BBITUIABKH cTann? Kak
OCYIIECTBIIAIOT PACKUCIICHNE U JISTHPOBAHUE CTAJIH, YeM PyKOBOJICTBYIOTCS IIPH 3TOM?

2. Kakyro oTpacib MalIMHOCTPOEHHSI HAa3bIBAIOT JIMTEHHBIM Npou3BoAcTBOM? Kak Ha3bIBalOT MPOAYKIHIO TUTEHHOTO




nponsBojcTBa? IIpuBeanTe U ONUIIUTE MPUHIUITHATIBHYIO CXEMY TEXHOJIOTHYECKOTO MPOoIiecca U3rOTOBICHUS OTIHUBKU. UYTO
Ha3bIBaIOT JIUTEHHOW opmoii? Kakue MaTepuabl HCIONIB3YIOT AJIsl U3TOTOBICHUS JIUTEHHBIX (hopm?

3. O6paboTtka MeTa/uIOB gaBneHneM. M3moxure cymHocTs nponecca. ONUIINTE MPUMEHSIEMbIE HCXOIHBIE 3ar0TOBKH. OIHIINTE
BIINSIHHE TEMIIEPaTyPHO-CKOPOCTHBIX YCIOBHH Ae(OPMUPOBAHUS HA CTPYKTYPY M CBOMCTBA MeTaslla 3aroToBkH. Kax oTinnuarorcs
MeXIy co00ii CBOMCTBA JINCTA U3 OJJHOTO CIUIAB, MOJYYEHHOTO XOJIOIHON U ropsiueii MpoKaTKom?

4. DneKTpOHHO-Ty4eBas cBapka. ONUILIKNTE CYLIHOCTD U IIPUBEAUTE CXEMY IIpoliecca paccMaTpuBaeMoro criocoba csapku. Kakue
0COOCHHOCTH JIEKTPOHHO-ITyIeBOH CBapKH MO3BOJISAIOT IOJyIaTh BEICOKOKAYECTBEHHBIEC COCIMHEHMS B U3/ICNUAX U3 TYTOIUIaBKIX
MEeTaJlIOB — HHOOUS, TaHTala, Bolb(hpama, MonubaeHa? [TogeMy B CBapHBIX IIBaX, BBIIOIHEHHBIX IEKTPOHHO-TY4EBOH CBApKOH
COJIEP’KUTCS] MEHBILIE HEMETAIUTNUECKUX BKIIOYEHHUH U ra30B 4YeM B CBApUBAEMOM MeTase?

5. Mexannueckas 00paboTKa MeTaIoB pe3anueM. Kakne ycrmoBus HeoOX0IUMBI IS OCYIIECTBICHHUS Iporiecca pesanusa’? Kakue
JBIDKEHHS PabOYNX OPraHOB CTaHKA HA3bIBAIOTCS YCTAHOBOYHBIMHU, BCTIOMOTATEIbHBIMU U ABIDKCHUSAMH pe3annsa? Kakue MeToas!
MeXaHU4eCcKOoi 00pabOoTKH 3aT0TOBOK SIBIISIOTCS OCHOBHBIMU? [IpuBeaNTE MOSCHAIOMINE CXEMBI.

4.2. Tect

TecT - cuctema CTaHIAPTH30BAHHBIX 3aJaHUH, TO3BOJIONINX aBTOMAaTH3UPOBATh MPOIEIYPY U3MEPEHNUS YPOBHS 3HAHUI U yMEHHUI
oOyuarorierocs.

TecT MOXKeET IPOBOANUTECSIOAHUM U3 TPEX METOJIOB!

1)nIMCEMEHHO B 3aBEpIICHHUH JICKIIMOHHOTO 3aHATHS;

2)B popMe TECTUPOBAHUS C UCTIONB30BAHUEM aBTOMATH3UPOBAHHOM KOHTpOJIbHO-00yUaromieii cucremsl (AKOC);

3)B dpopme TectupoBanus cpeactamu DMOC.

B nepBoMm cirydae cTyzeHTaM BBIIAIOTCS 3alaHKs, BKIIIodaomue B ce0st 5-10 Borpocos. [IpuMeps! BOIPOCOB MTPpHUBECHBI HIKE.
Bpewmsi, 0TBOAEIMOE Ha BBINOTHEHUE PAOOTHI, YCTAaHABIUBACTCSA B 3aBHCUMOCTH OT KOHKPETHOTO COJIEPKaHUS BOIIPOCOB U MOXKET
coctapiaTh OT 10 n0 20 MunyT. PekoMeHyemblii 00bEM paboThl — 10 1 CTpaHUIBI PYKOIIMCHOTO TeKCTa. TecT B JaHHOM ciiydae
JIOJDKEH CONlepyKaTh KpPaTKHe M YETKHME OTBETHI HA ITOCTABICHHEBIE BOMPOCHI, €3 MPOCTPaHHbIX pacCyKACHUH 1 (pa3 0OIIero ImiaHa.
Bo BropoMm cirydae, TeCTHpOBAaHHE 3HAHUI CTYJICHTOB OCYIIECTBIIETCS C TOMOIIEIO, pa3paboTaHHOI! Ha Kadenpe
AaBTOMATH3UPOBAaHHOM KOHTpOJbHO-00y4atomiei cucteMsl (AKOC), TemaTrka KOTOPOii CBA3aHa ¢ U3y4€HHUEM COOTBETCTBYIOIIETO
paszena JucUUIUIMHBI (MamMHHBIH KoHTpoab — MK). AKOC nmpeaycmMaTpuBaeT KOHTPOIb 3HAHUH CTyJIEHTa O KOHKPETHBIM
paszenam Kypca, a B Clfydae HeBEPHBIX OTBETOB Ha BOIIPOCHI TECTA, KOMITBIOTEP MPEIOCTABIISAET BOZMOXKHOCTD CTYACHTY
HIPOCMOTPETh 0030pHBII MaTepHal Mo JAHHOMY BOIIPOCY € TOCIIEYIONeH TTOBTOPHOH MOMBITKOI BRIOpPATh MPaBUIBHBIH
orsert.Iloaroroska k pabore ¢ AKOC mpemycMaTpuBaeT caMOCTOSTENBHOE H3yUYCHUE CTYICHTOM OIPEJICNICHHbIX Pa3AesoB Kypca
(o 3amanmro mpenogasarens B 00beme CPC), 0omHOBpEeMEHHO KOHTPOIHPYETCS ¥ 3HAHHE CTYICHTOM JISKIIMOHHOTO MaTepHaa.
IIpu npoBeneHNE KOHTPOIBHOTO ompoca B popme TectupoBanust cpeactsamu SMOC CTyIeHT JOKEH OTBETHTH Ha BEIOpAHHEIC B
ciyyaitHoM nopsiake 10-20 BorpocoB. Bpems npoxokJeHHs: TECTUPOBAHUS MOXKET OBITh YCTAaHOBIEHO B mpenenax 30-45 MuH.
Bompocs! TecTHpoBaHUs MOTYT HPEIIOIAraTh BEIOOP OJJHOTO MIIM HECKOJIBKIX BAPHAHTOB OTBETA U3 IEPEUNCICHHbIX. BO3MOXKHEI
TaKke BOIIPOCHI Ha COIMIOCTABIECHHE, MIIH BOIIPOCHI, B KOTOPHIX TPeOyeTCsl BBECTH C KIIaBHATYPHI CJIOBO HIIH YHCIIO, SIBIISIOIIEECS
OTBETOM.

ITpumepsl BOIIPOCOB, BXOAALIMX B TECTUPOBAHUE:!

1. TlepeuncnuTe U3BECTHBIE BaM TEXHOJIOTHYECKHE CBOICTBA CIIaBoB (BbIOepyTe OIMH NITH HECKOIBKO OTBETOB)

a.YmapHast BI3KOCTb, TBEPAOCTH, IIPOYHOCTD, ITACTUIHOCT.

b.M3HOCOCTONKOCTB, KAPOCTOHKOCTh, KOPPO3UOHHAS! CTOMKOCTD, (PPUKIIMOHHBIE CBOWCTBA.

c.XunxorekyuecTb, KOBKOCTb, CBAPHBAEMOCTh, 00pabaTEIBAEMOCTb.

2. Kax nu3MeHSI0TCS CBOMCTBA CTANIM ¢ YBENUUEHHEM cojepkaHus yriepona? (Beibepure oauH MM HECKOIBKO OTBETOB)
a.JloBbImaeTcst mIacTHYHOCTB.

b.CHmKaeTcst IIaCTUIHOCTb.

c.IloBeIIaeTcss MPOYHOCTH M TBEPAOCTb.

d.CHmxaercst MpOYHOCTh U TBEPAOCTb.

3. CKOJIBKO yTIIepo/ia M JIETHPYIOMINX AIeMEHTOB conepxutcs B ctanu 18X T?(Bribepute oiH WM HECKOJIEKO OTBETOB)
a.1,8% C, 0,1%Cr, 0,1%S5i, 0,1% Ti

b.18%C, 1%Cr, 1%Mn, 1% Ti

¢.0,18%C, 1%Cr, 1%Mn, menee 1% Ti.

4. B yeM CyIIHOCTB IpoIiecca MOJy4eHus YyryHa B JOMEHHbIX neuax? (Boibepure oaMH MM HECKOJIBKO OTBETOB)
a.IlonHoe pacrnaBneHue >Kene3HOH py/ibl ¥ BBEJICHUE B HEe KOKCa [UISl HAyTrIIepOKUBaHUS.

b.Oxucnenne npuMecei pyasl U IEPEBO UX B IIJIAK.

c.Boccranosnenue okcumoB kene3a, BXOIAMINX B COCTaB PY/IHL.

5. B 9eM cocTOUT CYITHOCTB Ipoliecca IMoTydeHns cTau?(BrioepruTe oIiH MITH HECKOIIBKO OTBETOB)

a.Ynanenue cepsl 1 pocdopa U3 pacmiasa dyryHa.

b.BoccranoBneHue xelnes3a 1 JIETUPYIOIINX JIEMEHTOB U3 OKCHIOB.

c.OkuceHne U30bITOYHOTO Yriepoa.

d.CHKkeHHe comeprkaHus yriepoaa i MpuMecel ImyTeM UX H30HpaTeTbHOTO OKHUCIICHHS B IIEPeBO/Ia B IUIAK M Ta3bI.

6. Kakue muxToBble MaTepHaibl SIBISIOTCS OCHOBHBIMHU U BbIIIaBKe cTanu?(Beibepure oMH WM HECKOJIBKO OTBETOB)
a.PacninaBieHHBIN 4yryH.

b.XKenesnas pyna.

c.JIoM 1IBETHBIX METAJIJIOB.




d.JToM 4epHBIX METAILIOB.
e.DeppocIiaBsl.
f.UyryH nepeaenbHbIA U CTaIBHOI J0M (CKparr).

7. KakoBa ocHOBHas 3a/1a4a packucieHus cranu?(Beidepure ouH WM HECKOJIBKO OTBETOB)
a.Y janeHue cepbl.

b.Ynanenne pocdopa.

c.Y naneHue BOJOPOA U a30Ta.

d.Ynanenue xucioposa.

8. Kakoif cmoco6 mo3BosIsieT pa3auBaTh METAJI OMHOBPEMEHHO HA HECKOIBKO CIIUTKOB?
a.B u3nokHuUIs! CBEpPXY.

b.CudoHHOH pa3nuBKOM.

c.HenpeprsiBHOM pa3iHBKON.

4.3. CobecenoBanue

CobecemoBanme - CpeICTBO KOHTPOJIS, OPTaHU30BaHHOE KaK CIIeIHalbHas Oecea MpernoaaBareis ¢ 00yJaronMHICs Ha TEMBI,
CBSI3aHHBIC C M3y4aeMOU JUCIUIUINHON, U PACCUUTAHHOE HA BRISIBICHHE 00beMa 3HAHUH 00YYAIOIIUXCS [0 OMPEACICHHOMY Pa3Ieity
MOCJIe BBIMOJHEHUsI UM JIab0paTopHbIil paboThl. [IprMepHbIe BOMTPOCH MO COGECEI0BAHUIO B 3aBUCHMOCTH OT BBITIOTHEHHOU
n1a00paTOPHOM PabOTHI :

JlabopaTopHas pabota "HccnenoBanue TMHEHHOH yca Kl CIIaBOB CHCTEMBI aIFOMUHUH-KPEeMHUHN (CUITyMUHBI)"
1.Kakue nuTeliHble CBOIICTBa METAILIOB U CILIABOB BbI 3HaeTe?

2.Yro Takoe JMHEIHHAsS M 00BeMHas ycaaka?

3.13 kakuX OCHOBHBIX IIEPHOJIOB CKJIA/IbIBAETCS yCaKa CILIABOB?

4.Kak cBs3aHa TuHelHas ycaaka ¢ Ko3()(OUIIMEHTOM JTMHEHHOTO TEPMUYECKOTO CKaTUs MeTaiia?

5.Kak n3MeHseTCs MIOTHOCTh METAILIOB U CIUIABOB C MOBBILIEHHE TEMIEPATYPhI?

6.K geMy npHBOANT yBEIMUYCHHUE IUNIOTHOCTH PacIlIaBa IPH OXJIAKICHIH M KPHCTAIUTH3AINH?

7.Kakas TemiiepaTypa COOTBETCTBYET TEMIIEpATypE Hauala JIMHEIHON ycaaku

8. MOJKHO JIU OIIpe/IeNINTh JIMHEHHYIO yCaKy B JIF00O0H MOMEHT KpUCTaJUTH3auy oOpasua

JlabopaTopHas paboTa "BeimoaHeHre POPMON3MEHSIONNX OIEPALMH INCTOBOH IITAMIOBKY U SKCIEPHMEHTAIBHAS OIIEHKA
TUIaCTHYECKON 1e(hopMaliy MPH BEITSIKKE"

1.Ynpyras u niactudeckas 1eopmanus Metauia, UX OCOOSHHOCTH U ITOCJIEIOBATENBHOCTD X pa3BuTHs 1pu OM/]
2.Kakue n3MeHeHus MPOUCXOIAT B METaJUIE IPH 00paboTKe JaBjIcHUEM?

3.Kak BepHYTH X0I0AHOAE(HOPMHUPOBAHHOMY METAILTY HCXOIHBIC CBOICTBA;

4.Yro Takoe HaKJEN, BO3BPAT M PEKPUCTAIITH3ALU?

5.Y1o Takoe KpUTHYECKas CTENEHb Aedopmarn’?

6.Bupl 00paboTKN METAIUIOB aBICHHEM

7 Ilepeuncaute hakTOpsl, OKa3bIBAIOILINE BIUSHIE HAa pa3Mep 3epHa Mocie 3aBepLIeHuUs IIpolecca PeKpUCTaIH3AIIN
8.Uro Takoe nucToBas mraMnoBka? HasoBuTe ocCHOBHBIE Onepaluy JUCTOBON ITaAMIIOBKH

JlabopaTopHas pabota "HccnenoBaHue BIUSIHUS COCTaBa MOKPBITHA HA HOHU3HUPYIOIIYIO CIIOCOOHOCTH NIEKTPOAA U
MPOU3BOJUTENBHOCTB TIpoIiecca CBapKH"

1.JlaiiTe onpeneneHue cBapOUYHON Ayru

2.Yro Takoe npouecc HOHU3aLuu?

3.Kakue s1eMeHThl CTabUIM3aTOPaMK TOPEHHUS TYTH B IPOMBIIIIEHHBIX OKPBITHAX CBAPOUHBIX IEKTPOAOB?
4.Yto Takoe pa3pbIBHAS JJIMHA JYyTU?

5.Kaxwue mapameTpsl ONpeessioT TEXHOJIOTHIECKHe XapaKTePUCTHKH 3JIEKTPOI0B?

6.0t 4ero 3aBUCUT yBeTHUeHUE KO3(D(DUINCHTA HAIITIaBKU?

7.0t 4ero BO3HUKAIOT OTEPH NPH CBapKe?

8.Kaxwme cocTaBisromnie 3JIeKTPOIHOTO MOKPHITHS BOCCTAHABIMBAIOT OKCHIBI, HAXOASAIINECS B CBAPOYHON BaHHE?

JlaGoparopHas pabota "BrnusHue TeXHOIOTHYECKUX (PAKTOPOB HA CBOMCTBA U3/IENHUH, TOTYUYEHHBIX METOIOM MOPOIIKOBOM
MeTatyprueit”

1.Kakue cymecTByIoT ClIOCOOBI IMOTYYSHUS METAIIHIECKIX TIOPOIITKOB?

2.Ilepeuncnure TEXHONOTHUECKHUE CBOHCTBA METAIIMYECKUX IOPOLIKOB UCIIONB3YEMBIX B TOPOIIKOBOH METaLTyprun?
3.Kak MOXXHO yITydqIIUTh TEXHOJIOTHYECKHE CBOMCTBA MOPOLIKOBBIX MaTepHaJIOB?

4.Kakne crioco6s1 (hopmMooOpa30BaHUs MOPOIIKOBEIX MaTEPHaIOB BEI 3HaeTe?

5.Cytb hopM0o0Opa3oBaHHs MOPOIIKOB METOIOM TPOKATKH

6.Kakue o ¢popme u3aenust moay4aroT METOJIOM BbIAABIMBAHUS?

7.TexHouorns ONepanuy ClIeKaHHUs U €ro Lelb

4.4. 3ager

W3yueHue TUCHUNIMHBI 3aKaHYMBAETCS cadeil CTyIeHTOM 3a4yeTa. 3a4eT IPOBOJUTCS YCTHO B BUIE COOECeJ0BaHUS MO BOIPOCAM,
COCTaBIICHHBIM Ha OCHOBE BOIIPOCOB K pa3JiesiaM H3ydaeMol TUCIUIUIHHEL 3adeT 10 TUCIUILTHHE MOXET ITPOBOJUTECS B OTHOM W3
JBYX (hOpM — OYHOM WIIH JUCTaHIIMOHHOM.

IIpu nmpoBeneHny 3a4eTa OYHO CTYAEHTY Belgaércest Omner. Ha mpotsikenun 30 MUHYT CTYIGHT KPaTKO (KOHCIIEKTHBHO) U3J1araet B




MHCBMEHHOM (hopMe OTBeTHI Ha BOIpockl. Iloce HamucaHust 0TBeTa MPOXOAUT coOece0BaHUE, B X0 KOTOPOTO MpenojaBaTelb

YTOYHACT OTACJIBHBIC 3JIEMCHTBI OTBETA U I€JIACT BBIBO/ O CTCIICHU C(I)OpMI/IpOBaHHLIX KOMITETECHIIUI CTYACHTA.

ITpu mpoBeneHnn 3a4eTa B IUCTAHIIMOHHON (opMe BHAYaJIe CTyIEHT MPOXOANT MIPEABAPUTEITBHBIA 3Tall, KOTOPHIA 3aKI09aeTCs B
MPOXOXKICHUH TECTA B AIEKTPOHHOIT nH(popManuoHHOH oOpa3oBarensHoil cpene (DMOC). Tect Brmrouaer 20 BOIPOCOB MO BCEMY
TeopeTHYecKoMy Kypcy. THIIBI BOITPOCOB U MX (OPMYIMPOBKA COOTBETCTBYIOT BOIIPOCAM, HCIIOIBb3yEMBIM B X0/1€ KOHTPOJIBHBIX
OIIPOCOB B BUJIE TECTHPOBAHUS U COOECEN0BAHNUS 1O PE3Y/IbTaTaM JIEKIMOHHBIX U 1a0opaTonpHbIX 3ansaTuii.llocie npoxoxaeHns
TEeCTa MPOM3BOAUTCS COOECEOBAHIE C HCIIOIb30BAHUEM CPEICTB BUICOCBA3H, B X0I€ KOTOPOT'O IPEOAaBaATENb YTOUHIET
OTZETbHBIC YJIEMEHTHI OTBETA U JIeJIAaeT BBIBOJ O CTETIEHH C(OPMUPOBAHHOCTH KOMIETEHIHUIT CTyIeHTA.

6. YAEBHO-METOJNYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHME JTJUCIHUIIJIMHBI (MO VJIA,

ITPAKTHUKW)

6.1. Pexomenayemasi 1utepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue W3narenscTBO, TOA. DNEeKTPOHHBIN azpec
JI.1 | Twau O. Y., Sapyoun TexHon0rusa TUTEHHOrO NPOU3BOICTBA. Mocksa:
A. M., Puibkun B. A. CrienianbHble BUJIBI JTUThSI: Y4EOHUK Axanemus, 2005
J.2 (TyuT. 5. Teoperuueckue 0CHOBBI 00paObOTKH METAIIOB M.: Metannyprus,
JIABIICHUEM: TCOPHS TUIACTUIHOCTH: yueO. JIIst 1980
BY30B 110 cretl. "O0paboTka MeTaLIoB
nasiaeHueM"
JI.3  |Kynpun B. A. Teopust ¥ TEXHOIOTHSI MPOU3BOJCTBA CTAJIH: M.: Mup, 2003
YIeOHUK
JI.4  |[IIpeiic I A. TexHOoI0rus KOHCTPYKLIMOHHBIX MaTE€PHUaOB: Kues: Buma mk.,
y4eOHHK 1984
JL5 | Tpyxos A. I TexHonorust IMTEMHOTO NPOoU3BoIcTBA. JIuThHE B M.: Akanemus,
necyaHsie GopMbI: y4COHUK 2005
JI.L6 | detucos I I1. MarepuanoBeieHHE U TEXHOJIOTHS METAILIOB! Mockga: Bricii.
y4e0. I CTYZ. BY30B, 00yd. IT0 MaIHHOCTP. nik., 2008
CIIeIl.
JI.7  |Bunorpagos B. M., OCHOBBI CBapOYHOT'O IIPOU3BOJICTBA: yuel. M.: Akanemusl,
Uepenaxun A. A., nocoOue i CTyIl. By30B 2008
Mnynskun H. ©.
JI.8 | Cxuprnanze A. T. TexHonorHuyeckue Npoueccs B MaluHocTpoeHuu: | M.: Beic. mik.,
y4eOHHK 2007
JI.9 | JIuGencon I A. OCHOBBI HOPOILIKOBON METAILTYprUU M.: Meramnyprus,
1987
JL10 | Hanmbckuii A. M. TexHOoMOrus: KOHCTPYKLIUOHHBIX MAaT€pUaJIOB: Mockasa:
y4eOHHK MammHocTpoeHue,
2005
JI.11 [Komapos O. C. MartepuanoBeeHUE U TEXHOIOTHs Munck: Hosoe
KOHCTPYKIIMOHHBIX MaTepHaoB: yued. mocooue 3HaHwue, 2009
JI.12 | burees B. A., BinoBuHn | OCHOBBI METaJITypru4e€CcKOro MpOU3BOCTBA: Cankr-IlerepOypr:
K. H., KomokosnbIes B. | yueOHnK Jlanp, 2020
M., Canranuk B. M.,
Cubararymmus C. K.,
CphrukoB A. b., YepHos
B. Il., YepuuHnues B.
., Yykun M. B.
JI.13 | Ky3uenos B. A, TexHoMOrHMYECKHE MPOLIECCHI Mocksa: ®opym,
UepenaxuH A. A., MAaIIMHOCTPOUTEIEHOTO MPOU3BOJICTBA: y4eO. 2019
Kontynos U. 1., nmocobue JUIs CTyIl. By30B
IIsrxoB B. B.,
[neikoBa A. B.
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOI1 ceTn ""MHTepHeT"
D1 | ®enepanbHas ciayx0a Mo HHTEIUIEKTYATbHOM COOCTBEHHOCTH, TATEHTaM U TOBapHBIM 3HakaM http://fpis.ru
32 | Hayunas snextponHas 6udanoteka eLIBRARY.RU http://elibrary.ru
23 | DnektponHo-6ubnoreynas cucrema (35C) "Book.ru" https://www.book.ru
24 | DnextponHo-6ubnuoreynas cucrema (IbC) "Jlanp" http://e.lanbook.com
35 | EBpasuiickas natentHo-uHpopmarmonHas cucrema (EAITATUC) http://eapatis.com/
6.3 IlepeueHb MPOrPaMMHOIO OdecreYeHHs
6.3.1.1 | OneparmonHas cucrema Windows- JIeKITMOHHBIE, TPAaKTHUECKHE 3aHATHS,CAMOCTOSTENbHAs paboTa 00yJaroIIXCs
6.3.1.2 | LibreOffice — o¢ucHsIi makeT - JISKIIMOHHBIE, IPAKTHIECKHE 3aHATH,CAMOCTOATEIbHAs paboTa 00yJaomuxcs

6.4 Ilepeuyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JJIEKTPOHHBIX 0n0anoTeuHsbIX cuctem (IBC)




6.3.2.1

nomuoreka (HTB), http://library.vstu.ru/sci-nci

6.3.2.2

DnexTpoHHas HHPOPMAIMOHHO-00pa3oBaTeNbHas cpea YHuBepcuTeTa,http://eos.vstu.ru, http://eos2.vstu.ru

6.3.2.3

3BC "Jlanp", https://e.lanbook.com/
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3BC "Book.ru", https://www.book.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA,
INPAKTUKH) /OBOPYTOBAHUE

7.1

Mynbrumeaniinas yueOHas ayIuTOpUst 1JIsl IPOBECHHS 3aHITHI JISKIMOHHOTO THIIA, IPYIIIOBBIX U HHIUBHYalbHBIX
KOHCYJIBTAIM, TEKYILIEr0 KOHTPOJIS U IPOMEXYTOUHOU aTTecTauuu. /YuebHas gocka, yueOHas MeOenb, HHTepaKTHBHAS
TpuOyHa, BUICOIPOCKTOP/.

7.2

T-101 Yu. kopryc Nel1 (BI'T3) JIaGopaTopusi cBapku

7.3

1. OcuoBHOE 060pynoBaHue: Tpy MOCTa pydHOH TyroBOM CBapKH, 000pYA0-BaHHbBIE TPaHC(HOPMATOPAMH CBAPOYHBIMHU
tuna OCTA 350, ¢ 351eKTpou3MepUTENBHBIMU TPUOO-PaMH B CEKYHIIOMEPOM.

7.4

2. Harnsabie moco6wus (tutakaTel): CBapodHast Ayra; 000pyIOBaHHE CBAPOYHOTO MOCTA; BHEIIHHE BOJIBTAMIICPHBIC
XapaKTePUCTUKH UCTOUYHHUKA MATAHUS CBAPOTHOM JTYyTH; OCHOBHBIC THUITBI CBAPHBIX COCAMHCHHIA; TSPMUYCCKUI UK
CBapKH.

7.5

3. Yuebnas mebeb.

7.6

T-102 Yu. xopmyc Nel1 (BI'T3) JlabopaTopus JIMTSHHOTO MPOU3BOACTBA

7.7

1. OcHoBHOe o6opynoBanue: MydemnbHas sekrporneds SNOL 1,2/1200.

7.8

2. Harnsinaele moco6us (makatsl): [TomydeHune necuaHO-IIIMHUCTBIX (GOPM; MalInHHAs (YOPMOBKA; JIUThE IO
BBITIJIABIISIEMBIM MOJIEIISIM;

7.9

3. lemoHcTparonHoe 06opynoBanue:Onoka Jist INThS B [IECYaHO-TIIMHUCTBIE (POPMBI; IPEBSHHAS MOAEIb B
HATypaJbHYIO BEIHUIHNHY, UCTIONB3yeMast JUI H3TOTOBJICHHS IeCYaHO-TIINHUCTOH JTUTeHHOH (OopMBI Ha TPOU3BOJICTBE;
CTEHJ C KePaMHUUECKOM TUTEHHOH (POPMOI IS TUTHA O BHIILIABIIAEMBIM MOJEIISAM; TEMIUICTHI CIIUTKOB, B HATYPAJIBHYIO
BEJIMUUHY, TOJIYYCHHBIE CIOCOOOM Pa3IMBKHU CTallM B U3I0KHHILY CBEPXY M Ha YCTAHOBKE HENPEPHIBHON Pa3NIUBKH CTANH.

7.10

4. YueOHnast MmeOeIb.

7.11

T-005 VYu. xopmyc Ne 11 (BI'T3) JITabopatopust 00pabOTKi METAIIOB JaBICHUEM

7.12

1. OcHoBHOE 000pynoBanue: [Ipecch yermmem 10 1 20 T Ha 0a3e UCTIBITATeNBHBIX MAITHH THITA Y MM; IITaMIThl JJ1s1
BBIMIOJTHEHUS (POPMOU3MEHSIOIIUX OIEePALU JIMCTOBOH IITAMIOBKY (BBITSXKKA, THOKa, (HOPMOBKA); mpecc-hopma s
XOJIOTHOTO OJHOCTOPOHHETO IIPECCOBAHUsI, HCIONb3yeMasi B 1JaOOpaTOpHOH paboTe 1Mo MOPOIIKOBOH METaILTyprHH;
TBepaomep TIII-2.

7.13

2. Harnsapuble mocobus (mmakatel): Puznyueckas CymHOCTH Ipolecca 00padoTKM METa/UIOB JaBICHUEM; HarpeBaTeIbHbIC
YCTpOICTBA;

7.14

cxeMa Tpolecca MpeccoBaHus U MoTydaeMas MPOIYKITHS, CXeMa IMpoIiecca BOJOUYCHHUS U MoydaeMast MPOAYKIIHS; CXEMBI
Pa3AeTUTENBHBIX U (POPMOU3IMEHSIONIIX OTIEPAIMiA JTUCTOBOW MITAMITOBKH; BUIIBI 00OpaObOTKM METAJUIOB JABICHUEM; CXEMBI
onepanuii CBOOOIHON KOBKH

7.15

3. Yuebnasa mebenn

7.16

AynuTopus U cCaMOCTOSITENIEHON paboThl o0ydaronmxcs./Y 4e0Has MeOenb, KOMITBIOTEpHAS TEXHHKA ¢ BO3MOXKHOCTEIO
noxtoueHns k cet "MHTepHeT" 1 obecrnedeHreM JOCTyIa B 3JEKTPOHHYIO HHPOPMaIMOHHO-00pa30BaTEIbHYIO CpeIy
YHUBEpCHUTETA/

8. METOJJUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIIUXCSA 1O OCBOEHHUIO JTUCHUITIJINHBI (MO YJIA,

ITPAKTHKH)

HccnenoBanue TMHEWHOH ycaIky CIUIABOB CHCTEMBI amoMHuHMI-kpeMHunit (crrymuHsl) / Coct. O.I1. Bonnapesa, 1.JI. T'onuk, 3.B.
Cenos; Boarorpan: MYHJI BoarI TY, 2014. -12 c.

HccnenoBanue BIUSHUS XMMHUYECKOTO COCTaBa CILUIABOB HA MX JKUJIKOTEKY4ecTh. MeTOA yKa3aHus K J1abopaTopHO# pabote / cocT.
E.B. Caxnogrckas, O.I1. Bougapesa, 3.B. Cenos, N.JI. Tonuk / Bonrorpan: UYHUJI Boarl TV , 2014.— 16 c.

HccnenoBanne 00beMHOI yca Ky CINTAaBOB CHCTEMBI aTFOMHHIH- KPEMHUH (CIUTyMHHOB). MeTO .yKa3aHHA K JJaDopaTOpHOH
pabote / coct. E.b. Caxnosckas, O.I1. Bonnapesa, 2.B. Cenos, N.JI. l'onuk / Bonrorpag: UYHWJI BonrI TV , 2014.— 16 c.
HccenenoBanue BIUSIHAS COCTaBa MOKPHITHA HA HOHU3HUPYIOIIYIO CIIOCOOHOCTH ANIEKTPOAA M MPOU3BOJUTEIBHOCTb IIpoIecca

ceapku / Coct. U.JI. Tonuk, 2.B. Cenos, O.I1. bornapesa/ Bonrorpaax: UYHWII Bonr['TVY, 2014. -12 c.

Brmonaenne hopMON3MEHSIOMUX ONepanuii TUCTOBOI MITaMIIOBKU M KCIICPUMEHTAIbHAS OIICHKA ITACTHIECKON fedopManuu
npu BeiTsDKKe / Cocr. E.B. Caxnosckasi, U.JI. Tonuk, O.I1. Bornapesa, 2.B. Cenor / Boxrorpan: UYHJI BoarI TY, — Bonrorpas,
2014. -12 c.

W3ydenne sSBICHUH, TPOUCXOAAIINX IPH HAarpeBe MeTaIa o 00paboTKy TaBJICHHEM U IKCIIEPUMEHTAIBHOE ONIPEeTICHHE OTePh
MeTaiIa Ha okanuHooOpa3oBanue. Coct. 3.B. Cenos, O.I1. Bonnapesa, 1.JI. Toruk —Bonrorpaackuii roc. TeXH. yHUBEPCHUTET,
Bonrorpan, 2017. -16 c.

BrmsHIe TexHOIOTHYECKHX (PaKTOPOB Ha CBOICTBA M3/IENNi1, TIOJTy9eHHBIX METOIOM ITOPOIIKOBOIT MeTamtyprueit: Coct. O.B.
Cenos, E.b. Caxuosckas, O.I1. bonnapesa, 1.JI. Torux /Bonrorpax: UYHJI BonrI TV, 2014. -12 c.

OmnpeeneHne MIOTHOCTH U HOPUCTOCTH METATMYECKUX TIOPOLIKOBBIX MATEPHAJIOB MOCIIE IPECCOBAHUs. METOA.yKa3aHus K
nabopatopHoii padote / coct. D.B. Cenos, O.I1. bounapesa, M.JI. Tonuk / Bonrorpax: UYHWJI BonrI TV , 2017.— 12 c.

Bunet paboT, BEIMOMHSAEMBIE HA TOKAPHO-BUHTOPE3HBIX CTaHKaX. M3MepeHne reoMeTpun ToKkapHoro mpoxoaHoro pesna: Coct. O.I1.




Bornapesa, U.JI. I'onuk, 9.B. Cenos — Bonrorpaackuii roc. TexH. yHuBepcureT, Bonrorpan, 2017. -16 c.

Buzp paboT, BBITIONHIEMBIC HA CBEPIIMIIBHBIX CTaHKaX. M3ydenue reomerpun crimpansHoro ceepia: Coct. O.I1. bonpapesa, 3.B.
Cenos, N.JI. Tornk/ Bonrorpan: UYHJI Bonr[' TV, 2015. -12 c.

W3yuenne nacTpyMeHTa st ppesepoBanust. O6paboTka 3aroToBok Ha (pe3epHbix cTankax: Coct. 3.B. Cenos, O.I1. Bonxapesa,
N.JI. Tonuk —Bonrorpaackuii roc. TexH. yHuBepcureT, Bonrorpan, 2016. -16 c.




