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1. OEJU U 3AJAYU OCBOEHUSA JUCHUIIJIMHBI (MOAYJIS)

Lleab ocBoeHUs IMCUMIIJIMHBI:

HCHBIO OCBOCHHUA JHUCHUITIIIMHBI ABJISICTCA OCBOCHHC HaBBIKOB pa3pa6OTKI/I PEXKUMOB
BBICOKOHEPreTHYecKol 00pabOTKU U TIOBEPXHOCTHOTO JIA3€PHOTO YIIPOUHEHUS 3arO0TOBOK U JIETAJIEN HA
Pa3HBIX CTAAUAX TEXHOJIOTUYECKOTO IIUKIIA TSl PEIICHHS HCCIIEIOBATENBCKIX U MPAKTHYECKHX 3a/1a4.

3agaum oCBOEHUS JUCHUIIMHBI (MOAYJIs):

- (Qusnyeckue, XUMHUYECKHE, MEXaHMYECKHE U TEXHOJIOTMYECKHE CBOICTBAa MaTepHalioB U
ITOKPBITHH;

- TEXHOJIOTUYECKHE PEXKUMBI JIA3EPHOT0 TEPMOYIPOUHEHUS MAITMHOCTPOUTENIBHBIX MaTEPHAIIOB;

- METOJIOJIOTHSI IPUHATHUS PEIIEHUS IPH BEIOOPE MAaTEPHAJIOB U CIIOCOOOB UX 00pabOTKH;

- METO/IbI BBIOOpA MaTepUAIOB U TEXHOJIOTUN HA OCHOBE MH(POPMAIIMOHHBIX 0a3 TaHHBIX;

- HCIIOJIb30BATh OCHOBHBIC BHJIBI TEXHOJOTHYECKHX MPOIECCOB BBICOKOIHEPTETUYECKUX METOJIOB
00pabOTKH MaTePHAJIOB;

- WUCIOJB30BaTh 3aKOHOMEPHOCTH B3aMMOCBS3M CTPYKTYpBI, CBOWCTB MaTepUAIOB U (PaKTOPOB
TEXHOJIOTUYECKHX MPOIECCOB Ja3epPHOM U IPYTUX BUIOB BHICOKOIHEPIeTUYECKO 00paboTKH;

- TpPUHUMATh OOOCHOBAaHHBIC PEIICHHS MPH BLIOOpPE MATEPUAIIOB M TEXHOJIOTHH 00paboTku
JleTajei;

-oI0UpaTh METO KOHTPOJISI CBOWCTB, TIOTYYSHHBIX TPU BEICOKOIHEPTETHUECKOH 00paboTKe.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI
VYuebnas aucuumuinHa b1.B.OJ[.4 «OcHOBBI BBICOKOIHEPIreTUUECKHX METO/0B 00pabOTKH
MaTepuajoBy  BKJIIOYEHa B IE€PEYEHb JUCUUIUIMH BapUaTUBHOM dYacTu o00pa3oBaTelnbHON
nporpaMMmel. Jluciumnnmna peanusyercsa B coorsercTBuu ¢ Tpedoanusamu GI'OC, OIT BO u VII, o
HanpasiieHuto noarotoBku 22.03.01 MarepuasioBeieHHE U TEXHOJIOTUH MaTEPUAIOB.

Jucuurmimba Oasupyercs Ha cienyoomux avcuuiuinHax: @usmka, OOmas Xxumws,
Martepuanosenenue, Teopus CTpOEHUSI MaTEpUAIIOB.

JucuumirHa «OCHOBBI  BBICOKOHEPI€THYECKUX METOJ0B OOpabOTKHM MaTepHaioB)
SBJIIETCS. OCHOBOIOJIATAIOIEN Ul WU3Y4YEHMs CIEAYIOLIUX IUCUUIUIMH: Teopus, TEXHOJIOTUS U
000pyZI0BaHUE BBICOKOIHEPIeTUUYECKUX METOJ0B 00pabOTKM MarepuanoB, TexHoIorndeckoe
00OpyJOBaHHWE W OCHACTKa MPOU3BOJCTB TOPOIIKOBOM METAJUIYprHM U TEPMOOOpPadOTKH,
Mertononoruss  BelOOpa  MaTepuaJioB M TEXHOJOTHMM B  MamumHOCTpoeHuH, Hayuno-
uccienoBarensckas paborta, [loaroroBka Kk mpolexype 3amMThl M 3allluTa BBITYCKHOU
KBAJTM(HUKAIIMOHHOHN paboTBhI.

Pabouas nmporpamma aucuumiuHbel «OCHOBBI BBICOKOAHEPTETHUECKUX METOJI0B 00pabOTKH
MaTEpUajoBy Uil HHBAIUAOB M JMII C OFPAaHUYEHHBIMM BO3MOXKHOCTSIMH  3JI0pOBBS
pa3palarbiBaeTCsl MHIUMBUAYaIbHO C Y4YETOM OCOOEHHOCTEH MCUXO(U3MUECKOTO pa3BUTHS,
WH/IMBUYAJIbHBIX BO3MOXKHOCTEN M COCTOSTHUSI 3I0POBbsI TAKUX OOYUYaIOIIUXCS.



3. KOMITIETEHIIMY OBYYAIOIIET OCSI, ®©OPMUPYEMBIE B PE3VJILTATE
OCBOEHUS JUCIHATITAHBI (MOYJIST)

Tabmuma 1 — ®opMupoBaHKe KOMIETEHIIUN TTO0 TUCIUTLIHHAM
(ounast popma 00yueHUsN)

HaumMmenoBanue QUCIHATUINH,

(OpMHPYIOIINX KOMIETEHIINIO CemecTpbl, HGOpMUPOBAHUS TUCIUTUIAHBI
COBMECTHO
IIK-2 1 2 3 4 5 6 7 8
Matepuaisl B IpHOOPOCTPOCHUH *
Teopus TEPMUYECKOH u XUMHKO- * >
TePMHUIECKOH 00paboTKH
OCHOBBI BBICOKOIHEPIeTUYECKUX METOI0B *

00padoTKH MaTepUAJI0B

HOpOIlIKOBI)Ie METAJUIMYCCKUE MaTCPpUAJIbL

Teopus, TexHoiorus U  0OOOpyIOBaHHE

BBICOKODHEPI€THYECKUX METOJIOB 00pabOTKU *
MaTepuaioB

HayuHo-uccnenoBatensckas pabora *
IMoaroToBka K MpOIEAYpEe 3aIIUTH U 3allUTa %

BBIITYCKHOW KBaJIM(UKAIIMOHHOW paboThI




Ta6J'II/IL[a 2— Hepequb IIAaHUPYEMBIX PE3YIBTAaTOB O6y‘lCHI/IH M0 JUCHUITIIMHE, COOTHECCHHBIX C INIAHUPYEMBIMHA PE3YyJIbTaTaMH OCBOCHUA

4. IEPEYEHbD IVNIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHMUS OIT

Koa n HauMeHoBaHM(

OueHoYHbIE CPeACTBA

Kon n HHAMKaTOpa N
HAMMEHOBaHHUeE OCTHAKCHIST IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIHMHE Tekymiero IIpomexyTOUYHOI
KOMIIeTeHIHU KOHTPOJIst aTTecTaluu
KOMIeTeHIuH
OcBoenne aucuuiumHel npudactHo Kk TO A/02.6 (IIC 40.136) «Crnenuanuct B obiaactu pa3pabOTKH, CONPOBOXKACHUS U
k-2 HHTErpaiiu TEXHOJIOTHYECKUX IIPOUECCOB MU ITPOM3BOACTB B obnactu MaT€praJIOBCACHUA U TCXHOJIOI'MHM MaTCpHaIOB», To
B/04.6 (IIC 40.085) «Crienuaiuct 1Mo Ka4eCTBY TEPMUUECKOTO MPOU3BOICTBAY
Cnocoben UIIK-2.1. Ilpumensier | 3HaTh: Ymern: Baaners: Pemenue keiic- | Bompocsr mis
HCIIONB30BaTh 3HaHMS O TIpoleccax - 0a30BBIE TIOJIOKEHUS - IPUMEHATh OCHOBHBIE | - HaBBIKAMH B 3ajay; YCTHOTO
SHAHHS O MPOUCXOJISIIUX TIPH €CTECTBEHHOHAYYHBIX U 3aKOHBI (PU3UKH U BBITIOJTHEHUN KonrposnbHble cobeceoBaHus
dusHEeCKUX 1 MOTy4CHUU WHKCHEPHBIX JHUCIUILINH, XVMUH PU PEIICHUH WHKCHEPHBIX PacuéToB BOTIPOCHI;
XUMHYCCKHX MaTepuaaoB MIPEALIECTBYIOINX H3YUYCHHUIO | 3amad pu BbIOOpE Tectsr
mporeceax, JaHHOH JUCIUIIINHBI; MaTepuanoBeACHHS; TEXHOJIOTHYECKOTO
IPOTEKAIONIHX B WIIK-2.2 [Ipumenser | -pusndeckre U XUMHICCKIE COCTAaBJISATh KapThl 000pyIOBaHUS IS 3
3HaHMA O TIpolleccax, | MPOIECCH, MPOTEKAOIIHE B THIIOBOTO BBICOKO3HEPT€THYECKOH
Mareprarnax rpu MPOUCXOISIINX TIPH Marepuanax mpH ux TEXHOJIOTHYECKOTO 00paboTKN pa3INIHBIX
X TOJTyCHHIH, Mou(pUKALIIH MOJTyYEeHHH; peXXHMa B TOM YHUCJIE B | MAaTEpPHUAJIOB;
obpabortke, MaTEpUAIOB -THTIOBBIE TEXHOJIOTHIECKUE 3JIEKTPOHHOM -[PUHIUTIAMH
MoupuKauu o PEeXUMBI IOBEPXHOCTHOM thopmarte; peanu3anyy pexuMoB
BIWAHUN MUKPO- | ITIK-2.3. Vicionb3yeT | TepMHUUECKONW U XUMHKO- -110JIb30BaThCS 00paboTku B
HAHO- CTPYKTYpHl  |3HAHHS O TepMHUYECKOI 06paboTKH; COBPEMEHHBIM IPOrPaMMHBIX
Ha CBOMCTBa B3aUMO/ICHCTBUH -OCHOBBI U3MEHEHUS 000pyIOBaHHEM H HX Cpe/CTBax;
MaTepHasoB, HX MaTepuasoB C CTPYKTYPBI U CBOIMCTB MPOTrPaMMHBIM -METO/INKaMH pacuéra
B3aMMOJICHCTBIM ¢ | OKPYKArOIEH cpeoil | KOHCTPYKIIMOHHBIX M obecrieueHneM st OCHOBHBIX
OKpyKaroLLeH WHCTPYMEHTAJIbHBIX 00paboTkn 9KCIITYaTallHOHHBIX
CPeIOi, TIOJIAMH, MaTepHaJIOB MPH UX 00padOTKE | MaTepHATIOB mapameTpoB 00paboTKU
YaCTHIAMH 1 KOHILICHTPUPOBAHHBIMH KOHLCHTPUPOBAHHBIMHU | MaTepuaoB
MOTOKaMH YHEPTHHU TIPH MOTOKaMH dHEPTHH; KOHILIEHTPUPOBAHHBIMH
U3ITy4eHUSIMH .
TUTIOBBIX peXUMax 00pabOTKH; | -MoxOHpaTh [IOTOKAMHU SHEPTUU B
-OCHOBHBIE IPUHITMITEI Pa0OTHl | HEOOXO0ANMOE paMKax peanusanuu
U YCTPOIHCTBO HCTOYHUKOB obopynoBanue, THUIIOBBIX PEXXUMOB,;

BBICOKOHEPTETHUIECKHUX
YCTaHOBOK, X (U3MUECKUE U
JHEPreTUYECcKue
XapaKTepUCTHKHY;

COCTAaBIISATh KapThl
THIIOBBIX
TEXHOJIOTUIECKUX
PEXUMOB

- HaBBIKaMHU pabOTHI CO
CIIPaBOYHOM
JUTEPaTypOH,
TEXHUYECKON




-METOJUKY COCTAaBJICHUS U
odopmIIeHHS
TEXHOJIOTHUECKOM
JOKYMCHTAITIH;

-0 BIIMSHUM MHUKPO- U HAHO-
MaciTaba Ha CBOMCTBA
MaTepuajoB, B3aUMOJACHCTBUI
MaTepuasoB C OKPYKaroIen
CpenoH, 3JIeKTPOMarHUTHBEIM
H3ITy4YE€HUEM U MOTOKaMHU
YaCTHI] TP THUIIOBBIX PEKUMAX
MIOBEPXHOCTHOI 00pabOTKH.

IOBEPXHOCTHOM
00paboTku U
TEXHOJIOTHYECKYIO
OCHACTKY.

JIOKyMEHTaluen u
MIPOTPaMMHBIM
o0ecIieueHueM 110
BBICOKOIHEPTETHIECKUM
MeTomaM 00paboTKH
MaTepHAJIOB.




5. CTPYKTYPA U COAEPKAHUE JTUCIIUITJIMHBI
5.1 PacnipeesieHue TPYA0EMKOCTH JUCIHUIIMHBI TI0 BUaM PadoT Mo ceMecTpam
OOmiast TpyI0EMKOCTh JUCIUILIUHBI COCTABIAET 2 3a4.el. 72 Yaca, pacupe/esieHHe YacoB
110 BUJjaM paboT ceMecTpaM MpeAcTaBIeHO B Tabuie 3.

Tabnuua 3
PacnpenesieHue Tpya10éMKOCTH THCHUILUINHBI 10 BHAaM PadoT Mo ceMecTpam

JU1sl CTY/1eHTOB OYHOI0 00y4eHus!
Tpynoémkocthb B yac

Buj yueoHoii pa6oThl Bcero B T1.4. mo cemecTpam
yac. 6 ceM
®opMaT U3yYyeHHs IMCHUIIHHbI C HCIIOJIb30BAaHUEM 3JIEMEHTOB
AJIEKTPOHHOT'O O0YYEHUs

O0mast TpyA0€éMKOCTb JUCIUIUIMHBI 110

72 72
y4eOHOMY IIaHY
1. KonrakTHas pa6ora: 38 38
1.1. AyauTopHas pa6oTa, B TOM YucJje: 34 34
3aHATHUS JIeKIMOHHOTOo THMa (JI) 17 17
3aHsTHsI ceMuHapckoro tuna (I13-cemunapsi, 17 17

MPAKT. 3aHATHSI U JP)
nabopaTtopHbie padoTs (JIP) - -
1.2.BHeayaiuTOpHas, B TOM YHcJe 4 4
KypcoBas padota (mpoekt) (KP/KII) - -
(KOHCYNbTaUs, 3AIIUTA)
TEKYIIN KOHTPOJb, KOHCYIbTAI[UH 110 4
JVICIIATUTAHE

KOHTaKTHas paboTa Ha MPOMEKYTOYHON
atrectauuu (KPA)

2. CamocrositeasHast padora (CPC) 34 34
pedepar/scce (MOATr0TOBKA)
pacuérHo-rpaduueckas padota (PI'P)
(moAroTOBKA)

KOHTpOJIbHAsI paboTa

KypcoBasi pabota/mpoext (KP/KIT)
(moaroToBKa)

CaMOCTOSITENIbHOE U3yUeHHUE Pa3/iesioB,
CaMOIIOArOTOBKa (ITpopaboTKa U TOBTOPEHUE
JEKIIMOHHOT'O MaTepuasa U MaTepuasia

. 30 30
y4eOHHMKOB U y4EOHBIX TTOCOOUM, TTOATOTOBKA K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATHSIM,
KOJUIOKBUYM H T.J.)
ITonroroBka k 3a4ery 4 4




5.2 Coaep:xanue TUCHMIIUHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabmuna 4 — CogepxaHue TUCIUIUIMHBL, CTPYKTYPUPOBAHHOE MO TEMaM JUIsl CTYAGHTOB OYHOTO 00Yy4YeHHUS

Ilnanupyemsbie Buael yueOHoii padoTsl
(KOHTpOJIMpYyeMble) KonrakTHas
peayanaTbol abora E [g: HanMeHoBAHMe Peanuzanus
OCBOEHHSI: @ ° 3z HCTOb3yEMBIX B paMKax
kon YK; OIIK; IK HammenoBanme S |£g|E8| g~ Bug CPC NPaKTHYECKOH
S —— pa3/ieioB, TeM 5 2703 = 5 E é 170 I%HTepaKTI/IBHbIX 0T OTOBKH
AOCTHKEHUs s |5 z £E 5 s B O0pA3vBATEILHBIX (TPy10€MKOCTh B
KOMITETeHIHii Z | 28|28 8 S TexHoIorHHn Jacax)
s | 8S|=2| RS
= S = é‘ S| O =&
6 cemecTp
I1K-2, Paznen 1 Teopernueckue OCHOBEI padoThI HCTOYHHKOB
HUIIK-2.1 KOHIEHTPHPOBAHHBIX MOTOKOB JHEPTHH.
UIIK-2.2 Tema 1.1 ITonsaTue 06 UCTOYHUKAX 2 - 2 4 IToaroroska k JI3 u I13 Tecr;
WIIK-2.3 KOHIIEHTPHPOBAHHBIX IOTOKOB HEPIUH [7.1.1]; [7.1.2]; [7.1.3] OrteeTsl Ha
U BBICOKOOHEPIeTUUECKUX TEXHOJIOTUAX. KOHTPOIIBHBIE BOTIPOCEIL,
[MornomieHre ¥ HCIyCKaHHE  CBETa Pewenne keiic-3anat
KBAaHTOBOI CHUCTEMOI. Crioco0OsI
NOJNyYeHHsT HHBEPCHOH 3aCelCHHOCTH
cpensl. KBanToBble YCHITUTEIH.
OnTHYecKre KBaHTOBBIC [EHEPATOPBL.
Tema 1.2 dusuueckue u 2 - - 4 TToxaroroska k JI3 u I13 Tecr;
SHEPreTHYECKUE XapaKTePUCTHKH [7.11];[7.1.2]; [7.1.3] Otsersl Ha
nasepHoro  wm3nydenus.  OCHOBHBIE KOHTPOJILHBIC BOTIPOCH
9JIEMEHTHI Jia3epa.
Tema 1.3 Knaccudukanus a3epos. 2 - 2 4 IMoaroroeka k JI3 Tecr;
Ta30Bble J1asepbl. ATOMHbIE, HOHHBIE H [7.1.1];[7.1.2]; [7.1.3] Oreersl Ha
MOHeKyHHpHLIe Ha3epr. KOHTPOJIbHBIE BOIIPOCHI
Tema 1.4 TeepaorenbHble nazepbl. | 1 - 2 2 [oxrorosxka k JI3 Tecr;
OO6u1ue XapaKTEPUCTUKU M OCOOEHHOCTH [7.11];[7.1.2]; [7.1.3] Orsersl Ha
TeHEepalliy TBEPAOTEIbHBIX J1a3epoB C KOHTPOJILHBIC BOTIPOCEL
ONTUYECKON HaKauKOH.
Tema 1.5 [omyipoBOTHUKOBEIE, 1 - - 2 Hoxroroeka k JI3 Tecr;
JIMOIHBIE U BOJOKOHHBIE JIa3€Phl [7.1.1]; [7.1.2]; [7.1.3]; OrBeThl HA
[7.1.4] KOHTPOJIbHBIE BOIIPOCHI
Tema 1.6 JlazepHble, mJIa3MEHHBIE, 1 - 1 2 TIToaroroska k JI3 m I13 Tecr;
5JIEKTPOHHO~ u MIOHHO-JTy4YeBble [7.1.1];[7.1.2];[7.1.3] Otsetsl Ha




Ilnanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yabTaThl

OCBOCHHSA:
koa YK; OIIK; IIK
W HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

Buael yueoHoii padoTsl

KonrakTHas
abora g =8 Peanuzanus
g e HaumeHoBaHue it
) w - B paMKax
o | S |l 8ol EB 8 HCTO0JIb3yeMBIX .
S |2 g|E&| sa~F NMPaKTHYECKOH
r -
HanmenoBanue pa3aesnoB, TeM = | 57| 3 EE= Bua CPC HHTEePAKTHBHBIX O OTOBKI
- | D «
g 2F =8| 22 8 o0pa3oBaTeJbHbIX
= = p|==| 88 . (TpyaoeMKoOCTh B
= SS5|EE|l 250 TEXHOJIOT Mt
£ 108¢|3E| 2 Jacax)
S = =
S SRS O
YCTaHOBKH, HCTIOJIb3yEeMBbIe ULt KOHTPOJIbHBIE BOIPOCHI
MOJTy4eHHs KOHLIEHTPHPOBAHHBIX
MIOTOKOB YHEPTUH
Pa6orta no ocBoennio 1 pasnena:
pedepar, 3cce (Tema)
pacuéTHo-rpadguyeckas padora (PI'P)
KOHTPOJIbHas1 padoTa
Hroro no 1 pazgeny 9 - 7 18
Paznen 2 OcHOBBI TeopuH B3aHMOJAEHCTBHS KOHIEHTPHPOBAHHBIX
TOTOKOB JHEPTHH ¢ MaTepHAJIAMHU
Tema 2.1 DHepreTH4yecKue yCiIoBHs 1 - 4 2 [Moxroroska k JI3 u I13 Tecr;
B3aUMOJISHCTBUA  KOHIIEHTPUPOBAHHBIX [7.1.1]; [7.1.2]; [7.1.3] OtseTs HA
MOTOKOB ~ JHEPrMH  C  BEMIECTBOM. KOHTPOJILHBIC BOIIPOCHI,
[ornomenne  wW3mMydeHus, Iepenayda Pemenme xeiic-3anad
SHEpPruM,  Harpes,  IUIABICHUE U
HCTIapeHHe.
Tema 2.2 CtpoeHue 30H 1 2 2 Ioaroroska k JI3 u I13 Tecr;
BBLICOKODHEPIeTHYECKOT0 BO3JeHCTBUS [7.1.1]; [7.1.2]; [7.1.3] OtseTsl Ha
Ha TIOBEPXHOCTH KOHCTPYKITHOHHBIX KOHTPOILHBIC BOTIPOCHL
WHCTPYMEHTAIBHBIX CTAJICH. Pemenne kefic-3anad
Pa6ora no ocBoenuio 2 pasjea:
pedepar, 3cce (Tema)
pacuétHo-rpaduyeckas padora (PT'P)
KOHTpOJbHasi padoTa
Hroro no 2 paznery 2 - 6 4
Pa3zgen 3 OCHOBBI TEXHOJIOTMH BBICOKOIHEPreTH4ecKoi 00pabdoTkmn
MaTepHajioB
Tema 3.1 JlazepHoe mnoBepxHOCTHOE | 2 - 2 4 TIToaroroska k JI3 n I13 Tecr;
TEPMOYIIPOYHEHHE. TexHoI0TUH [7.1.1];[7.1.2]; [7.1.3] Otsersl Ha
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Ilnanupyemsbie
(KOHTpOJIMpYyeMble)
pe3yabTaThl

OCBOCHHSA:
koa YK; OIIK; IIK
W HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

Buael yueoHoii padoTsl

KonrakTHas
abora g = Peanuzanus
g e HaumeHoBaHue it
) w - B paMKax
o | S |l 8ol EB 8 HCIOJIb3yeMbIX .
S |2 g|E&| sa~F NMPaKTHYECKOI
HaumeHnoBaHue pa3ienoB, TeM = | = Sl B > < Bux CPC HHTEPAKTHBHBIX
’ . | 258 550 NOATOTOBKH
s |2 4|28l €z 00pa3oBaTebHbIX
E 8| 8| g8 . (TpyaoeMKoOCTh B
= SS5|EE|l 250 TEXHOJIOT Mt
£ 108¢|3E| 2 Jacax)
S = < &
S SRS O
MIOBEPXHOCTHOTO OILJIABIICHHS, KOHTPOJIbHBIE BOIIPOCHI;
aMop(u3aInH, YIAPHOTO YIIPOUHEHHS. Peenne kefic-3aau
Tema 3.2 TexHoJOTMM HAIUIABKH U 2 - 1 4 IToaroroska k JI3 u I13 Tecr;
JIerupoBanus. TeXHONOTHH CBAPKH [7.11); [7.1.2]; [7.1.3] Orsersl Ha
KOHTPOJIbHBIE BOIPOCHI;
Pemienue keifc-3agau
Tema 3.3 Texuonoruu pasnenenus 2 - 1 4 Tonroroska k JI3 u 113 Tecr;
MarepuanoB. TeXHOJOTHU MapKUPOBKH. (711 [71.2) [7.1.3] OTBeThi Ha
KOHTPOJIBHBIC BOITPOCHI;
TexHOoNnOTMH  OYUCTKH  TOBEPXHOCTH P onp
Pemenue keiic-3anau
MaTepHaJIOB.
Pa6oTa no ocBoenuio 3 pazgena:
pedepar, 3cce (Tema)
pacuéTHo-rpadguyeckas padora (PT'P)
KOHTPOJIbHas1 padoTa
Hroro no 3 pazgeny 6 - 4 12
HUTOT'O 3A CEMECTP | 17 - 17 34
UTOI'O no gucuuniaunne | 17 - 17 34
(B TOM 4nciie He MeHee 20% ¢
HCMOJb30BAHUEM UHTEPAKTUBHBIX
o0pa3oBaTebHbIX TEXHOJIOIHii)
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6. TEKYIIHAN KOHTPOJIb YCIIEBAEMOCTHA U ITIPOMEKYTOYHAS
ATTECTANMUA ITO U'TOTI'AM OCBOEHUA JUCHUITINHBI

6.1 TunoBble KOHTPOJIbHBIE 32/IaHNS MM HHbIE MaTepPHAJIbl, HE00X0AUMBbIe /IS OLEHKHU
3HAHUI, YMEHMd 1 HABBIKOB M (MJIN) ONbITA 1eATEIbHOCTH

Tunosple 3amaHus Id TEKYLIETO KOHTPOJS YCBOCHMsS 3HAaHUW, yYMEHMM M HAaBBIKOB
IIPEJICTABICHBl B OLICHOYHBIX MaTepuanax 1o JucUUIUIMHE «OCHOBBI BBICOKODHEPIETUYECKUX
METOZOB 00pabOTKM MaTepuajoB», KOTOpble XpaHaTcs Ha Kadeape «MarepuanoBeneHue,
TEXHOJIOTUU MaTepUaoB U TepMUYecKas 00padOTKa METAIIIOBY.

1) IlpumMepHBIi epedeHb BOOPOCOB TECTOB:

1. AKTUBHOH CpeI0i HEOIUMOBBIX JIA3EPOB SBISAETCS:

A) kpuctamt Y3Als0q,

b) pacTBOpbl ONpENEIEHHBIX COEIMHEHUN OPraHMYeCKUX KpacuTeled B  IKUIKOM
pacTBopuTEIIe

B) npsimo30HHBIE MaTepHabl

I') kpucramt Al,Os

2. KITJI nMoiHbIX J1a3epoB:
A) 30...40%
b) 60...70%
B) 10%
I') 50%

3. B xauecTBe MOrJIOMAOMUX MOKPHITUN 1JIs1 OBBIIIEHUS MOIJIOMATEIbHON CIIOCOOHOCTH METAJIJIOB
B IIPOLIECCE JIA3EPHOU TEPMHUUECKOI 00pabOTKH NPUMEHSIOT:

A) yruepon, conu pochopHOI KUCTOTHL, )KENTYIO I'yallb

b) snokcuiHbpIe CMOJIBI

B) HemeTamMueckue 1aKOKpacOYHbIE TOKPBITHS

I') nonucTupoI, NoauITUIIEH

2) IIpuMepHEIif TepevYeHb KOHTPOILHEIX BOIIPOCOB:
1. CrtocoOblI osTyyeH!st HHBEPCHOM 3aCeIEHHOCTH CPEJIbl.
2. YcioBHs TeHEPAIUH JIA3EPHOTO H3ITyYCHHS.
3. JIBa Bu1a KOT€PEHTHOCTH JIa3€PHOTO U3ITyYESHHUS.
4. Yto Takoe MOHOXPOMATHYHOCTh JIA3EPHOTO U3ITYICHHUs?
5. UTO MOHMMAIOT MOJ] PaCXOJAUMOCTBIO JIA3EPHOT0 U3JTyUEHHS.
6. Ilepeuncnure paboune Tena, UCTIOIb3yeMbIe B COBPEMEHHBIX TEXHOJIOTUIECKHX JIa3epax.
7. OnHO 13 OCHOBHBIX ycnoBuid pabotel CO; nazepa?
8. Uto HeoOX0AMMO CIeNaTh C IIaJAKUMU MTOBEPXHOCTIMU MAaTEPUAJIOB 10 00paOOTKH JT1a3epoM JIjIst
yIy4IIEHUS TOTJIOLICHNS J1a3epHOTr0 U3Ty4eHUs?

3) TwunoBble Kelic-3a/1a4u:

1. Iloka3zath rpaduyecku, 3aBUCUT JIU pa3Mep (POKAIBHOTO MATHA OT PACCTOSHUS MEX/Y J1a3epoM
1 GOKycHpYIOIIEeN ONTUYECKOM CUCTEMOM U OT yria pacXOANUMOCTH JIa3epHOTO U3JIy4EHUS.

2. OmpenenuTh pacXoAMMOCTh Iydyka pyOMHOBOTO Jiazepa, HEOOXOAMMYIO AJIS MOJyYeHHs Ha
IMOBEPXHOCTHU HYHI)I IATHa IMaMETPOM 3 KM, 1 IPCJIOKUTDb ONITHYCCKYIO CXEMY CUCTEMBI.

3. Onpenenuth pacXxoAUMOCTh U3ITyYeHHS J1a3epa, 00eCcIeyrBaoIlyo MATHO auaMeTpom 0,5 Mm
Ha moBepxHocTH ®oboca, ecnm nazep yJaleH OT €ro MOBEpXHOCTH Ha paccrosiaue 100 M.
[IpennoKuTe ONTUYECKYIO CXEMY.

4. TloscHUTP Ha TpUMEpPe NPOTHUBOpPEUHE MEXIY pa3pelaroniel CHOoCOOHOCThIO M IOJEM
M300paKeHHsL.
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5. IlocTpouTh 3aBUCUMOCTb CKOPOCTH HCIIAPEHHUS XKeje3a OT TEeMIEepaTrypbl MOBEPXHOCTH.
OnpenenuTb, BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh HCHApEHHS NMPH U3MEHEHHH TEMIIEpaTyphl OT
KOMHATHOM [0 KUIICHHUS.

6. OLIEHUTHh TUIOTHOCTH MOITHOCTH JIA3€PHOTO M3JIYYCHHS ( , HEOOXOAMMBIC JJISi OKUCIICHUS
MOBEPXHOCTEN XpOMa, HUKEJI, BUCMYTa, BaHA U5, ME/IH:

a) IMIYJIbCHBIM JIa3€PHBIM M3Ty4YeHUEM Ha JJIMHE BOJIHBI 1,06 MKM;
0) nenpepriBHbIM n3nydenneM Nd:Y AG-nasepa;
B) HEMPEPHIBHBIM U UMITYJILCHBIM (T =1 MKc) uznydernuem CO2-na3epa

CrenaTth BBIBOJIBI O TEPMOXUMHUYECKOM UYBCTBUTEIBHOCTH 3THX METAJUIOB Ha JJIMHE BOJHBI
A =1,06 MKM npu JUTMTEILHOCTH UMITyJIbca | MKC.

7. HaiiTh COOTHOIIICHHE >XUIKOCTH W Tapa B MPOIYKTax pa3pyllieHUs, oOpa3yromuxcs IMpH
JA3ePHOM CBEPJICHUU OTBEPCTUH, WCHONB3ys JBYX(a3Hyro (EHOMEHOJOTHUECKYI0 MOJETh
00pa3oBaHMs OTBEPCTHS.

8. OmpenenuTh HEOOXOMMMBIE U JOCTATOYHBIC YCIOBHS, NPH KOTOPBIX Ja3ep MOXKET
HCIIOIb30BaThCS JIJIST PE3KH.

4) IIpuMepHLBI HepeYeHb BOIPOCOB, BEIHOCHMBIX Ha IPOMEXKYTOUHVIO aTTECTAIHIO (3a4€eT)
1. ITonsiTHEe 00 UCTOUHUKAX KOHIIEHTPUPOBAHHBIX TOTOKOB 3HEPTHH U BBICOKOIHEPIe€TUUECKUX
TEXHOJIOTUH.
. Iornomenue u ucrnyckaHue CBeTa KBaHTOBOM CUCTEMOIA.
. CriocoOblI Noy4eHnst HHBEPCHOW HACEJIIEHHOCTH CPEJIbI.
. YCII0BHS T€HEPALIUH JIA3EPHOTO U3ITyYCHHUS.
. AKTHBHBII 3JIEMEHT Ja3epa.
. Pezonarop nazepos.
. MozioBasi CTpyKTypa J1a3epHOT0 U3JIy4EHUS.
. KII/I nazepos
9. KorepeHTHOCTb J1a3€pHOr0 U3IY4YEHUS.
10. MOHOXPOMAaTUYHOCTH JIA3EPHOTO U3JIy4EHUs
11. PacxoauMOCTb J1a3epHOI0 U3ITy4EHUs
12. Ionsipu3anus Ja3epHOTO U3TyUEHUS.
13. SIpkocTh na3epHOro U3Iy4eHHUs.
14. AToMHBIE Ta30BbIE JTa3€PHI.
15. MoHHBIE ra3oBbI€ a3ephI.
16. MonexynsipHble J1a3ephbl.
17. TpeboBaHuUs K MPOMBIIIIEHHBIM TEXHOJOTHUECKUM JIa3epaM.
18. Jlazeprl Ha CO2 ¢ npo/10JIbHOM U NONEPEeYHON TPOKAYKOM.
19. lnonHble na3epsl.
20. TsepnorenbHble Y AG-na3epsl.
21. Jlazepsl Ha cTekie ¢ Nd.
22. BonoKOHHBIE J1a3ephl.
23. OCHOBHBIE Y3116l IPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX Ja3€POB.
24. PyOuHOBBIE Ja3€ephl.
25. JIa3epbl Ha KpacUTEIAX.
26. IIpOBOTHMKOBBIE JIA3€PHI.
27. BzaumopeicTBre KOHLEHTPUPOBAHHBIX IOTOKOB SHEPTUHU C MAaTEPUATIOM.
28. JIazepHoe TEpMOYNIPOYHEHHE.
29. JIazepHO€ N€ETMpPOBAHHUE.
30. JIazepHas Har1aBKa.
31. [Ina3mMeHHbIe TEXHOJIOTHH B 00paboTKe MaTepHalIOB.
32. YerpoiicTBO MUKPOILIIa3MEHHOM YCTAaHOBKH € 00KaTHEM JTyTH.
33. DneKTpPOHHOIYyYEBbIe TEXHOJIOTHH B 00pab0TKe MaTepHasoB.
34. YCTpOKCTBO 31EKTPOHHOIYYEBOM YCTAHOBKH JUISl YITPOYHEHHS.

03N L kW
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35. JlazepHas cBapka MajbIX TOJIIIMH.

36. JIazepHas cBapka ¢ TJIyOOKUM ITPOILIABIICHUEM.
37. JlazepHas pe3ka.

38. JlazepHoe ckpaiibupoBaHue.

39. JIazepHoe TepMOpacKaIbIBaHUE.

6.2. Onucanue nokasarejeil 1 KpUTepHeB KOHTPOJIA YCIIEBA€MOCTH, ONMMCAHUE IIKAJ
OLlCHUBAHUS
Tabmuna 5 Hlkana oueHUBaHMS MPU TEKYIIEM KOHTposie (KOHTPOJIbHBIC HEAENN) U OICHKE
BBITOJHCHHA MMPAKTHYCCKUX pa60T

HIxaJjia oneHUBaAHUA Texkyumii KOHTPOJIb 3auer
40<R<=50 OtimmyHOo
30<R<=40 Xopouio 3a4yeT
20<R<=30 Y 10BNIETBOPUTEIBHO
O<R<=20 HeynosnersopurensbHo He3a4deT
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Taﬁ.lmua 6— KpnTe HH OIICHUBAHUA pe3yJibTara oﬁyqe}mﬂ o JTUCHUIVIMHEC U IIKAJIA ONCHUBAHUSA

Kpurepun oueHuBanusi pe3yJbTaTOB 00yUYeHUs

Kox u Onenka Onenka Onenka Onenka
Kox u HANMEHOBAHITE «HEYI0BJIETBOPUTE] | «y10BJIeTBOPUTEIbH «xopouo» / «OTJIUYHO» /
HANMEHOBAHITE HHIHKATOPA bHO» 0» / «3a4TE€HO» «3a4TEHOY «3a4TEHO»
KOMIETeH I — / «He 3aq0TeHo» 60-7V4% } 75-539% § 90-190% §
N — 0-5? % _ | OT max peHTHHIOBOX | OT Max PEHTHHIOBOH OT max peUTHUHrOBOM
OT max peUTUHrOBON OILICHKH KOHTPOJIS OLICHKH KOHTPOJIS OLIEHKH KOHTPOJIS
OLIEHKH KOHTPOJIsS

IIK-2  Cnocob6en |UITK-2.1. He cnocoben | Cnocoben nmpumeHuts | Criocoben  soruuno | CBo6OHO " YBEPEHHO
UCIOJIb30BATh [Ipumensier 3HaHuA O| U3JaraTb  MaTepuai | 3HaHUS TOJIKO | MBICITUTh, CHCTEMHO | ONEPUPYET MPEAOCTABICHHON
3HAHUS 0 |mporeccax I0CJIEI0BATENbHO, OCHOBHOTO BBICTPauBaeT uHpOpManue, OTJIIMYHO
buznyecKux U |IPOUCXOMAIIUX TMPH | JOMYCKAET MaTepuana, U3II0KEHUE BJIaJIeeT HaBbIKAMHU aHaju3a u
XUMHUYECKHUX MOJIy4E€HUU CYILIECTBEHHbIE JIOTTYCKaeT Marepuaia, Hu3JlaraeT | CHHTe3a HH(OpMaIyu, 3HaeT
nporeccax, MaTepuasoB OIIMOKH, HEYBEPEHHO, | HETOYHOCTH, ero, He JOIyCKas | Bce OCHOBHBIE METO/IbI
[IPOTEKAIIUX B c OOJIBIIMMH | HEIOCTATOYHO CYILLECTBEHHBIX pelieHus npobiieM,
Mmatepuanax npu ux |HUIIK-2.2 Tlpumenser | 3aTpyIHEHUIMU MIpaBUIIbHbBIE HETOYHOCTEH. IPEeyCMOTPEHHbIE  y4yeOHOMU
MIOJIyYEHUH, 3HAHUA O IMPOLECCaX,| BHITOIHSET (hOpMYITHPOBKH. Crniocoben IPOrpaMMoOii, 3HaeT TUIHUYHbIE
00paboTke, MPOUCXOJAIIMX IIPU | IPAKTHUECKUE Homnyckaet 3P PEeKTUBHO OLIMOKH u BO3MO>KHBIE
MoIUGUKAIMM O |MOJIUUKAIIH 3aganus. He ciocoGeH | HapymieHus IIPUMEHSITD CJIO)KHOCTH TIPU PEIIEHUU TOU
BJIUSIHUM MUKpO- M |MaTepuajioB IPOJOKUTH JIOTUYECKOU TEOPETUYECKHE WIM  WHOM  mpoOieMbl U
HAaHO-  CTPYKTYpHI oOyueHue 0e3 | mocyIe0BaTeNbHOCTH | MOJIOKEHUS npu | cnocoOeH BBIOpATh U
Ha cpoiictBa |UIIK-2.3. JIOIIOTHUTEIIBHBIX B U3JI0)KEHUU | PELICHUU 3¢ exTuBHO IIPUMEHUTH
MaTEepUasoB, ux |HMcnonp3yer 3HaHMS | 3aHATHI. IIPOrPaMMHOTO IIPAKTUYECKUX aJIeKBaTHBIM METOJ| PEIEHUs
B3alMOJICHCTBUM C [0 B3aUMOJAECHCTBUU Matepuana. MMerTcs | BOIpocoB W 3ajad, | KOHKPETHOM po0OJIEMBL.
OKpY>KaroIen MaTEpUaJIOB C 3aTpyJHEHUS C | BIazeer Crniocoben JIETKO
CpeloH,  MOJSAMH, |OKpYXKarolen BbIBolaMu  CriocoOeH | He0OXO0AUMBIMU OPHUEHTHPOBATHCS pu
JacTULIaMU U |cpenon K PELIECHUIO | HaBbIKAMU U | BUIOU3MEHEHUH 3aJlaHuH,
U3ITy4YEeHUSIMU KOHKPETHBIX nprueMaMu UX | UCTOJB3YET B OTBETE MaTepHal

MIPaKTUYECKUX 3a/ad | BBIIOJIHEHHUS. MOHOTpaduuecKon

u3 yucna | Jlomyckaer JUTEPaTypHl, MIPaBUIIbHO

MIPENYCMOTPEHHBIX eIMHUYHBIE OIMIMOKU B | 0OOCHOBBIBAET IIPUHSTOE

paboueii MporpaMMoOil | PeIIeHUH MPoOIIeM. pelIeHue, BJIAJICET

Pa3HOCTOPOHHUMHU  HABBIKAMH
n npueMamMu BBITIOJIHEHU A
MPAKTUYCCKUX 3a/1a4.
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Onenka Kpurtepun onenuBanns

OLICHKY «OTJIMYHO» 3aCITyKUBACT CTY/ICHT, OCBOMBIINI 3HAHUS,
YMEHUS1, KOMIETSHIIUN U TEOPETUUECKUI MaTepuan 6e3 mpoOeos;
BBIITOJTHUBIIHHN BCE 33/1aHUSI, IPETyCMOTPEHHbIE y4eOHBIM IITAHOM
Ha BBICOKOM KaueCTBEHHOM YPOBHE; IPAKTUYCCKUE HABBIKU
podecCHOHaIBHOTO MPUMEHEHHS OCBOCHHBIX 3HAHUN
c(OPMHPOBAHBI.

OLICHKY «XOPOIII0» 3aCIIy)KHBACT CTYICHT, IPAKTUYECKU

Cpennuii ypoBeHb «4» | TIOJHOCTBIO OCBOUBILUI 3HAHUS, YMEHHSI, KOMIICTCHIHU 1
(XOpo1o) — «3aveT» TEOpEeTHYECKUI MaTepual, yueOHbIC 3aJaHNs] HE OLICHEHBI
MaKCHMAJIbHBIM YKCJIOM 0aJUIOB, B OCHOBHOM C(hOpMHUPOBAIT
PAaKTUYECKHE HABBIKH.

OLICHKY «y/JIOBJIETBOPHUTEIbHO» 3aCIY)KUBACT CTY/ICHT, YACTUYHO
¢ mpo0enamMy OCBOMBIIHIA 3HAHUS, YMEHUSI, KOMIICTEHIINN 1
TEOPETUYECKUI MaTepHajl, MHOTHE yueOHbIe 3aJaHus T00 He

Bricokuii ypoBeHb «5»
(OTIMYHO) — «3a4yeT»

IToporoselii ypoBeHb
«3»

(YAOBIETBOPUTENBHO) —
BBIIOJIHWII, JTUOO OHU OLICHEHBI YUCIIOM 0aJUIOB OJIM3KUM K
@anen MUHUMaJIbHOMY, HEKOTOPBIE IPAKTUYECKNE HABBIKU HE
c(hOpMHUPOBAHBI.
MuHUMaTBHBIT OLICHKY «HEeY/JI0BJIETBOPUTEIBLHO» 3aCITY)KHBAET CTY/ICHT, HE
YPOBEHB «2» OCBOMBILNY 3HAHUSA, YMEHHSI, KOMIIETCHIIMH U TEOPETHUCCKUI
(HeyIOBIIETBOPHUTEIBHO) | MaTepual, yuyeOHbIC 3aJaHUsI HE BBITIOIHUI, TPAKTUIECKHE
— «HE3a4eT» HaBBIKH HE C(DOPMUPOBAHBI.

7. YYEBHO-METOANYECKOE OBECIHEYEHHUE JUCIUIIJINHBbI
7.1. YueOHasi iuTepaTypa, Ne4yaTHble U31aHUA O0UOJIM0TEedHOro (hoHaa

YueOHo-MeTonnYeckoe o0ecreyeHne JUCIUILTNHBI peann3yeTcs B paMKax (yHKIIMOHUPYIOIIEH B
By3€ DJEKTPOHHOM WH(POPMALMOHHO-00pA30BaTeNbHON cpeapl. B momonHeHwe K 3TOMYy B
00pa3oBaTeNbHOM MPOIIECcCe UCTIONB3YETCsI OMOIMOTEUHBIN (POH] MeYaTHBIX U3AAHUM.
7.1.1 Tpuropesian, A.I'., luranos W.H., MuctopoB A.M. TeXHOJOTHYECKHE MPOIECCHI JTa3ePHOI
00paboTku: Yued. nocodue mis By30B / [log pen. A.I'. I'puropesinna. — 2-¢ u3l., crepeoTui. - M.: U3a-Bo
MI'TY um. H.D. baymana, 2008. — 664c.
7.1.2 MarepuanoBe/ieHHe U TeXHoJorust Mmatepuanos : YueOnuk / I'. I1. ®ertucos [u ap.] ; [ox pen.
[".IT.detucona. - 7-e u3n., nepepad. u gom. - M. : FOpaiit, 2014. - 768 c.
7.1.3 Aiixsep 1O. Jlazepsl. Ucnionnenue, ynpasienue, npumenenne: Yueonuk:Ilep.c vem. / FO. Aiixuep, T.
. Aiixnep. - M. :Texnocdepa, 2012. - 496 c.
7.1.4 borganos, A.B. BonokoHHbIE TEXHOJOTHYECKHE JIa3epbl U UX MPUMEHEHUE [DIIEeKTPOHHBII
pecypc] : yuebnoe nmocodue / A.B. bormanos, FO.B. 'ony6enko. — Dnexrpon.gan. — CII6. : Jlansb,
2016. — 208 c.

7.2. CnpaBo4HO-0u0.1Morpaduyeckas aureparypa

7.2.1 Cycnos, A.I'. HaykoeMKre TEXHOJIOTHH B MAaIIMHOCTPOCHHUH. [ DeKTpoHHBIN pecypc]: / A.T.
Cycnos, b.M. ba3pos, B.®. be3bs3b1unblii [1 Op.]. - DneKkTpoH.AaH. - M.: Mammnoctpoenue, 2012.
— 528 c.

7.2.2 Jlaxtun FO.M. Marepuanoseaenune : YueOuuk / FO. M. Jlaxtun, B. I1. JleontseBa. - 3-e u3z.,
nepepad. u jgor. ; Penp. u3a. - M. : Anbsiace, 2013. - 528 ¢.

7.3. MeTonnyeckue yKa3aHusl, peKOMEHIAUHN U IPyrHe MaTepHaJibl K 3aHATHAM
7.3.1. MUKpOCTpYKTypa U CBOMCTBA YIVIEPOAUCTHIX CTAJECH MOCIE Ja3epHOTO TEPMOYNPOUYHEHHUS:

Mertoauueckue YKa3aHUusd K J'Ia60paTOpHLIM pa60TaM U MPAKTUYCCKUM 3aHATUAM IJIA 6aKaJ'IaBpOB n



MarucTpoB HampaBieHHs «MaTepuanoBeleHne U TEXHOJIOTHH MaTepruaioB» Bcex ¢GopM oOydeHus /
HI'TY; coct. C.B. Koctpomumn, I'.H. I'aBpunos, E.C. bensieB. Huxuuit Hosropoa, 2015. 15 ¢

7.4 llepeyeHb KYPHAJIOB M0 NPOPUIII0 TUCHUIINHBI:
74.1 «MeramoBeneHue u TepMUYECKAs o0paboTka METaJUIOB) Caiit —
http://mitom.folium.ru/index.php/mitom
7.4.2. «mxenepHoe oopazoBanuey». Cait — http://www.ac-raee.ru/ru/magazin.htm
7.4.3. Bectauk MalTuHOCTPOCHUS. Caiit -
https://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/
7.4.4. «IIporpecCHBHBIC TEXHOJIOTHH M CUCTEMBI MalmuHocTpoeHus». Caiit - http://ptsm.donntu.org/
7.4.5. Hayunblit )xypHan «Mosoao# yuensiity. Caiit — moluch.ru.
7.4.6. Hayunas snexktponHas 6ubanoreka «KubepJlenunkay . Caiit — https://cyberleninka.ru

8. HH®OPMALIMOHHOE OBECHHEYEHUME JUCHUIIJIMHBI

Y4eOHbIN Mpolecc Mo TUCIHHUILIMHE O0ECIeYeH HEOOXOAMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO WU
CBOOOZHO paclpoCTPaHsIeMOro IPOrPaMMHOTO OOECHEYEeHUs, B TOM 4YHCJIE OTEYECTBEHHOTO
IPOM3BOJCTBA (COCTAaB IO JAUCHMIUIMHE omnpeneneH B Hactosmed PIT/] u moaiexxut oOHOBICHHIO
py HEOOXOTUMOCTH).

8.1 llepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM
[TepedeHb nporpaMMHBIX IPOIYKTOB, UCIOJIb3YEMBIX IIPU NMPOBEJCHUN Pa3IMYHBIX BUI0B 3aHATHUI
M0 TUCHUIUIUHE (OTKPBITHIN AOCTYM):

1. Hayunas onektponHas Oubmuorexka E-LIBRARY.ru. — Pexum  jgoctyma:
http://elibrary.ru/defaultx.asp

2. DnexTpoHHas OubanoTeyHas cucreMa [TOBOIDKCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypce]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

3. DnexTpoHHO-OMOIMOTeUHas cucTteMa Znanium.com [DneKTpoHHBIH pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ ’kpaHa.

4. OrtkpeiTOoe 00pa3oBanue [DIeKTPOHHBIN pecypc]. - Pesxum nocrtyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

5. ba3pl nmanHbBIX Bceepoccuiickoro MHCTHTyTa HaydHOM M TEXHUYECKOW WH(pOpMaluu
(BUHUTU PAH) nmo ecrtecTBEHHBIM, TOYHBIM U TEXHMUYECKHUM HaykKaM OJIEKTPOHHBIN
pecypce]. - Pexxum mocryma: http://www.viniti.ru. — 3ari. ¢ skpaHna.

6. VYHuBepcurerckas MHpopmMarmoHnHas cucrema Poccust [DnexTpoHHbIH pecypce]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7. @enepanbHblil mopran. Poccuiickoe oOpazoBaHue [DIeKTpoHHBI pecypc]. - Pexum
nocryna:_http://www.edu.ru/ — 3ari. ¢ 3KpaHa.
8. Poccuiickuii o0pa3oBarenbHBIA MOpTan [DIEKTPOHHBIM pecypc]. - Pexum poctyma:

http://www.school.edu.ru/default.asp — 3aru. ¢ a3xpana.

9. «MuxuHUpUHT» [DneKTpoHHBINH pecypc]. - Pexum goctyna:_http://www.enginrussia.ru_ —
3ari. ¢ ’KpaHa.

10. YHuBepcuteTckue ceTd 3HaHMWA [DnekTpoHHbBI pecypc]. - Pexum jmoctyna:
http://WwWw.Unicor.ru — 3ari. ¢ sKpaHa.

11. ®enepanbHblii 0Opa3oBarenbHbIM MopTan. MHkeHepHOe oO0pazoBaHHE [DIEKTPOHHBIH
pecypc]. - Pexxum goctymna:_http://www.techno.edu.ru — 3ari. ¢ skpasa.

12. Tloptan ans CTYOEHTOB Ui MOMCKa HMH(MOPMALMM MO M3Y4YaeMBbIM JUCIHUILTMHAM
[DnexTpoHHbIi pecypc]. - Pexxum goctyna:_http://www.twirpx.com — 3ari. ¢ skpaHa.

13. O6pa3zoBarenbHbIii MaTeMaTHUECKUIl cailT [DnekTpoHHBIH pecypc]. - Pexum mocryna:
WWW.exponenta.ru — 3ari. ¢ 3KpaHa.

14. Tloptan «Meramnypr» [D7EeKTpOHHBIN pecypc]. - Pexxum JIOCTyIa:
www.bestmetallurg.narod.ru — 3aru. ¢ skpaHa.
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Tab6muma 7. [lepeueHb 31EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaunmenoBanue I6C Ccblika, 0 KOTOPOii 0CYIIeCTBIISAETCSA
poctyn k 9bC

1 2 3

1 KoHCynbTaHT CTyAcHTa http://www.studentlibrary.ru/

2 JlaHb https://e.lanbook.com/

3 IOpaiirt https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

8.2 IlepeyeHb JMIEH3HMOHHOIO M CBOOOJHO PaCHPOCTPAHAEMOr0 MPOrPAMMHOIO
o0ecrneyeHusi, B TOM 4YHCJe OTEYeCTBEHHOI0 NPOU3BOACTBA HEOOXOAMMOIO JIs OCBOEHMS

JAUCHUTITHHBI
Tabnuna 8. [IporpammHoe obecrieucHme

IIporpammHoOe obecniedeHne, HCMOJIb3yeMoe B IIporpammHoe obecniedeHHe CBOOOTHOTO
YHUBEpPCHTETE HA JOTOBOPHON OCHOBE pacnpocTpaHeHHs

Microsoft Windows 7 (momnmcka MSDN 4689, | Adobe Acrobat Reader (FreeWare)
noamucka DreamSparkPremium, morosop Ne Tr113003 | https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
ot 25.09.14)

Microsoft Office Professional Plus 2007 (siumensust Ne OpenOffice (FreeWare) https://www.openoffice.org/ru/
42470655)

8.3 IlepeueHb coBpeMeHHBIX NMPO(ecCHOHATBHBIX 023 TaHHBIX M HH()POPMATMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmune 9 ykazan mnepeueHb npodeccHOHANbHBIX 0a3 AaHHBIX M UH(GOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM OOecreueH MOCTyn (yAaleHHBIA AO0CTym). JlaHHBIA TMepedeHb
MOJJICKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ TpeboBanusmu OI'OC BO.

B mamHOM pasznene Moryt OBITh NPHBEACHBI Pecypchl (CCBUIKM HAa CAMThI), HA KOTOPBIX
MOYXHO HAWTH TOJE3HYI s Kypca HWH(POpPMAIHMIO, B T.4. CTATUCTHYECKUEC WIIM CIPABOYHBIC
JaHHBIC, YIeOHbIC MaTepHAIIbl, OHJIAWH KYPCHI U T.JI.

Tabnuma 9 - [lepeyeHs COBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 JaHHBIX U HHGOPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne | HanmenoBanue npodeccuoHa/IbHO 0a3bl JAHHBIX, Hoctyn k pecypcy (yAaJJeHHBbIH
UHG(OPMAIMOHHO-CIIPABOYHOI CHCTEMBI AOCTYIH ¢ YKa3aHueM
CCBLIKH/A0CTYI M3 JIOKAJIbHOM CeTH
YHHBEPCHTETA)

1 2 3

1 baza  nmaHHBIX ~ CTaHZApTOB W PEIVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
ba3bl nanHbIX HanmoHAMIBHOrO coBETa MO OLEHOYHOU

2 http://www.ncva.ru
NEeSATeTLHOCTH

3 | CrpaBounas npaBoBas cuctema «Koncynprantlmocy JIOCTYTI U3 JIOKAJIbHOW CETH

4 | NudopmanmoHHO-cripaBo4Hast cuctemMa «TexakcmepT» JIOCTYTI U3 JIOKAJIbHOW CETH

9. OBPA3OBATEJIBHBIE PECYPCHBI U151 UTHBAJIM1OB U JIUI] C OB3
B rtabmume 10 yka3aH mepedeHb 0OpPa30BaTENBHBIX PECYpPCOB, HMEIOMIUX (HOPMHBI,
aIalITUPOBAHHbIE K OrPAaHMYEHUSIM HUX 370POBbs, a TAaKKe CBEJICHHS O HAIWYMU CIELUATbHBIX
TEXHUYCCKHUX CpPCACTB 06y11eH1/1$[ KOJUICKTUBHOTO W HWHJAWBHUAYAJIBHOI'O IIOJIB30BaHUA. HpI/I
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3allOJIHCHU U T36JII/II_ILI MOKET 6I>ITB HUCITIOJIB30BaHa I/IH(bOpMaI_[I/IH, pasMCIICHHAad B TOAPa3aCiIC
«locTtynnasi cpema» crnenmanu3upoBaHHoro pazgena caiita HITY  «CBemenmst 00
o0pazoBarellbHOM opranu3armm» https://www.nntu.ru/sveden/

Tabmuna 10 - Ob6pa3oBaTelbHBIE peCypChl i MHBAIUA0B U jmi ¢ OB3

Ne Ilepeuenb oOpa3oBaTeIbHBIX CaeleHNs 0 HAJTUYUM CHIEIUATBHBIX
pecypcoB, NpUCHOCO0TeHHBIX IJIA TeXHHYECKHUX CPeJACTB 00yYeHHs
HCINO0JIb30BAHNS] HHBAJIUIAMHU U KOJUIEKTUBHOT0 ¥ HHIMBH/YaJIbHOI0
Junamu ¢ OB3 10JIb30BAHUA
1 2 3
1 OBbC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHUT U yBeJIWYCHHUE mpudTa
2 S I —
)
TEKCThl KHUT 1 MEHIO HaBUTAIIU1
3 ObC «Opaiity BEpCHS JIS CIIA00BUISAITNX

ApantipoBaHHble 0oOpazoBaTenbHble mporpamMbl (AOIl) B o0pa3oBaTenbHON OpraHM3allid HE
peanu3yloTcsi B CBSI3M C OTCYTCTBUEM B KOHTHHICHTE OOY4YalOUIMXCS JHUI C OrpaHUYCHHBIMHU
BO3MOXKHOCTIMH 370poBbs (OB3), xenaromux oOyuarses mo AOIL Cormacno denepanbHoMy 3akoHy 00
obpazoBanuu 273-03 ot 29.12.2012 r. cr. 79, 1.8 "l[IpodeccrnonansHoe oOyueHne u npodeccuoHaIbHOE
oOpa3zoBaHue 00y4arOIIUXCSA C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCYLISCTBIISIFOTCS HAa OCHOBE
00pa3oBaTeNbHBIX MPOrpaMM, AaJaNTHPOBAaHHBIX MPH HEOOXOOUMOCTH Al OOydeHHMsS YKa3aHHBIX
oOyuatomuxcs”. AOIl paspabaTbiBaeTCsS 1O KXKIAOH HANPaBICHHOCTH MNPU HAIWYMHU 3asBJICHUH OT
o0yyaromuxcs, SBISIOMMXCS UHBANHAaMu win auuamu ¢ OB3 u u3bsBuBIINX xenaHue 00 oOydeHHH MO
JAaHHOMY THUILY 00pa30BaTEIbHBIX IPOrPaMM.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOJIUMOE JIJIA

OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE
Y4eOHblC ayquTOpUM JUIS TPOBEIACHHS 3aHATHH 1O JUCIHMIUIMHE, OCHAIIECHBI O0OpPYJOBaHUEM H
TEXHHYECKUMU CPEICTBAMHU O0YUCHHS

B Tabauue 11 nepeunciensr:

— ydeOHbIe ayAUTOPUH ISl IPOBE/ICHUS YUEeOHBIX 3aHATHM, OCHALLIEHHBIE 000pY/10BaHUEM
U TEXHUYECKUMHU CPEJCTBAMU O0YUEHHUS;

— TOMEUIeHMs] JUIsl CaMOCTOSITENIbHOM paboThl OOy4arouuxcs, KOTOPbIE JIOJIKHBI
OCHAIIIEHbl KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOUEHHS K cetu «MHTepHeT» u
o0ecreyeHrneM JI0CTyIa B AJIEKTPOHHYIO. HH(pOpMaImoHHo-o0pa3oBarenbhyto cpexy HI'TVY.

Tabmuua 11 — OcHaleHHOCTh ayAUTOPUIl ¥ IOMEIEHUH Il CAMOCTOSATEIbHOM paboThI
CTYJEHTOB 10 TUCIUIUINHE

Ne HaumeHnoBanue OcHalleHHOCTh IlepeyeHb JMLEH3MOHHOTO
ayAMTOPHUIl U ayJUTOPHUIl MOMeIeHNH | NMPOrpaMMHOIO odecrieyeHus.
MoMeneHu M J1JIsl U TOMEIeHN ! I PexBu3uTHI
CaMOCTOSATEJILHOMI CaMOCTOfTEJILHOM MOATBEPKAAIOLIECTO
padoThI padoThI AOKYMEHTa
1 Yueonast ayquropust Ne 1153 | 1. Jlocka mMenosas; Microsoft Windows 10
y4ueOHoro kopmyca Ne 1 2. DKpaH HaCTEHHBIN; P7 office( C/u 5260001439)
3. MynbTuMeAMMHbII Dr.Web (c¢/u ZNFC-CR5D-5U3U-
npoektop (BenQ); JKGP ot 20.05.2024)
4. TlepeHOCHOM HOYTOYK Adobe Acrobat Reader DC-Russian
5. Pabouee mecto
NpernoiaBaTes
6. Pabouee mecTo cTyAeHTa -
12 gen.
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11. METOAUWYECKHUE PEKOMEHJAILIMU OBYYAIOLIIUMCS 1O OCBOEHHUIO
JAUCHUIIJINHBI

11.1 OOmme ™MeToaMYeCKHE PEeKOMEHJANUU I OO0yYAKIIMXCH 10 OCBOCHUIO
AUCUUILINHBI, 00pa3oBaTe/bHbIE TEXHOJIOTHI

JucuumninuHa — peanu3yercs  I[OCPEACTBOM  IPOBENEHUs  KOHTAaKTHOM  paboTel ¢
oOyyaronuMucs (BKJIIOYasi MPOBEICHHE TEKYIIEro KOHTPOJSI YCIIEBAEMOCTH), CaMOCTOSTEIbHOU
paboThl 00YUYaIOIIUXCS U TPOMEXKYTOUHOM aTTecTaluu.

[IperonaBanyie  JUCHUIUIMHBI ~ BEIETCA C  NPUMEHEHHEM  CIEAYIOIIUX  BUJIOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

— 0aJUIbHO-PEUTUHTOBAs TEXHOJIOTUSI OLICHUBAHMUS;

— WHTEPAaKTUBHbIE TEXHOJIOTUU;

— TUCKYCCHH;

—pa300p KOHKPETHBIX CUTYALIUH.

[Ipu npenonaBanuu AUCUUILIMHBI «OCHOBBI BBICOKOIHEPIETUYECKUX METOI0B 00pabOTKU
MaTepHajoB», HCIOJIB3YIOTCS COBPEMEHHBIE O00pa3oBaTeNbHbIE TEXHOJOTWH, MO3BOJISIOIINE
MOBBICUTh AKTUBHOCTh CTYJCHTOB IIPM OCBOGHHMM MaTepuajga Kypca U MPEeAOCTaBUTh UM
BO3MOXHOCTH 3()()eKTHBHO PeaTr30BaTh YaChl CAMOCTOSATEIILHOM PaOOTHI.

Ha nekumsx, mNpakTUYECKHX 3aHATUSX PEATU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTHH,
IPUBETCTBYIOTCSI BOTIPOCHI M OOCYKJICHHSI, HCIIONB3YETCSl TMYHOCTHO-OPUEHTUPOBAHHBIN MOIXO,
TEXHOJIOTHS pabOThl B MallbIX TPyMNIax, 4YTO MO3BOJISET CTYJAEHTaM MPOSBUTH CeOsl, MOJY4UTh
HaBBIKH CAaMOCTOSITEIIbHOTO N3YUEHHs MaTepralia, BRIPOBHATH YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BO3HUKIINE TPHU CAMOCTOSTENbHOM paboTe Haj AOMAaIIHUM 3aJaHHeM,
opOOHO pa3dHMparoTCcs HA MPAKTHUECKUX 3aHATHAX U JEKIusaX. [IpoBoasTcs MHAMBUAYAIbHBIC U
TPYNIOBBIE KOHCYJIbTAIlMU C HCIIOJIb30BAHMEM, KaK BCTpPEY CTYACHTaMH, TaK M COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH: dNieKTpoHHas noura, ZOOM.

Nuunuupyercss akTHUBHOCTh CTYIAEHTOB, MOOMIPSETCS 3aJaHue JIOOBIX BOIMPOCOB IO
MaTepHuaiy, NPAKTUKYeTCs HHIMBUAYAJIbHBIH OTBET Ha BOMPOCHI CTYJCHTa, PEKOMEHIYIOTCS
METOJIbl YCIIELTHOTO CaMOCTOSITEILBHOTO YCBOCHHS MaTepHalia B 3aBHCHMOCTH OT YPOBHS €ro
0a30BOIi TOATOTOBKH.

JUis OLEHKW 3HaHWW, YMEHMH, HaBBIKOB M YpPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUH
npUMeHsieTcss OaJUTbHO-PEUTHHTOBAsT CHCTeMa KOHTPOJS M OICHKH YCIIEBA€MOCTH CTYJICHTOB B
npoliecce TeKyIIero KOHTPOJIs.

[IpomexxyTouHasi arrecTanuss TPOBOAUTCA B ¢GopMe 3adera ¢ YYEeTOM TeKyIIeH
yCIIEBaEMOCTH.

Metoanyeckue yKa3zaHUs JUIsl 3aHSITHH JIGKIMOHHOTO THUIIA, IO OCBOCHUIO JHUCIUTUINHBI HA
NPAaKTUYECKHUX 3aHATUAX U IO CaMOCTOATENBbHOM padoTe HaXOIATCs B OLCHOYHBIX MaTepuanax Io
mucuuruinHe  «OCHOBBI  BBICOKOYHEPT€TUYECKUX METOJIOB O0pabOTKM MaTepHuajoBy», KOTOpHIC
XpaHsaTcs Ha kadenpe «MarepuaaoBeJeHHe, TEXHOJIOTHM MaTepUaioB U TepMUdeckas oOpaboTka
METaJIOBY.
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12. OHEHOYHBIE CPEJICTBA AJISI KOHTPOJISI OCBOEHUS JUCHUIIJINHBI

12.1 TunoBble KOHTPOJbHbIEC 3aJaHUSl WM HMHbIE MaTepuaJibl, He0OXOAUMbIE ISl
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA B X0/I€ TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH
s Texymero KOHTpOJIsi 3HaHUM CTYJEHTOB 0 AUCIUIUIMHE MPOBOJUTCS KOMILIEKCHAs OLEHKA
3HAHMH, BKIIOYAIOIIAs:

—  OtBeThl Ha KOHTPOJIbHBIE BOIIPOCHI;

—  pelIeHuE Keic-3a/1ay;

- OTBECThI Ha TCCThI,

—  3ayer.

Tunosele 3aaHusg MO KaXKAOMY BUAY TEKYILIErO KOHTPOJS MPEACTABICHBI B OLEHOYHBIX
MaTepuanax mo guciuruinHe «OCHOBBI BEICOKOHEPTETHUECKUX METOIOB 00pabOTKH MaTepHaiOBY,
KOTOpBIE XpaHsTcs Ha Kadeape «MarepuaioBeJeHHe, TEXHOJIOTUH MaTepHalioB U TepMUYecKas
00paboTKa METAIIIOBY.

21



		2025-08-05T14:17:16+0300
	Ивашкин Евгений Геннадьевич




