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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

[Taiika maTepuanoB
(HaumeHo8aHUe OUCYUNIUHBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
15.03.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHo0rHK CBAPOYHOTO MPOU3BOJICTBA U WHIKEHEPHS TIOBEPXHOCTEH

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mas tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 5

dopma KOHTPOJIA Hroro
Bua 3austuii 3aet
Jlexun 16 16
JlaboparopHsbie 16 16
[TpakTHueckue 16 16
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas pabota 48,25 48,25
CamocTosTenpHas padora 95,75 95,75
KonTpoJib
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOLEHT, K.T.H., ITamkun Oiner BanenTuHoBHY

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozndicHoCcmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

. OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro 1ana
HaIlpaBJICHUA ITIOATOTOBKHU
15.03.01 MammHOCTpOCHUE

Cpok neiicTBus padoueii mporpaMMsel AucHUILIMHBI 10 «01» cenTsiopst 2026 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«CBapka, 00paboTKa MaTepHuasIoB AaBJICHUEM U POJICTBEHHBIE ITPOLIECCHI»

(mporokon 3acenanust Ne 1 ot «03» centsiops 2021r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

Ilenp — obecreuuTh OyQyHIEMY CIEIHUATUCTY HEOOXOIMMBIM YPOBEHb KOMIICTCHIIUN IS
pemieHuss MpodeCCHOHANBHBIX 3a7a4 M0 000CHOBAaHHOMY BBIOOPY Hambosee 3PhEeKTHBHBIX WHKE-
HEPHBIX PEIICHUH B 001aCTH MAKK METAIUTMYECKUX M HEMETANTNISCKUX MaTEPUaIOB.

3amaun:

1) M3y4nTh OCHOBHBIC TIOHATHS B 00JACTH MAMKN MaTEPUATIOB M TEXHOJIOTUYECKHUE BO3MOK-
HOCTH MOJYYEHUSI COSAMHEHUIN alKO;

2) 03HAKOMUTKCS C KJIacCU(UKAIMEl CIOcOO0B MaKK MO UX TEXHOJOTUISCKUM IPU3HAKAM;

3) U3y4YUTh IPUMEHSAEMbIE NPU MAWKH TEXHOJIOTUYECKUE U BCIIOMOTaTEJIbHBIE MaTepHabl,
uX KJIacCu(UKAIUIO U 00JaCTH IPUMECHCHHS,

4) U3y4uTh OCHOBHBIE CIIOCOOBI HarpeBa MpH MaliKke U MpUMeHseMoe 000pyI0BaHUE;

5) O3HAKOMHTBCS C METOJIaMHU YJAJIEHWs OKCHJIHBIX TUICHOK M aKTUBUPOBAHUS MOBEPXHO-
CTel B3aMMOJICUCTBYIOIIMX METAJIOB IMpH (HIIF0OCOBOM U OecIrOCOBOM Nalike;

6) M3yYUTh 3aKOHOMEPHOCTH B3aWMOJICUCTBUS >KHIKOTO TIPUIIOS C TAseMbIM METaJUIOM,
U3YYUTh CIOCOOBI MaiiKu Mo (OPMUPOBAHUIO MASHOTO I1IBA U OCOOCHHOCTH KPUCTAILTU3ALUU TPH-
oS,

7) paccMOTpeTh MasieMOCTh KOHCTPYKIIMOHHBIX METAJUIMYECKUX M HEMETaNIMYeCKUX Mate-
puaIoB, GU3HKO-XUMHYECKYI0 COBMECTUMOCTD ITasieMbIX MAaTEPHUAJIOB U IIPHUIIOS TIPH MTalKe;

8) M3y4HTh OCOOCHHOCTH KOHCTPYMPOBAHUS MAasHBIX COCAUHEHHH M (HaKTOPbI, BIUSIOLINE
Ha MPOYHOCTb MMASTHBIX KOHCTPYKITUI;

9) U3y4YHUTHh OCHOBHBIE AE(PEKTHI MASHBIX COCAUHEHUN, TIPUYUHBI UX BOSHUKHOBEHUS U METO-
JTbI KOHTPOJISI KAa4eCTBA MasHBIX COSAMHCHHM.

2. MecTto qucuuninnsbl B crpykrype OIIOITI BO

JIMCUMIUTUHBI U TPAKTUKH, HA OCBOCHHH KOTOPBIX Oa3upyeTcs naHHas nucuuruimHa: «Tex-
HOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaioBy, «Pu3nkay, «Xumusy, «MartepuaioBeIecHUE.

JIMCUMIUTUHBL U TPAKTHKH, TSI KOTOPBIX OCBOCHWE JAHHOM NUCIUIUITMHBI HEOOXOAUMO Kak
npeamecTBytomiee: «TeXHOTOrHYecKre OCHOBBI Maikuy, «OO0OpymoBaHUE I MalKu», Mpeaau-
TUIOMHAsl IPAKTHKa, HAYYHO-UCCIIeIOBaTeIbCKas paboTa, caMOCTOsATeNbHAs paboTa, IPOXOKACHHE
rOCYJapCTBEHHOM UTOroBOM artectanuu (BoinoHeHne BKP Ha conckanue 3BaHus 6akanaBpa).

3. IInanupyemble pe3yJbTaTbl 00y4eHHS

dopmupyemMble H KOH-

Nuaukaropsl 10CTHIKE-
TPOJIMpyeMble KOMIIe-

. IlnanupyemMbie pe3yabTaThI 00V-
HHUA KOMIICTCHIIMH py p y y

TeHIHH YeHHU s
(KOJ 1 HaUMEHOBaHHE)
(Ko ¥ HAMMEHOBAHUE)
(UO-111K-3) 3HaTh:
[1K-3 JleMOHCTpHpYET 3HaHUE - HA3HAYECHHUE TEXHOJIOTUYECKOT O
CriocobeH npuMeHsTh IIPOrPECCUBHBIX TEXHOJIO- 000pyn0oBaHus;

POTPECCUBHBIE TEXHOJIO-
MM CBApKH U TIAWKH, Me-

TOJIBI DKCIUTyaTaI[HH TEX-

HOJIOTUYECKOTO 000PY/I0-
BaHUS MMPH U3TOTOBIICHUH
CBApHBIX U MasHBIX U3]IC-
JINM;

ruil 00paboTKH MaTepHanoB
B 00JIaCTH CBapKH , HaIlJIaB-
KU ¥ TIalKu

(UO-2T1K-3)

[IpumensieT mporpeccuBHbIC
TEXHOJIOTHH TSI TIOTYICHUS
CBAapHBIX U MasHBIX KOH-

- TpeOOBaHNUS K OCHAIIECHHUIO Pa009IHX
MeCT HE0OXOAUMBIM 000pyI0BaHHU-
eMm;

- TpeOOBaHUS K pa3MEIIEHUIO TEXHO-
JIOTUYECKOTO OCHAIICHUS U 000pyI0-
BaHUs Ha paboYMX MecTax;

- (DyHKIIMOHAJILHBIE BO3MOKHOCTH
TEXHOJIOTHYECKOT0 000PYI0OBaHMUS.




®opmMupyemMble U KOH-

TPOJIMpyeMble KOMIIe-
TEeHIHH

(ko1 1 HAUMEHOBAHME)

NHaukaTopsl 10CTHIKE-
HHUS KOMIIETeHINI
(K01 1 HAUMEHOBAHUE)

IInanupyemsble pe3yJbTaThbl 00y-
YeHHUs

CTPYKLIHIA,

(UA-311K-3)

YMeer sKCIuyaTupoBaTh B
3aJJaHHBIX PEXKUMAX TEXHO-
JoThYecKoe 000py0BaHUE
JUIsl CBapKHU, HAIIJIABKU U
HaHECEHHUsI IIOKPBITUH.

YMeTh:

- Ha3HaYaTh HEOOXOAUMOE 000PY/I0-
BaHUeE JJIs KOHKPETHOT O criocoba
MMalKy;

- OIpPENENATh 00s13aTeNIbHBIN KOM-
IJIEKT 000PYI0BaHUS JIJIsl OCHAILIE-
HUS pabOUnX MECT JJIsl MaiKu;

- TIOJIB30BAThCS TEXHUUYECKOH, HOP-
MAaTHUBHOW U PYKOBOJIAIIECH TOKYMEH-
Taluel mpyu 0CBOSHUU BBOJIUMOTO
000pyI0BaHusl.

Brnaners: HaBpIKaMu BBIOOpA HEOO0-
XOIMMBIX TEXHHUECKUX CPEACTB U
OCHAIICHHUA UMHAU pa60‘-H/IX MECT, THU-
MIOBBIMH [TPHEMaMH pabOTHI C TEXHO-
JIOTHYECKUM 000pYIOBAHHEM.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Monyab
(pa3neun)

Bun
y4eOHol
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oombem,

Banasl

HNHurepakrTus,
4.

@®opMbI TEKYLIETO

KOHTPOJIs (HauMe-

HOBaHME OLICHOY-
HOI'0 CPe/ICTBA)

Mogyns 1.
Bsenenue

Jlex.

Tema 1.1. I1alika, uctopust ee pa3BUTHS U POJIb B YCIOBUSIX
COBPEMEHHOTO TPou3BOACTBA. DUBNKO-XUMUYECKUE U TEX-
HoJornyeckue ocodbennoctu. Onpenenenue naitku. OTnu-
Uus TAWKK OT CBAPKH M CKJIICHMBAHUS, IPUMEPHI TPOMBIIII-
JIEHHOT'O MPUMEHEHUSI.

0,5

Tectrl

ITP

[IpakTuueckas pabora Nel. ITaiika, uctopus ee pa3BUTUA U
[pOJIb B YCJIOBHUSIX COBPEMEHHOTO MPOM3BOIcTBA. DU3UKO-
XUMHYECKHE U TEXHOJIOTHUYecKue ocobennoctu. Onpenerne-
Hye naiku. OTIWYus Ak OT CBAPKU U CKIICUBAHMUS,
[PUMEPBI MPOMBIIIIIICHHOTO TPUMEHEHHS.

0,5

Tectrl
Otuers! o 1P

CP

[Taiika, uCTOpUS €€ Pa3BUTHS U POJIb B YCIIOBUSX COBpE-
MEHHOTO NTPOU3BOACTBA. DUZNKO-XUMUYECKUE U TEXHOJIO-
rudyeckre ocooennoctu. Onpenenenue nanku. OTanyus
Ak OT CBapKU U CKJIIEMBAHMUS, TPUMEPBI TPOMBIIITIEHHO-
o NMpUMEHEHMs. [3ydeHne KOHCIEKTOB JIEKIUN U PEKO-
MEHAYEMOU JIUTEPATYPHI.

Tectnl

JIexk.

Tema 1.2. [lpunsaTas TepMUHONOTHS U KJIacCU(UKALUS CIIO-
coboB naiiku. Knaccudukanus cnoco6oB naiku mno npume-
HSIEMBIM TIPHUITOSM, OCOOCHHOCTSIM 3aTI0JTHEHUST IMH TasiIb-
HOT'0 3330pa U MOCJIEAYIONIEeNH KpUCTAIITH3AIHH.

0,5

Tectnl

CP

[TpuHsATast TEPMUHOJIOTHUS U KJIacCU(UKALIUSA CTIOCOO0B
naiiku. Knaccudukamnus cnoco0oB naiiku no npuMeHse-
MBIM TIPUTIOSM, OCOOEHHOCTSIM 3aITOJIHEHHSI MU MasIbHOTO
3a30pa U NMOCIIEAYIOIIeN KpucTalu3auy. 3ydenne Kkon-
CIIEKTOB JIEKIIMH 1 PEKOMEHIyEMOM JINTEPATYPHI.

TectrI -

ITP

[TpakTrueckas padota Ne2. [IpunHsiTas TepMUHONIOTUS U
Kiaccupukanus crnocoboB naiiku. Knaccugukanus crnoco-

0OB MailKK 110 TPUMEHSIEMBIM MPUIIOSIM, OCOOCHHOCTSIM 3a-

0,5

Tectrl
Ortuers! o [1P




®opMbI TEKYLIETO

Bup .
Mopnyasb . HaumeHnoBaHue TeM 3aHATHH Oo0bem, HNHuTepakTHB, KOHTPOJISA (HauMe-
y4eOHol . Cemectp Banasl
(pasaen) DaGOTLI (yueoHoli paGoThI) q, 9, HOBaHHE OI[eHOY-
HOI'0 CPe/ICTBA)
[TOJIHEHUS UMH NTAsJIBHOTO 3a30pa U MOCIEAYIOIIEH KpH-
CTaJIJIM3aLUH.
Knaccugukanus crioco60B naiku 1o npuMeHseMbIM HC-
Cp [FOUHMKAM HAarpea M TEXHOJNOTHYECKIM 0COOEHHOCTSIM 5 5 ) i TecThr
rnaiiky. M3ydeHne KOHCIEKTOB JIEKIU U PEKOMEHTyEMOM
JIMTEpaTypHI.
Tema 2.1. Knaccugukanus cioco00B Maiku 1Mo npuMeHse-
Jlek.  [MBIM HCTOYHMKaM HarpeBa U TEXHOJOIMYECKUM OCOOEHHO- 5 1 - - Tectol
CTAM NaWKU.
TP [TpakTuyeckas pabora Ne3. Knaccudukanus cnoco6os 5 1 5 i Tectol
[TaliK1 110 IPUMEHSEMbIM HCTOYHMKAM Harpesa. Otuersl 1o [1P
Tema 2.2. Knaccugukamus crnoco60B naiku mo cnocodbam
Tex,  |[YAIeHHS OKCHJTHOM TJIEHKH (aKTUBUPOBAHUS TOBEPXHO- 5 1 ) i TecThr
Moyis 2 ctH). Knaccudukanus OCHOBHBIX H BCTIOMOTATE/bHBIX Ma-
Knac}clzn F— TEPUATIOB, IPUMEHIEMBIX IIPU vnam(e.
C10COGOB ANKH 1 Krnaccudukanus crioco60B Maky 1o crnocodam yaaneHus
—— OKCHJTHOW TUIEHKH (aKTUBUPOBaHMs oBepxHocTH). Kiac-
—_— CP  [cuduxanust OCHOBHBIX U BCIIOMOTaTENbHBIX MaTepUasOB, 5 5 - - TecTsl
[IPUMEHSEMBIX IIpH Maiike. M3yueHne KOHCIEKTOB JIEKIIMNA 1
[PEKOMEH1yeMOM1 JINTepaTyphl.
TP [TpakTuyeckas pabora Ne4. Knaccugukanus cnoco6o 5 1 5 i Tectbl
Maiiky 0 TEXHOJOTHYEeCKUM OCOOEHHOCTSAM MaiKu. Otuerts! o [1P
Knaccugukaiys OCHOBHBIX U BCIIOMOTaTeIbHBIX MaTepHa-
Ccp  [1OB, NPHMEHAEMBIX MPH naiike. OCHOBHBIE CTaJIUU 00pa3o- 5 5 ) i Tecthr

BAHWs COCIMHEHNH ITpH naiike. M3ydyeHne KOHCIIEKTOB JIeK-
LU 1 PEKOMEHYEMOU JIMTEPATYPBL.




Monyab
(pa3neun)

Bun
y4eOHol
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO

KOHTPOJIs (HauMe-

HOBAaHME OLICHOY-
HOI'0 CPe/ICTBA)

Moyinb 2
Knaccudukanus
cIroco0OB Ak U
[IPUMCHSICMBIX Ma-
TepUAIOB.

Jlexk.

Tema 2.3. Knaccudukaiiys OCHOBHBIX U BCTIOMOTaTEIIbHBIX
MaTepHualioB, IPUMEHAEMBIX IpH naiike. OCHOBHBIE CTaIUU
00pa3oBaHMs COCTMHCHHI NP TalKe.

Tectnl

I1P

[TpakTiueckas pabota Ne5. Knaccugukanusi OCHOBHBIX U
BCIIOMOTATENIbHBIX MaTePUATIOB, MPUMEHSIEMBIX IIPHU MalKe.
OcHOBHBIE CTaJIMK 00pa30BaHMsI COSAMHEHUN MTPU MalKe.

Tectnl
Otuertsl no [1P

Monyns 3.
OcobeHHOCTH 00-
[pa3oBaHus MassHO-
0 COCAMHEHUS.

Jlexk.

Tema 3.1. IloBepxHocTh. OKCUAHBIE MJIEHKU HA TIOBEPXHO-
CTH METAJUIOB, 0COOEHHOCTH MX 00pa3oBaHMs U pocTa. Me-
XaHUYECKHE U (PU3UIECKUE CTIOCOOBI YAAICHUS OKCHIHBIX
IUICHOK TpH Maiike. becdarocoBbie criocoObl akTHBAMK
MOBEPXHOCTH.

Tectnl

CP

[ToBepxHOCTh. OKCHIHBIE MIJICHKU HA TIOBEPXHOCTH METall-
110B, 0COOEHHOCTH MX 00pa3oBaHUs U pocTa. MexaHuue-
cKue U (pu3nyYecKre crocoObl yaleHUs! OKCUIHBIX TUIEHOK
mpu naiike. becdirocoBrie crmocoObl akTUBAIIUU TTOBEPXHO-
cTH. MI3yueHne KOHCTIEKTOB JIEKIIUI U PEKOMEHTyeMOM JTH-
TepaTyphI.

Tectrl

I1P

[TpakTrueckas padota Ne6. [ToBepxHOCTh. OKCHIIHBIE
[UIEHKU Ha MOBEPXHOCTH METaJNIOB, 0COOEHHOCTH UX 00pa-
30BaHUA U pocTa. MexaHuyeckue U pU3ndeckue crocoOsbl
yJlaleHusl OKCUIHBIX TUIEHOK NpH mnaiike. becdatocoBbie
CrIocoObl aKTUBAIIMU TTOBEPXHOCTH.

Tectnl
Otuertsl mo [1P

Jlek.

Tema 3.2. Mexanuueckue U puU3NIECKUe CIIOcO0b! yane-
HUSl OKCUJIHBIX TUIGHOK IpH naiike. becdmrocoBrie criocoOb
AQKTUBAIIMK TOBEPXHOCTU. XUMHUUECKUE CTIOCOObI aKTHBH-
[poBaHus. AKTUBHpoBaHUE GrrocaMu. DIFOCH 711 HU3KO- U

BBICOKOTEMIIEPATYPHOU MANKH.

Tectrl




Monyab
(pa3neun)

Bun
y4eOHol
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO

KOHTPOJIs (HauMe-

HOBAaHME OLICHOY-
HOI'0 CPe/ICTBA)

Monyns 3.
OcobeHHOCTH 00-
[pa30BaHUS MASTHO-
0 COETMHEHUS.

CP

MexaHnueckue U (pU3N4YecKue crocoObl yAaaeHHst OKCU-
HBIX IJICHOK NpH maiike. becdmiocoBrie crmocoObl akTuBa-
1M [TIOBEPXHOCTU. XMMUYECKHE CIIOCOOBI aKTUBHUPOBAHUS.
AxTuBHpOBaHKE (hrrocamu. DIFOCH 17151 HU3KO- B BEICOKO-
TeMIIEpPATypHOH Maiku. V3ydeHne KOHCIIEKTOB JIEKLIUH U
[PEKOMEHIYEeMOH JIUTEPATYPhl, 0OPMIIEHHUE OTUYETOB IO
TabopaTOpHBIM paboTam.

Tectnl

I1P

[IpakTuyeckas pabora No7. Mexanuueckue U puzndeckue
CIIOCOOBI yJJaJIeHNs OKCUAHBIX IIJICHOK IpH naiike. bec-
(I1r0CcOBBIE CIIOCOOBI AKTUBALIMK TTOBEPXHOCTH. XUMHUYeE-
CKHE CIIOCOOBI aKTUBUPOBAHUS. AKTHBUPOBaHUE (DIFOCAMH.
DIIrOCHI J11 HU3KO- ¥ BBICOKOTEMIIEPATYPHOM NaKH.

Tectrl
Ortuers! o 1P

CP

XruMuyeckue cnocoObl aKTUBUPOBaHUS. AKTUBUPOBAaHNE
drocamu. OroCkl U1 HU3KO- U BBICOKOTEMIIEpaTypHOit
naiiki. BzanmoaencTBre )KUAKOro NpUmiosi ¥ nasemMoro Ma-
Tepuana. KOHTaKTHO-peaKTUBHOE IUIABJIEHUE, B TOM YUCIIE
C TI0JIBOJIOM OJTHOTO U3 KOMIIOHEHTOB B ITapoBOil (a3ze.
l13y4eHrne KOHCIIEKTOB JIEKIIMHA U PEKOMEHIyeMOM IuTepa-
Typbl, 0QOPMIIEHHE OTUETOB 110 J1a0OPaTOPHBIM paboTam

Tectrl

Monyns 4.
Bz3anmoeiicTBre
PKUJIKOTO TIPUTIOS C
masseMbIM MeETall-
TOM

Jlexk.

Tema 4.1. CMa‘lI/IBaHHe, paCTCKaHUC 1 3aI10JTHCHUC ITasAJIb-
HbBIX 3a30PO0B IIPHUITOCM. OcHOBHBIE 3aKOHOMECPHOCTH, Xa-
AKTCPUCTHUKU U MCTOABI UX OMPCACIICHUS.

Tectnl

I1P

[TpakTuyeckas padora Ne§. CmaunBaHue, pacTeKaHUe U 3a-
MOJIHEHUE MasUTbHBIX 3a30pOB MpunoeM. OCHOBHBIE 3aK0-
HOMEPHOCTH, XapaKTEPUCTUKHU U METOJIbI X OIIPENIETICHHUS.

Tectnl
Otuetsl mo [1P

CpP

CMa‘II/IBaHI/IQ pacTCKaHUC 1 3allIOJIHCHHUE MMasJIbHBIX 3a30POB
[IPUITOCM. OcHoBHbBIE 3aKOHOMCPHOCTH, XapaKTCPUCTUKH U
MCTO/IbI KX ONIPEACTICHUA. I/IsyquI/Ie KOHCIICKTOB HCKHHfI n

€KOMEHTyeMOH JINTEpaTypbl, 0pOpMIIEHHE OTYETOB IO

Tectnl




®opMbI TEKYLIETO

Moayab B . HanMeHoBaHMe TeM 3aHATHI Oo0bem, HNHuTepakTHB, KOHTPOJISA (HauMe-
y4eOHol . Cemectp Banasl
(pasaen) DaGOTLI (yueoHoli paGoThI) q, 9, HOBaHHE OI[eHOY-
HOI'0 CPe/ICTBA)
mabopaTopHBIM paboTam.
Tema 4.2. B3auMo1eliCTBHE KUIKOTO MPHUTIOS U MasieMOro
Tlex. |[MaTepHana. KoHTakTHO-peakTUBHOE IJIaBIEHUE, B TOM 5 1 ) i TecThr
Y1CIIe C MOABOJOM OJJHOIO M3 KOMIIOHEHTOB B apoBOH ¢a-
3€.
[IpakTrueckas padota Ne9. BzaumoaeiicTBUE KHIKOTO
[p [MPHIO 1 NAsSEMOrO MaTepuaa. KoHTakTHO-peakTuBHOE 5 1 3 i TecTsl
[JIaBJICHUE, B TOM YHCJIE C ITOJBOJOM OJHOTO U3 KOMIIO- Ortuersl 1o [1P
HEHTOB B IapoBOi (ase.
Tema 5.1. @akTopsl, BAUSAIOIINE HA CTPYKTYPY U CBOMCTBA
Tex, |[HBIX COeMHEHM: (PU3NKO-XUMHUYECKNE, KOHCTPYKTHB- 5 1 ) i TecThl
Hble, TexHOoNornyeckue. OcoOEHHOCTH KpUCTAIUIU3ALUU
MasHbIX IIBOB.
DakTOpBbI, BIUSIOLUIUE HA CTPYKTYPY U CBOMCTBA MastHBIX
COeMHEHUN: PU3NKO-XUMUYECKHE, KOHCTPYKTUBHBIE, TEX-
CP  [Honoruueckue. OCOOCHHOCTH KPUCTAJUTH3AIINHN MTasTHBIX 5 5 - - TecTsr
M 5 m1BOB. l3ydyeHne KOHCIIEKTOB JIEKIUI U PEKOMEHAYEMOU
CT(;))Iy}I](T;pé " JINTEPATyPHI
CBONCTRA TIASHEX [IpakTHueckas pzi60Ta Nel0. dakTopsl, BIMAIOIINE Ha
O — [p  [CTPYKTYPY H CBOHCTBA MasHbIX COC/IMHEHMUH: ¢uznKo- 5 1 5 i Tectbl
XUMHYECKHE, KOHCTPYKTUBHBIE, TEXHOJIOrHueckue. Oco- Otuersl 1o 1P
OEHHOCTH KPHUCTAJUIN3AIMY MAsHBIX MIBOB.
P Ha6opaT013Ha;1 paborta 1. becdmrocoBast BICOKOTeMIIEpa- 5 4 15 9 Oraerst 0o JIP
TypHas naiika meau. Pabora B MasbIX rpynmnax.
Tema 5.2. OcoOOCHHOCTH KPUCTAJUTH3AIIAHN TTAsHBIX IITBOB.
Tek. Kpucrannuzanus 1 CTpyKTypa MasHbIX IIBOB IIPU Naiike 5 1 ) i TecThr

[PA3HOPOAHBIX MCTAJIJIOB U HEMETAJIJIOB, d TAKXKE CILIIaBOB,

06pa3y}0umx XHUMHUYCCKUC COCANHCHMA.




Monyab
(pa3neun)

Bun
y4eOHol
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO

KOHTPOJIs (HauMe-

HOBAaHME OLICHOY-
HOI'0 CPe/ICTBA)

Monayisb S.
CTpykTypa 1
CBOMCTBA ITasTHBIX
COCTUHCHHM.

CP

OcoOeHHOCTH KpHCTaNIU3alMy NasHbIX MBoB. Kpucran-
IIM3anys U CTPYKTYpA MastHbIX IBOB IIPU MAMKe Pa3HOPOI-
HbIX METAJIJIOB U HEMETAJUIOB, a TAKXKE CIIaBOB, 00pa3yro-
IMX XUMAYECKHE coequHEHUs. V3ydyeHne KOHCIIEKTOB
JIEKIMI M pEKOMEHAYEMON JIUTEPATypPhl

TecThl

I1P

[TpakTrueckas padora Nell. OcoOEHHOCTH KpUCTaIIN3a-
MY TIAssHBIX MBOB. Kpucrammsanus u CTpyKTypa masiHbIX
[IIBOB [IPU MaiKe pa3HOPOAHBIX METAJVIOB U HEMETAJIIOB, a
Tak)Ke CIUIABOB, 00PA3yIOINX XUMUIECKIE COCTMHCHUSI.

Tectnl
Otuertsl no [1P

Jlexk.

Tema 5.3. Kpucramiuzamnus 1 CTpyKTypa MasiHbIX HIBOB IIPU
naiike pa3sHOPOJHBIX METAJIOB U HEMETAJUIOB, a TAKXKE
CILUIaBOB, 00pa3ymoIIUX XUMUYeCKue coequHenus. [lase-
MOCTb JIETKHX U IIBETHBIX METAJJIOB U CIIJIABOB.

Tectnl

CP

Kpucrannu3zamus 1 CTpyKTypa MasiHbIX [IBOB MPH Maiike
[Pa3HOPOTHBIX METAJUIOB 1 HEMETAJIOB, A TAK)KE CILIABOB,
00pa3yromux XUMU4Yeckue coenHenus. [laseMocTs aerkux
1 IIBECTHBIX MCTAJIJIOB U CIIJIABOB. I/I3yqu1/Ie KOHCIICKTOB
TIEKIIUI 1 peKOMEHAYEMOM TUTepaTypsl, opopmIiieHHe OT-
YETOB MO JJTaOOPAaTOPHBIM paboTaM.

Tectrl

I1P

[IpakTuueckas padota Nel2. Kpucramnusamus u CTpykTypa
MasiHbIX I1IBOB MU MalKe pa3HOPOAHBIX METAIJIOB U HEME-
TaJJIOB, a TAKXKE CIJIABOB, 00OPA3yIOIINX XUMUYECKHE CO-
enuHeHus. [lasgseMoCcTh Jerkux v BETHBIX METAJIOB U
CILIABOB.

Tectnl
Otuetsl mo [1P

JIP

JlaGopatopHas pabota 2. BricokoTemmneparypHas ¢ioco-

Bas naiika amomuHus. Pabora B ManbIX rpynmnax.

15

Ortuetsl no JIP




®opMbI TEKYLIETO

Bu .
Moayasb o HanmeHnoBaHnue TeM 3aHATHI Oo0bem, HNuTepakTHB,| KOHTPOJIS (HAUMe-
y4eOHol . Cemectp Banasl
(pasaen) AGOTLL (yueoHoli paGoThI) q, 9, HOBaHHE OI[eHOY-
P HOI'0 CPe/ICTBA)
Tema 6.1. [TagseMOCTh JIErKHUX M IBETHBIX METAJJIOB M CILIa-
Jlex. [BoB. IlasseMOCTH KOHCTPYKIIMOHHBIX CTaJ€H, 4yTr'yHa, KOp- 3) 1 - - TecTsl
[PO3MOHHO-CTOMKHX CTaJ€H U )KapONpPOYHBIX CILUIABOB.
[TpakTiueckas paborta Nel3. [TassemocTh JeTKUX U LIBETHBIX
[Ip  [METAUIOB M CIIIaBOB. [TasiemoCTh KOHCTPYKIIMOHHBIX CTa- 5 1 2 TecTsr
1ell, 4yryHa, KOppO3UOHHO-CTOMKUX CTaJlel U Kaporpoy- Otuersl 1o 1P
HBIX CIJIABOB.
[lasieMOCTb JIErKMX U LIBETHBIX METAJIOB U CILIaBOB. Ilase-
MOCTh KOHCTPYKIITMOHHBIX CTaJIeH, YyryHa, KOPPO3UOHHO-
CP  [cTOMKHX CTasiei U )KapOoIpPOYHbIX CIUIABOB. M3yueHne KoH- 5 5 - - TecTsl
CIIEKTOB JIEKLIMH U PEKOMEHyeMOIl JInTeparypbl, 0hopM-
JICHHE OTYETOB MO J1a00paTOPHBIM paboTam
M 6 Tema 6.2. [TasseMOCTh HEMETAJUTMUYECKUX MAaTePUaJIOB C Me-
onyns 6. .
Ly Jlek. [rannmamu. [aiika moaynpoBOAHUKOB U KOMITO3UIIMOHHBIX 5 1 - - TecTsl
[TassieMOCTh KOH-
MaTepHaJIOB.
CTPYKIITMOHHBIX
ATCDHANOR [TasieMOCTh HEMETAIUTMYECKUX MaTEPHUATIOB C METAJJIAMH.
p ' CP [laiika NOMyNPOBOAHMKOB U KOMIIO3UIIMOHHBIX MaTepHa- 5 5 TecThr
110B. 3ydeHre KOHCIIEKTOB JIEKIUM U PEKOMEHyeMOH JIN-
TepaTyphl
[TpakTiueckas padota Nel4. [TasemocTh HEMETAIIIMUECKUX TecTor
[IP  [marepuanoB c metaimamu. [lalika moaynpoBOAHUKOB U 5 1 2 -
p YHpOBOA Ortuets! no I1P
KOMITO3HITHOHHBIX MaTEPHUAJIOB.
JlaboparopHas pabota 3. becdurocoBas naiika craneii B na-
JIP patoprad p ¢ 5 4 15 2 Otuersl no JIP
pax rmHKa. PaboTa B ManbIx rpynmnax.
Tema 6.3. JleekThl MasiHbIX COEAMHEHU U OCHOBHBIE Me-
Jlek. Jled a 5 1 - - TecTsl
TOJBI UX KOHTPOJIS.
/ledexThl TasHBIX COCTMHEHUN U OCHOBHBIE METOIBI X
CP  [koHTpOms. M3yueHne KOHCIIEKTOB JIEKIIUI U PEKOMEHTy€- 5 5 - - TecTsl

MO JINTEPaTyphl




Monyab
(pa3neun)

Bun
y4eOHol
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueoHoli paGoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus,
4.

®opMbI TEKYLIETO

KOHTPOJIs (HauMe-

HOBAaHME OLICHOY-
HOI'0 CPe/ICTBA)

I1P

[IpakTrueckas padora Nel5. JledhekTsl masHBIX coequHe-
HU 1 OCHOBHBIE METO/bI UX KOHTPOJIS.

Monayis 7.
OcobenHoctu
KOHCTPYHPOBAHUS
MasiHbIX COEJIUHE-
HUI 1 pa3paboTKu
TEXHOJIOTHYECKOTO
[pouecca Mnaiku

Jlek.

Tema 7.1. Tunsl nasHbIX cOeAMHEHUN. BausHue KOHCTPYK-
[[MY MasiHBIX COCIMHEHUI Ha MPOYHOCTh. OCHOBBI pacyeTa
[assHbIX COCIMHEHNUH HA ITPOYHOCTD.

Tectrl

I1P

[TpakTiueckas padota Nel6. Tumbsl nasHbIX COCAMHEHUN.
BiisiHue KOHCTPYKIMU NasiHbIX COEAMHEHUH Ha IpOY-
HOCTh. OCHOBBI pacyeTa MastHbIX COEAMHEHUI Ha IpoY-
HOCTb.

Tectnl
Otuertsl no [1P

CP

TUIBI NasHBIX COEAUHEHUN. BiusHue KOHCTpYKIIMY Masi-
HBIX COEJUHEHHUI Ha TPOYHOCTh. OCHOBBI pacueTa HastHbIX
COCIMHEHUI Ha IPOYHOCTh. M3ydueHne KOHCIIEKTOB JIEKIUI
1 PEKOMEHYEMOU JIMTEPATYPHI

Tectnl

JIP

JlaGopaTopHast pabota 4. AKTUBHAas Taiika aTlOMOOKCH/I-
HOW KepaMUKH C TUTAHOM aJIFOMUHHEBBIMH MPUIIOSIMH. Pa-
00Ta B MaJIbIX Ipynnax.

15

Otuetsl o JIP

Jlex.

Tema 7.2. OcHOBBI pa3paOOTKH TEXHOIOTHYECKUX MPOIIec-
COB HaﬁKH, BI>I60pa OCHOBHBIX U BCIIOMOT'aTCJIBHBIX MaT¢C-
pHAIIOB, a TAK)KE PEKUMOB MAKH. DKOIOTHYecKas 6e3-
OMacHOCTh M OXpaHa TpyJa npu naiike. JIeknus-0ecena.

Tectrl

CP

OCHOBBI Pa3paOOTKH TEXHOIOTUYECKUX MPOIIECCOB MANWKH,

BI)I60pa OCHOBHBIX U BCIIOMOT'aTCJIBHBIX MAaTCPHUAJIOB, d

Tak)Ke PeKUMOB MAWKH. DKOIOorndyeckasi 6€30MacHOCTb U

OXpaHa TpyJa Ipu naiike. M3ydeHne KOHCIIEKTOB JIEKIUNA 1
€KOMEHYEMOU JIMTEPATYPhI

Tectrl

I1P

[TpakTudeckas pabora Nel7. OcHOBBI pa3pabOTKH TEXHOJIO-
FMYECKHUX MPOLECCOB MailKK, BHIOOpa OCHOBHBIX U BCIIOMO-
raTeJbHbIX MAaTEPUAJIOB, a TAKXKE PEKUMOB NalKU. JKOJI0-

rudeckas 0€30MacHOCTh M OXpaHa TpyJAa Mpu naike. JIek-

Tectnl
Otuertsl mo [1P




®opMbI TEKYLIETO

Moayab B . HanMeHoBaHMe TeM 3aHATHI Oo0bem, HNHuTepakTHB, KOHTPOJISA (HauMe-
(pasaen) yqeﬁﬁﬂon (yueoHoli paGoThI) Cemecrp q, basant 9, HOBaHHE OI[eHOY-
pabOTEI HOI'0 CPe/ICTBA)
mus-Oecena.
CP [ToaroToBka Kk 3amure J1abOpaTopHbIX pabOT U UTOTOBOMY 5 10 ) i Tecthr
TECTUPOBAHUIO
Hroro: 144 100

Cxema pacyera UTOroBoro 6ajia
WToroBeiii peHTUHTOBBIM OaM1 10 yueOHOMY Kypcy orpeaensercs mo cxeme «Cymma» — cyMMa OajijloB MO BCEM y4€OHBIM MEPOIPHUATHSIM,

nNpeaAyCMOTPCHHBIM B KYpPCC (CyMMa 0amIo0B MO BCEM

MPAKTUYECKUM 3aHATUAM) + (pe3ylbTaT HMTOTOBOTO TeCcTa) M BCE JAETUTCS Ha 2.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanuzanum pa3IuvHBIX BUIOB yu4eOHOUM pabOThI (JIEKIIKUHU, JIaOOpaTopHbIe PabOTHI, ca-
MOCTOATENNbHAsE pPad0Ta) CIOIB3YIOTCS CIIEAYIOIINE COBPEMEHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHHU:
- TEXHOJIOTHUS TPAAUIIMOHHOTO 00y4YeHHUsI (JIeKI[UH, CAaMOCTOsITeNIbHAsI paboTa);
- TH(POPMAIIMOHHBIE TEXHOJIOTUN (BU3YyaJbHBIC JICKIIMH, BBHIIOJHEHUE JTA0OPATOPHBIX paboOT ¢ HC-
MOJIb30BAHMEM IIPOrPAMMHBIX U TEXHUYECKHUX CPEICTB);
- UHTEPAKTUBHBIC TEXHOJIOTMH (paboTa B MaJIbIX TPYIINAX).

[IporpaMMa JUCHUIUIMHBI MPEAyCMaTPUBAET MIMPOKOE UCIOJIb30BaHUE B yUeOHOM IIpoliecce
AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN (KOMITBIOTEPHBIC JIEMOHCTpAIUH, pa3oop
KOHKPETHBIX CUTyalui, paboTa HaJl MPOEKTaMH) B COUYETAaHUU C BHEAYAUTOPHON CaMOCTOSTEIbHON
paboToii ¢ 11eNbI0 GOPMUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIIIXCS.

[TomuMo yKazaHHBIX 00pa30BaTENIbHBIX TEXHOJOTUN CTYJEHThl AKTUBHO MPHUBIEKAIOTCS K
YYaCTUIO B KA4eCTBE CIyIIATeNIed B HAYYHBIX CEMHUHapaxX KadeApbl, MPOBOISATCS KOHCYIbTAIHH
IIPU HallMCAaHUM IMyOJIUKALUN IO TEMaTHKE UCCIIeIOBaHMUSI.

6. MeTonuyeckune yKa3aHusi 0 OCBOECHUIO THCIHILTHHBI

[Ipu ocBoeHHMH BCEX pa3esiOB AUCHUILUIMHBI HEOOXOAUMO COYeTaHHe BceX (opM ydeOHOMH
NEeSITeIbHOCTH: U3yYCHHE JICKIIMOHHOTO MaTepralia, BBIMOJIHEHUE 3a1aHUi Ha JTa00OpPaTOPHBIX 3aHs-
TUSIX KaK C UCIOJh30BAHNEM KOMITBIOTEpA TaK U 0€3 HEro, CaMOCTOSITENbHAs paboTa C peKOMEHY-
€MOH JINTEpaTypold W KCIIOJIb30BAaHHE METOIMYECKUX yKa3aHWW, KOHCYJbTAIIMH IPENoIaBaTeleH
IIpU BBIITOJHCHUN CaAMOCTOATCIIBHBIX pa60T. Ocoboe MecTO 3aHMMAET HHTCPAKTUBHAA MCTOIHKA
BBINOJIHCHUS U TPEJICTABICHUS CTYJCHTOM IEpe]] TPYIIIOi pe3yIbTaTOB CBOMX JIA0OPATOPHBIX pa-
00T (TIpe3eHTalNH JTIOKIAIO0B).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koa koHTpompyemoi HaumeHoBanue
KOMIIETeHIIUH (WJIN ee YACTH) OIIEHOYHOT0 CPeJCTBA
Tecmosvie 3a0anus Nel-500
Bonpocwi k 3auemy Nel-31
5 [1IK-3 Omuem no nabopamopuwvim pabomam Nel,2,3,4

Omuem no npaxmuyeckum pabomam
Ne]-17

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. BpinioJjHeHue Ja0opaTopHbIx pador Nel-4

JladopaTopnas padora 1. becduirocoBasi BbIcOKOTeMIlepaTypHasi naika MeIu.
Dopma omuema no n1adopamopnoii pavome Nel (codeprcanue):
TUTyJIBHBIN JIUCT.
Llenas paboTHI.
XapaKkTepUCTUKHU UCTIOJIb30BAaHHBIX MAaTEPUAJIOB U MPHUIIOEB.
Dcku3bl 00pa3loB, MPUCIOCOOIEHUN 1 OMUCAHKE UCIIOIB30BAHHOTIO 000y I0BaHUS.
Ornucanne TEXHOJIOTHH MalKy ¢ yKa3aHHEeM TeMIEPaTypbl U APYTHUX TEXHOJIOTHYECKUX TMa-
pameTpoB.

s E

Copepxanue re- ObopynoBanue
Aep Py ’ | BcnomorarenbHble
Onepanus pexoaa U pexu- Ockus PUCTIOCOOTICHHUS,
MaTepuabl
MbI 00pabOTKH WHCTPYMEHTHI
6. Pe3ynbpTaThl MEXaHUYECKUX MCIBITAHUN OOpa3lOB M BHEUIHET0 OCMOTpaA JI0 U IMocie MeXa-
HUYECKUX UCIBITAaHUH.
Matepuan Jnuna IInomane
obpasua u | Ne 06- | HIupuna 06- Paspymaromas| tcp, | Xapakrep
HaXJIECTKH, | HaXJIECTKH,
Mapka pasma | pasna, MM MM 2 Harpy3ka P, H| MIla |pa3pymenus
IPUIIOS
7. AHanu3 pe3yibTaToB U BHIBOBI.

JladopaTopnasi padora 2. BoicokoTemnepaTrypHas ()iiocoBasi naiika aJiOMUHUS.
Dopma omuema no n1adopamopnoii pavome No2 (coodeprcanue):

1. TUTyNBHBIN JTUCT.
2. [{enb paboThI
3. XapakTepHuCcTHKa MCIIOJIb30BaHHBIX MAaTEPHAIIOB U 000PYIOBaHUSI.
4. OnucaHue TEXHOJIOTUU MalKK C YKa3aHUEM TEXHOJIOTHYECKHX TapaMeTpOB.
Copepxanue re- O6opynoBanue
Aep Py ’ | BcnomorarenbHble
Oneparus pexojia U pexu- Ocku3 PUCTIOCOOTICHHUS,
MaTepHabl
MBI 00pabOTKH WHCTPYMEHTBI
S. Tabnuua c pe3yabTaTaMi MEXaHUYECKHX MCIIBITAHUIN U BHEIIHETO OCMOTpA.
[Inpuna JMHA [Tmomane
Marepuan | Ne P A A Paspymaromas | tcp, | Xapakrep
HaXJIECTKH, | HAXJIECTKH, | HAXJIECTKH,
oOpasma | o0p. o . 2 Harpyska, H Mna | pa3pyiieHus




6. AHanu3 pe3ynbTaToB U BbIBOJBI.

Jladoparopnasi padora 3. bBecduirocoBasi naiika crajeil B mapax HMHKA.
Dopma omuema no 1adopamopnoii pavome Ne3 (cooeprcanue):

1. TUTyJIBHBIN JUCT.
2. Llens paboTHI.
3. [Tporpamma paGoOTEHI.
4, Martepuaibsl 1 000pyI0BaHUE.
5. Cxema pa3mereHus: 00pas3IoB ISl MAWKK B KOHTEHHEPE C 3aTBOPOM M3 TIECKa.
6. Ocku3 o0pasia Il MEXaHUYECKUX UCIIBITaHUM.
7. Onucanne TeXHOJOTUY MAWKYU C YKa3aHUEM TEXHOJOTHYECKHUX apaMeTPOB.
Coneprxanue me- Ob6opynoBanue
AP Py ’ | BcnomorarenbHble
Onepanus pexoja U pexu- Dcku3 MPUCIIOCOOJICHHUS,
MaTepuabl
MBI 00pabOTKH WHCTPYMEHTBI
8. Pe3ynpTar MeXaHMUYECKHWX HCHBITAHUN (XapakTep pa3pyllieHHs, pa3pyllarolias Harpyska,
yJieJbHasi MPOYHOCTb).
[MIupuna JIMHA [Lnomans
Marepuan | Ne P A Ha Pazpymaromas | tcp, | Xapakrep
HAXJIECTKH, | HaXJIECTKU, | HAXJIECTKH,
oOpasma | o0p. Harpyska, H Mna | pa3pymieHus
M M M2

9. BrIBOIBI (IOCTOMHCTBA M HEAOCTATKU OSCQIIFOCOBOM MaiiKu CTaliell B mapax UHKA, 00JacTh

MIPUMEHEHUS ).

JlaGopaTropHasi pa6oTra 4. AKTUBHAsl NaliKa aJTIOMOOKCH/IHON KePaMHKH ¢ TATAHOM AJTIOMHU-
HHEBBIMHU MPUTIOSIMHU
Dopma omuema no n1adopamopnoii pavome Ned (codeprcanue):

1. TUTYIBHBIN JTUCT.
2. L{enb paboTHLI.
3. Kpatkue cBeeHust 00 0COOCHHOCTSIX MaliKy M TUTIAX CIIaeB KEPAMUKH C METAJJIAMH.
4. Ob6opynoBaHue U MaTepUabl.
5. [lepevyeHb OCHOBHBIX OINEpaliii TEXIPoIIecca ¢ yKa3aHHEeM TEXHOJOTHYECKUX TapaMeTPOB.

Coneprxanue me- O6opynoBanue

AeP Py ’ | BcnomorarenbHbIe
Oneparust pexojia U pexu- DcKu3 MIPUCTIOCOOJICHUS,
MaTepHuabl
Mbl 00pabOTKH UHCTPYMEHTBI

6 Cxema yCTaHOBKH JIJIsl TIAWKH.

7. Dcku3 oOpasia s MEXaHUYeCKUX UCIBITaHUH.

8 Pe3ynbrar MexaHWYECKHMX MCHBITAHUN (XapakTep pa3pylleHus, pa3pyliaroiias Harpyska,
ylenbHas MPOYHOCTb).

9. BrIBOZBI (HOCTOMHCTBA W HEAOCTATKM aKTUBHOW MallKW KEpaMUKH C METajuIlaMH, 00JIacTh
NPUMEHEHHUS).

Tpeoboeanusn k ogpopmnenuio nadbopamopuvix pabom:

Otyer (WM MPOTOKOJ) TO JabopaTopHOil paboTe odopmiseTcs Ha JMCTax Oenoi Oymaru
dopmara A4 (210x295 mm). TekCT U PUCYHKH pa3MeEIIalOTCsl C OJHOM CTOpOHBI ucTa. [lons gomk-
HBbI OBITH HE MEHee 25 MM ciieBa U 15 MM cripaBa, cBepXy U CHHM3Y. JIMCTBI, HAUWHAS CO BTOPOTO,
JIOJKHBI OBITH TpOoHYMepoBaHbl. [lepBbiM odopmitsiercst TUTYNbHBIN nucT. Ha cnenyromiei crpanu-
e (GopmynaHpyroTcs Leab paboThl U OMUCHIBAETCS XOJ PabOThI, MPUBOIATCS (eciu Tpedyercs)
(bopMyIIbl, pacueTHbIE COOTHOILEHHS U PE3yIbTaThl pacueToB (IKCIIEPUMEHTOB) B BUJIE TaOJIULI, PU-
CYHKOB U rpadukoB. B coOOTBETCTBUU C MOJYyYEHHBIMU pE3yJIbTaTaMH JEJIal0TCsS BBIBOJBI 00 BbI-
NOJTHeHUU 3a1anus. Hymepanus myHKTOB, TaOJIHII, CXeM, pUCYHKOB M I'pa)uKOB CKBO3HAS.




Otuet oopmitsieTcsi B pyKOIMCHOM MM MAIIMHOIMUCHOM BapUaHTe, CIIMBACTCS B CKOPOCIIH-
BaTeJle WIK MEPEIIETAETCA.

Ilpouedypa ouyenueanusn 1a60pamopHoll padomel.

[Tpu npueme 1abopaTOpHOIl pabOTHI OLIEHUBACTCA: TTOJIHOTA BHITIOJIHEHUS OIBITOB U dKCIIEPU-
MEHTOB, MOJIHOTa O(OPMIICHUSI OTYETA U JIOCTOBEPHOCTH MOJNYYEHHBIX PE3YyIbTaTOB, CIOCOOHOCTh
CTYJEHTa MPOBOJUTH AHAJIU3 MOJYYEHHBIX PE3Yy/IbTAaTOB U JIEJIaTh BBIBOJbI, CTEIIEHb IOHUMaHUs U
BJIQ/ICHUS MaTEPUAJIOM.

Kpumepuu oyenku:
- OIICHKA «3aYTEHOY» BBICTABIISIETCS CTYACHTY, €CIIH:

e paboTa BHINOJHEHA B IOJIHOM 00beMe ¢ COOTI0ICHUEM HEOOXOIUMON MOCIIeIOBATEIBHOCTH
IMMPOBCACHUA OIIBITOB U I/I3MepeHI/II>’I;

e 1pu pa3paboTKe TEXHOJIOTMYECKHX IPOIECCOB IMPOJICMOHCTPHPOBAHBI CIIOCOOHOCTh HC-
MI0JIb30BaTh COBPEMEHHBIE WHCTPYMEHTAIILHBI CPEJICTBA U YMECHHUS BBIOUPATh OCHOBHBIC U
BCIIOMOT'aTCJIbHBIC MAaTCPHAJIBI U CHOCO6BI pcamm3ann OCHOBHBLIX TCXHOJIOI'MYCCKHUX IIPO-
IIECCOB;

¢ B IIPCACTABJICHHOM OTYCTC IMMPABHUJIbHO U AKKYPAaTHO BBLIIIOJIHCHBI BCC 3allUCH, Ta6JH/IIH)I, pu-
CYHKH, YCPTCIKU, Fpa(l)I/IKI/I, BBIYUCJICHUA U CACIJIaHbI BBIBOABI,

® [OJIyYCHBI OTBETHI HA KOHTPOJIBHBIE BOIPOCHI 10 JIAOOpAaTOPHOU padoTe.

- OIICHKA «HE 3a4TEHO» BBICTABISICTCS CTYACHTY, €CIIH:

e paboTa BBIOJIHCHA HE MOJHOCTHIO, 1 00BbEM BBITIOJHEHHOW YacTH PabOTHI HE IMO3BOJISICT
CACJIaTh MPABUJIbHBIX BBIBOOOB;

® WM OMBITHI, U3MEPCHUS, BBIYUCIICHUS, HAOJIIOICHHS BBITIOJIHEHBI HEPABUIILHO;

e 1pu pa3pabOTKE TEXHOJOTHMUYECKUX IMPOIECCOB HE MPOJAEMOHCTPHPOBAHBI CIIOCOOHOCTD HC-
MI0JIb30BaTh COBPEMEHHBIE WHCTPYMEHTAIILHBI CPEJICTBA U YMEHHS BBIOUPATh OCHOBHBIC U
BCIIOMOT'aTCJIbHBIC MAaTCPHAJIBI U CIIOCOOBI pamm3ann OCHOBHBLIX TCXHOJOIMYCCKHUX IIPO-
IIECCOB;

® HE MOJYYEHBI OTBETHI HA KOHTPOJIBHBIE BOITPOCHI TI0 JJTabopaTOpHOM padoTe.

7.2.2. BplnoJHenune npakTuyeckux paodoor Nel-17

(HauMeHO8aHUE OYEeHOYHO20 CPedCmsa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)
1. Marepuaibl OpeICTaBUTh MPEo/IaBaTeNo B BUe npe3eHTauii B PowerPoint u otaensHO Tek-
ctroBbIi paiin B Microsoft Word.
2. KonnuecTBo cnaiiioB Mpe3eHTalMU [0 TEME JOJKHO COCTaBIISATh 5-8 HITYK.
3. Cnaiin «TUTyIBHBIA JTUCT» W CIANI CO CIIMCKOM HCHOJB3yEMBIX MCTOYHHKOB WH(POpPMAIUU B
Ipe3eHTaIMU 00s3aTeNIbHBI
4. D¢ dexTbl aHUMalKU U MYJIbTUILUIMKALUK PO IEMOHCTPALIUU CJIAalI0B HE IPUMEHSATh
5. JloknanelBaTh MaTepualibl MPE3EHTALNU Nepe TPYNIoN CTYAEHTOB B (opMe KOH(EpeHIIMH BO
BpeMsl ayJUTOPHBIX MPAKTUYECKUX 3aHSITHH.

Tembl 3a1aHuil 1J151 BHINOJTHEHUs IPAKTHYecKUX padot Nel-17
1. Tlaiixa, ucTopus €e pa3BUTHUSA U POJIb B YCIOBUSAX COBPEMEHHOIO MPOU3BOJCTBA. PUMKO-
XUMHUYECKHE U TEXHOJIOTUYECKHE OCOOCHHOCTH.
Omnpenenenue maku. [IpunsITas TEPMUHOIOTHS M KJIACCH(UKAIHS CIIOCOOOB MAKH.
3. TloBepxHocTb. OKCH/IHBIE TUIEHKH HA TIOBEPXHOCTH METAJJIOB, OCOOEHHOCTH UX 00pa30oBa-
HUS U POCTA.
4. OcHOBHBIE CTaIUU 00pa30BaHMs COCTUHEHUH MU naiike. Bunpl cBs3ell MeXx1y aToMaMu.
Mexannueckue U puU3ndecKue croco0bl aKTUBUPOBAHUS TOBEPXHOCTEH.
6. Xumuueckue crnocoObl aKTUBUpPOBaHMS. Juccoruanus, pacTBOPEHHE M BOCCTAHOBIICHHE
OKCHJI0B. AKTUBHpOBaHUE (IrOcaMHU.
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7. CwmaumBaHue, KaK CTaius oOpa3oBaHHs (U3NUYECKOTO KOHTakTa. YpaBHeHue FOnra. Cma-
YHBaHUE B PABHOBECHBIX U HEPABHOBECHBIX CUCTEMaX.
8. Pacrekanue npurios mo naseMol MoBepXHOCTH. Biusaue crmocoba 06paboTKu ¥ OITOTOB-
KM TIOBEPXHOCTH Ha MpOIIeCcC pacTeKaHus. 3aTeKkaHue npumos B 3a3op. Kanumispaoe Teue-
HUE TPUIIOEB.
9. KonrtakTHOE TBEpI0-KUAKOE IIJIaBJICHHUE AsSeMOro MaTepuala B )KUJIKOM IIPUIIOE.
10. KoHTaKTHO-pEaKTUBHOE IUIABJICHUE M TEXHOJIOIMYECKHE OCOOCHHOCTH KOHTAKTHO- peak-
TUBHOW MalKU.
11. Ocobennoct 00pa3oBaHMs MPOCIOEK XUMHUYECKUX COCAMHEHHH NpU B3aMMOJACHCTBHH
MIPUIIOSA C MasieMbIM MaTepUaioM U UX BIUSHHE Ha CBOMCTBA MasHbIX COCTUHEHUI.
12. OcobGeHHOCTH KPUCTALTM3AIMY TasTHBIX IIBOB.
13. Kpucrannu3anus nasHbiX HIBOB COAEPIKAIIUX IBTEKTUKY.
14. Ocobennoctu (HOpMUPOBAHHS CTPYKTYPHI U KPUCTAILIM3AIMH [IPH MaiiKe Pa3HOPOAHBIX Ma-
TEpHaJIoB.
15. M3orepmudeckas KpHCTaUIM3aMsl MassHOro mBa npu auddy3rnonHoi maiike. I[Iporecch
nudy3uu B TBEPIOM COCTOSHUU.
16. [TasieMOCTh METAJUIOB U CIIJIABOB.
17. Metonbl Hccnen0BaHusl COCTaBa, CTPYKTYpPbl U CBOMCTB MasHBIX coequHeHui. JlegeKxTrl u
METO/JIbl UX KOHTPOJIS.
TeMbl NUCbMEHHBIX PadoT
Ne ni/m Tembl
HE IPETyCMOTPEHBI
7.3. OueHoyHble cpeacTBa AJs NMPOMEKYTOYHOH ATTeCTAMH IO HUTOraM OCBOEHMS
AUCHMILTUHBI
7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTalnu
Cemectp 5
Ne n/nn Bonpocsl k 3a4ery
1  |Onpenenenue naiiku. [IpeumymiectBa u Hegoctatku. O0IacTh IPUMEHEHUS.
2 CymHocTts nporecca naiiku. [lasmenbrit 3a30p. [Ipunoi. OTinyunsa naidlku OT CKICUBAHU
Y CBAPKU IJIABJICHUEM.
3 OO6mas kmaccuuKaius crnocoO0B ManKH.
4 |Knaccudukanus cnoco0oB Naiku 1o xapakTepy 1 HICTOYHUKAM HarpeBa.
5 |Knaccuduxarms cnoco00B maku Mo NpUMEHSEMbIM PUTIOSIM.
6 |Knaccugukanus cnoco60B Naiky 1o y1ajleHnu0 OKCHIHON TUICHKH.
7 |Ilaiika HM3KOTeMIepaTypHas U BBICOKOTemIieparypHas. OTIMYMs U OCHOBHBIE 00JacTH
PUMEHECHHSI.
8  |IIpumoun. Onpexnenenue u knaccuduxanus. OCHOBHbIE TPeOOBAHUS K IPUTIOSM.
9  |CMaymBaHUWE W 3aTE€KaHUE KUJIKHX MPUTIOEB B MAsUTbHBIE 3a30PHlI.
10 |JlerkomaBkue npunou. OCHOBHBIE 00JACTH TPUMEHEHHUS.
11 |IIpunowu ans nailku aJTfOMHHMSL.
12 |Cepebpsiabie mpunon. OCHOBHBIE 00JIACTH MPUMEHEHUSI.




13 |MenHnble, MeTHO-IIMHKOBBIE U MeIHO-(hochopHbIe mpuron. OCHOBHBIE 00JIACTH TIPUMEHE-
HUSL.

14 |MenHo-HHKeNEBbIE, MEIHO-HUKEIEBO-MapraHIeBble M HHUKeJeBble Mpunou. OCHOBHBIC
00J1aCTH IPUMEHEHHUS.

15 |OkcuaHble MICHKU Ha MOBEPXHOCTH METAJJIOB U OCOOCHHOCTH MX POCTA.

16 |Cramum oOpa3oBaHus COCAMHEHUH NPH MaiiKe.

17  |®mrocel. Onpenenenue U KiraccuGukamms.

18 |®xrocel U crocoObl ynaneHus: OKCUAHOM IUICHKU MPH BBICOKOTEMIEPATYPHOU M HU3KO-
TeMIepaTypHOU Maike.

19 [[Tasemoctb. Buasl nedekToB B NasiHbIX COSAMHEHUSIX U METOABI MX KOHTPOJIS.

20 |IlasseMOCTh QJIFOMUHUEBBIX CIUIABOB.

21  |ITasseMOCTh KOHCTPYKIITMOHHBIX CTaJICH.

22 |KOHTaKTHO-PEaKTUBHOE IUIABJICHUE U €ro 0co00eHHOCTH. KOHTaKTHO-peakTHBHAs NaiiKa.

23  |KoHTakTHOE MiaBjieHHe C y4aCTHEM OJIHOTO M3 KOMIIOHEHTOB B apoBoi (ase.

24  |IlasieMOCTb TUTAHOBBIX CILUIABOB.

25 |IlasseMOCTh Me/M ¥ CIIJIABOB Ha €€ OCHOBE.

26 |OcoOeHHOCTH KpUCTAITM3AlMU MMassHOTO I11Ba IpU Naiike. TumoBas cxema CTpOeHUs mas-
HOTO IIBA.

27 |O6pa3oBaHNe XMMHUYECKUX COCMHEHHI B MasHBIX IBaX.

28 |Ocobennoctu (hOpMUPOBAHHS CTPYKTYPHI MASHBIX [IBOB IPH MaiiKe MaTepHaioB Pa3HOTO
XUMHYECKOT'0 COCTaBA.

29 |OcobeHHOCTH KOHCTPYHPOBAHUS NAsTHBIX COSAMHEHUIA.

30 [Pa3paboTka TepMHUYECKOTO ITMKIIA MTaliku. BeiOop crocoba Harpesa.

31 |[Dkomorumyeckast 6€30MaCHOCTh M OXpaHa TPyJa MPH MaiKe.

7.3.2. Kputrepuu 1 HOpMbI OLIEHKH
dopma npose-
Ce- ACHUS

MecTp | MPOMeKYTOYHO

Kpurtepuu u HOpMbI OLleHKH

aTTecTalu
3auer «3aureHo» | Texymmii pedTuHr — 55 u Oosiee OamioB
(10 HaKOTIMTEITb-
HOMy peiftunry) | «HE 339TEHO» Texymmii peTHHT — MeHee 55 OaoB

[TonHbIit OTBET Ha BONPOCHI 3aYETHOTO OMIIETa,
rJ1yOOKO€ U MOJIHOE 3HAaHUE U IOHUMaHHE BCETO
00bEMa U3yYEeHHOTO MaTepuaa; oJHoe IMOHUMa-
HUE CYIIHOCTH PACCMATPUBAEMBIX ITOHATUH, 5B-
JIEHU ¥ 3aKOHOMEPHOCTEM, TEOPH I, B3aUMOCBSI-
3eii; moaHas copmupoBaHHocTh [1K

GBauYTCHO»

Y CTHBIN 3a4eT 110

omieram =
HeBepHblii 0TBET Ha OJTMH BOMPOC 3a4E€THOTO OU-

JeTa, He CTIOCOOHOCTh OTBETUTH Ha JIOMOTHUTETh-
«HE 3a4TCHO» | HbIE BOMPOCHI, HE YCBOUI M HE PACKPBLT OCHOBHOE
conepxanue yueoHoro matepuaina; [1K ue cdop-
MHPOBAaHBI.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1. O6s13aTesbHAs JIUTEpPATypPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juoreke /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
Teopernueckne OCHOBBI NaliKK (JIEKTPOH- Penosuropuit
1 | IlepeBesenues b.H. P p AIIEKTPOH. yuel. mocodue 2018 Ty
HBII pecypc) 1¢CD
2 | HaswinoBa U.C. MartepuanoBeneHue (31eKTPOHHBINA pecypc) | 3IEKTPOH. y4ed. mocodue 2020 ZNAN:\;J M.CO
8.2. lonostHuTEIBHAS JIUTEPATYPA
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAy4HOI 0mn0-
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) TI'ox u3nanus Junorexe /
n/n MeToIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3BC
Penosuropuii
1 | Kpacnonesuesa U. B. ITalika MaTepuanos VYuyebHoe nocobue 2022 Ty
TexHonorus u 000pyAOBaHNE HU3KOTEMITE- Penosutopuit
2 | ®emopoB A.JL . . pYA VY4aebHOe mocobue 2021 Ty
paTypHOU maiiku
3 YeborapeB M.U., Jluxauer | CBapouHOe 1ei0: maika VyebHoe Hocobue 2020 ZNANIUM.CO
B.JI. , Tapacenko b.®. M
4 | llerpynun U.E. CripaBOYHUK 1O TaiKe CripaBOYHUK 2003 bubmorexa TIY
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https://dspace.tltsu.ru/browse?type=author&value=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%BF%D0%B5%D0%B2%D1%86%D0%B5%D0%B2%D0%B0%2C+%D0%98.+%D0%92.&value_lang=
https://dspace.tltsu.ru/browse?type=author&value=%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%BF%D0%B5%D0%B2%D1%86%D0%B5%D0%B2%D0%B0%2C+%D0%98.+%D0%92.&value_lang=
https://dspace.tltsu.ru/browse?type=author&value=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%2C+%D0%90.+%D0%9B.
https://znanium.com/catalog/authors/cebotarev-mihail-ivanovic
https://znanium.com/catalog/authors/lihacev-vladimir-leonidovic-2
https://znanium.com/catalog/authors/lihacev-vladimir-leonidovic-2
https://znanium.com/catalog/authors/tarasenko-boris-fedorovic

8.3. Ilepeyens npodeccHoOHATBHBIX 023 TAHHBIX H MH(POPMALHOHHBIX CIIPABOYHBIX CH-

cTeM

1. Hay4Ho-TexHHUYEeCKUil 1 MPOU3BOACTBEHHBIH XypHa «COOpKa B MAIIMHOCTPOCHUH, TIPUOO-
POCTpOEHUNY. DIEKTPOHHBIN AoKyMeHT. [{octym: http://www.mashin.ru/

2. Kypnan «CBapka 1 JHarHOCTHKay. DNEKTPOHHBIN JoKyMeHT. Jloctym: http://svarka.naks.ru/
3. Kypnan «CBapouHOe MPOU3BOJCTBO». DIIEKTPOHHBIN MOKyMeHT. [loctym: http://www.ic-
tm.ru/

4, Kypnan  «TexHosoruss  MalIMHOCTPOCHHS».  DJIEKTPOHHBIA  JTOKyMEHT.  JlocTyr:

http://www.ic-tm.ru/

8.4. [lepeueHb MPOrPaMMHOro od0ecneyeHun st

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
noroBop Ne 757 ot 04.07.2018, cpok aei-
1 Windows: CTBUS — OECCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc koHTpakt Ne 1653 or 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHS — O€CCPOYHO
5 Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok naeii-
AcademicEdition CTBHSI — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpoxk aeii-
AcademicEdition CTBHS — OECCPOYHO
Mirapolis Human Capital Management JMIEH3HOHHBIH goroBop Ne 42/02/22-K ot
3 02.02.2022, cpok neicTBUS — 110
31.08.2022

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ne Ap. 00bEKTOB /ISl NPOBEACHUS NMPaKTHYe-
/Il | CKHUX M J1a0OpaTOPHBIX 3aHATH, IOMellle-
HUM VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
YAIMXCS (HOMep ayIuTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

VYyeOHast ay1uTopust AJisl IPOBEICHHUS 3aH- CTonbl yueHHUYECKHE, CTYJIbs, JOCKA ayau-
THH JIEKIIMOHHOTO THUIA. Y4eOHas ayiuTOpusl | TOpHasi (MarHUTHO-MapKepHas), POeKTop,
JUIS IPOBEJICHUS 3aHATUN CEMMHAPCKOTO TH- | CUCTEMHBIN OJIOK, 3KpaH C 3JIEKTPOIPHUBO-

na. YueOHast aymuTopus i KypcoBoro mpo- | gom. I1K ¢ Beixogom B ceth MIHTEpHET.
CKTHPOBaHHUS (BBITOJHEHUS KYPCOBBIX pa-
00T). YueOHas ayiuTOpHs JIJIsl IPOBEICHHUS
TPYIIOBBIX U UHIUBUAYATbHBIX KOHCY/IbTA-
1uil. YaeOHas ayJJuTOpus JJIsl IPOBEICHHS
3aHSATHI TEKYIIET0 KOHTPOJIS U MPOMEKYTOY-
Hoii aTtectarmu. (A-303)

2 | YaeOHas ayauTopus JUIsl IPOBEICHUS 3aHsI- Cron yueHuyeckui - 16 mr., CTya y4eHu-




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1Jisl IPOBe/IeHUs] MPaKTH4Ye-
CKHX U JIA00OPaTOPHBIX 3aHATHIA, IOMelLe-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TUH JIEKIIUOHHOTO THIA. Y4eOHas ayuTOpHUs
JUTSL IPOBEJICHUS 3aHATUN CEMHHAPCKOTO TH-
na. YueOHast ayTuTOpHs Uik KypCOBOTO TPO-
€KTUPOBaHUS (BBIMOTHCHUS KYPCOBBIX pa-
00T). YueOHas ayaAuTOpus ISl IPOBEICHUS
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTA-
uil. YaeOHas ayJuTopust sl IIPOBEICHHS
3aHSTHN TEKYIIEro KOHTPOJISI U TPOMEKYTOY-
Hoii arrecrammu. (A-403)

yeckuid - 30 mT., cron pabouuii, mocka
ayuTopHas (MenoBas).

[Tomenienue 115 caMOCTOSITENIbHOM pabOThI
obyuarormxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBXOTCPBI

[ToMerteHre I CaMOCTOSTEILHOM PabOThI
obyuaromuxcs (C-508)

Hocka aynutopHas (MenoBasi), CTOJIbI yue-
HUYECKHE, CTOJI IPEroaaBaTeIbCKUM, CTy-
JIbs, CTEHIBI, TKA]BI.
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