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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstmMu 0CBOGHMSI TUCHUTUIMHBI SBISIFOTCS (OPMUPOBAHUE Y CTYICHTOB MOHUMAaHHS OCHOB U POJIU
JTUCIUIUIMHBI B IPUKJIaHON MeXaHuke; GOpMHUPOBAHKE Y CTYACHTOB 3HaHUH O (PU3HUECKUX, XUMUYECKHX,
MEXaHUYECKUX, TEXHOJOTMUYECKHUX U 3KCIUTyaTallhHOHHBIX CBOMCTBAX COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepuasoB: METAJIOB U CIJIABOB HAa X OCHOBE, 00JIACTH X IPUMEHEHUS; 3HAHUN O TEXHOJIOTHUECKUX
0COOCHHOCTSIX MPOLIECCOB 00PaOOTKH U crloco0axX M3rOTOBJICHUSI U3 HUX JIETaJe, y3JI0B U 3JIEMEHTOB
KOHCTPYKIUH; IIeJIeHaIIpaBlIeHHasl OJITOTOBKA K MIPOU3BOJICTBEHHOM, HAYYHOW, UCIIBITATEIbHONW U HHON

JACATCIIbHOCTH

3a;[aanI/1 OCBOCHU JUCHUIIIMHBI ABJIAIOTCS obecrcucHue CTYACHTOB HGO6XOIII/IMLIM 00BeMOM
TCOPCTUYCCKHUX U IIPAKTUUCCKUX HABBIKOB B obiactu MaTCpPHUATIOBCACHM A, q)OpMI/IpOBaHI/Ie HHXXCHCPHOI'O
MBIIJICHHUA, OPUCHTHPOBAHHOI'O HAa pallMOHAJIBHOC MCIIOJIB30BaHHUEC PECYPCOB U obOecrcucHue HOpM

0€30MacCHOCTH B IIPOU3BOJICTBE

2. Hepe'{enb INIAHUPYEMBIX pE€3yJabTaTrToB 06yqe}mﬂ no JTMCUHMILJINHE (MO[[y.]'IlO), COOTHECCHHBIX C

HHAUKATOPAMHU JOCTUKCHUA KOMIIeTEeHIInii

Ko 1 HaumenoBanue
WHAUKATOPa JOCTHXKEHUS
KOMIIETEHIIUUA

Ko n HaumeHoBanue
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00€CIIEUNBAIONINE JOCTHKEHHE
IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]

OIIK-5 Cnocoben
NpUHUMATh 000CHOBAHHBIC
TEXHUYECKUE PEIICHUS,
BBIOMPATH 3PPEKTUBHBIC U
0e30IacHbIC TEXHUYCCKHE
CpeICTBa ¥ TEXHOJIOTUN
NIPU PEUICHUU 33134
npoeCCUOHATIBLHON
NeSITeIIbHOCTH;

OIIK-5.4 Onpenensier
XapaKTePUCTUKH
KOHCTPYKITMOHHBIX MaTEPHAJIOB
JUTSL peIIeHUs 3a/1a4
npodeCcCHOHATbHON
EeITEIbHOCTH

3HaeT

XapakTepuCTUKU KOHCTPYKIIMOHHBIX
MaTepuasoB

ymeer

Haxonuth ONTHUMAaJIbHBIC napaMmeTpbl
KOHTPOJIMPYEMBIX XapaKTEPUCTUK

BJIajieeT

Metonamu  ompeAeneHusT  XapaKTEePUCTUK

KOHCTPYKIOHMOHHBIX MaTCpHaAJIOB

3. Yka3zanue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa3oBaTeIbHOH MPOrpaMmbl

Jannast tucrumuivHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Mmoaynu» b1.0.20 ocHOBHOI
npodeccuoHansHOM 006pa3zoBaTenbHOM mporpammsl 23.03.03 DkemyaTaus TpaHCIOPTHO-
TEXHOJOTHYECKHUX MAIIMH U KOMIUIEKCOB M OTHOCHUTCS K 00s13aTEIbHOM YacTH y4eOHOTo MiaHa.

Ne

i [IpeamecTByromMe TUCUUILIAHBI

KOI[ N HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHUA KOMIICTCHIINHN

1 [IIpuxnagxas xumus

VYK-1.1, YK-1.2, VK-2.4, OIIK-1.1,
OIIK-1.3, OIIK-1.4, OIIK-1.5

2 | dusuka

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, YK-1.1, YK-1.2, YK-2.4

3 TeOpeTI/I‘leCKaH MCXaHHKa

OIIK-1.2, OIIK-1.4, OIIK-1.5

[IpuxnagHas Xxumus
duzuka
TeopeTnyeckass MEXaHHUKa

Tlocn W€ TUCLUIUINHEI
/i OCJIEYIOIIUE JUCLI

KO}I N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHUA KOMIICTCHIITUHN

1 OCHOBBI TEXHOJIOTHH IMPOU3BOJACTBA ABTOTPAHCIIOPTHBIX

CPEJICTB

OIIK-2.1, IIK-1.1, TTIK-1.2

2 | TexHmueckas KCILTyaTaIisl aBTOMOOMIILHOTO TPaHCIIOPTa

IK-1.3, I1K-1.4, TIK-1.5, TIK-1.6,
IK-1.7, T1K-1.8, T1K-1.9, T1K-6.1,
I1K-6.2, I1K-6.3, T1K-7.6

3 | Dxcneprusa u cepTudUKaIms HA ABBTOMOOWIBHOM TPAHCIIOPTE

TIK-1.2, TIK-1.5, TIK-1.11, TIK-1.16,
MK-2.1, TIK-7.4, TIK-7.5, TIK-9.1,
T1K-9.2, TIK-9.4




4 OCHOBBI pa0OTOCIIOCOOHOCTH TEXHUYCCKUX CUCTEM U

IUarHOCTHUKA

I1K-1.4, T1K-1.14

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4€THBIX ¢IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aolmuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4aloIuXCcs

Kypc
W3 Hux yacel Ha
. Bcero
Bun yueOHo# paboTh 4ACOB MPaKTUYECKYIO
TMOATOTOBKY 2
KonrakrHas padora 8 8
Jlexnmonnsie 3auaTus (JIek) 4 0 4
Jlaboparopusie 3anstus (JIad) 4 0 4
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH padoTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (ClaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYIbTaIHA TIepea SK3aMEHOM H clladua
Yachl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 60 60
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
Yachl: 72 72
3a4YeTHbIE eTHHUIIBI: 2 2

5. ConepsxkaHue JMCHUIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE M0 pa3jiesaM (TeMaM) ¢ YKa3aHHueM

OTBCACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘leﬁl—[bIX 3aHATHH

5.1. TemaTuueckuii MiaH JUCHUILIMHBL (MOJTYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHAWKATOP
o a
JIEKIIUHU 113 JIP Bcero
Ne Pasnensl IUCHUITIMHEL 5 1 CP > | mocTrxxeHn
yac.
U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
eero | TPAKTHT | peero | TPAKTH | pierg | IPAKTH un
YECKYI0 YECKYI0 YECKYIO
MOJAro- THOJATo- TOATro-
TOBKY TOBKY TOBKY
1. |1 paznen. MerannoBeneHue
ATOMHO- KpHCTAJNIMYECKOE
1.1. P 2| 2 2 30 | 34 | OIK-5.4
CTPOCHHE METAJIJIOB ¥ CIJIABOB
2. 12 pazzaen. Teopust U TEXHOJIOTUSA
TePMHUECKON 00paboTKN
®Da30BO-CTPYKTYPHBIN COCTaB U
2.1. | Mexannueckue cBoiicTBa 2 2 2 30 34 OIIK-5.4
METAJJIOB U CIJIABOB
3. |3 pazumen. Konrpons
3.1. [3auer 2 4 OIIK-5.4




5.1. JIexuun

No | HaumeHnoBaHue pazzaena o
. HaumeHnoBanue u kpaTkoe coaep:kaHue JEeKIUn
pas3n U TEMBI JIEKLUN
ATOMHO- KPUCTAJUTMYECKOE CTPOCHHUE METAJIOB U CILIABOB
ATOMHO- AmopdubIie 1 kpucTamindeckue Teaa. OCHOBHBIC TUITBI KPUCTAIITHYECKIX
1 KPUCTAILTMYECKOE pemieTok. AHM30TpoInus B kKpucTtaiuax. [lomukpucraminueckue Tena.
crpoenue MetawioB i | AUCIOKAIMOHHBIN MEXaHU3M YIIPYTOIIACTHICCKON nehopMaIuu.
CILJIAaBOB Annorponust MeTaiioB. JleheKkThl KpUCTAUNINYECKOH PEIIeTKH MeTaa
®a30BO-CTPYKTYPHBIN COCTAB U MEXAaHUUYECKHUE CBOMCTBA METAJVIOB U
®Da30BO-CTPYKTYpHbII | CIUIABOB
2 COCTAaB U MEXaHUYECKUE MexaHudeckue CBOMCTBA METAJIIOB, onpecACIsIEMBIC IIPU CTATUYCCKUX,

CBOMCTBA METAJJIOB U
CIIJIaBOB

CTAllMOHAPHBIX U JUHAMHYECKUX HArpy3Kax. 3aBUCHUMOCTh MEXaHUYECKUX
CBOWCTB CILIaBOB OT ()a30BO-CTPYKTYPHOT'O COCTaBa CIJIABOB.

5.2. JlaboparopHbie pabOTHI

HaumenoBanue pasziena

pJa\fﬂ U TE€MBI JJADOPaTOPHBIX HanmeHoBaHue U cozepxaHue 1a00paTOPHBIX PadoOT
pabot
ATOMHO- duznueckue U CTPyKTypHbIE METO/IbI HCCIICIOBAaHUS MAaTEPHUAIIOB
1 KPUCTAJUTMYECKOE duznueckue U CTPyKTypHbIE METO/IbI HCCIICIOBAaHUS MAaTEPHUAIIOB
CTPOCHHUE METALIOB U
CIIJIABOB
DasoBO-CTPYKTYPHL ﬁI/IKpOCTpYKTypHLII:{I aHaAJIN3 CTPOEHUS YTIEPOIUCTHIX CTaJ'IeIzI, qyTryHOB
UKPOCTPYKTYPHBII aHATIU3 CTPOCHUS YITICPOAUCTHIX CTajel, 4yryHOB
o | cocTas u MexaHmdeckue

CBOMCTBA METAJJIOB U
CILJIAaBOB

5.3. CamocTostenpHas pabota 00ydaromuxcs

No
pasn

HaunmenoBanue pasaciia
JUCHUITIIINHBI 1 TEMBI

CopneprxaHue caMOCTOATENBHOM paboThI

AToMHO-
KPUCTAJUTMYECKOE
CTPOCHHE METAJIIIOB U
CILIaBOB

ATOMHO-KpPUCTAJUIMYECKOE CTPOCHHE METAIIJIOB U CIIJIaBOB

JnarpaMMbl COCTOSHUS

JnarpaMma cCOCTOSIHUS KENE30-IIEMEHTUT

Knaccudukanus, cBoiicTBa 1 MapKUpPOBKa cTajen

Knaccudukanusi, cBolicTBa 1 MAPKUPOBKA YYT'YHOB U IIBETHBIX CIUIABOB
IToaroTroBka K JIEKIIUIM

AmMopduble 1 kpuctamnnyeckue Teaa. OCHOBHBIE TUITBI KPUCTAIITHYECKUX
pemieTok. AHM30Tponus B KpucTtaiax. [lonmukpucraminueckue Tena.
JIucroKalmoHHBI MEXaHU3M YIIPYTOIIaCTUYECKON JedopMaIuu.
Amnotponust MeTaiuioB. JlepeKThl KpUCTATUYECKON PEIIETKH MeTallja.
OcHOBHBbIE CBEJIeHUs O CcIuiaBax. JluarpaMMbl COCTOSIHUS
JIBYXKOMIOHEHTHBIX cucteM. [IpaBuna nocrpoenus auarpamm. OCHOBHBIE
TUTIBI quarpamm coctosaust. [IpaBuino ¢a3 (mpaBusio ['m66ca) u mpaBuio
OTpe3KOB (IIpaBuJjIo peiuara). Jluarpamma coCTOSHUSA KeI€30-1IEMEHTHT.
CBsi3b MEX1y CBOMCTBAMH CILIaBA U JUATPAMMOU COCTOSIHUSI.
DopMHUPOBAHUE CTPYKTYPhI METAILIA TPU KPUCTAILTA3AIIH.
Camonpou3BoJibHAs U HE CAMONIPOU3BOJIbHAS KPUCTAIIA3AIUA,
MoauduIpoBaHHe.

Knaccudukanus, cBoiicTBa 1 MapKHUPOBKA CTasen

W3ydenue knaccupuKaluu, CBOMCTB U MAPKUPOBOK YYT'YHOB, IIBETHBIX




CIIJIaBOB.

®a30BO-CTPYKTYpPHBIN
COCTaB U MEXaHUYECKUE
CBOICTBA METAJLJIOB U
CILIaBOB

N3yuenune $ha30BO-CTPYKTYPHOTO COCTaBa U MEXaHUYECKUX CBOMCTB
METAJIJIOB U CIUIABOB.

Teopus Tepmuyeckoit 00pabOTKH.

W3ydeHne TeXHOIOIMH TEPMUUYECKO 00pabOTKH U METOI0B
MOBEPXHOCTHOTO YIPOYHEHHUS JIeTaJICH.

TexHonorus repmudeckoit 06padorku. [ToBepxHOCTHOE YyIIpOUHEHHE
neTajie

[ToaroroBka K JEKIHUSM.

MexaHnuyeckue CBOMCTBa METAILJIOB, ONPE/EIIeMble IPU CTATHYECKHUX,
CTaIlMOHAPHBIX U JUHAMHUYECKUX HArpy3kax. 3aBUCUMOCTh MEXaHUYECKUX
CBOICTB cILJIaBOB OT ()a30BO-CTPYKTYPHOI'O COCTaBa CILJIABOB.
[IpeBparienus, MpoTEKaOIIKEe B CTAIM IPU HATPEBE U OXJIAXKICHUU.
Jmarpamma “30T€pMHUECKOro pacraja aycTeHuTa. MapTeHCUTHOe
IpeBpalleHHE.

Texnonorus repmudeckoit 00padotku. [loBepxHOCTHOE YyIIpOUYHEHHE
aeranen

OTxur cTanu, ero pa3HOBUAHOCTH, Ha3HaueHue. Hopmanuzanus. 3akaika
ctanu. PazHoBuaHOCTH 3aKanok. Otmyck cramu. Buabl otiycka. MeToisl
MOBEPXHOCTHOTO YIpOo4YHeHHUs fAeTaneil. [loBepXxHOCTHas 3aKaiKa TOKaMH
BbIcokoi yacToTsl (TBY). Xumuko-tepmuueckas oopadotka (XTO).




6. MeToauyecKkue MaTEPHAJIbI 1JI51 CAMOCTOATEIbHOI PadoThl 00yYAKOIIMXCS MO TUCHUIIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHSTUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMAaTU3UPOBAHHBIN MaTepual, U MPAKTUYECKUX 3aHATUH, IPENOJIaratoiuX 3aKpericHrue
H3Y4CHHOT0 MaTepraia U (hopMUpOBaHUE Yy 00yJarOIUXCcsi HCOOXOAUMBIX 3HAHWM, YMCHUH U HABBIKOB.
Kpowme Toro, BaXKHEHIIIUM 3TAIOM U3Y4eHUS TUCIUILUIMHEI SBIISICTCS CaMOCTOSATENIbHAs padoTa
00yJaroUuXcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 110 AUCIUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKHUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

- TIOJITOTOBKA K TEKYIIIEMY KOHTPOJIO0 YCIIEBAEMOCTH CTYICHTOB;

- IOJITOTOBKA K 3a4ETYy.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SIBISIETCS 00513aTEIbHOE TTOCCIICHUE
JICKIIMOHHBIX 3aHATUH 1 JJa0OPaTOPHBIX MPAKTHKYMOB, TaK KaK IPOIYCK OJTHOTO (TeM 0oJjiee, HECKOIbKHX )
3aHATUM MOXET OCJIO)KHUTb OCBOCHME Pa3/IeiioB Kypca.

[Mpucrynas Kk U3y4eHUIO TUCIUTUINHBI, HEOOXOIUMO B MEPBYIO OYepeb O3HAKOMHUTHCS CO-
nepxxaariem PII] nist ctyneHToB 04HOM (popMbI 00yUeHHUsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMU T10
OpraHU3aIMi CAaMOCTOSATEIBLHON pabOThI M TOATOTOBKH K JIA0OPATOPHOMY IPAKTUKYMY.

[Ipu mOATrOTOBKE K CAaMOCTOSTEHHOM paboTe M0 U3YUCHHUIO JUCIUTIIMHBI 00yYarOIMCS
HEe00XO0aUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MaTepUall U IOMOJHUTh €0 C y4eTOM
PEKOMEHJOBAHHOM MO JIAaHHOW TeMe JIMTEpaTyphl;

- IIPY CaMOCTOSITEJIbHOM M3Y4€HUU TE€OPETUUECKOM TEMBI C/iejaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- IOJITOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTHU CTYJEHTOB; MOJATOTOBUTHCS K MPOMEKYTOUHOM
aTTeCTaluu.

Htorom nzydeHus: UCHUILIMHBI SBISETCS 3a4eT. 3a4eT MPOBOAUTCS MO pacnucaHuio ceccuu. Gopma
MPOBEICHUS 3aHATHS — yCTHasA. CTYICHTHI, HE TIPOIICAIINE aTTECTAIIUIO 1O TpaUKy CECCHH, TOTKHBI
JUKBUAUPOBATH 3310JKEHHOCTh B YCTAHOBJIEHHOM MOPSIKE.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4aoIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI TUCIUIUIMHBI

Ko u HaumMeHoBaHue

No KonTponupyemsbie pa3aenbl AUCHUTIIIAHbBI . Bun onienounoro
WHJIMKATOpa KOHTPOJIUPYEMOM
n/m (Momyms) cpencTaa
KOMIIETCHITUHT
ATOMHO- KPUCTAJUTMYECKOE CTPOEHHUE .
1 p p OIIK-5.4 VYerHbli onpoc
METaJUIOB M CIIJIABOB
®a30BO-CTPYKTYPHBIH COCTaB U N
PYKTYP o Y CTHBIN ompoc.
2 | MexaHMYeCKHe CBONCTBA METAJIOB U OIIK-5.4

Pemenne 3agau
CILIABOB

3 |3auer OIIK-5.4




7.2. TunioBbIe KOHTPOJIbHBIC 3a/IaHUS WM UHBIE MaTEPHAIbI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOIINX ATAIbl (POPMUPOBAHUST KOMIIETCHIIHIA B MTPOIIECCE OCBOCHUS AUCIUILITMHBI

Jis mpoBepku c(hOPMUPOBAHHOCTH MHIUKATOPOB AOCTHXeHus kommereHmit  [1K-3.2,1TK-3.4,ITK-
6.1,

Pazgen "Metannosenenue"

Bapuanr 1

3amanue 1. Pacmmdposats Mapku craneii: Créme, 15XCH/, XBI'.

3ananue 2. Hanmmmure ¢a3oBbie EPEX0/bl, ¢ YKa3aHUEM COOTBETCTBYIOIICH TEMIIEpaTyphl (MITH
JMHHH) U 00pa3yOMIEHCst CTPYKTYPHBI TSI )KEIe30yTIEPOANCTOrO CIUIaBa C CoJiep:kanueM yriepoaa 2% B
MIPOLIECCE OXJIAKICHUSI.

Bapuanr 2

3amanue 1. PacmmdpoBats Mapku crajieii: ctanb 65, 30XI'CA, P6MS.

3ananue 2. Hanmmure ¢a3oBbie IEPEX0/bl, C YKa3aHUEM COOTBETCTBYIOIIEH TeMIepaTypsl (WIH
JMHWUH) U 00pa3yoIIEHcst CTPYKTYPHI TSl KEIe30yTIIEPOAUCTOrO CIUIaBa ¢ CoJlepKkanueM yrieposa 5,5% B
Mpoliecce Harpesa.

Bapuanr 3

3amanue 1. Pacmmdposats Mapku craneii: Ctdkm, 0912, V7.

3ananue 2. Hanmmmmre ¢a3oBbie IEPEX0/Ibl, C YKa3aHUEM COOTBETCTBYIOIIEH TeMIIepaTypsl (Wn
JMHUH) U 00pa3yroIencs: CTPYKTYPHBI IS 5KeIe30yTIIepOJUCTOro CIuiaBa ¢ cojepkanueM yriepona 0,01% B
MPOLIECCE OXJIAKICHUS.

J1i1st poBepKH CPOPMUPOBAHHOCTH MHIAMKATOPOB HocTrKeHHs komneTeniuii I[1K-3.2, T1IK-3.4, TTK-
6.1,

Paznen "Teopus u TexHOIOTHS TEpMUUECKONU 00pabOTKH"

Bapuanr 1

3amanue 1. Onpenenenue nousatus «paszay Onucarb, ykazaTb Pa3HOBUIHOCTH CIEAYIOMICH (a3bl:
TBEPIBIE PACTBOPHI.

3anmanue 2. Onucarh GU3NIECKYIO CYIIHOCTD U MTPOUCXOISIINE MTPOIIECCHI TIPH: 1-M IpeBpaIICHUN.

3amanue 3. YKa3aTh pa3HOBHIHOCTH, PEKUMBI, TOJTy4aeMbIe CTPYKTYPHI TIPU CIICAYIOIIEM BU/IE
TEPMUYECKON 00pabOTKH: OTITYCK.

Bapuant 2

3ananue 1. Onpenenenve noHsTus «paza» Onucate, yka3aTb pa3HOBUIHOCTH ClEAYIOLIEH (a3bl:
MeXaHUYECKHUEe CMECH.

3ananue 2. Onucarh PU3NUECKYIO CYIIHOCTD (IIPUBECTH JUarpaMMy pacrazia ayCTeHUTa) U
MIPOMCXOISIINE TIPOLIECCH TPH: 2-M MPEBPAIICHUH.

3amanue 3. Yka3zaTh pa3HOBHIHOCTH, PEKUMBI, ITOJTy4aeMbIe CTPYKTYPHI TIPU CIICAYIOIIEM BU/IE
TEPMHUECKON 00pabOTKU: 3aKajKa.

Bapuanr 3

3ananue 1. Onpenenenve noHsTus «dpaza» Onucath, ykazaTh pa3HOBUIHOCTH ClIeAyomeH (a3bl:
XUMHAYECKHE COCIMHEHUSI.

3ananue 2. Onucarbh PU3NUECKYIO CYIIHOCTh U MIPOUCXOSIINE TPOLIECCHI TPU: 4-M IPEBPAIICHUH.

3amanue 3. Yka3aTh pa3HOBHIHOCTH, PEKUMBI, ITOJTy4aeMbIe CTPYKTYPHI TIPU CIICAYIOIIEM BU/IE
TEPMUYECKON 00pabOTKH: OTITYCK.

7.3. CucteMa OlleHUBAaHUS PE3YIbTATOB OOYUYESHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHE OCHOBHOM M JIOTIOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET XOJ1 PEIICHHMS 3a/a4;

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MMPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO Y4aCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii MporpaMMoi o TUCHUTIIHHE (MOIYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIBHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeTaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSIX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOIHEHUS 33/JaHUM;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIbHEIA 00BEM 3HAHUH 110 JUCLHUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIe1aTh BHIBOIBI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PELICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3aaHHA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX UICTOYHUKOB, PEKOMEHI0BAaHHBIX paboueil mporpaMmon mo
JTUCIUILINHE;

YMEHHS:

- He yME€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOTHEHUS 33 JaHUIN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
oOyJaronuxcsi, He0OX0IUMBIE IS OIICHKU 3HAHUI, YMEHUI 1 HaBBIKOB U (WJIM) OTBITA MPOdECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX 3TaIbl JOPMUPOBAHUS KOMIIETEHIIUN B TPOIIECCE OCBOCHHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeOpeTI/I‘{CCKI/Ie BOIIPOCHI AJIs1 ITPOBEACHU A HpOMG)KyTO‘-IHOfI aTTeCTalnun o6yqa}om1/1xc;1
1. Buem CYITHOCTb METAJINIMYECKOT'0, MOHHOI'O U KOBAJICHTHOI'O TUIIOB cBs3U?

WA~ WN

quciao?

o0 3 N

. KakoBbl XxapakTepHble CBOWCTBAa METAJIJIOB U YEM OHU OIPEAEISAIOTCSA?

. Uto Takoe aneMeHTapHas siaeika’?

. Uro Takoe mosmmoppuzm?

. UTo Takoe mapaMeTp KpUCTaNINYECKON PeIIeTKH, IUIOTHOCTh YIIaKOBKU M KOOPAMHALMOHHOE

. Uto Takoe Mo3an4Has CTpykrypa?
. Buapl nucnokanuii 1 uX CTpOEHHE.
. KakoBbl TepMoiHaMuyeckue ycioBus (pa3oBoro rmpeBparieHus ?

9. KakoBbI mapamMeTpsl Mpolecca KpUCTALUTU3ALNH !

10. Yto Takoe nepeoxyiaxkaeHue?

11. KakoBa CBsI3b MEXAY BEIUYMHOMN 3€pHA, CKOPOCTHIO 3apOKAECHUSA, CKOPOCTBIO POCTa
KPHCTAJUIOB U CTEIIEHBIO NEPEOXIIAKIACHUA?

12. ®opMBI KpUCTAIOB U BIUSHHUE PEANbHOM Cpebl Ha MPOLECC KPUCTAIIIN3ALIMH.
OO6pa3oBaHue ACHIPUTHON CTPYKTYPBHI.

13. B ueM cymHoCTh MOAUPUIMPOBAHUS?

14. Yto Takoe KOMITOHEHT, (a3a, GU3NKO-XMMUIECKask CHCTEMa, YUCIIO CTENeHEH CBOOOIbI?




15. IlpuBenuTe 0OBSICHEHHE TBEPAOTO PACTBOPA, MEXAHUUYECKON CMECH, XUMUYECKOTO
(MeTaNIn4ecKOro) COeTMHEHUSI.

16. Uto mpencTaBisitoT co00ii TBEpAbIE PACTBOPHI 3aMEIICHUS U BHEAPEHUS?

17. Kak cTposiTcst tuarpaMmbl COCTOSIHUS?

18. OOBsICHUTE MPUHITUT ITOCTPOSHUS KPUBBIX HATPEBAHMS M OXJIAXKICHHUS C IIOMOIIBIO ITPaBUIIa
das.

19. Kak OyneT BITISIETh Y4aCTOK KPUBOM OXJIXKIEHUS, €CIIM YHCIIO CTETIEHEH CBOOOIbI PABHO
IBYM U uMeeTcs oaHa ¢asza? To ke, 1 9rciia cTeneHeid CBoOOIbl, pABHOTO SIUHUIIS, B CITydae BBIMAICHUS
TBepAoH ¢a3bl u3 kuakoi. To ke, 17 Yncia creneHei cBo00 b, pAaBHOTO HYITIO.

20. HauepTute 1 nmpoaHAIM3UPYUTE AUArPAMMYy COCTOSTHUS JIJIs CITydast 00pa3oBaHUs
HEIPEPHIBHOTO PsiJia TBEPABIX PACTBOPOB.

21. Haueptute u npoaHaIM3UPYUTE TUATPAMMYy COCTOSIHUS JJISI CITydast MOJTHOM
HEpPacTBOPUMOCTU KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

22. HadepTHTe U IpOaHATH3UPYUTE JUArpaMMy COCTOSHUS JJIs CITy4ast 00pa3oBaHUsl YIBTEKTUKH,
COCTOSIEH U3 OTPAHUYECHHBIX TBEPJIBIX PACTBOPOB.

23. Kakum 00pa3oM OIpeieiIsroTcs: COCTaB (a3 U UX KOJIMYECTBEHHOE COOTHOIIECHHE?

24. B uyeM paznuyue MEeX1y IBTEKTOUTHBIM U 3BTEKTUUECKUM MPEBPALLECHUSIMHU?

25. Bujpl TUKBaIMKM U METOJBI UX YCTPAHEHUS.

26. [IpaBuna Kypnakosa.

27. B ueM paznuune MeXay yIpyrou u miactTuueckou nepopmanusamu?

28. Kak u3MeHseTcsl CTpOSHHE METajlIa B MPOLIECCE MIIACTUIECKOTO 1e(OPMHUPOBAHNUS?

29. Kak u3meHseTcs II0THOCTh JUCIIOKAIUI TIPH IJIACTHYECKOMN AedopMarim?

30. Kak BIusIOT AUCIOKAIUKM HA TPOYHOCTh MeTaia?

31. Ilouemy HabIIOAETCS OTPOMHOE PA3IMUUE TEOPETUUYECKOM U MPAKTUUECKON IPOYHOCTH?

32. Kak BausieT U3BMEHEHHE CTPOSHUS Ha CBOMCTBA JIe(hOPMUPOBAHHOTO MeTaL1a?

33. B ueM CyIIHOCTb SIBJICHUS HAKJENa U KAKO€ OH UMEET MPAKTUYECKOE HCIIOIb30BaHUE?

34. Kakue XxapakTepUCTUKU MEXaHUYECKUX CBOMCTB ONPEIEISAIOTCS IPU UCTIBITAHUH Ha
pactsokeHue?

35. Uto Takoe TBEp10CTh?

36. Kakue MeTo/ipl onpeiesieHus: TBEpI0CTH Bbl 3HaeTe?

37. Yro Takoe yaapHasi BA3KOCTb?

38. Yto Takoe mopor XJI1aJHOJIOMKOCTH?

39. Yto Takoe KOHCTPYKIIMOHHAS IPOYHOCTh?

40. Ot 4ero 3aBUCHUT U KaK ONpPEAeAeTCs KOHCTPYKIIMOHHAS IPOYHOCTh?

41. Kak U3MeHSIOTCS CBOICTBa Ae(OPMUPOBAHHOTO MeTajlia Mpu Harpese?

42. B yeM cymHOCTb Ipoliecca Bo3BpaTa?

43. Yto Takoe MOJIUTOHU3ALUS?

44. CymHOoCTbh IpOLECCOB MEPBUYHON U BTOPUYHOU PEKPUCTATUIM3ALIUU.

45. Kak BIUSIOT COCTaB CIIJIaBa U CTENEHb MIIACTUYECKON AeopMaliiy Ha TeMIepaTypy
pekpucramm3auuu’?

46. Uto Takoe KpUTHUYECKas CTeNeHb aehopmanun?

47. B uem paznuune MEeX]y XOJIOJAHON U ropsyel miacTuuecKuMu AeGopmarusamu?

48. Kak U3MEHSIOTCS CTPOCHHE U CBOMCTBA METaJlJIa MPH Topsiueit IiacTudeckoi aedopmaruun?

49. KakoBo Ha3HauY€HUE PEKPUCTAILIU3AIMOHHOTO OTKUTa U KaK OH OCYIIECTBISETCS ?

50. Uto Takoe GeppuT, ayCTEHUT, IEPJIUT, IEMEHTUT U Jieaeoyput?

51. Kakue nmpeBpalieHus MpOUCXOIAT B CIUIaBax Mpu Temmepatypax At, Ar, At, At, Acm?

52. TlocTpoiiTe ¢ momolIkio mpaBmia (a3 KpuByro oxiaxkaeHus ans ctanu ¢ 0,8% C u st
yyryHa ¢ 4,3% C.

53. KakoBbI CTPYKTYpa U CBOMCTBA TEXHUYECKOTO Kele3a, CTalu U 0eroro yyryHa?

54. B Kakux yCIOBUSX BbLIENAETCS EPBUUHBIN, BTOPUYHBIN WA TPETUUHBIA IEMEHTUT?

55. KakoBo cTpoeHue seaedypura mpr KOMHATHOW TeMIlepaType, HEMHOTO BBIIIE YBTEKTOMIHON
TeMriepaTypbl 727° C 1 HEMHOTO HMKE IBTEKTHUECKOM Temneparypsl 1147° C?

56. Kak BAUSIIOT JErUPYIOLIKE 3IE€MEHTHI Ha MOJIOXKEHNE KPUTUUECKUX TOUYEK JKeJle3a U cTaau?

57. Kakue nerupyromniye 371eMeHThI SIBISIFOTCS KapOu000pazyronumu?

58. Kakue nerupyromiye 31eMeHThI CIOCOOCTBYIOT TpaduTH3ALUU?

59. Kak BAMSIOT JIETUPYIOIIKE 3JIEMEHThI Ha CBOICTBa peppuTa U aycTeHuTa?



60. Kak krmaccupuiupyroT JIETUPOBAHHBIE CTAH MO0 CTPYKTYPE B PABHOBECHOM COCTOSTHUU?

61. B yeM oTiMuune ceporo yyryHa ot 6eiaoro?

62. Knaccuduxarnms 1 MapKupoBKa CepbIX UyTYHOB.

63. KakoBbI CTPYKTYpBI CEPBIX UYT'YHOB?

64. Kak noyiy4aroT BEICOKONPOYHBIN yyryH? Ero ctpoenue, CBONCTBA M Ha3HAUCHHUE.

65. B ueM paznuuue B CTPOCHHH KOBKOTO U MOJIU(DUIIMPOBAHHOTO YYTYHOB?

66. CpaBHHTE MEXaHUUECKHE CBOMCTBA CEPOro, KOBKOTO U BHICOKOIIPOYHOTO YYyT'YHOB.

67. Mexanu3M 00pa30BaHUs ayCTCHHUTA IIPYU HArPEBE CTAJIN.

68. KakoBbl MEXaHU3MBbI U TEMIIEPATYPHBIE PaiiOHbI 00pPa30BaHUsI CTPYKTYP MEPIUTHOTO THUITA
(nepauta, copOuTa, TPOOCTUTA) U OCHHHUTA?

69. B uem paznuune MEeXay MepauToM, COPOUTOM B TPOOCTUTOM?

70. Yto Takoe MapTEHCHUT U B YEM CYIIIHOCTb U OCOOCHHOCTH MAapTEHCUTHOTO MPEBpAILCHUS?

71. Yto Takoe KpUTHYECKAsi CKOPOCTh 3aKAJIKH?

72. OT 4ero 3aBUCUT KOJMYECTBO OCTATOYHOT'O ayCTEeHUTA?

73. B yeM CyIIHOCTb MPEBpAIICHHH, MPOUCXOIALIUX MTPU OTITYCKe?

74. Yto Takoe Koaryysius U Kak U3MEHSIOTCS CTPYKTYpa U CBOMCTBA CTAJIU B CBSI3U C
KOaryJisiiuei KapOuaHOH (a3bl MpU OTIyCcKe?

75. YUeM OTIIMYAIOTCS CTPYKTYPBI TPOOCTHTA, COPOUTA M MIEPJIUTA OTITYCKA OT OJTHOMMEHHBIX
CTPYKTYP, 00pa3yoUuxcs Ipy paciaje NepeoxIakIeHHOTO ayCTeHUTA?

76. KakoBO MpakTHYECKOE 3HAYCHUE TEPMOKHMHETHUECKUX JIMarpamMmm?

77. Kak BAUSIIOT JIETUPYIOIIKE 3JIEMEHTHI Ha MEPIIUTHOE MpEeBpaIicHue?

78. Kak BIUSIOT JIETUPYIOLINE 3JIEMEHTHI HA MAPTEHCUTHOE MpeBpalieHue?

79. Kak npoTekaeT NpoMeKyTOYHOE MPEeBpaIlieHUE B JICTUPOBAHHOM cTaiun?

80. Kak BIMSIOT JIETUPYIOIIKE 3JIEMEHTHI Ha ITPEBPAIEHUs TIPU OTIYyCKe?

81. B ueM CymHOCTb SIBJICHUS OTHYCKHOW XPYNKOCTH?

82. Kak MOXHO yCTpaHUTh OTIIYCKHYIO XPYIKOCTh BTOPOTO pojia?

83. [IpuBeauTe onpeaeseHrs OCHOBHBIX MTPOIIECCOB TEPMHUUECKON 00pabOTKHU: OTKUTA,
HOpMAJIM3AIIH U 3aKAJIKH.

84. Kakue BaM H3BECTHBI PA3HOBUIHOCTH MPOLIECCA OTKUTA U JJIs1 YETO OHU MPUMEHSIOTCA?

85. KakoBa npupoaa Ga3oBbIX U TEPMUUYCCKUX HATPSHKCHHH?

86. Kakue BaM U3BECTHBI PAa3HOBUIHOCTH 3aKAJKU U B KAKUX CIIy4astX OHU IPUMEHSIOTCS?

87. KakoBbl BUIBI ¥ IPUYMHBI Opaka MpH 3aKaike?

88. Kakue Bam m3BecTHBI IpyMHIIbl OXJIKIAIONINX CPEl M KAKOBBI UX 0COOeHHOCTH?

89. OT uero 3aBUCHUT NMPOKATUBAEMOCTh CTAIM U B UEM €€ TEXHOJIOTMUYECKOE 3HAaUeHHE?

90. Kakue BaM U3BECTHBI TEXHOJOTUYECKHE IPUEMBI YMEHBIIIEHUS AehopMalivu mpu
TePMHUECKON 00padoTKe?

91. Jlns yero u Kak Mpou3BOIUTCS 00pabOTKa X0I0A0M?

92. Kak U3MEeHSI0TCA CKOPOCTh M TEMIIEpATypa HarpeBa U3Aeauil U3 JIErupOBaHHON CTaIH MO
CPaBHEHUIO C YIIIEPOJAUCTON?

93. B ueM CymHOCTb U OCOOEHHOCTH TepMOMEXaHU4YeCKOH 00paboTKu?

94. Kak BausieT TOBEPXHOCTHAS 3aKaJIKa Ha HKCILTyaTAllMOHHbIE XapaKTEPUCTUKU U3’

95. Kak perynupyercst TTyOnHa 3aKaJ€HHOTO CJI0s ITPH HarpeBe TOKaMU BBICOKOM 4acTOTHI?

96. KakoBbI CYIITHOCTh M Ha3HAYEHHUE IUArpamMM JOMYCTUMBIX U IPEUMYILIECTBEHHBIX PEKUMOB
HarpeBa Mo/l 3aKajKy TOKaMH BBICOKOM 4acTOThI?

97. KakoBbI IpenMyIIiecTBa MOBEPXHOCTHON MHIYKIIMOHHOMN 3aKaKu?

98. B ueM 3akimrouarotcs (pU3HUecKre OCHOBBI XUMUKO-TEpPMUYECKOM 00paboTku?

99. XuMu3M mpoliecca a30TUPOBAHUS.

100. Xumu3m mpoiiecca 1eMeHTaluH.

101. Ha3HaueHue ieMEeHTAIlMU U PEXKUM TePMHUUECKOH 00pabOTKu mocie Hee.

102. YeM oTIMYaIOTCS PEKUMBI [IEMEHTAIIMU JIETUPOBAHHOM U YIIIEPOAUCTON CTaIN?

103. KakoBbI CBOMCTBA IEMEHTUPOBAHHBIX U a30TUPOBAHHBIX U3/EIIUA?

104. Xumu3m 1 Ha3HAYEHUE TIpoLiecca IUaHUPOBAHUS.

105. B uem paznuunie Mexay AU Py3HOHHBIM U TAIbBAHUYECKUM XPOMHUPOBAHUEM ?

106. Jlns kakux 1esne U Kak IpOU3BOAUTCS HUTPOLIEMEHTALIHS?

107. CymHocThs ¥ Ha3HauY€HUE Ipolecca O0pupoBaHus.



7.4.2. IlpakTrueckue 3aJaHus IS IPOBEACHUS TPOMEKYTOUHOM aTTeCTaIli 00YJarOIIUXCS
[IpakTuueckue 3a1anus AJis TPOBEACHUS IPOMEKYTOUYHON aTTeCTallui 00yJaloIUXCsl pa3MENIeHbI
o aapecy DMOC Moodle (Moodle https://moodle.spbgasu.ru/course/view.php?id=3084)
1. Pacmdposars mapku craneit: Ctone, 15XCH/, XBI'
2. PacumdpoBarh Mapku craneii: crainb 65, 30XT'CA, P6MS5
3. Pacmudposare mapku craneit: Ct4km, 0912, V7A
4. Pacumdpoars mapku uyrynos: CY 30, K4 45-3, BY 75

5. Pacmmudposats Mmapku 6pon3: bpOILl 4-3, bpKH 1-3, bp05C25, bBpAITDK6H6

7.4.3. [IpumepHbIie TeMbl KypcoBOil paboThI (ITpoeKkTa) (pu HAJTMYUH )
KypcoBsie nmpoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI

7.5. Meronuveckne MaTepralibl, ONMPEICIISIONINe IPOIeIyphl OLICHUBAHMS 3HAHUH, YMEHUH, HABBIKOB U
(uv) ombITa IPOPECCHOHATBHOMN NEATETLHOCTH, XapaKTePU3YIOIIHE dTArbl OPMHUPOBAHUS KOMITETCHIIUH
[Iponeypa npoBeaeHHUS TPOMEKYTOUHOM aTTECTAIIMH U TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH
perIaMeHTHPYETCS JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM, OIPEACIISIONIMM TOPSIIOK OpraHu3aiuy 1
MPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTeCTAIMU 00yJIarOIUXCSI.
TumoBbIe KOHTPOJILHBIC 3a/ITaHUS WIH WHBIC MATEPHUAJIBI TEKYIIETO KOHTPOJIS TIPUBEICHBI B 11. 7.2.
[Tpouenypa oneHuBaHusT POPMUPOBAHUS KOMITETESHITUH TP MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeeHa B 1. 7.3.
[TpomMexyTodHast aTTecTamus M0 JUCHUTUIMHE TPOBOANTCS B (hopme 3aderta.
3auet npoBoaUTCs B (hopMe coOeceI0BaHUS

7.6. Kputepuu onieHrBaHus cQOPMUPOBAHHOCTH KOMIETEHIIUN MTPH MIPOBEICHUU MPOMEKYTOUHON

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
Onenka Ouenka
«HEYIOBJIETBOPUTEID | «yAOBIETBOPUTENBH | OIEHKa «XOpOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3a4TEHO» «3a4TEHO»
VYpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIIUH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIIN». «IIPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmn Kommerenmn Kommerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHUs OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHMS OOIIMpPHBIE, 3HaHu
YMEHHMSI U HaBbIKU HE | Oa30BbIE€ CTPYKTYpPHI | CUCTEMHBIE. YMEHHUS | apryMEeHTHPOBAaHHBIE,
Kpurepuu c(hopMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLCHHBAHNS (bparMeHTapHbI U PEenpOAYKTUBHBII YCIIEITHO
HOCSIT Xapakrep, MIPUMEHSIIOTCS K
PEenpOAYKTUBHBII MPUMEHSIIOTCS K PELIECHUIO KaK
Xapaxkrep. PEILICHUIO TUTTOBBIX TUTOBBIX, TaK U
JleMoHCTpHpYyeTCs 3a/1aHHMN. HECTaHIapTHBIX
HU3KHUI YPOBEHb JlemoHCcTpHUpyeTCs | TBOPYECKMX 3aJaHMIA.
CaMOCTOATEIIBHOCTU JOCTaTOYHBIN JlemoHcTpUpyeTcs
IIPAKTUYECKOIO YPOBEHb BBICOKHI YPOBEHB
HaBBIKA. CaMOCTOATENIBHOCTU | CaMOCTOSITEIILHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOIO | MPAKTUYECKOTO HAaBBIKA

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOTPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/aHus ouera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | ydyeOHOTO MaTepHaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxeT BpIOpaTh
METOIMKY
BBIIOJTHEHUS
3alaHUM.
HomnyckaeT rpyObie
OIIMOKY TIPH
BBINOJTHEHU U
3aJIaHuH,
HapyIIAKIINUEe JOTUKY
pEIIcHUS 3a/1a4.
Hemaet
HEKOPPEKTHBIE
BBIBOJBI.

He moxer
000CHOBATH
AITOPUTM
BBIIIOJIHEHUS
3aJaHUH.

HcnwiTeiBaeT
3aTPYIHCHUS 110
BBIOOPY METOIMKHI
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUN
3aJIaHuH,
HapyIICHUS JIOTUKH
pelIeHus 3a1a4.
HcneIThIBaCT
3aTPYIHEHHUS C
(bopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneIThIBaCT
3aTPyIHCHHS TIPH
000CHOBAHHUH
ajropuTMa
BBIIOJIHEHUS
3aJaHUMN.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumenser
TEOPETUUECKUE 3HAHUS
JUTSL BBIOOpa METOIUKH
BBIIIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ox

P BBITIOJTHEHUHN
3aaHUH.
CaMOoCTOSTEIIFHO
aHAJIM3UPYET
pe3yIbTaThI
BBIIIOJIHEHUS 3aJaHMIA.
I'pamoTHO
00OCHOBBIBAET XOJI
penieHus 3aaad.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OILICHOK II0 OTACJIBbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
Or11eHKa «XOpOIIIO»/«3a4TEHOY BBICTABJISETCS, €CIIM CpeiHee apru(PMETHIECKOS HAXOUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMUYECKOE M MATEPHAIBHO-TEXHHYECKOE o0ecneyeHne TUCIHUIIMHBI (MOLyJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUS, U3/1aTENBCTBO, IO/l U3JJaHNs y4eOHOU 1
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Konecnuk I1. A., Knanuma B. C., MarepuanoBeaeHue Ha aBTOMOOUIEHOM

Tpancnoprte, M.: Akagemus, 2012

95

2 Ky3bpmun O. B., HoBukos B. U., Marepuanosenenne, Cankr-IlerepOypr,

2020

http://ntb.spbgasu.ru/
elib/01088/

JlomoJHUTENbLHAA JIUTEPATYPA

1 Kyssmun O. B., Hosukos B. U., Meramnosenenne, Cankt-IlerepOypr:

CII6I'ACY, 2021

http://ntb.spbgasu.ru/
elib/01264/

Obyuaromuecs u3 yucia uHBaIKU10B U ul ¢ OB3 obecneunBaroTcs meyaTHBIMU U (MJIN)
3NEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHUSAM UX

3I0POBBSI.




8.2. Ilepeuenn pecypcoB HHOOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «MHTepHET», HE0OXOMMBIX IS

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET DIEeKTPOHHBIN ajipec pecypca

DIEKTPOHHO-0MOIMOoTeUHas cuctema «JIaHb»

http://e.lanbook.com

DIIeKTpoHHO-O0nOmoTeuHas cucrema «IPRbooksy

http://www.iprbookshop.ru/

COopHuK rocympapcTBeHHBIX cTanaaptoB (I'OCT)

http://vsegost.com/

8.3. [lepeueHb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Haumenosanue

DJIEKTPOHHBIN afpec pecypca

EuHbIi 57€KTPOHHBINA pecypec yueOHO-METOINYECKON JTUTEPATYPHI

www.spbgasu.ru

CIIoI'ACY

DeKTpOHHO-0MOIMoTeuHas cucreMa usgarenscrsa "' IPRsmart” http://www.iprbookshop.ru/
DJIEKTPOHHO-0MOIMOTeUHAs cucTeMa u3aaresibcra "Jlanp" https://e.lanbook.com/
Cucrema nucranmuonnoro ooyuenus CIT6I’ACY Moodle https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX IPU OCYIECTBICHUH 00pa30BaTEIIEHOTO
npolecca 1o AUCHUIUIMHE, BKIII0Yas IepeYeHb JIMIEH3UOHHOIO U CBOOOIHO pacpOCTPAHIEMOT0

IPOrpaMMHOTO 00€CTICUeHUS

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHHs
(JTMTIEH3MOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

Microsoft Windows 10 Pro

Jorosop Ne /132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHHUYECKOE 00€CTICUeHUE TUCIIUTLTAHBI
Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUN U MMOMENICHUH I CaMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MIOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaIIEHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
cpelcTBaMu O0yuYeHuUs

01 . ITomemienus a1 CaMOCTOSITEILHOM pabOThHI

[Tomemnienue amst caMOCTOSTENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.4. 1 .- I[1IK qs our ¢ OB3 (cuctemusiii 6510k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHET» U o0ecreueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

01 . YueOnble ayauTOpuu JJIsl IPOBEIECHUS
JIEKIIMOHHBIX 3aHATUI

YueOHas ayIuTOPHS I TPOBEACHUS 3aHATHHA
JIGKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
obopynoBaHus (IEPCOHABHBIN KOMITBIOTED,
MYJITUMEAUNUHBIA MPOEKTOP, IKpaH, ayJIu0-CUCTEMA),
JTIOCKA, DKpaH, KOMIUICKT y4eOHOH MeOenH,
noAkIroueHne kK komnbiorepHoi cetn CITOIACY,
BbIX0J1 B IHTEpHET

03. YuebHble ayTUTOPUH JIIsl IPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommekt MynbTuMeIuitHOr0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUINHBIN
IIPOEKTOP, IKPaH, ayIn0-CUCTEMA), TOCKA, KOMIIJIEKT
yueOHOI MebemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET.




03. MexxkadenpanpHas 1adopaTopus:
Cexknus A

2-s1 Kpacnoapmetickas yi. n1.4

Aya. Ne 40, Ne 15, Ne 226

IM'mopaBnuueckas mammna 30tc; McnibitaTensHas
mamuHa 140tc; [Ipecc runpaBauueckuii 50tc;
Mamuna ucneitarensas S0tc; [pecc
ruapaBinnueckuii S00Tc; YHUBEpcalibHask HAMOJbHAS
UCIBITaTEIbHAS SJICKTPOMEXaHUYECKasi MaIIUHA 10
100 kH; YHuBepcanbHas HaCTOJIbHAs UCIbITATEIbHAS
aJeKTpoMexaHudeckas Mamusa a0 10 xH;
YHuBepcanbpHasi HaCTOJIbHAs UCTIBITATEIbHAS
aJeKTpoMexaHndeckas MamurHa 10 SOxkH;
YHuBepcanpHas 3JIeKTpOMEXaHNYeCcKast
ucneiTarenbHas wmamuHa 600kH; Cepso-
rUApaBiInyeckas ucnbitareabHas cucreMa UTM Ha
100xH; CepBoruapaBinuueckasi BBICOKOYaCTOTHAs
ucneITarenbHas cucremMa MaKron na 25kH;
CepBorupaBnuyeckas UCTIBITATEIbHAS CHCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOM JeEKTOCKOI JJIsl KOHTPOJISl OETOHA,
JleTekTop cTep>KHEW apMaTyphl U OIpeeieHne
TOJIIIMHBI 3aITUTHOTO CJI0s1; MOJOTOK JUIS UCIIBITAHUN
6erona SilverSchmidt PC; IIpuGop miist onpeneaeHus
MIPOYHOCTU MaTepuanoB MeTogoM oTpeiBa [10C
50MTI'4.Y; Teepaomep Equotip 3; YibTpasBykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc
n3mepuTtenbHblid 40-kananbhbIl; TDS-530-30 -
Kommitekc nameputenbHbiii 30-kanaabHbIN; HoyTOyK
ASUS X450LB-WXO0; ITopTaTuBHBIH MHOTOOCHOBHOM
ONTHUKO-YMHUCCHOHHBINH aHATU3ATOP XUMUYECKOTO
cocraBa MeTayuioB u crutaBoB PMI-MASTER UVR
Pro; IlopTaTuBHBIN peHTIeHO-(ITyOpECeHTHBIN
CHEKTPOMETP ISl aHAIM3a METAJLIOB C

BO3MOJKHOCTBIO OTpeACIICHUs "IeTKUX 3J1eMeHTOB" X-
MET 8000 Expert

Z[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBaroTCs CIICHHMAJIBHBIC YCIIOBHA IJIA ITOJIYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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