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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

LenssMu OCBOCHUS AUCHUIUIMHBI ABISIOTCS (DOPMUPOBAHKE Y CTYACHTOB IOHMMAaHUS OCHOB U POJIU
JTUCLUIUIMHBI B IPUKJIAHON MeXaHuKe; (POPMUPOBAHUE Y CTYICHTOB 3HaHUH O PU3NUECKUX, XUMUYECKUX,
MEXaHUYECKUX, TEXHOJIOTHYECKUX U DKCILTYyaTallHOHHBIX CBOMCTBAX COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTepHajoB: METAJUIOB M CIUIABOB Ha X OCHOBE, 00J1aCTH MX MPUMEHEHHUS; 3HAHUH O TEXHOJIOTHYECKUX
0COOCHHOCTSIX IPOLIECCOB 00PAOOTKY U CIIOCO0aX U3rOTOBJICHUS U3 HUX JETalleH, y3710B U JJIEMEHTOB
KOHCTPYKIMI; LeJICHAIIpaBJICHHas IOATOTOBKA K IPOU3BOCTBEHHOM, HAYYHOH, UCIIBITATEIbHON U UHOMN

NEeATEILHOCTH.

3aﬂa‘{aMI/I OCBOCHUA JUCHUILIMHBI ABJIAIOTCS obecneyeHne CTYACHTOB HGO6XOI[I/IMBIM 00BeEMOM
TECOPCTUUCCKHUX U MPAKTHYCCKNX HABBIKOB B obnacTu MaTCpraIOBCACHUSA, (bOpMI/IpOBaHI/Ie HWHXXCHCPHOI'O
MBIIVICHUA, OPUCHTHPOBAHHOI'O Ha PAllMOHAJIBHOC NCITIOJIb30BAHHUC PECYPCOB U obecneyenne HOpM

0€30I1aCHOCTH B IIPOU3BOACTBCE.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €

HHAUKATOPAMH JOCTHKCHUA KOMIIeTeHIInii

Kon u HanmeHoBaHne Kon 1 nanmeHoBanne [Tnanupyemble pe3ynbTaTel 00yIEeHUs 110
KOMITCTECHIHH WHIUKATOPa TOCTIKCHUS JMCIUITINHE, 00eCTIeUnBaIOIINE JOCTHKCHUE
KOMITETCHIINH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHus OITOII

OIIK-5 Cniocoben OIIK-5.4 Onpenensier 3HaeT

NpUHUMATh 0OOCHOBAHHBIC |XapaKTEPUCTUKU XapaKkTepUCTUKU KOHCTPYKIIMOHHBIX

TEXHUYECKHE PEIICHUS, KOHCTPYKIIMOHHBIX MaTepPHajOB | MaTepHAaIOB

BBIOMPATh 3(PPEKTUBHBIC U | TS peIIeHUs 3a1a9 ymeer

Oe30macHbIe TEXHUYECKHE | TpodecCHOHANBHOMI Haxonutp ONITUMAJIbHBIE napameTpsbl

CpeACTBa M TEXHOJIOTUU JeSITeTbHOCTH KOHTPOJIHMPYEMBIX XapaKTEePUCTHK

IpY PEUICHNH 33134 BJajieeT

npodeccuoHaIbHON MetogamMu  ompeneNeHusl  XapaKTePUCTHK

JeSITeTbHOCTH; KOHCTPYKLIMOHHBIX MaTepUaAJIOB

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI

JanHast tucuuiuivHa (MOAysb) BKiItodeHa B biok «lucuumnnunel, Mmonyan» b1.0.19 ocHoBHOIM
npodeccuoHalibHON 00pa3zoBarenbHOM porpammel 23.03.03 DkcrutyaTaiys TpaHCIIOPTHO-
TEXHOJIOTUIECKUX MAIIWH M KOMIUIEKCOB M OTHOCHUTCS K 0053aTeIbHON YacTH y4eOHOTO IJIaHa.

No

i [IpenmecTByronme JuCUUILTMHBI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHIXXCHHA KOMIICTCHIIMH

1 |®Pusuxa

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

2 | Teoperndeckasi MEXaHUKa

OIIK-1.2, OIIK-1.4, OIIK-1.5

3 [ Xumus

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

IMMOJIYYCHHBIX ITPU U3YUCHUHN NPCAIICCTBYOINUX JUCITUIIIINH.

YcnenHoe 0cBOeHNE JaHHOW JUCIUIUIMHBI 0a3upyeTcsl Ha 3HaHUSIX, YMEHUAX U HaBbIKaXx,

No Kona n HamMeHOBaHWE HHIUKATOPA
[Tocnenyromue qUCHUIIIMHBI
n/m JIOCTH>KEHUSI KOMITETEHIINH
1 OCHOBBI TEXHOJIOTUY ITPOU3BOACTBA aBTOTPAHCIIOPTHBIX OITK-2.1, TIK-1.1, TTK-1.2
CPEJICTB
IK-1.3, I1K-1.4, TIK-1.5, TIK-1.6,
2 | TexHuueckas SKCIUTyaTanus aBTOMOOMIIBHOTO TPAHCIIOPTA IK-1.7, I1K-1.8, TIK-1.9, T1K-6.1,

I1K-6.2, I1K-6.3, T1K-7.6

IK-1.2, I1K-1.5, TIK-1.11, [TK-1.16,

3 |Dxcneprusa u ceprudukanms Ha aBToMoOmIbHOM Tpancnopte | [1K-2.1, T1K-7.4, TIK-7.5, T1K-9.1,

I1K-9.2, I1K-9.4




OCHOBBI pabOTOCTIOCOOHOCTH TEXHUYECKUX CUCTEM U
JIMarHOCTHKA

4

I1K-1.4, IIK-1.14

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4yalouuxcs ¢ npenojasaresieM (110 BUAaM y4yeOHbIX

3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00TY 00yUYaK0IIUXCS

Kypc
W3 Hux yacel Ha
. Bcero
Bun yue6Hoit paboTh 4acoB IIPAaKTUYECKYIO
IOATOTOBKY 2
KonrakrHas padora 8 8
Jlexnmonnsie 3ausaTus (JIek) 4 0 4
Jlaboparopusie 3ausaTus (J1ad) 4 0 4
Hnast KOHTaKTHas pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIIMY TIO KypCOBOM paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3ayeTa C OLICHKOM; 3alllUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KoHCYNBTaIUSA TIepes IK3aMEHOM U c1aya
Yachl HA KOHTPOJIb 4 4
CamocTositesbHast padora (CP) 60 60
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
qachl: 72 72
3a4eTHbIC eIHHUIbI: 2 2

5. Copepikanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

5.1. TemaTrueckuii MIaH TUCIUTLIMHBI (MOJIYIIS)

Konrakthas pabora (1o yueOHbIM
3aHATHUAM), Yac. Kon
WHAWKATOP
a
2| mexmum I13 JIP Bcero,
Ne Pa3nensl nUCHUNINHEL ::? CP qac IOOCTIDKEHU
W3 HUX W3 HUX W3 HUX ’ A
Ha Ha Ha KOMIICTCHI]
Boero | "PA™MT ) peero | MPATMT | poero | MPAKTH uu
YECKYIO YECKYIO YECKYIO
MOJATro- MHOATOo- TOATro-
TOBKY TOBKY TOBKY
1. |1 pazmen. MetannoBeneHue
ATOMHO- KPUCTAJUTMYECKOE
1.1, P 2| 2 2 30| 34 |ONK-54
CTPOCHHE METAJIJIOB U CIJIABOB
2.
2 paznen. Teopust U TEXHOJIOTHUS
TEPMUYECKOI 00paboTKH
Da30BO-CTPYKTYPHBINA COCTAB U
2.1. | MexaHUYECKHe CBOHCTBA 2| 2 2 30 34 OIIK-5.4
METaJIOB U CIIJIABOB
3. |3 paznen. Kontpons
3.1. |3ager 2 4 OIIK-5.4




5.1. JIexuuu

Ne | HaumeHoBanue pasnena .
. HanmeHnoBaHue 1 KpaTKoe COAEpKAHUE JIEKIUI
pasn U TEMBI JIEKIIUI
ATOMHO- KPUCTAJUIMYECKOE CTPOCHHUE METAJIIOB U CILIABOB
ATOMHO- AMopduble 1 kpuctaminyeckue Teaa. OCHOBHBIE TUITBI KPUCTAIITMYECKUX
L KPUCTATHIECKOE pemieTok. AHM30Tponus B Kpuctaiuax. [lonukpucraminueckue tena.
cTpoeHue MeTamioB u | JMCIIOKAIMOHHbII MEXaHU3M YIPYTOIUIACTUYECKOI e opMary.
CILJIaBOB Amnotponust MeTayuioB. JleQeKThl KpUCTAITNYECKON PEeIeTKH MeTallia
@Da30BO-CTPYKTYPHBII COCTaB U MEXaHUYECKHE CBOMCTBA METAIIOB U
®Da30BO-CTPYKTYpHbI | CIUIABOB
o | coctas u Mexammeckne MexaHudeckre CBOMCTBA METAIJIOB, OIIPEAEIIAEMbIE ITPU CTATUYECKUX,

CBOMCTBAa METAJIJIOB U
CIIJIaBOB

CTallMOHAPHBIX U JTMHAMUYCCKHX Harpy3Kax. 3aBHCHUMOCTh MEXaHHYCCKUX
CBOMCTB CIIABOB OT (baSOBO'CTPYKTypHOFO CcocCTaBa CIIJIaBOB.

5.2. JJaboparopHbie pabOThI

HaumenoBanue pasaciia

pJ;:IL Y TeMbI J1a00paTOPHBIX HaunmeHoBaHMe U cosiep:kaHue J1a00paTOPHBIX PadoT
pabor
ATOMHO- Du3NYEeCKUe U CTPYKTYPHBIE METOBI UCCIICOBAHMS MaTEPHATIOB
1 KPUCTAIINYECKOE Ou3NYECKUE U CTPYKTYPHBIE METO/IBI UCCIICAOBAHUS MaTEPHAIIOB
CTPOCHHE METAIJIOB U
CIJIAaBOB
DasoBo-CTpyKTYpHBLi ﬁI/IKPOCprKTypHHI:I AHAJIHM3 CTPOCHUS YITIEPOUCTEIX CTAIICH, HyTyHOB
UKPOCTPYKTYPHBIN aHAJIN3 CTPOCHUS YIIIEPOIUCTHIX CTANICH, UyTYHOB
o | coctas u Mexanmyeckue

CBOMCTBA METAJIJIOB U
CIIJIaBOB

5.3. CamocTosTenbHas paboTa 00yJaroUxcs

Ne
pasng

HaumenoBanue paznena
JUCHUITIINHBI 1 TEMBI

CopneprkaHue caMOCTOSATENbHOM paboThI

ATOMHO-
KPHUCTAJUIMYECKOE
CTPOEHUE METAJUIOB U
CIIJIaBOB

ATOMHO-KPUCTANINYECKOE CTPOCHHE METAIIJIIOB U CIJIABOB

JuarpaMMbl COCTOSIHUS

JuarpamMma cOCTOSTHUS KENe30-1IEMEHTUT

Knaccudukanus, cBoiicTBa 1 MapKHpPOBKa CTayen

Knaccudukanus, cBoiicTBa 1 MapKHPOBKA YYT'YHOB U IIBETHBIX CIIJIABOB
[ToaroToBka K JIeKIUsAM

AmopdHsbie 1 Kpuctayuinyeckue tenaa. OCHOBHBIE TUITHI KPUCTAUTMUECKUX
pemierok. AHn3oTponus B kpucramiax. [lonukpucranmnyeckue tena.
JlucrnokalmoHHbIH MEXaHU3M YIPYTrOIIacCTUYECKON JeopMaIiu.
Annorponust MeTauioB. JledekThl KpUCTAUTMYECKOW PEIIETKHA MeTasuia.
OcHoBHbIE CBEe/IEHUS O cIlaBax. /luarpamMmbl cocTOSHUS
JIBYXKOMIIOHEHTHBIX cucteM. [IpaBuna moctpoenus auarpamm. OCHOBHBIE
TUTIBI AuarpamMm coctostaus. [IpaBuno da3 (mpaswmiio ['m66ca) u mpaBuiio
OTpe3KOoB (TIpaBuJjIo peruara). J[luarpamMmma coCTOSTHUS KeIe30-TEMEHTHT.
CB43b MEXTy CBOMCTBAMHM CIJIaBA U TMArPAMMOM COCTOSIHUSA.
dopmMupoBaHuEe CTPYKTYphl MeTalJIa MPU KPUCTAIITU3ALUH.
CamMonpou3BojbHasi U HE CAaMOIIPOU3BOJIbHAS KPUCTAUIU3aIHS,
MoupUIIpOBaHHE.

Knaccudukanus, cBoiicTBa 1 MapKHUpOBKa cTajen

N3yuenune knaccudukanyu, CBOMCTB U MAPKUPOBOK YYT'YHOB, IIBETHBIX




CIIJIaBOB.

@Pa30BO-CTPYKTYPHBIN
COCTaB U MEXaHUYCCKUE
CBOMCTBAa METAJLJIOB U
CILIaBOB

N3yuenne (ha3oBO-CTPYKTYPHOTO COCTaBa M MEXaHUYECKHX CBOMCTB
METAJIJIOB U CIUIABOB.

Teopus TepMudeckoit 06paboTKH.

W3yueHne TeXHOJIOTUN TEPMUYECKON 00pabOTKH U METOOB
MOBEPXHOCTHOTO YIIPOYHEHUS JETaNICH.

TexHonorust TepMudeckoit 00padotku. [ToBepXHOCTHOE YIIPOYHEHHE
Jeraneu

[ToaroroBka K JEKLUSAM.

MexaHudeckre CBOMCTBAa METAJUIOB, ONPEAEIsieMble IPH CTATHYECKUX,
CTAIIMOHAPHBIX U JUHAMHYECKUX HArpy3KaX. 3aBUCHMOCTh MEXaHUIECKUX
CBOWCTB CILIaBOB OT ()a30BO-CTPYKTYPHOT'O COCTaBa CIJIABOB.
[IpeBpateHust, IPOTEKAIONIUE B CTAJIU MIPU HAIPEBE U OXJIAXKIACHUU.
Juarpamma H30TEepMUYECKOTO paciaja aycTeHuTa. MapTeHCUTHOE
IpeBpalicHHe.

TexHonorust TepMudeckoit 00padotku. [ToBepXHOCTHOE YIIPOUHEHHE
Jeraneun

OTxuUT cTaNu, €ro pa3HOBUIHOCTH, Ha3HadeHue. Hopmanu3zanus. 3akanka
ctanu. PazHoBuaHOCTH 3aKanok. Otiyck crainu. Buasl otiiycka. Merobl
MOBEPXHOCTHOTO yIIPOYHEHUs aeTaneil. [loBepXHOCTHAs 3aKaiKa TOKaMH
BbIcOKO# yacToThl (TBY). Xumuko-tepmudeckas oopadorka (XTO).




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOI cHCTeMaTHU3WPOBAHHBIN MaTepHall, U 1aOOPaTOPHBIX 3aHATHHA, TPEINOIAraloIInX 3aKperieHue
M3YYEHHOTO MaTepuaia u (opMUpPOBaHUE y 00YJaIOIIUXCS HEOOXOAUMBIX 3HAHUM, YMEHUN U HABBIKOB.
Kpome Toro, BakxHEHIIMM STallOM W3Y4YEeHHsI TUCIUIUIUHEI SIBISIETCA CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUYECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJIEHTOB;

- IOJrOTOBKA K 3a4eTy.

3a510roM yCHeIHOro OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX 3aHATUN U JIaOOPATOPHBIX MPAKTUKYMOB, TaK KaK MPOIYCK OJHOTO (TeM OoJiee, HECKOIBKHX)
3aHATUI MOKET OCJIOKHUTh OCBOEHUE PA3/EIIOB Kypca.

[Ipucrynas Kk U3y4eHUI0 TUCIUILINHBI, HEOOXOUMO B MEPBYIO 0UYepeab 03HAKOMUTHCS
conepxkanueM PILJ] nist cryieHTOB 3a04HOM (OpMBI O0YUEHHS, a TAKKE METOJMUECKUMH YKa3aHUSIMH 110
OpraHMU3alli CaMOCTOSATEIbHON PabOTHI M MOATOTOBKH K JIAOOPATOPHOMY MPAKTUKYMY.

[Ipu moAroToBKE K CAaMOCTOSITEILHOM pabOTe M0 U3YUYEHHUIO JUCIUILIMHBI 00y4aroIuMCes
HE00X0UMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTb €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPY CAMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CAETIaTh KOHCIIEKT, UCIOJIb3YS
pexomenioBannbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IIPAKTUYECKUE 3aJJaHUs B paAMKaxX U3y4aeMOU TEMBI;

- IOATOTOBUTHCSA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTHU CTY/CHTOB;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTaluH.

Wtorom usyueHus IUCUUIUIMHBI SBJISIETCS 3a4eT. 3a4eT IPOBOAMUTCS 10 pacnucaHuio ceccun. @opma
POBEJCHUS 3aHATUS — ycTHasA. CTyEeHThI, HE MPOIIEIINE aTTECTALUIO 110 TPapUKy CECCUU, TOJIKHBI
JMKBUJIMPOBATH 33JJ0OJKEHHOCTh B YCTAHOBJIEHHOM IOPSIJIKE.

7. OneHOYHBIE MAaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIs YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCH M0 JUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C YKa3aHUEM 3TANOB UX (POPMUPOBAHUS B IIPOLIECCE OCBOEHUS JUCIUIIINHBI

KOI[ 1 HAMMCHOBAHHC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
MHJMKAaTOpa KOHTPOJINPYEMOM
n/m (Momyms) cpencTaa
KOMIIETEHIINH
ATOMHO- KPUCTAITINYECKOE CTPOEHUE .
1 p P OIIK-5.4 VYcTHBIN onpoc
METAJUIOB U CIIJIABOB
Da30BO-CTPYKTYPHBI COCTaB U .
PYKLYP o YcTHBIM onpoc.
2 |mexaHMuYecKHe CBOICTBAa METAJUIOB U OIIK-5.4

Pentenue 3amau
CIIJIaBOB

3 [3auger OIIK-5.4




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTepUAIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OIBITa TPO(HECCHOHATLHOM JICSITEIIbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUN B MIPOLIECCE OCBOCHUS IUCIUTIIMHBI

Jlst mpoBepkH cPOPMUPOBAHHOCTH MHIAMKATOPOB HoCTrKeHHS Komnetenimd  OI1K-5.4

Pa3nen "Metamosenenue"”

Bapuant 1

3amanue 1. Pacmmudposats Mmapku craneii: Ctome, 15XCH/I, XBI'.

3ananue 2. Hanumure ¢a3oBbie Epexo/ibl, ¢ yKa3aHWeM COOTBETCTBYIOLIEH TeMIepaTypsl (Hin
JMHHUH) U 00pa3yIoIehcsl CTPYKTYPHBI ISl KeJIe30yTIepOANCTOrO CIUIaBa ¢ coJiep:kaHueM yriepoaa 2% B
MPOLIECCE OXJIAKICHUS.

Bapuant 2

3amanue 1. PacmmudpoBaTts Mapku craneit: ctanb 65, 30XI'CA, P6MS.

3ananue 2. Hanumure da3oBbie epexoibl, ¢ yKa3aHWeM COOTBETCTBYIOIIEH TeMIepaTypsl (Hin
JIMHHUH) U 00pa3yIomeicsl CTPYKTYPHBI TSl 5KeJIe30yTIIepOAUCTOro CIUIaBa ¢ coJiep:kanueM yriuepona 5,5% B
MpOoLIECCe HAarpeBa.

Bapuant 3

3amanue 1. PacmmudpoBats Mapku craneit: Crdkm, 0912, V7.

3ananue 2. Hanumute da3zoBbie IEPEX0/ibl, C yKa3aHUEM COOTBETCTBYIOIIEH TeMIepaTypsl (Hin
JMHHUH) U 00pa3yroIencs CTPYKTYpHBI IS 5KeIe30yTIIepOUCTOro CIuIaBa ¢ cojepkanueM yriepona 0,01% B
IIPOLIECCE OXJIAXKICHUS.

Jliis mpoBepku chOPMUPOBAHHOCTH MHIUKATOPOB AOCTIbKeHUs kommeTeHmit OITK-5.4

Pazgen "Teopus u TeXHOIOTHS TEPMHUUECKOU 00pabOTKH"

BapuanT 1

3ananue 1. Onpenenenue nouarus «dasza» Onucath, yka3aTb pa3HOBUIHOCTH CIEAYIOLIEH (a3bl:
TBEP/AbIE PACTBOPHI.

3anmanue 2. Onucarh pU3NUECKYIO CYIIHOCTh U MTPOUCXOISIINE MTPOLIECCHI MPH: 1-M MpeBpalleHUN.

3ananue 3. Yka3aTh pa3HOBHIHOCTH, PEKUMBI, MTOy4aeMble CTPYKTYPHI MPU CIEIYIOIIEM BUIE
TEPMHUECKON 00pabOTKU: OTITYCK.

Bapuant 2

3ananue 1. Onpenenenue noHATHs «Pazay OnucaTh, ykazaTb pa3HOBUIHOCTH cieayroei dassi:
MEXaHUYECKHEe CMECH.

3ananue 2. Onucath PU3NIECKYIO CYIIHOCTH (IPUBECTU JUATpaMMy paclajia ayCTeHUTa) U
HPOMCXOAIINE TPOLIECCH MPHU: 2-M MPEBPAILIECHUH.

3ananue 3. YKazatb pa3HOBUAHOCTH, PEXKHUMBI, MTOIy4aeMbIe CTPYKTYPBI IPH CIAEAYIOIIEM BHIE
TEPMUYECKOI 00pabOTKH: 3aKaJIKa.

Bapuanr 3

3ananue 1. Onpenenenue NoHATHS «Pa3a» Onucarh, yKa3aTh pa3HOBHIHOCTH cienyromeil (assl:
XUMHUYECKHE COCMHEHUS.

3anganue 2. Onucath GU3MUECKYIO CYITHOCTh M MPOUCXOASAIINE IPOIECChl PU: 4-M IPEBPALICHUH.

3ananue 3. YKazatb pa3HOBUIHOCTH, PEKUMBI, MIOIy4aeMble CTPYKTYPBI IIPH CIAEAYIOIIEM BHIE
TEPMUYECKON 00pabOTKH: OTITYCK.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
1 JIOTUYECKHU ITPaBUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUILIMHBL U AaBaTh UM KPUTHYECKYIO OLICHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpa METOMKHU BBIMOIHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl CaMOCTOsATENbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOM M JIONOJIHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKH U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUYECKUX 3aHITUSIX, y4acTHE B TPYNIOBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘{HOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC 1 JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaZICET HUHCTPYMEHTApUEM y4E€OHON AMCLUILIIMHBI, YMEHUE €T0 UCII0Ib30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYPbI UCIIOJIHEHMS 3a/IaHUN;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIe 3HAHUS 110 AUCIUILINHE,

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYPhI UCIIOJHEHHUS 3a1aHU;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JIsl IPOBEACHUS POMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BOMPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs

DA W~

YUCII0?

[e BN e}

. B 4em cyImHOCTh METAIUIMYECKOT0, HOHHOT'O U KOBAJIEHTHOI'O THIIOB CBS3U?

. KaxkoBbI XapakTepHbl€ CBOWCTBAa METAJIJIOB U YEM OHU OIIPEAEIAIOTCA?

. UTo Takoe aneMeHTapHas sueiika?

. Uro Takoe noaumopduzm?

. Uto Takoe napameTp KpUCTAIIINYECKON PEIIETKH, INIOTHOCTh YIIAKOBKU U KOOPAMHALIMOHHOE

. Uto Takoe Mo3anyHasi CTpyKTypa?
. Buapl nuciokanuii 1 uX CTpOEHHUE.
. KakoBbl TepMoanHaMudeckue ycinoBus (pa3oBoro mpeBparieHus?

9. KakoBbl mapameTpsl mpolecca KpUucTauin3auun?

10. Yro Takoe nepeoxnaxaeHue?

11. KakoBa cBA3b MEXAY BEIMYMHOMN 3€pHA, CKOPOCTHIO 3aPOKIEHUS, CKOPOCThIO pOCTa
KPUCTAJUIOB U CTETIEHbIO MEPEOXITAKICHUSA?

12. ®opMBbI KPUCTAIIIOB U BIUSHUE PEATLHOM Cpeibl Ha MPOLIECC KPUCTATUTU3AIIHH.
OO0pa3oBaHue ACHIPUTHON CTPYKTYPHI.




13. B yeM cymHOCT, MOAUGMUIIMPOBAHUS?

14. Yto Takoe KOMITOHEHT, (aza, GU3NKO-XMMUIECKasi CHCTEMa, YUCIIO CTENeHEH CBOOOTbI?

15. IIpuBeauTe 00BICHEHHE TBEPIOTO PACTBOPA, MEXaHUIECKON CMECH, XUMHUECKOTO
(METAITHYECKOTO) COCTUHEHHUSI.

16. Yto npencTaBisroT coO0# TBEpAbIe PACTBOPHI 3aMEIIIEHUS U BHEAPEHUs?

17. Kak cTposTcsi [uarpaMMbl COCTOSIHHS?

18. OOBscHUTE MPUHIUI IOCTPOSHUSI KPUBBIX HATPEBAHUS U OXJIAXKICHHUS C TIOMOIIBIO MpaBuia
das.

19. Kak OyneT BBITISAAETh Y9aCTOK KPHUBOUW OXJIAKICHUS, €CIIH YHCIIO CTETICHEH CBOOOIbI PABHO
IBYM U uMeetcs ogHa ¢asza? To xe, 1uig ynciia cTernenel cBoOOAbl, paBHOTO €IMHUIIE, B CITy4ae BbIMAICHUS
TBepAoH ¢a3bl u3 xuakoil. To ke, 1715 yncia creneHel cBo00Ibl, paBHOTO HYIIIO.

20. HauepTuTte 1 mpoaHAIU3UPYUTE JUarpaMmy COCTOSIHUS JJIs CiTydast 00pa3oBaHus
HEIPEPBHIBHOTO Psijia TBEPBIX PACTBOPOB.

21. HaueptuTe u ipoaHaIu3UPYyHUTE TUArpaMMy COCTOSHUS JIsl CIydast MOJHOU
HEPACTBOPUMOCTH KOMIIOHEHTOB B TBEPIOM COCTOSTHUHU.

22. HauepTuTe U mpoaHAIU3UPYHTE JUarpaMmy COCTOSHUS JJIs CiIydast 00pa3oBaHuUsl HIBTEKTUKH,
COCTOSIIIIEH U3 OTPAaHUYEHHBIX TBEP/IBIX PACTBOPOB.

23. Kakum 06pazom ornpenenstorces cocTaB (a3 U UX KOJTUYECTBEHHOE COOTHOIICHHE?

24. B ueM pa3iuune MeX]y SBTEKTOUIHBIM U 3BTEKTUUYECKUM MPEBPALICHUSIMU?

25. Bujpl TMKBAllUU ¥ METOJBI UX YCTPAHEHHUS.

26. [IpaBuna Kypnakosa.

27. B ueM paznuune MeXay yIpyrou u miactTuueckou nepopmanusamu?

28. Kak u3MeHseTcsl CTpOSHHE METaJuIa B IPOIIECCE MIIACTUIECKOTO 1e(hOPMUPOBAHUS?

29. Kak u3MeHseTcsl INIOTHOCTh TUCIIOKAIUN TTPH TIACTUYECKON edhopmariin?

30. Kak BIusitOT IUCIOKAIMK HA TPOYHOCTHh MeTaylia?

31. [Touemy HaOIrOMACTCSI OTPOMHOE PA3ITUYNE TEOPETUIECKON U MPAKTUIECKON MPOYHOCTH?

32. Kak BiausieT u"3BMEHEHHE CTPOSHUS Ha CBOMCTBA JIe(hOPMUPOBAHHOTO MeTaL1a?

33. B ueM CyILIHOCTD SIBJIEHUS HaKJIeNa U KaKoe OH UMEET MPAKTUYECKOE UCII0JIb30BaHNE?

34. Kakue xapakTepUCTUKH MEXaHUYECKUX CBOMCTB ONPEEIISIFOTCS IPU UCIIBITAHUU HA
pacTsbkenue?

35. Yto Takoe TBepAOCTh?

36. Kakue MeTonpl onpeeneHus: TBepA0CTH Bbl 3HaeTe?

37. Uto Takoe yaapHas BA3KOCTb?

38. Uto Takoe mopor XJIaIHOJTOMKOCTH?

39. Uto Takoe KOHCTPYKIIMOHHAS IPOYHOCTH?

40. OT yero 3aBUCHUT U KaK ONPEeNAeTcss KOHCTPYKIIMOHHAS IPOYHOCThH?

41. Kak u3meHstoTcst CBOMCTBa 1e(OPMUPOBAHHOTO METalsIa IIpU Harpese?

42. B yeM cymHOCTSb Tporiecca Bo3Bpara’?

43. Yto Takoe MOJMTOHA3aIH?

44. CymHoCTb NMpOIIECCOB NEPBUYHON U BTOPUYHON PEKPUCTAIIN3ALINH.

45. Kak BIUSIOT COCTaB CIUIaBa U CTEIEHb IJIACTUYECKOM TeopMaliu Ha TEMITEpaTypy
pekpucramm3anuun’?

46. Yto Takoe KpUTHUYECKasl CTeNeHb JedopManun?

47. B ueM paziuure MEeX]1y XOJIOJAHOM U ropsiuel miacTuyecKuMu AeGopmarusamu?

48. Kak U3MEeHSI0TCSl CTPOCHHE U CBOMCTBA MeTaJljia P Topsiueit IiacTudeckon aegopmaruu?

49. KakoBO Ha3HaAYEHUE PEKPUCTALUIU3ALUOHHOTO OT)KUIa U KaK OH OCYIIECTBIISIETCS ?

50. Yto Ttakoe GeppuT, ayCTCHUT, TIEPIIUT, IEMEHTHUT U JeAcOypHuT?

51. Kakue npeBpaiieHns MpoucXo AT B CIIaBax MpH Temnepatypax At, Ar, At, At, Acm?

52. TloctpoiiTe ¢ moMoIIbio npaBuiia a3 KpuByro oxuaxaeHus ais ctamu ¢ 0,8% C u st
yyryHa ¢ 4,3% C.

53. KakoBBI CTPYKTypa U CBOMCTBA TEXHUYECKOTO XKeJje3a, CTAIA U 0eoro yyryHa?

54. B Kakux yCJIOBHSX BBIIEIAETCS MEPBUYHBIN, BTOPUYHBIA UM TPETHUYHBIN [IEMEHTUT?

55. KakoBo cTpoeHue eaedypuTa Ipu KOMHATHOW TeMIIepaType, HEMHOTO BBIIIE IBTEKTOUTHOM
temneparypbl 727° C 1 HEMHOTO HMKE IBTEKTHUECKON TemnepaTypsl 1147° C?

56. Kak BIUSIOT JIETUPYIOIIHME 3JIEMEHTHI Ha MOJI0KEHUE KPUTHUECKUX TOUYEK jKene3a u ctainu?

57. Kakue jerupyrouue 3J1eMeHTH SBIAI0TCS KapOua000pa3yrommumu?



58. Kakwue nerupyromue 3JIeMeHThI CIIOCOOCTBYIOT Tpadutu3anun?

59. Kak BIHSIOT JETHPYIONIUE JIEMEHTHI Ha CBOMCTBA (peppuTa U aycTeHuTa?

60. Kak kimaccuunupyroT JerupoOBaHHbBIE CTAIN 110 CTPYKTYPE B paBHOBECHOM COCTOSTHUM?

61. B yem otnmume ceporo yyryHa ot 6eioro?

62. Knaccudukanust 1 MapKiupOBKa CEphIX YyTYHOB.

63. KakoBbI CTPYKTYpbI CEPBIX UYT'YHOB?

64. Kak nmoJyiy4aroT BRICOKOIIPOYHBIN 4yryH? Ero cTpoeHue, CBOMCTBA U Ha3HAYCHHUE.

65. B ueM paznuune B CTpPOSHUU KOBKOTO M MOJIU(DHUITMPOBAHHOTO YyTYHOB?

66. CpaBHHTE MEXaHHUECKHE CBOMCTBA CEPOro, KOBKOTO U BRICOKOIPOYHOT'O UyT'YHOB.

67. MexanusM oOpa3oBaHHs ayCTEeHUTA IIPU HarpeBe CTaJIH.

68. KakoBbl MexaHM3MBbI U TEMIIEPATypHBIE pailoHbl 00pa30BaHUs CTPYKTYP NEPIUTHOTO TUIIA
(mepauta, copouTa, TPOOCTUTA) U OCHUTA?

69. B ueMm paznuure MEXy epIuTOM, COPOUTOM U TPOOCTUTOM?

70. UTto Takoe MapTEHCHUT U B YEM CYIIHOCTh U OCOOCHHOCTH MapTEHCUTHOTO IIPEBPAIICHHS?

71. Yto Takoe KpUTHUYECKAsI CKOPOCTh 3aKaJIKHU?

72. OT 4ero 3aBUCUT KOJIMYECTBO OCTATOYHOIO ayCTEHUTA?

73. B 4em CyIHOCTh NMPEBPAILCHHH, TPOUCXOIAIINUX MTPU OTIYCKE?

74. Uto Takoe Koarymsius U Kak U3MEHSIOTCSI CTPYKTYpa U CBOICTBA CTajIH B CBSI3U C
KoaryJsiiuei kapOuaHou ¢a3bl pu OTIycKe?

75. UeM OTIMYAIOTCS CTPYKTYPBI TPOOCTHTA, COPOUTA U NIEPIUTA OTIMYCKA OT OAHOMMEHHBIX
CTPYKTYp, 00pa3yIoIIUXCs MPHU paciajie NepeoxIaKIeHHOr0 aycTeHuTa?

76. KakoBO NpakTUYECKOE 3HAYEHNUE TEPMOKUHETUUECKUX AUarpaMm?

77. Kak BAUSIOT JETUPYIOLIKE 3JI€MEHThI Ha MEPIIMTHOE MIPEeBpaIieHue?

78. Kak BAUSIOT JIETUPYIOIIKE AIEMEHTHI Ha MaPTEHCUTHOE MpeBpaleHue?

79. Kak mpoTekaer npoMeXyTOYHOE IIPEBPALLEHUE B JIETUPOBAHHOMN CTaIN?

80. Kak BAMSIOT JIETUPYIOIIME 3IEMEHThI Ha IPEBPALLECHUSI IPU OTITyCKe?

81. B uem cyniHocTh SIBJICHUS OTIYCKHOW XpyHKOCTH?

82. Kak MOXXHO yCTpaHUTh OTIYCKHYIO XPYIIKOCTh BTOPOro pojaa?

83. I[IpuBeauTe onpeaeieHuss OCHOBHBIX ITPOIIECCOB TEPMHUYECKONH 00paOOTKHU: OTIKUTA,
HOpMaJIM3aI1H U 3aKaJIKH.

84. Kakue BaM HU3BECTHBI Pa3HOBUIHOCTH MPOLIECCA OTKUTA U JAJISl YETO OHU MPUMEHSIOTCA?

85. KakoBa npupoja ¢pa3zoBbIX 1 TEPMUUECKUX HANPSKEHUI?

86. Kakue BamM M3BEeCTHBI Pa3HOBUIHOCTH 3aKaJIKU U B KaKUX CIy4yasX OHU MPUMEHSIOTCA?

87. KakoBbl BUJIbI ¥ TPUYUHBI Opaka Mpu 3aKaike?

88. Kakue BaM n3BeCTHBI IpymIibl OXJIAXKAAIONIUX CPEJ] M KAKOBBI UX OCOOCHHOCTH?

89. OT uero 3aBUCHT POKATMBAEMOCTH CTAJIM U B YeM €€ TEXHOJIOTHYeCcKOoe 3HaueHue?

90. Kakue BaM U3BECTHBI TEXHOJOTUYECKHE PUEMBI YMEHbILIEHUS Ae(popMalvu pu
TEpMHUECKON 00paboTKe?

91. Jlnis yero u Kak mpou3BOAUTCS 00pabOTKa X0JI0A0M?

92. Kak U3MEeHSIOTCSI CKOPOCTh U TeMIlepaTypa HarpeBa U3Aeauil U3 JETHpOBaHHOM CTalu 1o
CpPaBHEHUIO C YTJIEPOAUCTON?

93. B ueM CymHOCTb U OCOOEHHOCTH TEpMOMEXaHNUECKON 00paboTKu?

94. Kak BnusieT MOBEPXHOCTHAS 3aKaJlka Ha SKCILTyaTal[MOHHbIE XapaKTEePUCTUKU U3enus?

95. Kak perynupyeTtcs riyOnHa 3aKaJleHHOTO CJI0s TIPU HarpeBe TOKaMHU BBICOKOM 9aCTOTHI?

96. KakoBbI CyIIHOCTh M HA3HAYEHHUE TUarpaMM JI0IyCTUMBIX U IPEUMYILECTBEHHBIX PEKUMOB
HarpeBa M0/l 3aKaJIKy TOKaMH BBICOKOW 4aCTOTHI?

97. KakoBbI NpenMy11eCTBA TOBEPXHOCTHON MHIYKIIMOHHOM 3aKaJKu?

98. B ueM 3aximtouarorcs (pU3HUecKre OCHOBBI XUMUKO-TEpMUYECKOH 00paboTku?

99. XumMu3M nporecca a30THPOBAHUS.

100. Xumu3m mporiecca neMeHTaluH.

101. HaznaueHnue 1eMeHTAIMK U PEKUM TEPMHUIECKON 00pabOoTKH 1mocie Hee.

102. Yem oTIMYAOTCS PEKUMBI [IEMEHTAIIUHU JIETUPOBAHHOW U YTIIEPOAUCTON CcTann?

103. KakoBbI CBOWCTBA IIEMECHTHPOBAHHBIX M a30TUPOBAHHBIX U3JCITANA?

104. XvMu3M 1 Ha3HaYEHHE Npoliecca [IMaHUPOBaHUS.

105. B uem paznuunie Mexay AuQGy3HOHHBIM U TAIbBAHUYECKUM XPOMHUPOBAHUEM?

106. Jlns kakux 1e1ei U Kak TpOU3BOAUTCS HUTPOLIEMEHTALIHS?



107. CymHOCTh 1 Ha3HAYCHHE MpoIlecca OOPUPOBAHUSI.

7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMK 00yYaroIuXCs

[IpakTryeckue 3aJanus AJ1s IPOBEICHHS TPOMEKYTOYHOM aTTeCTal[i 00YYaIOIIMXCs pa3MeEIeHbI
no aapecy DUOC / CJIO Moodle (https://moodle.spbgasu.ru/) / Kadeapsi / TexHOIOrHH CTPOUTEIIBHBIX
MaTepHajoB U MeTposoruu / bakanaBpuar u crienuanutet / MarepuanoBeeHue.

1. Pacmudposare mapku craneit: Ctorne, 15XCH/I, XBI'

2. PacumdpoBarh Mmapku ctaneii: crans 65, 30XT'CA, P6MS5

3. Pacudposare mapku craneii: Ct4kn, 0912, V7A

4. Pacumdpoars mapku uyrynos: CY 30, K4 45-3, BY 75

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

7.4.3. [lpumepHbie TeMbl KypcoBOil paboThI (ITpoeKTa) (Tpy HAJTMYUH )
KypcoBbie npoexTs! (paboThl) yueOHBIM IIJIAHOM HE MPEyCMOTPEHBI

7.5. Meronnueckre MaTepralibl, ONIPEAEIIOIINE IPOLEAYPH] OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(uv) ombITa IPOQPECCHOHANBHOMN NEATETLHOCTH, XapaKTePU3YIOIIHe dTarbl (OPMHUPOBAHUS KOMITETCHIIUH

[Ipouenypa npoBeneHUs IPOMEKYTOUHOMN aTTeCTAallMU U TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
periaMeHTHpPYeTCsl JJOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEAEIISIOIINM MTOPSI0K OPraHU3aluy U
MPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOYHOU aTTecTanuu o0yJaromuxcs. Tumossie
KOHTPOJIbHBIE 33JaHUsI WM UHbIE MaTepHallbl TEKYIIEr0 KOHTPOJIs IpuBeieHsl B 11. 7.2. [Ipouenypa
OLICHUBaHUSI (POPMHUPOBAHUS KOMIIETEHLUHN IIPY IPOBEAEHUH TEKYIIETO KOHTPOJIS IIpUBEAeHa B I1. 7.3.
[IpomexyTouHas aTTecTanys 10 AUCUUIUIMHE IPOBOAUTCS B (popMe 3auera. 3a4eT POBOAUTCS B (popme
cobece0BaHUsA

7.6. Kpurepun oueHuBaHus c(hOPMUPOBAHHOCTH KOMITETCHIIMI TIPU TIPOBEICHUH IPOMEKYTOUHOU
aTTecTauuu

YpoBeHL OCBOCHHUS U OIIEHKA

Kprrepuu Orenka Orenka
«HEYIOBJIETBOPUTENH | «ymoBIeTBOpUTEIbH | OIlleHKa «XOpOIIO» O11eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO «3AYTEHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHUE. Y MEHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CY»X/IaeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOIBIIMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. HapylLarolue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPeCTaBIIAET cCOOO0M cpeiHee apu(METHUECKOE OT BbICTABJIEHHBIX OLIEHOK MO OT/IEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIIO»/«3a4TEHO» BBICTABJISETCS, €CIIU CpeHee apuPpMETUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

Or1reHKa «HEYIOBIETBOPUTEIHHOY/ «HE 3a4TEHOY BBHICTABIISIETCSA, €CITH CpeiHee aprupMeTHIECKOe
HaxoauTcs B uHTEpBaje ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. [lepeueHb OCHOBHOM U AOTMOJIHUTEIBHOMN IUTEPATYPhI, HEOOXOTUMOM JITsI OCBOCHHUSI TUCITUTLIAHBI
(Moyist)

KonuuectBo
HK3EMILISAPOB/3JIEKTP
oHHbIH agpec Ib6C

No ABTOp, Ha3BaHUE, MECTO U3JaHMUs, U3/1aTeIbCTBO, TOJ U3/IaHUs yUeOHOU U
n/m yu4eOHO-MEeTOINYECKON JTUTEepaTyphl

OcHOBHAS JJUTEPATYPA

Konecnuxk I1. A., Kmanuna B. C., MarepuaoBeieHre Ha aBTOMOOMIEHOM

! tpaHcnopre, M.: Akagemus, 2012 %
9 Kysemun O. B., Hosukos B. 1., Marepuanosenenune, Cankr-IletepOypr, http://ntb.spbgasu.ru/
2020 elib/01088/
JonoJHUTEIbHAS JUTEPATYPA
1 Kysemun O. B., Hosukos B. U., Meramnosencuue, Cankr-IlerepOypr: http://ntb.spbgasu.ru/
CIIoT'ACY, 2021 elib/01264/

OOyuaromuecs U3 ynciia uHBAIHI0B U Ul ¢ OB3 oOecrieunBarOTCs MeYaTHBIMU U (HITH)
JIEKTPOHHBIMU 00Pa30BaTEILHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX
3/10pPOBBS.

8.2. Ilepeuenn pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn «HTepHeT», HeOOXOAUMBIX /ISt
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

Co6opuuK rocynapctseHHbix cranaaptoB (TOCT) http://vsegost.com/

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JAaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DJEeKTPOHHBIN ajpec pecypca

EauHbIi 2JIEKTPOHHBINA PECYPC VUEOHO-METOAUYECKOH JINTEPATYPEI
h p pecype yu u patyp www.spbgasu.ru

CII6I'ACY

DJIeKTPOHHO-0MOIMOTeUHas cucTema usnareibcrsa "IPRsmart" http://www.iprbookshop.ru/
DJIeKTPOHHO-0MOIMOTe HAasI cMcTeMa u3aaTesbeTa "Jlanp" https://e.lanbook.com/
Cucrema qucrannnonsoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenb MH(POPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o JUCIUIIMHE, BKII0Yas MepeueHb JUIEH3HOHHOTO M CBOOOIHO paclpoCTpaHsieMOro
IPOTrPaMMHOT0 00ecTieueHHsI

Crioco6 pacrpocTpaHeHus
HanmenoBanue (JTMLIEH3MOHHOE MIIH CBOOOIHO
pacrpocTpaHsieMoe)

LibreOffice CB00OOJTHO pacmpocTpaHsIeMoe

8.5. MarepuanbHO-TeXHUYECKOe 00eCTICUeHUE TUCITUTLTNHBI
Caenenust 00 OCHAIIIEHHOCTH Y4eOHBIX ayIMTOPUN U TOMEIICHHH ISl CAMOCTOSITENbHON pabOThHI

HanmenoBanue y‘{e6HBIX ayzu/ITopHﬁ )51 OCHaIJ_ICHHOCTB O60py,Z[OBaHI/ICM N TEXHUYCCKUMU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacrBaMu 06y‘{eHI/IH

VYueOHas ayauTopus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIA, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IEpCOHATBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIA TPOEKTOpP, IKpaH, ayIuoCHCTEMA),
JI0CKa, 9KpaH, KOMILJIEKT y4eOHol MebenH,
noakroueHne Kk kommbiorepHoit cetn CITI6I'ACY,
BbIXOJ B IHTEpHET.

39. YueOHble ayIUTOPHH JUI IPOBEACHUS
JEKIIMOHHBIX 3aHATHH




39. YueOHble ayIUTOPUHN JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMe TuitHOro 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEIUITHBIN
IIPOEKTOP, FKpaH, ayANOCUCTEMA), 10CKA, KOMILJIEKT
y4eOHOI MeOemnH, MOIKII0YeHHE K KOMITBIOTEPHON
ceru CII6GI'ACY, Bbixoa B HTEpHET.

39. MexkadenpanbHas abopaTopusi:
Ceknusa A

I'mapasnuueckas mammna 30tc; McneitarenbHas
MamuHa 140tc; I[Ipecc rugpasnnyeckuii S0tc;
Mamuna ucneitarensas S0tc; [pecc
ruapasinueckuit 500Tc; YHUBepcaibHast HAMOJIbHAs
UCIBITaTENbHAS AJIEKTPOMEXAHUYECKAsT MaIlWHA 10
100 xH; YHauBepcajibHast HACTOJbHAS UCTIBITATEIbHAS
aleKTpoMexanuueckass MamuHa 10 10 kH;
YHuBepcanpHas HaCTOJIbHAsI UCITIBITATEIbHAS
aJeKTpoMexanuueckas mamuHa 10 SOkH;
YHuBepcanpHas 3JIEKTPOMEXaHUUECKAs]
ucnbitatenbHas MamuHa 600kH; Cepso-
ruApaBinyeckas ucnsirarenbuas cucrema UTM nHa
100xH; CepBoruapapinyeckasi BBICOKOYACTOTHAS
ucneiTarenbHas cucrema MaKron ma 25kH;
CepBoruapapiaudeckasi UCTIBITATEIbHAS CUCTEMA -
Magnum - 2000xH; A1220 MONOLITH
yIABTPa3BYKOBOH /1€(hEKTOCKOII JIsi KOHTPOJIA OETOHA;
JleTexTop cTepKHEN apMaTyphl U OIIPEACIICHHAE
TOJIIIMHBI 3aIATHOTO CJ10s1; MOJIOTOK JJIsl HCIIBITAHUIA
oerona SilverSchmidt PC; [Tpu6op ans onpeneneHus
IIPOYHOCTU MaTepuanoB MeTooM oTpbiBa [10C
50MI'4.V; Teepaomep Equotip 3; YibTpa3BykoBoii
npu6op Pundit Lab; TDS-150 - Kommiekc
n3MepurenbHblid 40-kananpHbIi; TDS-530-30 -
Kommnekc nzmepurensubiii 30-kananbHbii; HoyTOyK
ASUS X450LB-WXO0; ITopTatnBHBII MHOTOOCHOBHOMH
ONTHUKO-YMUCCUOHHBINA aHAIN3aTOP XUMUYECKOTO
cocraBa MeTaiyoB u crutaBoB PMI-MASTER UVR
Pro; [TopraTuBHbII peHTreHO-(hIyopecieHTHBIN
CIIEKTPOMETP JIJISl aHAIN3a METAJIIOB C
BO3MOYXHOCTBIO OTIpefieNieHus "erKux 1eMeHToB" X-
MET 8000 Expert

39. Ilomerienus Uit CaMOCTOSITENbHON pabOThI

[Tomernienue A1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK qs mur ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUATypa, MbIIIIb) C OJKIIOYECHHUEM K
cetu «HTepHeT» U obecrieueHreM J0CTyma B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I[J'ISI HWHBAJIMJIOB U JIUII C OB3 ob6ecneunBarTCs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUS
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB.
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