MUHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNCKOM ®EJIEPAIIN
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKACHUE BBICIIEr0 00pa30BaHMs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

JOOKYMEHT NOAMNCAH
BNEKTPOHHOW MOAMNCHIO

CepTudukat: 20D09A0048B35FB74214FC77CD8B2E99
El .O, 1 8 .O 1 Bnapeneu: Enbuos Banepwii BaneHtuHosuy
JencteuteneH: ¢ 29.08.2025 go 29.08.2026
(uHOekc oucyuniuHbl)

PABOYASA IPOT'PAMMA JUCHUIT/IMHBI

MarepuajioBejeHue

(HaumeHo8aHUe OUCYUNTIUHDBL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU / CIICOUAJIBbHOCTHU
AJI1 BCEX pCalIn3yCMbIX HaHpaBJ’ICHI/Iﬁ IIOArOTOBKH / crnernuaibHOCTeH

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
JUISL BCEX HampaBJICHHOCTEH (Tipoduiieii) /crienyann3aimii

®opma 00ydeHus: 3a04Has
"o Habopa: 2026

Ob6mas TpynoeMkocTs: 4 3E

Kypc 3
dopmMa KOHTPOJISI | DK3aMeH Hroro

Bun 3ansaruit

Jlekuun 4 4
JlaGopaTopHble - -
IIpakTHueckue - -
PykoBoacTto: PI'P - -
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas paboTa 4,35 4,35
CamocrosTenbHas paboTta 131 131
KoHTpoan 8,65 8,65
Hroro 144 144




Pabouyto nmporpaMmy COCTaBUIIM:

JOTICHT, Kauauaat gus.-mat. Hayk, [Torosa JI.1.

(OonoicHocmb, yuenoe 36anue, cmenens, @amunus H.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIHHBL:

. OtcyTcTBYET

Penensent

(OondicHocms, yueHoe 3eanue, cmenens, Qamunus H.0.)

Cpoxk neiicTBusi padoueii nporpaMMepl AucuuMHbI 10_«01» centsaopsa 2031 r.

YTBEPXIEHO

Ha 3acenanum xadeaper «COMJIuPII» nporokon Ne 1 o1 03.09.2025




1. Ilean ocBoeHHsI AUCHHUILINHDBI

L[eﬂb OCBOCHUSA AOUCHHUIUIMHBI — OaTb MPCACTABICHHUC O B3aWMMOCBA3U MCKIY COCTAaBOM,

CTPOCHHUEM U CBOMCTBaAMH MarepualioB; I103HATH

3aKOHOMEPHOCTH HX HM3MCHCHHSA 110

BO3/ICHCTBHEM BHEIIHUX (DaKTOPOB M CHOCOOBI MPHUAAHUS OCOOBIX CBOWCTB MaTepuayiaM sl UX

3¢ PEeKTUBHON IKCILTyaTallUH.

2. Mecrto aucuuminnsel B ctpykrype OIIOITI BO

I[I/ICI_[I/IHJII/IHLI U IPAKTUKHW, Ha OCBOCHHUH KOTOPBIX 6&3pr€TC$I JaHHasg JUCHUIIIIMHA:

bu3uKa, XUMHUS.

HI/ICHI/IHHI/IHH " IIPAKTHUKH, AT KOTOPBIX OCBOCHHC HaHHOﬁ JUCITUITIIMHBI H606XO,I[I/IMO KakK

HPeIIICCTBYIOIICE:

Texnomorus KOHCTPYKIMOHHBIX MAarcpuaioB,

CIICHUAJIBHBIX AUCHUIIIIMH TCXHUYCCKOI'O HAIIPaBJICHUS IIOATI'OTOBKH.

3. Il.1anupyemMble pe3yJibTaThl 00y4YeHUs

s 15.03.01

a TaKxke Ui JIpYrux

dopmMupyemsbie U
KOHTPOJIMpYyeMble
KOMIIETeHIHM U

NHgukaTopbl
MOCTHKEHUS
KOMIIeTEeHIIii

(KoJ 1 HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-7. Cniocoben IIPUMEHSITD
COBPEMCHHBIE 9KOJIOTUYHEIE "
0e30macHble METOJbl PAIMOHAIBHOTO
WCTIOJIH30BAHUS CBIPHEBBIX "
HHEPreTUYECKUX pecypcos B
MaIIMHOCTPOCHUH

OIIK 7.1 Monenupyer
¢busnueckue "
XUMHUYECKHE CUCTEMBI,
SIBJIGHUS U TIPOLIECCHI TPU
IIPOEKTUPOBAHUH
MaTepHaoB

3HaTh: OCHOBHBIE KJIACCHI
COBPCMCHHBIX MAaTCPUAJIOB, UX
CTPOECHUE U CBOWCTBA,
BIIMSIHHUEC BHCUIHUX q)ﬁKTOpOB
Ha CTPYKTYpY H CBOICTBa
MaTepuasoB, a TaK ke 00JacTH
PUMEHEHHs MaTepHaJoB B
MaIIHHOCTPOCHHH.

YMers: MOJEIINPOBATh
(1)H31/I‘~IGCKI/I€ U XHMHUYCCKUEC
CHCTEMBI, SIBJICHUSI u
MIPOLIECCHI npu
MIPOEKTUPOBAHUN MaTepHajIOB
¢ yuetom  0€30MacHOCTH,
9KOJIOTUYHOCTHU u
paloHaIbHOrO

UCIOJIb30BAHUS CBIPbEBBIX
pPECYPCOB B MAITMHOCTPOEHUIO

Bnagers: HaBBIKAMU
MPUMEHEHHUS]  COBPEMEHHBIX
9KOJIOTUYHBIX U Oe30MacHbIX
METO/IOB paloHaIbHOrO
UCIOJb30BAHUS CHIPEBBIX H
SHEPreTHUYEeCKUX PECYpPCOB B
MaIIMHOCTPOEHUH.

OIIK-8. CriocobeH mpoBOIUThH aHATHU3
3aTpaT Ha o0ecrieueHue esATeIbHOCTH
MIPOU3BOJICTBEHHBIX IMOAPA3JICIICHUNA B

OIIK 8.1 [IIpoektupyet
TEXHOJIOTUYCCKHUEC

MIPOIIECCHI CO3JaHN

3HAaTE: OCHOBHEBIE
o0paboTku
MaTepHaoB u

BU/IBI
nonyqumI
H3JICITHH,




MalIMHOCTPOCHUU

MaTepHaioB u
o0paboTku

C IeJbl0  JIOCTHXKCHUS
TpeOyemMoro YpOBHS
(UBNKO-XMUMHYECKIX
CBOJCTB.

ux

CrocoOBbI OIIEHKH 3aTpaT Ha
TEXHOJIOTHYECKHE  TPOIECCHI
IIPOU3BOJICTBA

YMers: IIPOEKTUPOBATH
TEXHOJIOTUYECKUE  IPOLECCHI
CO3/IaHHSI MaTepUaioB U HUX
00paboTKu C LIEJIBIO
JOCTUKEHUS TpeOyemoro
YPOBHS  (PU3HKO-XUMHUYECKUX
CBOJNCTB, aHAJIU3UPOBATH
3aTpaTthl Ha o0ecrieyeHue
JESATEIbHOCTH
IPOM3BOJICTBEHHBIX
oApa3AeICHUN B
MaIlMHOCTPOCHUHU

BJIaI[eTI) . HaBBbIKaMH aHaJlu3a
3aTpar Ha obecrnieueHue
JIEATEIIbHOCTH
IIPOU3BOACTBEHHBIX
NoApa3AeICHUN B
MalIMHOCTPOEHUU

s 15.03.05

dopmupyemble U
KOHTPOJIMpYeMBbIe
KOMIIETEHIIUH

NHauKaTopsl
MOCTHKEHUS
KOMIIEeTeHIIN

(Ko ¥ HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

OIIK-8. CnocobeH ydwacTBOBaTh B
pa3paboTke OOOOIIEHHBIX BapHAHTOB

pemieHust TPoOOJEM, CBSI3aHHBIX C
MaIIMHOCTPOUTEIbHBIMU

IIPOU3BOJICTBAMH, BbIOOpE
ONTUMAJIbHBIX BapUaHTOB
MIPOTHO3UPYEMBIX TIOCTICICTBHH

peUICHUd Ha OCHOBC UX aHAJIM3a

OIIK 8.4 Monenupyer
¢buznyeckue "
XUMHYECKHE CHCTEMBI,
SIBJICHUSI U TIPOLIECCHI TIPU
MPOEKTUPOBAHUU
MaTepHaoB

3HaTh: MPHUHIMIBI Pa3pabOTKU

0000IIEeHHBIX BapUaHTOB
perneHust mpooJieM, CBsI3aHHBIX
c MaIIMHOCTPOUTEIbHBIMHU
MIPOU3BOJICTBAMH, BbIOOpE
ONITUMAJIBHBIX BapHUaHTOB
MIPOTHO3UPYEMBIX

NOCIEACTBUM  pElIeHHs  Ha

OCHOBC HUX aHalJiiu3a,
CIICUAJIbHYIO TCPMHUHOJIOTHUIO,

OCHOBHBIE KJIACCBI
COBPEMEHHBIX MaTepHUaJIOB,
pa3IM4YHbIE YPOBHU ux
CTpOEHUH, CBOICTBA,
MOCIEI0BATEIBHOCTh

(dhopMUpOBaHHS CTPYKTYpPHl H
CBOMCTB MaTepHUaJIOB B
3aBUCUMOCTH oT BHJIA
BHEIITHETO BO3JICHCTBUS,
HA3HAYCHHE MATEPUAIOB U

00J1aCTH UX MPUMEHCHHUS.




YMeTh: paszpabaThIBaTh
00001IeHHBIC BapHUaHTHI
pelieHus npo0iem, CBsI3aHHBIX
c MAaIIUnHOCTPOUTEIbHBIMHU
IIPOU3BOJICTBAMH, BbIOOpE
ONTUMAJTBHBIX BapHUaHTOB
IPOTHO3UPYEMBIX
MIOCJIEACTBUM  pelleHus Ha
OCHOBE HX aHallM3a U 3HAHWM
¢buznyeckoi CYLIIHOCTH
SIBJIGHUH, TPOUCXOIALINX B
MaTepualax B YCJIOBHUSX
MPOU3BOJCTBA, 00pabOTKU U
AKCIUTyaTalyH. CBsi3bIBaThH
¢u3nueckue U MeXaHUYeCKHe
CBOICTBa MaTEpUAIIOB c
TE€XHOJOTHYECKUMHU
nporeccaMu MPOU3BOJICTBA, U
170.4 AKCIUTYyaTallMOHHOMN
HA/I)KHOCTHIO u
JIOJTOBEYHOCTBIO.

Biagers: HaBBIKAMU
pa3paboTKu 0000IICHHBIX
BapUaHTOB PEUICHUs NpoOIeM,
CBSI3aHHBIX c
MaIIMHOCTPOUTEITEHBIMU
IPOM3BOJICTBAMH, BBIOOpE
OTITUMAITBHBIX BapHaHTOB
HIPOTHO3UPYEMBIX
MOCJIEACTBUN  pelIeHUs
OCHOBE UX aHaJIN3a

Ha

OIIK 8.5 [IIpoektupyer

TEXHOJIOTUYECKUE
MIPOIIECCHI CO3/IaHus
MaTepHaoB U ux
00paboTku

C LeJbl0  JIOCTUXKEHUS
TpeOyemMoro YpOBHS

(U3UKO-XMMHYECKHIX
CBOWCTB

3HaTh: GU3NYECKYIO CYIIHOCTb
SBJICHUM, TPOTEKAIOUIMX B
MaTepuaigax B Ipoleccax HX
co3laHust M 00paboTKM U
JKCIUTyaTaluH, BIIMSTHHE
peKUMOB ~ 00pabOTKM  Ha
CBOMCTBA W3JIENNI, METOMIBI
aHanm3a TEXHOJIOTHYECKUX
MOKa3aTesen
MAaIIMHOCTPOUTENBHBIX
MTPOU3BOJICTB

VMerTs: pa3pabarbIBaTh
BapHaHThl pelIeHUs IpodiieMm,
CBSI3aHHBIX c
MaIIMHOCTPOUTEITEHBIMU

MIPOU3BOJICTBAMH,  BBHIOHMpPATH
ONITUMAITLHBIC BapHaHTHI
pelIeHNsI Ha OCHOBE aHalIMu3a

B3aUMOCBSA3U  CTPYKTYpbl U
CBOJMCTB MaTepUasoB
Bnanets: HaBbIKaMU




MIPOEKTUPOBAHMUS
TEXHOJIOTHYECKUX IPOILIECCOB

CO3JJaHUSl  MaTepHalioB, HX
o0paboTku c HEJTBIO
TOCTHKEHUS TpedyeMoro
YPOBHS  (PM3UKO-XUMHYECKUX
CBOMCTB; CIIOCOOHOCTBIO
BbIOOpa ONTUMAJIbHBIX

pElIeHNs U NPOTHO3UPOBAHUS
IIOCJICICTBUM  pelICHUs

Jlia 23.03.03

dopmupyemble U
KOHTPOJINpyeMble
KOMIIETeHIM U

HNuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIMii
(Ko ¥ HAMMEHOBAHUE)

IInanupyemsle pe3ybTaThl
o0yueHust

OIIK-6. CmocobeH y4acTBOBaTh B

pa3paboTke TEXHUYECKOM
JOKYMEHTAllMl C HCIOJIb30BaHUEM
CTaHJApTOB, = HOPM U  MPaBUI,
CBA3aHHBIX C  IpodeccroHalIbHON
JeSITeIbHOCTbIO

Mogenupyer ¢uznyeckue
U XUMHYECKHE CHCTEMBI,
SABJICHUSA U ITPOLCCCHI IIPpU
MPOEKTUPOBAHUU
MaTepuaioB

3HaTh: CTaHAAPThl, HOPMBI U
HpaBuJia, CBSI3aHHBIE C
po(heCcCUOHATTLHOM
JEATeIILHOCTBIO

YMmeTs: pa3pabatbIiBaTh
TEXHHYECKYIO JOKYMEHTAITHIO
c UCIIOJIb30BaHUEM
CTaHJapTOB, HOPM U IIpaBuI,
CBSI3aHHBIX c
npodecCuoHaNTbHON
JESITENIbHOCTHIO

Bnanets: HaBBIKAMH
pa3paboTKu TEXHHYECKOM
JIOKYMEHTalUU C
UCTIONB30BaHUEM CTaHIApPTOB,
HOPM U IIpaBHJI, CBA3AHHBLIX C
npodeccuoHanbHOM
JIEATEIHBHOCTRIO

IIpoektupyer
TEXHOJIOTUYECKHE
IIPOLIECCHI CO3AAHMS
MaTepHualoB U UX
00paboTKH C HENbI0
JOCTHXKEHUS TpedyeMoro
YPOBHSA (PU3HKO-
XUMHUYECKNX CBOMCTB

3HaTh: CYIIHOCTb IIPOLECCOB
MoJlyueHuss U 00paboTKH
METaJJIOB u CIUIAaBOB,
CHEIHaIbHYI0 TEPMUHOJIOTHIO

YMers: IIPOEKTUPOBATH
TEXHOJIOTUYECKUE  TPOILECCHI
CO3MIaHMsI MaTepHajoB H WX
o0paboTku c HETbI0
JOCTUKEHUS TpeOyemoro
YPOBHS  (PUBHKO-XUMHUECKUX
CBOMCTB

Bnanets: CIIOCOOHOCTBIO
y4acTBOBaTh B  pa3pabOTKe
TEXHHYECKON JTOKYMCHTAIIHH C
HNCIIOJIBb30BAHUCM CTaHI[apTOB,
HOPM W TIPaBHJI, CBSI3aHHBIX C




npodecCuoHaATbHON
JESTEIIbHOCTHIO




4. CTpyKTYpa U coJepkaHue JUCUMUILIMHbI.

4.1. MaTtepuaJioBeeHue

DopMBbI TEKYLLET0

Bun . banbl
. | HamMeHOBaHHe TeM 3aHATHI Oo0bem, HNuTepakTusb, KOHTPOJIA
Monayasb (pa3aea) yueOHoM N Cemectp
50ThI (yueoHoii padoThI) q. q. (HauMeHOBaHMe
pa OLIEHOYHOI'0 CpeaCcTBA)

Mopyns 1 ATomHO- Jlex 1 ATOMHO-KPHCTAIITMYECKOE 5 2 1 Bomnpocs! k 3k3amMeny
KPUCTAIDTHYECKOE CTPOSHHE cTpoeHue MeTaiioB. CBs3u B 1-6
TBEpABIX Tell. JledexTsl KpHCTalIax.
KPUCTAJUTMYECKOTO CTPOSHHUS JedeKTbl KpUCTAIIMYECKOro
U UX BJUIMSHHUE HA CBOICTBA CTPOCHHUSI.
Monyns 2. 3MeHeHne Cp. CamocTosiTenpHas padoTa 1o 5 31 24 [Ipaktnueckas padora Ne 1
CBOICTB METAJIJIOB U CIJIaBOB M3YUYEHHUIO CIIeIMAIbHOMN Bompocs! k sx3ameny Ne 7-
0e3 (a30BbBIX MTPEBPAIICHUH. JUTEpaTyphl U 0(OPMIICHHIO 13
Mexanuueckue cBoiicTBa na0opaTopHBIX PadoT U JlaGoparopnas paGora Ne 1
KOHCTPYKLIMOHHBIX MPAaKTUYECKUX 3aJaHUMH.
MaTepraioB
Monyns 3 Jlex 2 TepMoauHaMUYECKHE OCHOBBI 5 2 10 [TpakTuueckas padoraNe 2
TepmonuHamMuyeckue (ha30BBIX IPEBpAILCHHIA. Bompocs! k sx3ameny 14-22

OCHOBBI (pa30BBIX
npespaieHuil. JluarpaMmMel
COCTOSTHHSA
JByXKOMIIOHEHTHBIX CHCTEM.

['omoreHnnas u reTeporeHHasn
KpUCTaJUIU3allu. ®a3pl B criaBax.




®opMbI TEKYLIETO

Bun N Banabl
. | HaumMeHOBaHUe TeM 3aHATHI Oo0bem, HNurepakrus, KOHTPOJIA
Moayas (pa3aen) yueOHOi . CemecTtp
ABOTLL (yueOHOii padoThI) q, q, (HauMeHOBaHHUe
P OLICHOYHOI'0 CPeJCTBA)

Mouyis 4.Kene3o- Cp. CamocrosrennbHas pabora 1o 5 50 24 [Mpaktuueckas padora Ne 3
YIIJIEPOJUCTHIE CIIJIABHI. W3YYEHHUIO CIIELIMAIbHOMN Bompocs! k sx3ameny Ne 23-

JUTEPaTyphl U 0(OPMIICHHIO 29

mabopaToOpHBIX paboT U JlaboparopHas padorta Ne 2

MPaKTUYECKUX 3aJaHUH.
MopynsS. Tepmudeckast Cp. CaMocTosiTenbHas paboTa 1o 5 50 9 [IpakTuueckue padoTer Ne
o0OpaboTka cranei u W3YYEHUIO CHeHaTbHON 3,4
CIUIaBOB. JlerupoBaHHbIE TUTEpaTypHl M 0(OPMIICHHIO Bompocs! k 3x3ameny Ne 30-
CTaJH. nabopaTopHBIX PadoT U 48
LlBeTHBIE M HEMETA- MPAKTHYECKUX 3a/laHuil. Jlaboparophas pabora Ne 2
JMYECKHE MaTEePUAIIBL.
Mopyns Cp. AHKETUpOBaHHE 5 - 3
1-5
Mouyis 1-5 TecT UTOTOBBIH 5 8,65 40 BaHK TecTOBBIX 3agaHUi
Mopynu 1-5 ITA IIpomexxyToUYHAas aTTeCTaLus 5 0,35 - -

Hroro: 144 100

Cxema pacyera MTOroBOro 0ajnjia AJasi 3a04HO GopmMbl 00y4YeHMs: TeKyUIHMH PEeHTHHI (CyMMapHOe KOJIH4YeCTBO 0AJJIOB IO BCeM

MepONnpHUATHIM)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH.

[Tpu wm3ydenum kKypca «MarepuaaoBeJeHHE» HCIOJIB3YIOTCS Cleayromue o0pa3oBaTelIbHbIC
TEXHOJIOTHH:

TEXHOJIOTUH TPAJUIMOHHOTO Oo0yueHHs B (popme JEKIMid, JTabopaTOpHBIX, MPAKTHUYECKUX
paboT U CaMOCTOSATENFHOM pabOTHI CTYICHTOB;

TEXHOJIOTUSI OAJIIbHO-PEHTHHIOBOM CHUCTEMBI OLIEHKH YCIEBAEMOCTU CTYACHTOB, BKJIIOYAs
TECTUPOBAHUS KaK (pOpMy KOHTPOJIS 3HAHHUH CTYJICHTOB;

UH(QOPMAIIMOHHBIE ~ TEXHOJOTUH  (BU3yaJbHBIE  JIEKIUU C  HCIOJb30BAaHHEM
MPE3CHTAIIMOHHOTO METO/1a 00yUYEHHs);

MHTEPAKTHBHBIC TEXHOJOTMU: DJEMEHTBHl MPOOJIEMHOTO OOyYeHHs B BHJC HAJIUYUA
BOMPOCOB TPOOJIEMHOr0 XapakTepa B TNPAKTHUYECKUX M JIA0OpaTOpHBIX paboTax U
TpeOOBaHMH aHaJIM3a TMOJNYYCHHBIX PpE3YIbTaTOB C MOCIEAYIOIIUM BBIBOJOM IO
IKCIIEPUMEHTAIBHBIM U PACUETHBIM JIAHHBIM;

TEXHOJOTUSl JMCTAHIMOHHOTO OOY4YeHHs C TPUMEHEHHEM JJIEKTPOHHBIX y4eOHO-
METOJIMYECKMX MAaTepUalioB M DIICKTPOHHBIX JIEKIWH, pa3MEIIEHHBIX B JIICKTPOHHON
oOyyarorieit cpene.

6. MeToauyecKkue yKa3aHusi M0 OCBOCHHIO U CUMIIIMHBI

MGTOILI/I‘-IGCKI/IG PEKOMCHAAINHN CTYACHTY W IMPENoAaBaTC/JIIO M3JI0XKCHBI B MCTOAUYCCKUX

YKa3aHUAX K Ja00paTOpHBIM paboTaM M MPAKTUYECKUM 3aJaHHSIM, Pa3MEUICHHBIM B AJIEKTPOHHON
00pa3oBaTeNbHON Cpejie, a TaK K€ B JJA0OPATOPHOM IMPAKTUKYME MO Kypcy «MarepuaaoBeIeHHE)
JUISI TEXHUYECKHX HarpaBlieHui moarotoBku Oakanaspos/ ['.B. Knesnos [u np.]. — TomssarTu: TT'Y,
2018. -1 onTUYeCKMit TUCK.

7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

s 15.03.01
Koa koHTpoMpyemMoii HanMeHoBANMe
Cemectp KOMIIeTeHIIUH (WJIH ee
OIIEHOYHOI0 Cpe/CTBA
YACTH)
OIIK-7, OIIK-8 Tecrossle 3amanusa: NeNe 1-500

JIa6 p.Ne 1-2, ITpakt.p.Nel-4
(B camocCTOSATETHHOM paboTe)
Bomnpocs! k 9k3ameny: NeNe 1-48

st 15.03.05
Koa xo i
/L KOHTpO.IHpyeMon HaumeHnoBanue
CemecTtp KOMIIeTeHIIUH (I ee
OIIEHOYHOT0 CPeACTBA
YACTH)
OIIK-8 Tecrossie 3aganust: NeNe 1-500

JIab p.Ne 1-2, [Ipaxt.p.Nel-4
(B camocToATeNbHOI paboTe)
Bompock! k sk3ameny: NeNo 1-48




s 23.03.03

Kon xonTposmpyemoi

HaunmenoBanue
Cemectp KoOMIleTeHIIMH (WM ee
OIIEHOYHOI0 CpeCTBa
4acTH)
5 OIIK-6 Tecrosrie 3aganust: NeNe 1-500

JIa6 p.Ne 1-3, Ilpakt.p.Nel-4
(B camMOCTOATETHLHOM paboTe)
Bomnpocs! k 9k3ameny: NeNe 1-48

7.2. TunoBbIe KOHTPOJIbHbIE 3aIaHUS WM MHbIE MATEPHAJIbI, HE00X0AUMBbIE IJIs
TeKYIIero KOHTPOJIA

KoMmuiekT 3aqannii kK 1a00paTopHbIM padoTam

7.2.1.J1adopaTopnas padora Nel

Tema: «McneiTanuss Ha ynapHblii u3ru0. Pacuer ynapHOW BS3KOCTM M ONpefesieHue
TEMIIEPATYPHOT'O MOPOra XJ1aJHOJIOMKOCTH»

3aganue.

Onpenenuts yAapHyI BA3KOCTb U TEMIIEPATYPHBIM MOPOT XJIaJAHOJIOMKOCTH JIJIsl MaTepuana
COIIACHO CBOEMY BapHaHTYy.

BapuanT 1 (4 eme 7 BapuaHTOB 3aJjaHU).

KUp — 3HEprus MasTHUKOBOTO KOIIpa /10 yJapa;

KUger — 3HEpPrus MassTHUKOBOI'O KOIIpa MOCJE yaapa;

KCUmin — HOpMaTUBHBIN 3an1ac yAApHOU BSI3KOCTH.

Bapuant Ne 1

1. CoproBoii mpokar kBagpaTHbIi a = 11 Mm.
2. Pa6ota paspymenus KUg (+20) = 100 Tx; KUer (+20) = 12 JTx.
3. Cranb 20 otosxxentas; KCUmin= 30 x/cm®
tyen, °C +20 -20 —40 -70
KCU, Jix/cm” 110 68 47 10

IIpumep Tecros.
1. XJ1aTHOJIOMKOCTBIO HA3LIBAIOT:
1.YmMeHblIeHHE Ipesiena MPOYHOCTH IPU OHM)KEHUH TeMIepaTyphl
2.YMmenblieHre Ko3pPpHUineHTa JMHAMUYeCKO# BSI3KOCTH MPH MOHMKEHUH TEMIIEpaTyphl
3.YMeHbieHre GU3NIECKOTO MpeieNia TeKyYeCTH TIPU TIOHKEHUH  TeMITEpaTyphl
4.YBenuyeHue npezesna NpoYHOCTH MPU NOHMKEHUHU TeMIIepaTyphbl
2. Vnapnas Bsazkocts KCU onpenenser:
1. YenbHyto paboTy 3ap0oXKICHHS U PaCIpOCTPAHEHUS TPEIUHBI.
2. YnensHyt0 paboOTy pacmpoCcTpaHEHUs TPEIINHBI.
3. Paboty pa3pylieHus nIpu AUHAMHUYECKUX Harpy3Kax.
4. Paboty niactuueckoi aegopmaruu npu IMHaMUYeCKUX Harpy3Kax.
3. Tsp — 310 TeMnepaTgpa UCTIBITAaHUH:
1. T=50"C
2. mpu xkotopoit KCU = 0,5 M/Ix / M
3. mpu koTopoil Habmoaaercs 50% BA3KOI cocTaBisitolIel B u3ome oOpasia
4.T =-50°C
4. Onpenenute GaKTOPhI, KOTOPBIC CABUTAIOT MOPOT XJIATHOJIOMKOCTH U3 MOJIOXKEHUs 1 B
MI0JIO’KEHUE2 !

11
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>
l.ymeHbIlIeHHE pa3Mepa 3epHa

2.TIOBBIIIEHUE YUCTOTHI CIIJIaBa
3.yBeIHUEHUE COJIepKaHUS puMeceit
4. yBenuueHue pazMepa 3epHa

5. YKaxuTe NpU3HAKU BSI3KOTO pa3pylICHUS:

l.oTcyTCcTBHE «1lIEMKN» Ha oOpa3Le

2. KpUCTAININYECKUI U3JI0M

3. BBICOKAst CKOPOCTh PACIIPOCTPAHEHUS TPEIIUHBI
4, yareyHbld U3JI0M

7.2.2.J1adopaTopHas padora Ne2

Tema: JlerupoBaHHbI€ CTAJIM.

Jns neranu nuametpom D U onpeneneHHbIM OTHOLIEHHEM UIMHBI K Auametpy L/D BbiOpaTh
MapKy CTaJld M HAa3HAYUTh PEKUM TEPMOOOpPaOOTKH, O0OSCICUMBAIOIINN HAMIydIIee COYCTaHUE
MPOYHOCTH H BSI3KOCTH.

BapuanTl (1 emie 7 BapyaHTOB 3aJlaHui ).

Ne D L/D o, MIla
BapHaHTa
1 20 4 900

7.2.3. KoMIUIeKT 3alaHuii K MPpaKTH4YecKoi padore.

Tema: «MexaHU4ecKrue CBOMCTBa KOHCTPYKHOHUOHHBIX  MAaTCPHUAJIOB. OHpCI[CJ'ICHI/IC
MCXAHUYCCKHUX XAPAKTCPHUCTUK NPOUYHOCTH U INIACTUIHOCTHU»

A) OdopMUTh OTUET 1O TEME PAOOTHI.

b) BemmonHuTh 3aaHus K IpakTU4YecKoi padoTe.

1.3apI/ICOBaTB AAaHHYIO BAapUAaHTOM KPHUBYIO PACTKCHHUA B KOOPpAHMHATAX «YCHIIMC F -

YIJIUHEHHE Al v BrmonHuTs clenymoIee:
2. mpeoOpa3oBaTh B JuMarpaMMy C OTHOCHTENIbHBIMH KOOpAMHAaTaMH «Hampsbkenue O -
OTHOCHTEITbHAs eopmarius € »;

3. mo mpeoOpa30BaHHOM JUarpaMMe OIpPeAeTUTh CIAeAYIOUe MEXaHUYEeCKHe CBOMCTBA! E .

O
Moxy1s ympyroctd, T wmmm %2 - mpemen Tekydectn, CB - mpemen MPOYHOCTH, 5 -
OTHOCUTEJIbHOE YJUIMHEHHE, a -CTATUYECKYIO BA3KOCTh, D-MOIysIb MIaCTUYHOCTH.
Bapuanr 1 (u emte 9 BapuaHTOB AuarpamMm pacTsHKEHUS)

12



BpaHT 1 (cmas AV3)
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T T T T

0 2 4 6 8 10 12 14 16 18

YirmHeine wm
ITIpumep TecToB.
1. YkaxuTe BIUSHUE TPUMECEN HA MEXaHMYECKHE CBOMCTBA KpUCTAJUIA MPHU TIIIACTUHYECKOMN
nehopmanuu:

1. cHmXaIT HUCXOJHYIO IPOYHOCTDb U MOBBIMIAKOT IIJIACTUYHOCTD

2. YBCINMYHUBAOT UCXOAHYIO IIPOYHOCTD U CHUKAKOT TINIACTUYHOCTD

3. MMPOYHOCTH U IMJIACTUYHOCTb HC U3MCHSACTCA
4. TOBBIIAIOT MPOYHOCTH U IJIACTUIHOCTD

2. HpeI[CJ'IOM BBIHOCJIMBOCTH HA3bIBAIOT...

l.Haprl)KeHI/Ie, IIPpU KOTOPOM MaT€pHral BEIACPIKUBACT 3aJTaHHOC YU CJIO HUKJIOB HATPYKCHUA

2. HampspDKeHHe, NpPU KOTOPOM MaTepHal BBIIEPKMBACT HEOIPAHUYEHHOE 4YHCIIO IUKJIOB
HarpyXeHus

3. HampsKeHHe, 10 JOCTHKEHUE KOTOPOro MPOUCXOIUT pa3pylieHHne

4. HallpsDKEHUE, IMPU KOTOPOM MAaTepHUall BBIAEPKMBAECT MUHHMMAJIBHOE YHCIO IUKIIOB
HarpyXeHus

3.Ilpu ucnbITaHUU Ha PACTSDKEHHE 00pa3el] HAarpy3wiIu J0 HaIpsHKEHUS G1, TTOCIIE YeTro Harpy3Ky
cHsUTH. BenmnurHa OTHOCUTENBHOTO YAJIMHEHHUsT 00pa3iia (pHcC.) COCTaBISET:
1.20% 2.8% 3.4% 4. 2%

13
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4. Tepaocts no bpunenio yCHOBHo o0o3Hayaercs:
1. HRC 2. HRB 3.HB 4. HV

5. BreiOepute mpaBUIIBbHYIO TTOCIIEIOBATEIBHOCTH MO BO3PACTAHUIO BEJTMYHH
1. oB; o1; OIN
2.01; O, OB
3. omm; OT; OB
4. onm; oB; OT

7.2.4. KoMIUIeKT 3alaHiii K MPaKTHYecKoi padore.

Tema: «TepMI/ILIeCKI/Iﬁ aHaJIu3 CIIJIaBOB»
Tema: «Ananu3 auarpaMmm  COCTOSIHUA JIBYXKOMIIOHCHTHBIX
CHUCTEM»

A) BpINonMHUTH HHAUMBUAYAIBHOE 33JaHUE.

3apucoBatb, cOOII01ast MaclITad, JaHHYIO BAPUAHTOM JHarpaMmy COCTOSHUS U
BBITIOJTHUTD CICAYIOMICC:

a) YCTAHOBUTH THUII JaAHHOM JAuarpaMmbl;

0) ompenenuTh CTPYKTYpHBIM © (a3oBbIi cocTaB Bcex oOnacteil u
OTPa3UTh €r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMU O003HAUCHUSMHU HA IUArpaMMe;

B) ONPCACIINTD IOJIOKCHUE CIUIaBa, JaHHOT'O BApUAHTOM, HA AUArpaMmMe COCTOSHUS

T') OIPEIENIUTh YUCIIO CTEeNeHell cBOOOIbI CIlIaBa B €r0 KPUTUYECKUX TOUKaX UB
TEMIEPATYPHBIX HHTEPBaJIaX MEXAY KPUTHUECKUMHU TOUYKaMH 10 npaBuiy ¢a3 ['1b0ca u
MIOCTPOUTH KPHUBYIO OXJIAKJICHHS 3TOTO CIIJIaBa B KOOPJIMHATAX TEMIIEpaTypa-BpeMs;

1) OTIPENICIHUT JIS 33/IaHHON BapUaHTOM TEMIIEpaTypHI CIIJIaBa cocTaB (a3 U BECOBOE
cooTHoIeHue ¢as;

€) 0XapaKTEpHU30BaTh CTPYKTYPY 3alaHHOTO CILJIaBa IPYU KOMHATHOM TEMIIEpATypeE.

BapuanTt 1 (1 emie 7 BapuaHTOB AMArpaMM COCTOSIHUS)

Bapwnanr Ne nuarpammebl Cocras
T, °C

COCTOSIHUS cmuiaBa, % B
1 1 40 2000

14
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IIpumep TecToB
1.HazoBuTe TN criiaBa, KOTOPOMY XapaKTepHa lJaHHasl KPUCTAJUIMYECKasl PEIIETKa

1. TBepplil pacTBOp BHEAPEHUS.
2. TBepasblil pacTBOp 3aMEILICHUS.
3. XuMu4ecKkoe CoOeJTMHEHUE.

4. MexaHuueckasi CMECh.

O -korMroHeHm A
@ -«xomroHeEHT B

2. KpuTtnueckum 3apobIlieM Ha3bIBAeTCs
1. 3apojsii TBep0M (azbl
2. TaKo# 3apoIblIll, POCT KOTOPOT'O COMPOBOXKAAaeTCsl MOBBIIIEHNEM sHeprun ['nooca.
3. 3apoJIbIIll CLIOCOOHBIH K POCTY.
4. kpucTajuIMYecKas 4acTUIa IPUMECH.

3.IlpaBuio ¢a3 UMeeT BUL ......

1.C = K+d-1.
2.C=d+K+1
3.C=D-K+1
4.C = K-®d+1

4.Ha pucyHke npescTaBieHa Juarpamma ......
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1.O1HOKOMIIOHEHTHAS

2.C XUMHYECKUM COEIUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.
4.C orpaHUYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH

5. JIBmwxkymiei cuioit mporecca (a3oBoro nepexoa sBisieTcs

7.

l.cTeneHp MePeOXIKICHUS CHCTEMBI.

2.pa3Mep KPUTUYECKOTO 3apO/IbIiia HOBOM (ha3bl.
3.TeMreparypa CUCTEMBL.

4.pa3HOCTh TEPMOJIMHAMHYCCKUX MOTECHITHAIOB (ha3.

2.5. KommiekT 3a1aHuii K NPaKTHYEeCKOil padoTe

Tema: «Tepmuueckas 00pabOTKa yriIepoOAUCTBIX CTaICH»

1.
2.

S.
6.
7.

OmnpenenuTts U ONUCaTh CTPYKTYPY CTAJIN B UICXOJITHOM COCTOSIHUU.

OnpenenuTts BUJ TEPMUYECKOH 00pabOTKH 110 TEXHOJIOTHYECKUM ITapaMeTpaMm, yKa3aTb
ee LeNb U Ha3HauYCHHE.

CxeMaTH4yHO HapHCcOBaTh JUarpaMMy H30TEPMHUECKOTO MIPEBPAILEHHs ayCTeHUTa IS
MapKH CTalli, COOTBETCTBYIOIIEH BapuaHTy. M300pa3uTh Ha 1uarpamMme CKOpOCTh OXJIa-
JKJEHUSI, COOTBETCTBYIOIIYIO TEPMUUYECKON 00paboTKe.

OnpenenuTs TeMIEpaTypy HarpeBa M pacCYUTATh BPEMS BBIICPIKKH, UCXOAS U3 TEOMET-
pUYeCcKUX pa3MepoB U (GOpPMBI JIeTalleH.

HapucoBats rpaduk Tepmuyeckoil 00pabOTKU B KOOpIMHATAX «TEMIIEpaTypa — BPeMs».
Onucath (a3oBble MpeBpaleHus], IPOUCXOIAIINE B CTAIH IIPU HATPEBE U OXJIAXKICHUH.
CxeMaTH4HO U300pa3uTh KOHEUHYIO CTPYKTYPY CTaJU MOCIe TEPMUUECKONH 00pabOTKH.

3aaHue BBINOIHACTCS UHAUBUIYAJIbHO, TIO BAPUAHTAM.
Bapuanr 1 npuBeneH Huxke (U emie 7 BAPUAHTOB 3a/1aHUM )

Ne n/m | Mapka ®opma Pasmep B | UcxonHoe T Cpena
cTaian CEYECHUS HaIlpaBJICHUHN | COCTOSTHUE HarpeBa, | OXJIaXKICHUS
W3 0CIIUA CEUCHHUA, MM °C
Acz +
1| Cranp 20 | KBagpar 40 Mmm PaBHOBecHOE 50 °C Bo3nyx

IIpumep Tecros.
1. Kakoif u3 crutaBoB mociie 3akajiku 0yJeT UMETh BbIIIE TBEPAOCTh?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C
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2. Kakas cTpykTypa noka3zaHa Ha pUCyHKe?

i

- 1) MapTeHCUT METKOUTOIbYAThINA
2) MapTeHCuT KpyITHOUT0JIbYaThIi
3) MapTeHCHuT + TPOOCTUT

4) MapTeHCcHUT + IEeMEHTHUT

3.Kakoii Bua oTmycka NPUMEHSIOT s WHCTPYMEHTa, paloTaromiero Ha Oe3yaapHbIe
Harpy3ku?
1) BbICOKHIA
2) cpenHuit
3) HU3KH

4. [Tocne HarpeBa B ayCTEHUTHYIO 00JIaCTh H3JEIUI U3 YIIEpOAMCTON CTall HUX OXJaJWUIU
Ha Bo3nyxe. Kak Ha3biBaercs Takoit Bug TO?

1)
2)
3)
4)

3aKanka
OTITYCK

OTXKUT
HOpMaJu3auus

5. YeM OTIMYarOTCSl TPOCTUT 3aKAIKH U TPOCTHUT OTITyCKa?
1) BeMMUYMHON IEMEHTUTHBIX YACTHI]
2) GOpMO¥ IIEeMEHTHTHBIX YACTHII
3) HUYEM He OTINYaI0TCA
4) comepkaHUeM yriiepoaa

7.2.6. KoMIuIeKT 3alaHnii K NPpaKTH4YeCKOH padore

Tema:

Knaccupukanus u  MapkupoBKa KOHCTPYKLMOHHBIX W HMHCTPYMEHTAJIbHBIX

MaTcpHraJioB

Saua}me: AJId MAapoOK IIITU CIIJIABOB COIJIACHO CBOCMY BAPHUAHTY H606XOI[I/IMO BBITIOJTHUTD
CICOYIOUC 3aIaHUA:

1.

Pacmmmdposars Mmapky marepuana. KmaccuduimpoaTs MaTeprall B COOTBETCTBUU C KOM-
IJIEKCOM MPU3HAKOB, KOTOPBIN IPUMEHSIOT JUIsl TaHHOW IPyMIIbl CIUIABOB (IO XMM. COCTa-
BY, CTPYKTYpe, criocobam MmoixydeHust 1 00pabOTKH, IO Ha3HAYEHUIO U T. 1.).
[IepeuncinTh €ro OCHOBHBIE KOMITOHEHTHI M YKa3aTh XUMUYECKU cocTaB corinacHo ['O-
CTy.

Onucats pekoMeHyeMyto TepmMooopadboTky (TO) ¢ ykazanuem napaMeTpoB U HazHade-
Hus TO.

ITpuBecTH OCHOBHBIE MEXaHMUECKHE CBOMCTBA MaTepHalla B paBHOBECHOM COCTOSIHUU U
rocJie TepMUYecKoi 00paboOTKH.

OxapakTepr30BaTh OCHOBHbIE OTPEOUTEIHCKIE CBOMCTBA MaTepuaia (HampuMep Koppo-
3MOHHAsI CTOWKOCTbh, MaJIBIM YACIBHBIA BEC U T. /1.) U 00JIACTh €ro MPUMEHEHHS.

Bapuanr 1 (u eme 7 BapuaHTOB)
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Ne i/ Bonpockl k 3xk3aMeHy

1 Tunel KpUCTANIMYECKMX PEIIETOK M HX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TTOJTUMOP(HU3M.

5 Tunbl cBs3eil: HWOHHAs, KoOBajJeHTHas, Bau-nep-Baanbca, Mertammueckas. HWx
0COOEHHOCTH U BJIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JleeKThl KpUCTANINYECKOTO CTPOSHHSI, TEOMETPHUECKAs KJIACCH(HUKAIIHSL.

4 Toueunsle nedexTsl. MexaHu3Mbl HX 00pa3oBaHus. 3aBHUCUMOCTb PaBHOBECHOM
KOHIEHTPALlMU BaKaHCUM OT TEMIIEPATYPBHI.

5 Juddyszus. Mexanusmsl nuddysuu. [lepolit u BTOpoii 3akons! duka.

6 Jucnokanuu. BiaysiHue NJIOTHOCTH JUCIIOKALUN Ha IIPOYHOCTHBIE CBOMCTBA KpUCTAILIA.
Kpusas Oxunra. Pacuer TeopeTnyeckoil NpoOYHOCTH.

7 OKclepUMEeHTaIbHbIE 3aKOHOMEPHOCTH IUIACTUYECKOM naedopmanuu. MexaHUyecKue
CBOICTBA U UX XapPAKTEPUCTUKHU.

8 Hedpopmanmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa aepopmanuu.

9 Jedopmanus MoJIMKpUCTATUYECKUX TeJl. 3epHOTPAaHUYHOE yIIPpOUYHEHHUE. 3aKoH XoJuia-
Ilerua.

10 MexaHu3Mbl JIaCTUYECKON Aedopmanuu: CKOJIbXEHHUE, JBOMHMKOBAHHWE, MEXAHU3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M U (Hy3MOHHON NOI3YyUECTH. .

11 Knaccudukanus 1 BUIbl MEXaHUYECKUX HCHBITAHWNA: CTaTUYECKHE, JAUHAMHUYECKUE,
YCTaJIOCTHBIE.

12 HcnplTaHne MeTaioB Ha TBEpAOCTh. McmblTaHue Ha pacTspkeHue. Mcendranusa Ha
yJIapHYIO BSI3KOCTh M IIMKJIMYECKYIO IPOYHOCTb.

13 Pa3pymenue xpynkoe u Bsizkoe. TeMmnepaTypHbIi HOPOT XJIaJHOJOMKOCTH.

14 TepmoauHaMuyeckue OCHOBBI  (ha30BbIX  mpeBpauieHuil.  (TepMmonuHamuueckue
NOTEHIIMaNbl, (a30BO€ paBHOBECHE, BTOPOM 3aKOH TEPMOJUHAMUKH.)

15 ITonsTus cucrema, crias, pa3a, KOMIIOHEHT, MEXaHUYECKasi CMECh.

16 @Da3pl B cr1aBax. XUMUYECKHE COCTMHEHUS

17 Kpucramnuzanus u ee sransl. Kpurrnaeckuit 3apoasiil ¥ 3aBUCUMOCTB €r0 pa3MepOB OT
CTENEHH NIEPEOXJIAKACHHUS.

18 3akoHOMepHOCTH Kpuctaum3anuu. Kpussie Tammana.

19 @a3pl B crulaBax. TBepaple pacTBOpsl M HUX THIBL. YCIOBUS HEOIPAaHUYEHHOMN
pacTBOpUMOCTH. XUMHUYECKHUE COCTUHEHUSI.

20 MeTop! ocTpoenust nuarpamm coctostuusl. [Ipasuno ¢a3 ['mb6ca.

21 OcHoBHble THNBI aAMarpaMMm coctosiHusA. llpaBuna koHonel. Kpucramnmsanus u
CTPYKTYpOOOpa30BaHHE CILIABOB.

29 BnusHue mnpuMmeceili Ha TIpoLEcChl KPUCTAUIM3ALMM M PEKOMEHJAIMM 10 HX
HCIIOJIb30BaHUIO.

23 Jlmarpamma cocTostHHS xKene30-yriaepos1. Da3bl, TMHUN, KPUTHUECKUE TOUKH.

24 I[HarpuaMMa COCTOSIHUS KeJe30-yriepoJ. Kpucrammmsanus U CTpyKTypooOpazoBaHHe
cTajuei.

25 3aBHCHMOCTb CBOMCTB CTaJIEN OT COAEP KaHMsI YTIEpoaa.

2% J.c. xene3zo-yriaepon meractabwibHas. Kpucrammmsamuss U cTpyKTypooOpa3oBaHUeE
6enbIx yyryHoB. O61acTh NPUMEHEHHUS.

27 H.c. xene3o-yriaepon crabuibHas. Kpucrammmzanus U CTpyKTypooOpa3oBaHHE CEphIX

yyryHoB. O0nacTh NpUMEHEHHUSI.




Ne i/ Bonpocekl K 3K3aMeHy
28 Knaccugukanus cepsix 4yryHoB. CriocoObl oJIyueHusl.
29 [TpeBpaienus B cTansax npu Harpese. HacneacTBEHHOCTh ayCTEHUTHOTO 3€pHA.
Onpenenenue daia 3epHa.
30 [IpeBpamieHust aycTeHHTa TpU  OXJaXIeHMU. JluarpamMma  HM30TEPMHUYECKOTO
IPEBpALLCHHs] ayCTEHUTA.
31 BiisiHue cKOpoCTH OXJIaXACHUS Ha CTPYKTYpPY M CBOMCTBA CTajiel. XapaKTepUCTUKH
JMCIIEPCHOCTH MUKPOCTPYKTYD.
32 MaprencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KUHETHKA MTPEBPAIICHHS.
33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPaAMETPHI.
34 3a1<an£<a ¢ nosuMopdHbIM IpeBpaiieHueM. Ha3znaueHue, BUABI 3aKallki, CTPYKTypa
CTaJIel OCIIe 3aKAJIKH.
35 Crioco0bI 3aKaJIKH. 3aKaIMBAEMOCTh U IPOKAJIMBAEMOCTh CTAJICH.
36 3akasika 0e3 moJMMOp(HOTO MPEeBpaICHHUS.
37 ITpeBparienus npu oTIycke.
38 Paznuuue CBOMCTB NPOAYKTOB 3aKaJKM M OTHYCKa (TUIACTMHYATBIX W 3€PHUCTBIX
CTPYKTYP).
39 BI/IILVH OTIIYyCKa, UX Ha3HAuY€HHE, CTPYKTypa CTajel IOcie OTIyCcKa, pa3iuuusl B
CBOWCTBAX.
40 CraguiiHOCTh TPOIIECCOB CTAapeHUs. BiMsgHWE TEXHOJOTHYECKHUX IapaMeTpOB
TEPMUYECKOI 00pabOTKH Ha CTPYKTYPY U CBOMCTBA COCTAPEHHBIX CIIABOB.
a1 Omxur 1 um 2 pona. TexHONOTHUECKHE TapaMeTpbl U Ha3HAYEHHWE OCHOBHBIX BHJIOB
OTXMHra.
42 W3MeHeHHe CTPYKTYpbl M CBOMCTB JAe()OpMUPOBAaHHBIX METAJIOB IpU Harpese.
CyImHOCTB, IBUKYIIAs CHJIA M CTATMHHOCTh PEKPUCTAIUTM3AIMOHHBIX TPOIIECCOB.
43 BiusiHue ngerupyromux 3JeMEeHTOB Ha MOJTUMOP(U3M Kelle3a U TeMiepaTypbl (pa3oBbIX
npespaniennit. Knaccugukanus JID no Tuny B3auMOAENWCTBUS C YIIIEPOJIOM.
44 BausiHue nerupyromux 31€MEHTOB Ha TEXHOJIOTHYECKUE IMapaMeTphl TePMHUYECKOM
0o0paboTku. Biaustaue JID Ha npokannBaeMocTh cTanei
Knaccugukanuss JeTMpOBaHHBIX CTajled 1O CTPYKType B  pPaBHOBECHOM W
45 HOpPMalIM30BaHHOM  cocTosiHMM.  Knaccudukanuss — JerMpoBaHHBIX — CTajed  Imo
COJIEP’KaHUIO JIETHPYIOLIUX 3JIEMEHTOB.
46 Knaccu¢ukaius 1 MapkupoBKa KOHCTPYKIIMOHHBIX MaTepraioB. CrienuagbHble CTAH.
a7 I{Betnbie crtaBbl. OCOOEHHOCTH CTPOEHUs, CBOMCTBA, 00JIACTh TPUMEHEHUS.
Hemerannuueckne wmatepuansl (I1acTMacchl, pe3uHbl, cTekiaa) OcoOeHHOoCTH
48 CTPOCHHUS, CBOWCTBa, O00JACTh TNpUMEHEHHUs. KoMmo3ummuoHHbIe MaTepHalbl.
OCOOEHHOCTH CTPOEHUS, CBOICTBA, 00JIACTH MPUMEHEHHUSL.
7.3.3. Kputepuu ¥ HOPMbI OLIEHKH
dopma
Cemectp TTPOBEACHHs . Kpurepuu u HOpMbI OLIEHKHU
MPOMEKYTOYHOM
aTTecTalu
5 JK3aMeH Ecnu utoroBslii peTHHT
(OTITIHOY coctapisieT 85 - 100 GanoB
«XOpOIIOY Ecau uToroBeiil peTUHT
coctasisier 70 - 84 Gamna
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Cemectp

dopma
NMPoBeIeHUs
NMPOMEKYTOYHOM
arrecTaumMu

Kpurepun u HOpMbI OLIEHKHU

Ecau uToroBeiili peTUHT

«KYOOBJICTBOPUTCIBHO»
y P cocrasirsteT 55 - 69 GamtoB

Ecau uToroBeiil peTHHT

«HECYOJOBJICTBOPUTCIIBHO»
Y P cocrtasisieT O - 54 Gaimta
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecredyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHUK, yueOHOE

KoaunuecTBo B
HAY4YHOIl O0n0-

Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEIH 3arsaaBue (3aroJi0BOK) I'og m3panus Juoreke /
n/n MeToanYecKoe rmocooue,
HaunmenoBanue
NMPAKTHUKYM, JIP.) 3BC
1 A.MN. bateies, MarepuajioBeicHUE U TEXHOJIOT U VueGHoe Hocodue 2023 SEC
A.A. CmonbskuH[H 11p.]; MaTepUajoB: yaeOHOe mocodue [DIeKTpoH-
noj pen.A.W.barsiiesa HbIi pecypce] /A.W.Batbimes u ap- Mocksa: "ZNANIUM.COM"
NHOPA-M, 2023.-288c.
MartepuanoBenenue: yueOHOE MOco-

2 |3emckos FO.II. 6ue/10.11.3emcKoB-Fa 2-¢.cTep -CanKT- YyeOHoe nmocodue 2024 9bC
[TetepOypr: Jlanp,2024- «JIanb»
188c.[DnexTponnslii pecypc]|
MartepuanoBeqeHIe U TEXHOJIOTUS MaTepu-

3 | ®erucos ['IL. anoB: yueOHuk/I".IT.detucos, ®.A. I'apu- ¥ueonuK 2023 IbC
¢bynun.- MockBa: UHOPA-M, 2023.-397c. "ZNANIUM.COM"

4 | Comnues FO.I1. [u ap.]; mox Marepuanosenenne: yaebuux ans BY- YueOHuK 2024 9BbC

ex. 10.IL. Conmuesa 308/HO.I1.Conuues,E.N.I1psaxun-7-¢
peat. B2 usj.crep.-Cankrt-IletepOypr: "IPRbooks"
XUMU3JIAT,2024-783c¢. [ DneKTpOHHBII
pecypc]
5 |I'. B. KneBuos, H. A. Knes- MaTeprIaHOBeHeHHe' Jlabopatopubiii mpak- VYuebHoe nmocobue 2025 9bC
oBa, JL. IT. Tlonoea, JI. A TUKYM : yuyeOHoe nocodue / I'. B. KieBuos,
1osa, . 1L 7 A H AL Knesrosa, JI. 1. Tlonosa, /1. A. Bo- "ZNANIUM.COM"

bonasipes

nwipeB. — Mocksa ; Bonorga : Madpa-
Wuxenepus, 2025. - 256 c.




8.2. JlonoiHUTe IbHAS JIUTEpaTypa

Tun (yueOHUK, yueOHOE

KoanuyecTBO B
HAY4YHOIl 0M0-

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJi0BOK) Ton u3nanus Juoreke /
n/n MeTOoIHYeCKoe mocodue,
OPAKTHKYM, 1p.) HaumenoBanue
’ 9bC
1 Marepuanosenenue : yaeouuk / C. U. boro-
C. U. boronyxos, nyxoB, E. C. Ko3uk. — 2-e u3g. —
E. C. Ko3uk Mocksa : MammHoctpoenue, 2020. — 504 ¥ uebmmK 2020 IbC Jla
c. — ISBN 978-5-907104-39-6.
2 J1. A. Bobipes, MarepuainoBezenue : yueonoe mocobdue / /1.
C. B. Jlanbios A. bonasipes, C. B. [aBoigos, JI. 1. Tlomo-
. ’ Ba, M. H. TropbkoB. — Bonoraa : Uudpa- VYuyebHoe nocodue 2020 ObC Jlanb
JI. 1. IlonoBa,
M. H. TiopbKoB Wnxenepus, 2020. — 424 c. —
T ISBN 978-5-9729-0417-4.

3 IO. I1. 3emckoB Martepuanoenenue : yaueOHoe mocodue / Y4yebHoe mocodue 2019 OBC Jlanp
1O. I1. 3emckoB. — Cankrt- IletepOypr :

Jlanp, 2019. — 188 ¢. —
ISBN 978-5-8114-3392-6.

4 | T'.B. KneBuos [u ap.]. MarepuanoBeeHue : 1a00paTOPHBIN TTpaK- JlaGopaTopHbIit 2018 Penozuropuii
tukyM / coct. I'.B. Knesnos [u ap.]. — To- MIPAKTUKYM Ty
aesatty . U3a-Bo TI'Y, 2015. — 1 snekTpoH.

OTIT. JWCK.
5 | Amutpenko B.IL, MarepuanoBe/icHIE B 2016 SBC
Maunyitnosa H.b MaIIMHOCTPOEHHH [ DIeKTPOHHBIH pecypc] Yuebnoe nocodue "ZNCAOI\|IVI|E|JM.
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8.3. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH "UHTepHeT"

e «BecTHUK MarHUTOrOPCKOTO rOCYAapPCTBEHHOTO TEXHMYECKOro yHHBepcutera um. [.J.
Hocosay, http://vestnik.magtu.ru

e «Bectanuk Camapckoro TrocyJapCTBEHHOTO TEXHHYECKOro yHuBepcutera. Cepus:
TEXHUYECKHe Hayku», http://science.samgtu.ru/node/31

o «JIuteé m MeTamuryprus» http://lim.bntu.by

o «Texnosorus meramio» http://www.nait.ru

e «IlepcriektuBHBIC MaTepuanb» http://Www.j-pm.ru

e  WebofScience[DnekTpoHHBIN pecype]| : MyJNIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3za
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYyTIa
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHIIL

e Scopus[DnekTpoHHbIH pecypc] : pedeparuBHas 0a3za mannbix. — Netherlands: Elsevier,
2004— . — Pexxum noctyna : SCOPUS.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

e Elibrary[DnexTpoHHbIi pecypc] : HayyHas 37MeKTpoHHas oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxkpana. — 3. pyc., aHriL.

e SpringerLink[Dnektponnsiii pecypc] : [6a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 53. aHri.

e ScienceDirect[DnekTpoHHbIii  pecypc] :  KOJUICKIIUS  DJIGKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmoctyna : sciencedirect.com. —
3ari. ¢ skpana. — 3. aHri.

e Cambridgeuniversitypress[ DIeKTpOHHBIA  pecypc| : IKypHAIbI U3JATCIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3arm. c
3KpaHa. — 3. aHr.

e NEICON[DnekTpoHHBIH pecypc] : 3JIeKTpOHHas HWHGOpMaLUs : apXWB HAYYHBIX
xypHanoB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyma : neicon.ru/resources/archive. — 3aram.
¢ fKpaHa. — 3. pyc., aHTIIL.

8.4. IlepeueHb NpOrpaMMHOro odecneyeHus

Ne HaumenoBanue I1O PexBu3uThI 1010BOpa (1aTA, HOMEP,

n/n CPOK /1€l CTBHA)

1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEeNCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpox
JecTBUSL — OeCCPOUHO

2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOTHO
AcademicEdition

3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH 10roBOp Ne 1346 ot

24.12.2024, cpok aeicTBus — 10
31.12.2025 BKIIFOUUTETBHO



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onmcanme MarepuaJbHO-TEXHHUYECKOH O0a3bl, HeOOXOAMMOW ISl OCYIIeCTBJICHHS
00pa30BaTeILHOIO MPOIEcca MO0 TUCHMUILINHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKHUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU M JJIfl CAMOCTOATEILHON
padoThl 00yyaromuxcs (HoMep ayiuTOPHH)
VYyeOHast ayuTopus AJis IPOBEICHUS CroJibl y4eHUYECKHUE IBYXMECTHBIEC ,
n1a0opaTOpHBIX PadoT. CTYJIbsl YYEHUUECKHE , I0CKA ayIUTOpHAs
VYueOHas ayTuTOpHS JJIs TPOBEACHUS (menoBas), mkadbl I Y9eOHBIX
3aHATUNA CEMUHAPCKOIO THIA. 1ocoOui, CTOJIBI JTaAOOpaTOPHBIE,
VYuebHas ayIuTopus Ui KypCOBOTO MHUKPOCKOII METaJIOrpa@uuecKuii, IIUT
IIPOEKTUPOBAHMUSI (BBIIIOJIHEHUS KyPCOBBIX CUJIOBOM.
1 pabor).
VYyeOHast ayuTOpus AJis IPOBEICHUS
TPYNIOBBIX U WHAUBHUAYAIbHBIX
KOHCYJIbTALIUH.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUNA TEKYILIEro KOHTPOJIA U
MPOMeXyTOuHO arrectanuu. E-105
VYuebHas ayIuTOpUs Ui IPOBEICHUS CToJIbl Y4EHUUYECKUE IBYXMECTHBIE ,
a00OpaTOPHBIX padoT. CTYJIbsl YYEHUYECKHUE , JIOCKA ayTUTOPHAS
VY4aebHas ayIuTopus Ui KypCcOBOTO (MenoBas), CTOJBI JAOOPATOPHBIE, MEUH,
MIPOEKTUPOBAHMSI (BBIIIOIHEHHS KyPCOBBIX TBEPAOMEPHI, TEPMOIIAPHI, MOMKA.
pabor).
9 VYyeOHast ay1uTopus AJisl IPOBEICHUS
IPYIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAIIUH.
VYuebHas ayIuTOpUs Ui IPOBEICHUS
3aHATUNA TEKYIIEro KOHTPOJIA U
IIPOMEXYTOYHOH aTTeCTaluu.
E-107
VYuebHas ayIuTOpus Ui IPOBEICHUS Croubl YUEHUYECKUE (MOHOOJIOKH)
3aHSTUN JEKIMOHHOTO THMA. Y4eOHas JIBYXMECTHBIE , CTOJ MPENOAaBaTEIbCKHM,
ayUTOPHS IS IPOBEACHMS 3aHATHI CTYJ IIpenoaBaTebCKUM, JI0CKa
CEMHHApPCKOro THMa. Y4yeOHas ayTuTOpus sl | ayAUTOpHas (MeJoBas), PKpaH HaBECHOM,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITOIHEHUS CTallMOHApHBIH  IIPOEKTOp, IPOLECCOP,
KYpCOBBIX pa0oT). YueOHas ayJuTopus Ajs MBIIIb  KOMIIBIOTEpHAs,  OyJAbT  JUIA
MIPOBE/ICHUS TPYIIOBBIX U UHAUBHUIYATbHBIX | IPOEKTOPA, HOYTOYK, CCTeMa TMOPUIHOTO
3 | koHCyNbTanUi. YueOHas ayIUTOPHS JIS 00yJeHus c HWHTETpaluen B
IIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJISA U | CYIIECTBYIOLYI0 CHCTEMY  YIPaBICHUS
MIPOMEXYTOUHOM aTTecTaluu. oOydyeHneM [uisi MOOWIBHOTO pabouero
I'-326 MECTa,
cuctemMa  rubpujgHoro  oOyueHus ¢
MHTETpanyel B CyHIECTBYIOIYIO CUCTEMY
yopaBieHus: oOy4YeHHeM g y4eOHOU
ayJAUTOPUHU
4 VYueOHas ayTuTOpHS IS TPOBEACHUS Cron MPEINOJIaBaTENbCKUM, CTOJIEI
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKUX U JA00pPaTOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
nmabopaTopHbIX padoT. YYEHUUECKHUE JBYXMECTHBIE, CTYJIbs, TOCKa
VYyebHas ayuTopus JJis IPOBEACHUS aynuTopHas (MelioBas, TpPEXCTBOpUaTas),
3aHATUN CEMUHAPCKOIO THUIIA. CTOJIBI  J1a0OpaTOpPHBIE,  MHKPOCKOIIBI
VYyeOHast ay1uTopus AJis KypcoBOro MeTajuiorpaduyeckue.
MIPOEKTUPOBAHHUSI (BBITOJHEHHS KyPCOBBIX
pabor).
VYyeOHast ayuTopust AJis IPOBEICHUS
TPYIIIOBBIX U UHIMBUAYaTbHBIX
KOHCYJIbTALNH.
VY4eOHast ay1uTOpus AJisl IPOBEICHUS
3aHATUN TEKYILIEro KOHTPOJIS U
npoMexyTouHoi arrectanun. E-203
Kommerorepnsiit kinacc. YueOnast aynutopusi | CToNbl y4eHUYECKUE IBYXMECTHBIE |
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUIA. | CTOJIb YYEHUYECKE, CTOJ KOMIIbIOTEPHBIH,
VYyeOHast ayTuTopus AJis IPOBEICHUS crou npenoaasarenbcekuid, [1K ,mocka
3aHATUNA CEMUHAPCKOro TUMa. Y4eOHas TPEXCEKIIMOHHAs ayAUTOpHas (MenoBas),
ayIUTOPUS JJIsl IPOBEICHUS 1a00PATOPHBIX CTYJI IPENO0/IaBaTENIbCKUI, TPOEKTOP
pabot. YuebHast ayquTOpus AJIsi KypCOBOTO MYJBTUMEAUNHBIN ,3KpaH AJis IPOEKTOpa,
5 | mMpoeKTHUPOBaHUS (BBIIOIHEHUS KYPCOBBIX TymOa BbIKaTHas
pabor). YueOHast ayuTopus JIJIsl TPOBEICHUS
TPYIIIOBBIX U UHJIMBUAYaTbHBIX
KOHCYNbTAIMN YueOHas ayauTopus IS
IIPOBEJICHUS 3aHATUN TEKYLIET0 KOHTPOJISA U
IIPOMEKYTOUYHON aTTECTALUU.
E-214
Aynuropus Be6-KOHpEepeHIUH. Cron mpernopaBaTeIbCKUN , TEJIEBHU30pD ,
VYuebHas ayIuTOpUs Ui IPOBEICHUS poyTtep ,Beb.kamepa, IIUPMBI, CUCTEMHBIN
3aHATUH JICKIIMOHHOI'O TUIIA. YdueOHas 0JIOK, CTyn MpernojaBaTeIbCKUM, IITaTHB,
ayIUTOPHS IJIs IPOBEACHUS 3aHATHI CTOMKa JUIsl TeJIeBU30pa , CeTeBOU (PUIIBTP,
CEMHHApPCKOro TUMa. Y4yeOHas ayuToOpus AJisl | 3€pKajlo  , MCTOYHMK Oecriepe0oiHOro
6 | KYPCOBOTO NPOEKTHPOBAHHS (BBIIIOJTHEHUS MUTaHUS , TPAHCHIAPAHT-TIEPETAKKA.
KYpCOBBIX pa0oT). YueOHas ayJuTopus Ajs
MPOBEACHUS TPYNIOBBIX U UHANBUYABHBIX
KOHCYNbTAIMi YueOHast ayAuTOPHUs st
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJISA U
MIPOMEXKYTOUYHON aTTECTALUU.
VYJIK-303
7 [Tomemenue nmns camocTosITeNbHOW PaOOThI | CTOMBI, CTYIbs, KOMITBIOTEPHI.
obyuatomuxcs [-401
[Tomemienue st caMocTosATeNbHOM paboThl | CTONBI-MAPTHl IBYXMECTHBIE, CTY/bs, CTOJ
obyuaromuxcs /1-409 IIpeNnoaaBaTeIbCKUM, CTYIN
MpenojaBaTebCKUi, MepeiBUKHas 0CKa,
8 JKpaH, IpoLeccop, IIPOEKTOP,

KOMITBIOTEPHBIE CTOJIbI, KOMITBIOTEPHI ISt
CTYACHTOB C BBIXOJOM B CCTb HHTCPHCT,
KOMIIBIOTED  TPETOAaBaTeNs, CETEeBOM
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n/n

HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

mkad.
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