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(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEXKACHUE BBICIIEr0 00pa30BaHMs
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BNEKTPOHHOW NOAMACHIO
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(uHOeKkc oucyuniuHbl)

PABOYASA TIPOT'PAMMA ANCHUITJINHBI

MarepuanoBenenue

(HaumeHo8aHue OUCYUNIUHDBL)

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

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

®opma 00ydeHus: 3a04Has
['on Habopa: 2025

Ob6mas TpynoeMkocTs: 4 3E

Kypc 3
dopmMa KOHTPOJISI | DK3aMeH Hroro

Bun 3ansaruit

Jlekuun 4 4
JlaGopaTopHble - -
IIpakTHueckue - -
PykoBoacto: PI'P - -
ITpoMexyTouHas 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 TUCHUTLIIHHBL:

. OtcyTcTBYET

Penensent

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

Cpoxk neiicTBusi padoueii nporpaMMel AucuuiimHbl 10_«01» centsaopsa 2030 r.

YTBEPXIEHO

Ha 3acemannm kadenpsr «CBapka, o0paboTka MaTepuajoB JABICHHEM H POJCTBEHHBIC
HPOLIECChHI»

(mpoTokon 3acemanust Ne 2 ot 16.09.2024r.)



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 " IPAKTHKH, OJI KOTOPBIX OCBOCHHC HaHHOﬁ JUCITHUITIIMHBI H606XO,I[I/IMO KakK

HPeIIICCTBYIOIICE:

Texnomorus KOHCTPYKIMOHHBIX MAarcpuaioB,

a TaKxke Ui JIpYrux

CIICHUAJIBHBIX AUCHUILIMH TCXHUYCCKOI'O HAIIPABJIICHUS IIOATOTOBKH.

3. Il.1anupyemMble pe3yJibTaThl 00y4YeHUs

Jns 13.03.03
dopmMupyemsbie U NHaukaTopbl Ilnanupyemble pe3y/abTaTbl 00y4eHH s
KOHTPOJIUpYeMble MOCTHKEHUS
KOMIIeTeHIIUH KOMIIeTeH Ui
(K0J1 1 HAUMEHOBAHUE)
OIIK-5. Crniocoben | Mopenupyet pusnueckue | 3HaTb: OCHOBHBIE KJIaCChl COBPEMEHHBIX
pacCUMTHIBATG  DIIEMEHTHI | M XUMHUYECKUE CUCTEMBI, | MaTepHajioB, UX CTPOCHHE U CBOWCTBA,

HHEPreTUYECKUX MAalIuH |
YCTAaHOBOK € y4ETOM
CBOMCTB KOHCTPYKLIMOHHBIX
MaTepHaJIoB,
JUHAMUYECKUX M TEIUIOBBIX
Harpy3ok

SABJICHUS U IIPOLCCCHI IIPpU
IIPOCKTUPOBAHNN
MarepuajioB

BJIMSIHUE BHEITHUX (PaKTOPOB Ha
CTPYKTYpPY ¥ CBOMCTBA MaTepHAJIOB.

YMeTh: MoaenupoBarh GU3NUECKUe U
XUMHUYECKHE CUCTEMBI, SIBJICHUS U
MIPOLIECCHI MTPU MPOEKTUPOBAHUU
MaTepHaJIOB; PACCUNTBIBATH 3JIEMEHTHI
HHEPreTUYECKUX MAllliH U YCTaHOBOK C
YYETOM CBOMCTB KOHCTPYKLIMOHHBIX
MaTepuayioB, TMHAMUYECKHUX U TEIJIOBBIX
Harpys3oK.

Bnaners: HaBbIKaMu BbIOOpa MaTepuaioB
JUISL KOHKPETHBIX YCIOBUM DKCIUTyaTaluu
1 pacyéTa 3IEMEHTOB SHEPTeTUYECKUX
MallIH U YCTAaHOBOK C Y4€TOM CBOMCTB
KOHCTPYKIIMOHHBIX MAaT€pUasoB,
JUHAMHUYECKUX U TEILUIOBBIX HArPy30K.

[Ipoextupyer
TEXHOJIOTUUYECKUE
MIPOLIECCHI CO3AAHUS
MaTepuaoB U X
00paboOTKH C IENTbI0
JOCTHXKEHUS TpebyeMoro
YpOBHsI (PU3HKO-
XAMHYECKHX CBOMCTB

3HaTh: GU3HUECKYIO CYITHOCTh SIBICHUH,
IIPOTEKAIOLINX B MaTepraiax B
mpoleccax Ux co3/laHusi , 00paboTKU U
AKCIUTyaTallii, OCHOBHBIE TUIIBI
KOHCTPYKIIMOHHBIX MareprajioB U X
CBOMCTBA, METOABI PacyeTa JIEMEHTOB
HHEPreTUYECKUX MAIllH U YCTAHOBOK.

YMeTh: pacCUUTHIBATH 3JICMCHTLI
SHEPIreTUUCCKNX MAlllMH U YCTAHOBOK C




Y4ETOM CBOMCTB KOHCTPYKLIMOHHBIX
MaTepuasioB, AMHAMUYECKUX U TEIJIOBBIX
Harpys3oK.

Bnazners: HaBbIKAMU POEKTUPOBAHUS
TEXHOJIOTMUYECKHUX MPOLECCOB 00paboTKU
MaTepHUaJIOB C LIEJbI0 JOCTHKEHUS
TpeOyeMOoro ypoBHs (PU3UKO-XUMHUECKHX

CBOJCTB.
Hns 15.03.01
®opmupyeMble U NuaukaTopbl [lnanupyemble pe3yJibTaThI
KOHTPOJIUpYeMbIe MOCTHKEHUS 00yueHust
KOMIeTeHIUH KOMIeTeH Ui
(Ko ¥ HAMMEHOBAHUE)
OIIK-7. Crnocoben npumenats |OIIK 7.1 Mogenupyet| 3HaTh: OCHOBHBIE KJIACChI
COBpPEMECHHBIC 9KOJIOTUYHBIC u | pusnveckue Y| COBPEMECHHBIX MaTepPHaJIOB, NX
0e30macHble METOJbI PAlMOHATBHOTO | XUMHYECKUE CHCTEMBI,| CTPOCHHE U CBOICTBA,
WCIIOJIb30BAHUS CBIPHEBBIX U | SIBJICHUS M TIPOLECCHI TP | BIUSTHUE BHEIIHUX (DakTOpOB
HYHEPreTUIECKUX pecypcoB B | IPOCKTHPOBAHUH Ha CTPYKTYpPY U CBOICTBa
MAaIIMHOCTPOCHHUH MaTepHaJiOB MaTepHaloB, a Tak ke 00JacTu
PUMEHEHHS MaTepPHAaJIOB B
MAaIIUHOCTPOCHHH.
YMers: MOJIEIINPOBATh
¢usnyeckue U XUMHYECKUE
CHCTEMBI, SIBIICHHSI "
IPOIIECCHI npu
MPOEKTUPOBAHUN MAaTepHajIOB
C yderoM  0€30MacHOCTH,
9KOJIOTUIHOCTH u
palMOHATIBLHOTO
WCTIOJIH30BAHUS CBIPBEBBIX
pPECYpCOB B MAIIMHOCTPOCHHIO
Bnagers: HaBBbIKaMH
OPUMEHEHHUS  COBPEMEHHBIX
HKOJIOTUYHBIX W 0e30IMacHbBIX
METOIOB panroHaIbLHOTO
WCTIOJIb30BAHUS CHIPHEBBIX H
SHEPreTUYECKUX PECcypcoB B
MaIIMHOCTPOCHHH.
OIIK-8. Cnocoben npoBoauts ananusz |OIIK 8.1 IIpoextupyet| 3HaTh: OCHOBHBIE BH/IbI
3aTpar Ha oOecleyeHne IesTeNbHOCTH | TEXHOJIOTHYECKHe 00pabOTKM W TOJYYEHUs
MIPOU3BOJICTBEHHBIX TOAPA3ACICHUNA B | IPOIECCHI CO3/IaHMs| MaTepHaioOB W W3JCIIHA,
MAaIIMHOCTPOCHUU MaTepHaJloB u UX| CIIOCOOBI OIIEHKHM 3aTpaT Ha
00paboTku TEXHOJIOTHYECKUE  MPOIECCHI
C LeJbl0  JIOCTHXKEHHsl| MPOU3BOJCTBA
TpedyemMoro YPOBHs| YMETh: IPOEKTHPOBATH
(U3NKO-XMUMHYECKUX TEXHOJIOTHYECKUE  TPOILECCHI
CBOWCTB. CO3MIaHMsI MaTepHajOB H WX
o0paboTku c (13
JOCTYOKCHHS TpeOdyeMoro




YpOBHSL  (DUBUKO-XUMHUYECKUX
CBOJNCTB, aHAJIM3UPOBATH
3aTparbl Ha obecrieueHue
JEATEIIbHOCTH
IIPOU3BOJCTBEHHBIX
MOJpa3IeJICHUI B
MalIMHOCTPOEHUU

Bnaners: HaBpIkamMu aHaiau3a
3aTpar Ha o0ecrnieueHue
JEATEIIbHOCTH
IIPOU3BOJCTBEHHBIX
MOJpa3IeJICHUI B
MalIMHOCTPOEHUU

s 15.03.05

dopmupyemble U
KOHTPOJINpYeMble
KOMIIETEHIMHU

NHauKaTopsbl
MOCTHKEHUS
KOMIIeTeHLIii

(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-8. CnocobeH yd4acTBOBaTh B
pa3paboTke OOOOIICHHBIX BapHAHTOB

pemieHust TPoOOIEM, CBSI3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMU

MIPOU3BOJICTBAMH, BbIOOpE
ONTUMAJIbHBIX BapUaHTOB
MIPOTHO3UPYEMBIX MOCTICICTBHIA

peUICHUd Ha OCHOBC UX aHAJIM3a

OIIK 8.4 Monenupyer
dbuzndeckue u
XUMHYECKHE CHCTEMBI,
SIBJICHHSI U TIPOLIECCHI TIPU
MPOEKTUPOBAHUU
MaTepHaoB

3HaTh: MPUHLMIIBI Pa3pabOTKU
0000IIEHHBIX BAapHUaHTOB
perieHust npooieM, CBSI3aHHBIX
c MaIIMHOCTPOUTEIbHBIMU
IIPOU3BOJICTBAMH, BbIOOpE
ONTUMAJIBHBIX BapHaHTOB
MIPOTHO3UPYEMBIX
NOCIIEACTBUNA  pELICHUS
OCHOBE UX aHaJN3a;
CHELHMAIBHYI0 TEPMHUHOJIOTHIO,

Ha

OCHOBHBIE KJIACCBI
COBPEMEHHBIX MaTepHUalIoB,
pa3In4YHbIE YPOBHU ux
CTpOEHUH, CBONCTBA,
MOCIE0BATEIBHOCTh

(dhopMUpOBaHUS CTPYKTYpPHI H
CBOMCTB MaTepHUaJIOB B
3aBUCUMOCTH oT BHJIA
BHEIITHETO BO3JICHCTBUS,
HA3HAYCHHE MATEPUAIOB U

o0JacTu uX MPUMEHEHHUS.

YMers: pa3pabaThiBaTh
0000111eHHBIE BapHaHThI
pereHus mpooJieM, CBsI3aHHBIX
c MAaIIMHOCTPOUTEIBHBIMU
MIPOU3BOJICTBAMH, BbIOOpE
ONITUMAJIBHBIX BapHUaHTOB
IIPOTHO3UPYEMBIX

MIOCJIEACTBUM  pelleHUus Ha
OCHOBE MX aHAJIM3a U 3HAHWUU
¢buznyeckoi CYIIHOCTH




SIBIICHUW, TPOUCXOMANINX B
Marepuagax B YCIIOBHUSX
MPOU3BOJCTBA, 00pabOTKU U
SKCIUTyaTalyH. CBs3bIBaTH
¢dusnveckne U MeXaHUYeCKUe
CBOICTBa MaTepUaAIIOB c
TEXHOJIOTUIECKUMU
mporeccaMu MPOU3BOJCTBA, H
1704 IKCILTyaTaIlHOHHON
HaJIC)KHOCTHIO u
JI0JITOBEYHOCTBIO.

Biagers: HaBbIKAMU
pa3paboTKu 0000IICHHBIX
BapUaHTOB PEUICHUS TpoOIeM,
CBSI3aHHBIX c
MAaIIuHOCTPOUTEIHHBIMH
IIPOM3BOJICTBAMH, BBIOOpE
ONITUMAIIBHBIX BapHUaHTOB
IPOTHO3UPYEMBIX
IOCJICICTBUM  PELICHUS
OCHOBE WX aHAJIN3a

Ha

OIIK 8.5 [IIpoekrtupyer

TEXHOJIOTUYECKHUE
MIPOIIECCHI CO3J1aHus
MaTepuaioB u 1704
00paboTku

C LeJbl0  JIOCTHUXKEHUS
TpeOyemMoro YpOBHS

(U3UKO-XMMHYECKHIX
CBOWCTB

3HaTh: (PU3UYECKYIO CYITHOCTh
SBJICHUH, MPOTEKAIONIMX B
MaTepuazax B TpoIeccax HX
co3maHuss W 00pabOTKH U
IKCILTyaTaIu, BIIMSIHUE
peKUMOB ~ 00pabOTKM  Ha
CBOMCTBA W3JICINHN, METOJIBI
aHaau3a TEXHOJOTHUYECKUX
nokasareleit
MaIIMHOCTPOUTENbHBIX
MIPOU3BOJICTB

VMerTs: pa3pabaTbIBaTh
BapHaHThl pelIeHUs IpodiieMm,
CBSI3aHHBIX c
MaIIMHOCTPOUTEIEHBIMU
IPOM3BOJICTBAMH,  BBIOMpPATh
ONITUMAITLHBIC BapHaHTHI
peleHHsl Ha OCHOBE aHalM3a
B3aMMOCBSI3U  CTPYKTYpPBl H
CBOWCTB MaTepuaoB

Bnaners: HaBbIKaAMHU
MIPOEKTUPOBAHHUS
TEXHOJIOTHYECKHUX IPOIIECCOB
CO3MaHHUS  MATEPUANOB, UX
00paboTku c 1EITBI0
JOCTHKEHUS Tpedyemoro
YPOBHA (1)I/ISI/IKO-XI/IMI/I'—ICCKI/IX
CBOWICTB; CIIOCOOHOCTBIO
BBIOOpA ONTUMATHHBIX
peuICHUA W IPOTrHO3UPOBAHUA
MOCTIECTBUI  PEIICHUS




Tlst 23.03.03

dopmupyemble U
KOHTPOJINpYeMble
KOMIIETeHIM U

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIu i
(Koa ¥ HAMMEHOBAHUE)

I[lnannpyemMble pe3ybTaThl
o0y4eHust

OIIK-6. Cmocoben y4acTBOBaTh B

pa3paboTke TEXHUYECKOI
JOKYMEHTallul C HCIOJIb30BaHUEM
CTaHIApPTOB, HOPM U  TIpaBul,
CBSI3aHHBIX €  MPO(eCcCHOHATBHOM
NeSITeNIbHOCTBIO

Mogenupyer (¢uznyeckue
U XUMHYECKHE CHCTEMBI,
SABJICHUSA U ITPOLICCCHI IIPpU
IPOEKTHPOBAHUHU
MaTepuaioB

3HaTh: CTAaHAAPTHI, HOPMBI U
IpaBuJIa, CBSI3aHHBIE C
npodeccroHaIbHON
JEATEIHOCTHIO

YMerTs: pa3pabaTbIBaTh
TEXHUYECKYIO JTIOKYMEHTAIIUIO
c UCIIOJIb30BaHUECM
CTaHJIapTOB, HOPM U IIPaBHIL,
CBSI3aHHBIX c
po(heCcCUOHATTLHOM
JIeATEILHOCTBIO

Bmanets: HaBBIKAMH
pa3paboTKu TEXHUYECKOH
JIOKYMEHTalUu C
WCITOJIb30BAaHUEM CTaHIapTOB,
HOpM 158 HpaBI/IJI, CBs3aHHBIX C
npodeccuoHaTbHON
NESITENLHOCTDIO

IIpoektupyer
TEXHOJIOTUYECKHE
IIPOLIECCHI CO3AAHMS
MaTepHualoB U UX
00paboTKH C LENbI0
JOCTHXKEHUS TpeOyeMoro
ypOBHS (PU3HUKO-
XAMHYECKHX CBOMCTB

3HaTh: CYIIHOCTh IIPOLECCOB
MoJlyueHuss U oOpaboOTKu
METaJIOB U CILJIABOB,
CIICUAJIBHYIO TCPMHUHOJIOTUIO

YMers: IIPOEKTUPOBATH
TEXHOJIOTUYECKUE  IPOLIECCHI
CO3JIaHMsI MaTepHajioB M WX
o0paboTku c HENbI0
JOCTUKEHUS TpeOyemoro
YPOBHS  (PU3HKO-XUMHYECKUX
CBOMCTB

Brnagerts: CIIOCOOHOCTBIO
y4dacTBOBaTh B  pa3paboTKe
TEXHUYECKON TOKYMEHTAIIUHU C
WCIIOJI30BAHUEM CTaHJIapTOB,
HOPM M TIPaBUJ, CBA3aHHBIX C
npodecCuoHaATBHON
JESITEIbHOCTHIO




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 KpHCTaIax.
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. JIUTEPATYPhl U 0(hYOPMIICHHIO 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 YCIEBAEMOCTH CTYACHTOB, BKIIOYAs
TECTUPOBAHUS KaK (pOpMy KOHTPOJIS 3HAHHUH CTYJICHTOB;

UH(QOPMAIIMOHHBIE  TEXHOJOTUH  (BU3yalbHBIE  JIEKIUU C  HCIOJb30BAaHHEM
MPE3CHTAIIMOHHOTO METO/1a 00yUYEHHs);

UHTEPAKTHBHBIC TEXHOJOTMU: DJEMEHTHl MPOOJIEMHOIO OOy4eHUs B BHJE HAIWYHA
BOMPOCOB TPOOJIEMHOr0 XapakTepa B TNPAKTHUYECKUX M JIA0OpaTOpHBIX paboTax U
TpeOOBaHMH aHaJIM3a IOJYYEHHBIX pE3YNbTAaTOB C TOCIEAYIOIIMM BBIBOJAOM  IIO
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 OCBOECHHIO T CUMIIIMHBI

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

YKa3aHUAX K Ja00paTOpHBIM paboTaM M MPAKTUYECKUM 3aJaHUSM, Pa3MELIEHHBIM B AJIEKTPOHHOU
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

Jlns 13.03.03
Koa xour HpyeMoii
/L KOHTPOTHPYEMO HaumenoBanue
Cemectp KOMIIeTeHIIUM (WJIN ee
OLICHOYHOI0 CpeICTBa
YACTH)
OIIK-5 Tecrossle 3amanusa: NeNe 1-500

JIa6 p.Ne 1-2, ITpakt.p.Nel-4
(B camocCTOSATETHHOM paboTe)
Bomnpocs! k 5k3ameny: NeNe 1-48

s 15.03.01
Kox konTpoaupyemoin HanMeHoBanme
CemecTtp KOMIIeTeHIIUH (WJIN ee
OI[€HOYHOT0 CpeICTBA
YACTH)
OIIK-7, OIIK-8 Tectosble 3amanus: NeNe 1-500

JIa6 p.Ne 1-2, ITpakr.p.Nel-4
(B camocTOsATENBHOM paboTe)
Bormpocsl k sx3ameny: NeNe 1-48




Jlns 15.03.05

Koa koHTpoMpyemoii HanMeHoBaHILe
Cemectp KoOMIleTeHIIMH (WM ee
OIIEHOYHOT0 CPeJCTBA
4acTH)
5 OIIK-8 Tecrosrie 3aganust: NeNe 1-500
JIab p.Ne 1-2, Ilpakt.p.Nel-4
(B camMOCTOATETHLHOM paboTe)
Bomnpocs! k 9k3ameny: NeNe 1-48
Jis 23.03.03
Kox xonTposmpyemoii HanMeHoBamme
Cemectp KOMMeTeHIuN (U4 ee
OIIEHOYHOT0 CPeJACTBA
YacTH)
5 OIIK-6 TecroBbie 3amanus: NeNe 1-500

JIa6 p.Ne 1-3, ITpaxt.p.Nel-4
(B camocTOsATENHHOM padoTe)
Bomnpocsl! k 3k3ameny: NeNe 1-48

7.2. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepHUaJIbl, H606X0}II/IMI>IC IJIdA
TEKYIIEro KOHTPOJIsA

KommnuiekT 3axanuii K JJabopaTopHbIM padoram
7.2.1.J1a6opaTopHas padora Nel
Tema: «VcnblTanus Ha yaapHblii u3ru6. PacueT ynapHOW BSI3KOCTH M OIpeiesieHHe
TEMIEPATYPHOTO MOPOra XJaJHOIOMKOCTH»
3aganue.

OnpenenuTs ynapHYIO BS3KOCTh M TEMIEPATYPHBIH MOPOT XJIAJHOJIOMKOCTH JUIsl MaTepuania
COI'JIACHO CBOEMY BapHaHTYy.

BapuanT 1 (v eme 7 BapuaHTOB 3a7jaHUl).

KUp — 3Heprust MassTHUKOBOT'O KOIIpa JI0 yJaapa;

KUger— 9HEprus MasTHUKOBOT'O KOIIpa MOCIe yaapa;

KCUmin — HOpMaTUBHBIN 3an1ac YAApHOU BSI3KOCTH.

Bapuant Ne 1

1. CoproBoii mpokar kBagpaTHBIHA a = 11 Mm.
2. Pa6ota paspymenus KUg (+20) = 100 Tx; KU,c; (+20) = 12 JTx.
3. Cranb 20 otoxxerHas; KCUpmin = 30 I[)K/CM2
tyen, °C +20 -20 -40 -70
KCU, Jix/em® 110 68 47 10
IIpumep Tecros.
1. X1aTHOIOMKOCTHIO Ha3bIBAIOT:
1.YMeHbIIeHHE TIpe/iena MPOYHOCTH TIPH MTOHMKEHUN TEMITEPaTyPhI
2.YMenbiieHne kodhduiinenTa TMHaMUYeCKON BI3KOCTH NP MOHUKEHUH TEMIIEPATYPHI
3.YMenbuieHne (prU3nuecKoro npejena TeKy4ecTd Ipyu MOHMWKEHUU  TeMIIepaTyphbl

4.YBenuueHue mpejena NpoYyHOCTH IPU TOHMKEHUU TEMIIEPaTyphbl
2. Ynpapnas Bszkocth KCU omnpenenser:
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3. Tso — 3TO Temrepar

1. YnenbHyto paboTy 3apOXKACHHS U PaCIpOCTPAHEHUS TPEILUHBI.
2. Y nenpHyto paboTy pacrpoCTpaHEHUs! TPEIIUHBI.

3. Pabory paspyiieHus npu JUHAMHYECKAX HArpy3Kax.

4. Paboty miactudeckoit aeopMaluy Ipu INHAMUYECKUX HAarpy3Kax.
8fpa UCIBITAHUN:
C

1.T=50

2. ipu koropoit KCU = 0,5 Mk / m°

3. nmpu koTopoit Habmoaercst 50% BSI3KOM COCTaBJIAIONICH B M3JIOME 00paslia

4.T = -50°C

4. Onpenenute GakTOPbl, KOTOPHIC CABUTAIOT ITOPOT XJIATHOJIOMKOCTH U3 MOJIOKCHHS 1 B
OJIOKEHUED

wcy

7.2.2.J1a6opaTopHas padora Ne2
Tema: JlerupoBaHHbI€ CTAJIH.

l.yMeHbllIeHHE pa3Mepa 3epHa

2.TIOBBILLIEHUE YUCTOTHI CILIAaBA
3.yBeITMYEHUE COMIEPKAHMSI TPHMECEH
4. yBenuueHue pazMepa 3epHa

5. YKaxkuTe NpU3HAKU BSI3KOIO pa3pylICHHUS:

l.oTcyTCTBUE «IIEHKU» HA 0Opasie

2. KpUCTAINTINYECKUH U3II0M
3. BBICOKasl CKOPOCTb PacpOCTPaHEHUS TPEIIUHbI
4. yareyHsli U3JI0M

Jns neranu muamerpom D u ornpeneneHHBIM OTHOIIEHHWEM JUIMHBI K quametpy L/D BeiOpathb
MapKy CTaJId M HA3HAuYUTh PEKUM TEepPMOOOpPabOTKH, OOecreyuBarolIMii HauiIydllee COYeTaHUe
MPOYHOCTH ¥ BSI3KOCTH.

Bapuanr] (u emie 7 BapuaHTOB 3a/1aHU).

Ne D L/D o, MIla
BapHaHTa
1 20 4 900
7.2.3. KomiuiekT 3ajaHuii kK NpakTH4ecKoii padore.
Tema: «MexaHnueckue KOHCTPYKLIMOHHBIX

MCXAHUYCCKHUX XAPAKTCPUCTUK NPOUHOCTH U INIACTUIHOCTHU»

A) OdbopmuTth OTUET IO TEME PAOOTHI.

b) BemmonHuTh 3a1aHus K MPaKTUYECKol paboTe.

MaTepHalIoB.

Onpenenenne
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1.3apucoBaTh [aHHYIO BapHaHTOM KpPUBYIO PAaCTSIKEHHS B KOOpAMHATaX «yCHIINE F
YIJIMHEHHE ALy, y Bpimonnuts cienyroluiee:

2. mpeobpa3oBaTh B JAMArpaMMy C OTHOCHTEIBHBIMUA KOOPAWHATAMH «HAMpsDKkeHue O
OTHOCHTENbHAs Aehopmanus € »;

3. o HpeO6paSOBaHHOﬁ JuarpaMMme OmnpeacinThb CICAYIOINE MEXaHNYCCKUC CBOICTBA: E

(o)
MOIyIb ympyroctd, ©T mmm 02 - mpemen TeKydecTH, OB - Ipeaen HPOYHOCTH, 6
OTHOCUTEJIbHOE YJIIMHEHUE, a ~-CTATUYECKYIO BSA3KOCTh, D-MOIyJb MIaCTUYHOCTH.
Bapuanr 1 (1 enie 9 BapuaHTOB AUarpaMM pacTsSKEHUS)

BpaHT 1 (cmas A3)

12

Hrpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirviHeine wm
IIpumep Tecros.
1. YkaxuTte BIUIHUE TPUMECE HA MEXaHUYECKUE CBOMCTBA KPUCTAJIA MPH MIIACTUYECKOM
nepopmanuu:

1. cHmXaIOT HUCXOJHYIO IPOYHOCTDh U MOBBIMIAIOT IMIACTUYHOCTD

2. YBCINYHUBAOT UCXOAHYIO IIPOYHOCTD U CHUKAIOT IJIACTUYHOCTD

3. MMPOYHOCTH U IJIACTUIHOCTb HC U3MCHACTCA
4. TOBBIIAIOT MMPOYHOCTH U IJIACTUIHOCTD

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

l.HaprDKeHI/Ie, IIprU KOTOPOM MaTe€puajl BEIACPKHUBACT 3aJaHHOC YHMCJIO IUKIIOB HAI'PY>KCHUA

2. HampspDKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IMKJIOB
HarpyXeHus

3. HAIPSPKCHUEC, 110 JOCTUKCHHUEC KOTOPOTO IMTPOUCXOAUT Pa3pyIICHUC

4. HaIlpsDKEHUe, MpU KOTOPOM MAaTepHall BBIAEPKMBAET MUHHMMAIBHOE YHCIO IUKIIOB
Harpy>XeHus

3.Ilpu UCTIBITAHUU HA PACTsDKEHUE 00paszel] Harpy3uiIM 10 HANpsHKeHUS G1, TOCIE Yero Harpysky
CHsTM. Benm4rHa OTHOCUTENBHOTO Y/UTHHEHUST o0pasiia (puc.) COCTaBIsAET:
1. 20% 2.8% 3.4% 4. 2%
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4. Tepaocts no bpunenio yCHOBHo o0o3Havaercs:
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 0003HAUCHUSIMU Ha IUarpaMMe;

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

T') OIPEIENIUTh YUCIIO CTENeHell cBOOOIbI CIllaBa B €r0 KPUTUYECKUX TOUKaX UB
TEMIEPATYPHBIX HHTEPBaJIaX MEXAY KPUTHUECKUMHU TOUYKaMH 10 npaBuiy ¢a3 ['1b0ca u
MIOCTPOUTH KPHUBYIO OXJIAKJIEHHUS 3TOTO CIUIaBa B KOOPJAWHATAX TEMIIEpaTypa-BpeMs;

1) OTIPENICIHUTH IS 33/IaHHOW BapUaHTOM TEMIIEPaTypPHI CIIaBa 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
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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 TEPMOJAMHAMUYECKUX IMOTEHIIUAIIOB (a3.

2.5. KommiekT 3a1aHuii K NPaKTHYEeCKOil padoTe

Tema: «Tepmuueckas 00pabOTKa yriIepoOAUCTBIX CTaICH»

1.
2.

S.
6.
7.

OnpenenuTs U ONUCATh CTPYKTYPY CTAJIN B UICXOJJHOM COCTOSIHUU.

OnpenenuTts B TEPMUYECKON 00pabOTKH 110 TEXHOJIOTHYECKUM IIapaMeTpaM, yKa3aTb
ee LeNb U Ha3HauYCHHE.

CxeMaTH4yHO HapHCcOBaTh JUarpaMMy H30TEPMHUECKOTO MIPEBPAILEHHs ayCTeHUTa IS
MapKH CTalld, COOTBETCTBYIOIIEH BapuaHTy. M300pa3uTh Ha IuarpaMme CKOpOCThb OXJIa-
JKJEHUSI, COOTBETCTBYIOIIYIO TEPMUUYECKON 00paboTKe.

OnpenenuTs TeMIEpaTypy HarpeBa M pacCYMTaTh BPEMs BBIIEPKKH, UCXOIS U3 TEOMET-
pUYeCcKUX pa3MepoB U (GOpPMBI JIeTalleH.

HapucoBats rpaduk Tepmuyeckoil 00pabOTKU B KOOpIMHATAX «TeMIepaTypa — BpeMs».
Onucath (a3oBble MpeBpaleHus], IPOUCXOIAIINE B CTAIH IIPU HATPEBE U OXJIAXKICHUH.
CxeMaTH4HO U300pa3uTh KOHEUHYIO CTPYKTYPY CTalIU MOCI/IE€ TEPMHUECKOH 00pabOTKH.

3aaHue BBINOIHACTCS UHAUBUIYAJIbHO, TIO BAPUAHTAM.
BapuanT 1 npuBenen Hike (U erie 7 BapuaHTOB 3aJaHHIA)

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. Kakoil u3 crutaBoB mociie 3akajiky OyJeT 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 M MHCTPYMEHTa, paboTaromero Ha Oe3ydapHble
Harpy3ku?
1) BbICOKHIA
2) cpenHuit
3) HU3KH

4. ITocne HarpeBa B ayCTEHUTHYIO 00JIaCTh M3/AEIUN U3 YIIEPOAMCTON CTaal HUX OXJaJWUIIN
Ha Bo3nyxe. Kak Ha3biBaercs Takoit Bug TO?

1)
2)
3)
4)

3aKanka
OTITYCK

OTXKUT
HOpMaJu3auus

5. YeM OTIAMYarOTCSl TPOCTUT 3aKAIKU U TPOCTHUT OTITyCKa?
1) BeMMUYMHON IEMEHTUTHBIX YACTHI]
2) GOpMO¥ IIEeMEHTHTHBIX YACTHII
3) HUYEM He OTINYAI0TCS
4) comepkaHUeM yriiepoaa

7.2.6. KoMIuIeKT 3alaHnii K NPpaKTH4YeCKOH padore

Tema:

Knaccupukanus u  MapkupoBKa KOHCTPYKLMOHHBIX W MHCTPYMEHTAJIbHBIX

MaTcpHraJioB

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

1.

Pacmmdposars Mmapky marepuana. KmaccuduimpoaTs MaTeprall B COOTBETCTBUU C KOM-
IJIEKCOM MPU3HAKOB, KOTOPBIN IPUMEHSIOT JUIsl TaHHOW IPYMIIbI CIJIaBOB (10 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 OCHOBHbBIE IOTPEOUTEIHCKUE CBOWCTBA MaTepraia (HapuMep 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. OuneHouyHble CpeACTBA sl MNPOMEXKYTOYHOH ATTECTAIIMM 1O MTOraM OCBOEHUSA
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 KpUCTAUINYECKOTO CTPOSHHSI, TEOMETPHUECKAs KIIACCH(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 OKclepUMEHTalIbHbIE 3aKOHOMEPHOCTH IUIacTHyYeckoi aedopmaruu. MexaHuueckue
CBOICTBA U UX XapPAKTEPUCTUKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmanmu.

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

10 MexaHu3Mbl JIaCTUUECKON Aedopmanuu: CKOJIbXKEHHE, JBOMHMKOBAaHHUE, MEXaHU3M
TEOPETUYECKON MPOYHOCTH, MeXaHU3M AU Yy3HOHHOM NOI3YyUYECTH. .

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

12 HcnplTaHne MeTaioB Ha TBEpAOCTh. McmblTaHue Ha pacTspkeHue. Mcendranusa Ha
yIapHYIO BSI3KOCTh M LIMKJINYECKYIO IPOYHOCTD.

13 Pa3pymenue xpynkoe u Bsizkoe. TemnepaTypHbslii HOPOT XJIaJHOJIOMKOCTH.

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

15 [TonsTus cucrema, crias, pa3a, KOMIOHEHT, MEXaHHUECKasi CMECh.

16 ®Da3bl B cru1aBax. XUMHUYECKHE COCTHHEHMS

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

18 3akoHOMepHOCTH Kpuctaum3anuu. Kpussie Tammana.

19 @a3pl B crulaBax. TBepiaple pacTBOpbl W HMX THUIBL. 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 mnpumecell Ha IpoLecchl KPUCTAUIM3ALUMM M PEKOMEHJAIUU 10 HX
HCIIOJIb30BaHUIO.

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

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

25 3aBHCHMOCTb CBOMCTB CTaJIE OT COAEpkKAHMsI YIIepoa.

2% J.c. xene3zo-yriaepon MeractabmwibHas. Kpucrammmsanus U cTpyKTypooOpa3oBaHUe
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 oJryueHusl.
29 [TpeBpaienus B cTansax npu Harpese. HacneacTBEHHOCTh ayCTEHUTHOTO 3€pHA.
Onpenenenue daia 3epHa.
30 [IpeBpamieHust aycTeHHTa TpU  OXJaXIeHMU. JluarpamMma  HM30TEPMHUYECKOTO
IPEBpALLCHHs] ayCTEHUTA.
31 BisiHue cKOpOCTH OXJIaXICHUS HA CTPYKTYPY M CBOMCTBA CTajled. XapaKTEpUCTUKH
JMCIIEPCHOCTH MUKPOCTPYKTYD.
32 MaprencutHoe npespaienne. OCHOBHbIE 0COOCHHOCTH, KUHETHKA MTPEBPAIICHHS.
33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTUYECKHE ITAPaAMETPHI.
34 3a1<an£<a ¢ nonuMopdHbIM IpeBpaiieHueM. HazHaueHue, BuAbl 3aKallkM, 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 3aKajJKM M OTHYCKa (IUIACTMHYATBIX MU 3E€PHHUCTBIX
CTPYKTYP).
39 BI/IILVH OTIIYyCKa, UX Ha3HAuY€HHE, CTPYKTypa CTajel IOcie OTIyCcKa, pa3iuuusl B
CBOWCTBAX.
40 CraguiiHOCTh TPOIIECCOB CTAapeHUs. BiMsgHWE TEXHOJOTHYECKHUX IapaMeTpOB
TEPMUYECKOI 00pabOTKU Ha CTPYKTYPY U CBOWCTBA COCTAPEHHBIX CIUIABOB.
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 BausiHue nerupyromux 3J€MEeHTOB Ha MOJUMOPGH3M Keje3a U TeMIepaTypsl (ha30BbIX
npespaniennit. Knaccugukanus JID no Tuny B3auMOAENWCTBUS C YIIIEPOJIOM.
44 BausiHue nerupyromux 31€MEHTOB Ha TEXHOJIOTHYECKUE IMapaMeTphl TePMHUYECKOM
00paboTku. Biaustaue JID Ha npokanuBaeMoCTh cTaneit
Knaccugukanusi 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. CrielagbHble CTANH.
a7 I{Betnbie crtaBbl. OCOOEHHOCTH CTPOEHHS, CBOMCTBA, 00JIACTh IPUMEHEHHUS.
Hemerannuueckne wmatepuansl (I1acTMacchl, pe3uHbl, cTekiaa) OcoOeHHOoCTH
48 CTPOCHHUS, CBOWCTBa, O00JACTh TNpUMEHEHHUs. KoMmo3ummuoHHbIe MaTepHalbl.
OCOOEHHOCTH CTPOEHUS, CBOICTBA, 00JIACTh MPUMEHEHHS.
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 uToroBeiilt 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 [DIIeKTpoH-
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 308/1O.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. Knepuos,
mosa, . 1L 7 1AL Knesosa, JI. 1. Tlonosa, /1. A. Bo- "ZNANIUM.COM"

bonasipes

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




8.2. lonostHMTEILHAS 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 MartepuanoBenenue : yaeOHoe 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-so TI'Y, 2015. — 1 snekTpoH.

OTIT. JWCK.
5 | Amutpenko B.IL, MarepuanoBe/icHIE B 2016 SBC
Maunyitnosa H.b MaIIHHOCTPOEHHH [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 pecypc] : MyJIbTUIUCIHHUILUIMHAPHAS pedepaTuBHas 0Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYyTIa
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHIIL

e Scopus[DnekTpoHHbI pecypc] : pedeparuBHas 0a3za manubix. — 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.
¢ ’KpaHa. — 3. pyc., aHrIIL.

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, cpok
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/ | NPpaKTHYeCKUX U JJa0OpPaTOPHbIX 3aHATHIA,
NMOMeNIeHU M JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYuebHas ayauTopus Ui IpOBeICHHS Cromnbl yyeHHYECKHE JBYXMECTHBIE, CTOJI
n1a0opaTOpHBIX PadoT. NPEeroIaBaTeIbCKUH, CTO Ja00paTOPHBIi,
VYuebHas ayauTopus 11 IpOBeICHUS CTYJbsl, JOCKA ayAUTOpPHAs MEJIOBasl,
3aHATHI CEMHUHAPCKOTO THIIA. MeTauIOrpagpuIecKiii MUKPOCKOTI.
VYuebHas ayIuTopus Ui KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX
pabor).
1 | YueGnas ayauropusi 1uisi IpOBEACHUS
IPYIIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALIUH.
VYuebHas ayIuTopus Ui IPOBeEICHHS
3aHATHH TEKYyHIETO0 KOHTPOJIS
IIPOMEKYTOUHON aTTECTALUH.
E-105
VY4eOHas ayTuTOpHS ISl IPOBEICHUS CTomnbl y4eHHYECKHE JBYXMECTHBIE, CTOII
1a00paTOpHBIX paboT. YueOHast ayIuTOpHs NPEernoIaBaTeIbCKU, CTYbs, JOCKa
JUIsE KYpPCOBOTO MPOSKTHPOBAHUS ayAUTOpHAs MEJIOBasi, CTOJIBI
(BBIOJIHEHHUSI KYPCOBBIX paboT). YueOHas nabopaTopHbIe, IIeUH, TBEPIOMEPHI,
o | 3YZMTOPHS JUIS NPOBENICHHS IPYNITOBBIX H TEPMOTIaphI, MOIKa.
WH/IMBUYAJIbHBIX KOHCYJIbTallUN. YueOHas
ayIUTOPUS JIJISl TIPOBEICHHS 3aHSATHI
TEKYILETro KOHTPOJIS U MPOMEXKYTOUHOMN
aTTecTaluu.
E-107
VYyeOHast ay1uTopus AJisi IPOBEICHUS Croibl YYEHHUYECKHUE (MOHOOJIOKM)
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas JIByXMECTHBIE , CTOJI NMPEMNoaBaTeIbCKUA,
ayJIUTOPUS JIJISl TIPOBEICHHS 3aHSATHI CTYIN MpenojaBaTeNbCKHi, J0cKa
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTopHs Ui | ayAuTopHast (MeyoBas), SKpaH HaBECHOI,
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS CTAllMOHApHBIK  IPOEKTOp, MPOIECCOp,
KYpCOBBIX pa0oT). YueOHas ayIuTopHs s MBIIIb  KOMIIBIOTEpHAs,  MyJNbT  JJIsS
MIPOBE/ICHUS TPYIIOBBIX M HHAMBHUIYATbHBIX | TIPOEKTOPA, HOYTOYK, CHCTeMa THOPUIHOTO
3 | KoHCynbTalMii. YuebHas ayauTopus AJs 00yuyeHHs C MHTETpauei B
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJISI U | CYIIECTBYIOIIYIO  CHCTEMY  yIPaBIICHHSI
MIPOMEKYTOUHON aTTECTAIUH. oOyueHreM Ui MOOWJIBHOrO paboudero
I'-326 MeCTa,
cucreMa  TUOpuUAHOrO  OOy4deHHs  C
WHTETPAIlMe B CYIIECTBYIOUIYIO CHCTEMY
yhnpaBieHUus o0OydeHHeM s y4eOHOM
ayAUTOpUHN
4 VYuebHas ayIuTOpus Ui IPOBEICHUS CTonbl YYEHHYECKHE JBYXMECTHBIE, CTOJ

J1a00paTOPHBIX padoT.

MIPENO0IaBaTeIbCKUM, CTOJI JIaOOPAaTOPHBIM,
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HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOHast ayuTOpus AJisl IPOBEICHUS CTyJIbsl, JIOCKa ayAUTOpHAas MeJoBasd,
3aHATHI CEMUHAPCKOIO THIIA. MeTaJorpaguaecKuii MUKPOCKOTI.
VYyeOHast ayuTopusi A KypcOBOTO
IIPOEKTUPOBAaHMSI (BBIIIOJHEHUS KYPCOBBIX
pabor).
VY4eOHast ay1uTOpus AJis IPOBEICHUS
IPYIIIOBBIX U UHJIMBUAYaIbHBIX
KOHCYJIbTALIU .
VYyeOHast ayTuTOpust AJisi IPOBEICHHS
3aHATUNA TEKYILIEro KOHTPOJIA U
MIPOMEXKYTOUHOM aTTECTAlUU.
E-203
Kommerorepnsiit knacc. YueOnas aynutopusi | CToINbl y4eHUYECKUE IBYXMECTHBIE, CTOJIBI
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO TUMA. | KOMIIBIOTEPHBIE, CTYJIbs, CTOJ
VYyeOHast ayTuTOpus AJis IPOBEICHHUS MIPENo01aBaTeNIbCKUM, CTYI
3aHATUNA CEMUHAPCKOro TUMa. Y4eOHas IIpenoaaBaTelbCKUi, JOCKa ayIMTOpHAs
ayTUTOPUS JJIsl IPOBEJCHUS J1a00OpaTOPHBIX MenoBas, Kadeapa, KOMIBIOTEPHI,
pabot. YuebHast ayquTOpus AJIsi KypCOBOTO IIPOEKTOP, IPOEKIIMOHHBIN IKpaH,
5 | mMpoeKTHUPOBaHUS (BBIIOIHEHUS KYPCOBBIX aKyCTHYeCKas CUCTEMA.
pabor). YueOHast ayuTopus JIJIsl TPOBEICHUS
TPYIIIOBBIX U UHJIMBUAYaTbHBIX
KOHCYNbTAIMN YueOHas ayAuTOpuUs JIst
IIPOBEJICHUS 3aHATUN TEKYLIET0 KOHTPOJISA U
IIPOMEKYTOYHON aTTECTALIH.
E-214
Aynuropus Be6-KOHpEepeHIUH. Cron mpernopaBaTeIbCKUN , TEJIEBHU30pD ,
VYuebHas ayIuTOpHs U1 IPOBEICHUS poyTtep ,Beb.Kkamepa, LIIMPMBbI, CUCTEMHBIIH
3aHATUH JICKIIMOHHOI'O TUIIA. YdueOHas 0JIOK, CTyn MpernojaBaTeIbCKUM, IITaTHB,
ayJIUTOPHS JJIs1 IPOBEACHUS 3aHATHIA CTOMKa JUIsl TeJIeBU30pa , CeTeBOU (PUIIBTP,
CEMHHApPCKOro TUMa. Y4yeOHas ayuTopus AJsl | 3€pKajlo,  UCTOYHUK  Oecriepe0oiHOro
6 | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJTHEHUS MUTaHUS , TPAHCHIAPAHT-TIEPETAKKA.
KYpCOBBIX pa0oT). YueOHas ayJuTopus Ajs
MPOBEACHUS TPYNIOBBIX U UHANBUYABHBIX
KOHCYNbTAIMi YueOHast ayquTOpus ISt
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, CTYH
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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