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

ONOKYMEHT NOANMMCAH
BNEKTPOHHOW NOANCHIO

Ceptudmkar: 20D09A0048B35FB74214FC77CD8B2E99
Bnapeneu: Enbuos Banepuii BaneHTuHosuy
[HeiictButenex: ¢ 29.08.2025 o 29.08.2026

b1.0.17.01

(uHOekc oucyuniuHbl)

PABOYASA IPOT'PAMMA JUCHUIT/IMHBI

MarepuajioBejeHue

(HaumeHo8aHUe OUCYUNTIUHDBL)

10 HAMPaBJICHUIO MOATOTOBKH / CTIEUATbHOCTH
13.03.03 DHepreTnyeckoe MaIMHOCTPOEHUE

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
JIBUraTenbHbIC YCTAHOBKH OCCITMIIOTHBIX MOOHMIIBHBIX CUCTEM

®opma 00ydeHus: 3a04Has
['on Habopa: 2024

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 mporpamMmy cocTaBUIH:



TOTICHT, Kauauaat gus.-mat. Hayk, [Tormosa JI.1.

(OondicHocmb, yuenoe 36anue, cmenens, Qamunus HU.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIHHBL:

. OtcyTcTBYET

Peniensent

(OondicHocms, yueHoe 36anue, cmenens, ©amunus H.0.)

Cpoxk neiicTBusi padoueil nporpaMMsbl AMCUMILIMHBI 10 _«22» aekadps 2029 r.

3aBenyrommii kagenpoii «IIpoekTupoBaHue U SKCILTyaTalys aBTOMOOUIICH»

«_» 20 A.B. bobpoBckuit
(noonucw) (H.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu xadenpsr «CBapka, oOpaboTka MaTepuajoB JaBICHHEM H POJICTBEHHBIE
IIPOLIECCHI»

(mpotokon 3acemanust Ne 1 ot 03.09.2025r.)



1. Ilean ocBoeHHsI AUCHHUILINHDBI

[lenb OCBOCHMS AMCUUIUIMHBI — JIaTh MPEICTABICHHE O B3aWMOCBSI3H MEXKIY COCTAaBOM,
CTPOCHHEM H CBOWCTBAMH MAaTepHajoB; IIO3HAThH 3aKOHOMEPHOCTH WX W3MEHCHHUsS TOJ
BO3/ICHCTBHEM BHENIHUX (DAKTOPOB M CIOCOOBI MPUIAHHS OCOOBIX CBOWCTB MarepHayiaM JUisl MX
3¢ PEeKTUBHON IKCILTyaTallUH.

2. Mecrto aucuuminnsel B ctpykrype OIIOITI BO

JIMCUMIUTMHBI ¥ TPAaKTUKH, HAa OCBOCHHHM KOTOPBHIX Oa3upyercs MaHHAs TUCITUILIMHA!
bu3uKa, XUMHUS.

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

MpeACCTBYIOLICC: TexHomorus KOHCTPYKIMOHHBIX MAarcpuaioB, a TaKkKEe A OJPpYyrux
CIICHUAJIBHBIX AUCHUIIIIMH TCXHUYCCKOI'O HAIIPaBJICHUS IIOATI'OTOBKH.

3. Il.1anupyemMble pe3yJibTaThl 00y4YeHUs

dopmMupyemsbie U NHaukaTopbl IlnanupyemMsble pe3y/ibTaThbl 00y4eHHs
KOHTPOJIMpYyeMble MOCTHKEHM S
KOMIIETCHIH U KOMIIeTeHI Uit
(Koa 1 HAMMEHOBAHUE)
OIIK-5. Cnocoben | Mogenupyet pusudeckue | 3HaTh: OCHOBHBIE KJIACCHl COBPEMEHHBIX

pacCuUUThIBATh QJICMCHTHI | K XUMHNYCCKUEC CUCTCMBI, MaTrepuajioB, UX CTPOCHUEC U CBOﬁCTBa,
OHCEPICTUYCCKUX MallWH U | ABJICHUA U ITPOLECCCHI IIPU | BJIUAHNC BHCIITHHUX (l)aKTOpOB Ha

YCTAHOBOK  C  y4eTOM |IIPOEKTHPOBAHUH CTPYKTYpY H CBOICTBA MaTepHaoB.
CBOICTB KOHCTPYKIIMOHHBIX | MaTepuajIoB VMCTh: MORCITHPOBATH DUIMICCKHE H
Marcpuaios, XUMHYECKUE CHCTEMBI, SIBIICHUS U
AMHAMHUYECKHUX U TEILIOBBIX HpOIIECCH! TIPH MPOSKTHPOBAHHH
Harpy30K

MarepuasoB; PACCUNTHIBATh HIEMEHTHI
HHEPreTUYECKUX MAlllMH U YCTAaHOBOK C
YYETOM CBOMCTB KOHCTPYKLMOHHBIX
MaTepuasioB, TMHAMUYECKHUX U TEIJIOBBIX
Harpys3oK.

Brnaners: HaBbIKaMu BbIOOpa MaTepuaioB
JUISL KOHKPETHBIX YCIOBUH DKCIUTyaTaluu
1 pacyéTa 3IEMEHTOB SHEPTeTUYECKUX
MallIH U YCTAaHOBOK C Y4€TOM CBOMCTB
KOHCTPYKIIMOHHBIX MaTrepua’os,
JUHAMHUYECKUX U TEILUIOBBIX HArPy30K.

[Ipoextupyer 3HaTh: (U3HUECKYIO CYLITHOCTD SIBJICHUH,
TEXHOJIOTUYECKHUE [IPOTEKAOIIUX B MaTepUaiax B
MIPOLIECCHI CO3/TaHNUS mpoleccax ux co3/laHusi , 00paboTKU U
MaTepHUaJIOB U UX JKCILIyaTald, OCHOBHBIC THUIIbI
00paboTKH C LIENbI0 KOHCTPYKIIMOHHBIX MareprajioB U X
JOCTH)KEHUS TpeOyeMoro | CBOICTBaA, METO/IbI pacueTa JIEMEHTOB
YpOBHS (hU3HKO- SHEPreTUYECKUX MAIMH U YCTAHOBOK.
XUMUYECKUX CBOMCTB YMeTh: pacCUUTBIBATH JIEMEHTBI

OHEPreTUYECKUX MAIIUH U YCTAHOBOK C
Y4E€TOM CBOMCTB KOHCTPYKIIMOHHBIX
MaTepHUaJIOB, AMHAMUYECKUX U TEIMIOBBIX




Harpy3oK.

Brianers: HaBBIKAMU TPOSKTHPOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB 00pabOTKU
MaTepUasoB C EJIbI0 JTOCTHKCHHS
TpeOyeMOoro YpoBHS (PH3UKO-XHUMHUSCKHIX
CBONCTB.




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 BIUIMSHUE 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
o0pa3oBaTeNbHOI cpesie, a Tak ke B JabOpaTOpHOM MPaKTUKyME MO Kypcy «MarepuaioBeeHue»
JUISI TEXHUYECKHX HarpaBlieHui moarotoBku Oakanaspos/ ['.B. Knesnos [u np.]. — TomssarTu: TT'Y,

2018. -1 onrTuyecKuil THUCK.
7. OneHOYHBIE CPEACTBA
7.1. IIaciopT OLICHOYHBIX CPEACTB
Koa xourpoaupyemoii
A p py HaumenoBanue
Cemectp KOMIIeTeHIIUM (WJIN ee
OLICHOYHOI0 CpeICTBa
YACTH)
5 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

7.2. TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbI¢C MaTepHaJIbl, HCOﬁXO}]I/IMbIe IJIA

TeKyIlero KOHTPOoJs

KommuiekT 3axanuii K 1a00paTopHbIM padoram

7.2.1.J1aGopaTopHas padora Nel
Tema: «VcnbeiTanust Ha ymapHbii u3rn0. Pacder ymapHOW BS3KOCTH M OMpeeicHUE

TCMIICPATYPHOT'O MOpOoTa XJIaJAHOJIOMKOCTH»

3amanmue.



Onpenenuth yIapHyl BS3KOCTh U TEMIIEPATYPHBIN MOPOT XJIATHOJIOMKOCTH I MaTtepuaia
COTJIACHO CBOEMY BapHaHTY.

BapuanT 1 (v eme 7 BapuaHTOB 3aaHUM).

KUp — 3HEeprus MasTHUKOBOTO KOIIpa /10 yJapa;

KUger — 3HEpPrus MasTHUKOBOI'O KOIIpa MOCJE yaapa;

KCUmin — HOpMaTHBHBIN 3amac yIapHOU BSA3KOCTH.

Bapuanrt Ne 1

1. Coprosoii npokaT kBaapaTHbIi a = 11 MMm.
2. Pa6ota paspymenus KUg (+20) = 100 Tx; KU,ep (+20) = 12 JTx.
3. Cranb 20 orosxxennas; KCUmin= 30 Jhi/cm®
tyen, °C +20 -20 —40 -70
KCU, Jix/em? 110 68 47 10

ITIpumep TecToB.
1. X1aTHOJIOMKOCTBIO Ha3bIBAIOT:
1.YMeHblIeHHE Ipesiena NPOYHOCTU IPU MOHMKEHUH TeMIepaTyphl
2.YmenbieHne Ko3QpPpuurueHTa JMHAMUYEeCKOH BSI3KOCTH TP MIOHIKEHUH TEMITEPaTyphI
3.YMeHblIeHHE (U3UUECKOTO MpeJiesia TEKYUECTH IPU MOHMKEHUH  TeMIepaTypbl
4.YBenuyeHne npezaesa MpOYHOCTH MPU OHMKEHUHU TeMIIepaTyphl
2. Ynapnas Bsazkocts KCU omnpenenser:
1. Y nenbHyro paboTy 3apOXKISHHS U PaCIPOCTPAHEHUS TPEIIUHBI.
2. VenbHyto paboTy pacnpoCTpaHeHHs TPELIHHBI.
3. Paboty pa3pyiieHus npyu JUHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoit aedopMaiiy mpyu JMHaAMHUYECKUX Harpyskax.
3. Tsp — 31O TeMnepaTgpa UCIIBITAaHUH!
1.T=50"C
2. ipu kotopoit KCU = 0,5 MJIx / M2
3. npu Kotopoii Habmoaaercst 50% BA3KON cocTaBIAOLICH B M3I0Me 00pa3na
4.T =-50°C
4. Onpenenute HhakTOpbl, KOTOPbIE CABUTAOT MOPOT XJIaJHOJIOMKOCTH U3 MOJOXKEeHUs ] B
HOJIOKEHHE2:

wcy

—

a

l.ymeHbIIEHHE pa3Mepa 3epHa

2.TIOBBITIIEHUE YUCTOTHI CIIIaBa
3.yBeIUYEHHUE COJIEpKaHMsI TpUMeceit
4. yBenuueHue pa3mepa 3epHa

5. YkaxxuTe MpU3HAKH BSI3KOTO Pa3pyLICHUS:

1.0TCYyTCTBHUE «IIIEHKU» Ha 00pa3Ie

2. KpUCTANINYECKUH U3JI0M

3. BBICOKasi CKOPOCTb PaclpOCTPaHEHUS TPEIIUHbI
4. yae4Hbli U3JIOM



7.2.2.J1adopaTopHas padora Ne2
Tema: JlerupoBaHHbIE CTAJIH.
s neranu nuamerpoMm D U onpeneneHHbIM OTHOIIEHHWEM JUIMHBI K auameTpy L/D BvIOpath

MapKy CTJId M HA3HAUYUTh PEXKUM TEPMOOOPAaOOTKH, 0OECHEUMBAIONIMK HAWJIydIlIee COYETaHHE
HPOYHOCTHU M BA3KOCTH.

BapuanTl (1 emie 7 BapuaHTOB 3aJlaHUN ).

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

7.2.3. KoMIUIeKT 3alaHii K PaKTHYeCKOii padoTe.

Tema: «MexaHuueckue CBONCTBA KOHCTPYKLIMOHHBIX MarepuanoB. OmnpexneneHue
MEXaHUYECKUX XapaKTEPUCTUK ITPOYHOCTHU U INIACTUYHOCTH)

A) OpopMuUTh OTUET 1O TeME PadOTHI.
b) BeinmoaHuTh 3a1aHUs K MPAKTHYECKOW padoTe.

1.3apucoBaTh [1aHHYI0 BapUaHTOM KPUBYIO PpAaCTSIKEHHS B KOOpJIMHATAX «yCHJINE F .
YIUINHEHHE Al v BomonHuTs cienyouee:

2. mpeoOpa3oBaTh B JAMarpaMMy C OTHOCHTEJIbHBIMH KOOpAMHATAMH «HampspkeHue O
OTHOCHTENbHAsE Aedopmarus € »;

3. o nmpeoOpa3oBaHHOM JUarpaMMe OIpPEAeIUTh CIAEAYIOUNe MEXaHUYECKHEe CBOMCTBA! E .-

O
Moxys ympyroctd, T wmmum 02 - mpemen TekydectH, CB - mpemen MPOYHOCTH, o .
OTHOCHUTEJIbHOE YAJIMHEHUE, a -CTATUYECKYIO BA3KOCTh, D-MOyJIb IIIaCTUYHOCTH.

BapuanT 1 (1 emie 9 BapaHTOB JUarpaMM pacTsHKEHUS)

BpaHT 1 (cmas A3)

12

Hrpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YirviHeine mm



IIpumep TecToB.
1. YxaxuTe BIUSHUE IPUMECE Ha MEXaHUUYECKUE CBOMCTBA KpUCTaJlIa MPH MIIACTUYECKOM

nedopManuu:

1. cHMXKaAIOT HCXOOHYIO IMMPOYHOCTD U IMOBLIIIAKOT INIACTUYHOCTD
2. YBCIMYMUBAOT UCXOAHYIO ITPOYHOCTh U CHUIKAKOT IIJIAaCTUYHOCTD

3. IMPOYHOCTH U INIACTUYHOCTH HC U3MCHSACTCA
4. TOBBIIAIOT MNPOYHOCTH U IMJIACTUIHOCTD

2. IlpenenoM BBIHOCIMBOCTH Ha3bIBAIOT. ..

l.HaHpH}KeHI/Ie, IIPpU KOTOPOM MaT€pural BeIACPKUBACT 3aJaHHOC YU CJIO HUKIJIOB HAIrPY>KCHUA

2. HampsbKeHHe, NpU KOTOPOM MaTepuai BbIIEP)KMBAET HEOIPAHWYEHHOE YHCIO IMKJIOB
Harpy>XeHus

3. HampsKeHHeE, 110 JOCTHKEHUE KOTOPOro IPOUCXOUT pa3pylIeHHue

4. HallpsDKEHUE, IMPU KOTOPOM MAaTepHUall BBIAEPKUBACT MUHHMMAJIBHOE YHCIO LUKIIOB
HarpyXeHus

3.Ilpu ucnpITaHUK Ha pacTsHKEHHE 00pa3ell Harpy3win A0 HalpsKEHUs G1, 10CJIE€ YEro Harpysky
CHsUIM. BenmurHa OTHOCUTENBHOTO YAJIMHEHHUs 00pa3ua (puc.) COCTaBIIsAeT:

1. 20% 2. 8% 3. 4% 4. 2%

[4%)

. L -
2 4 8 20 &(7%)

4. TepnocTh o bpunenio ycnoBHO 0003HaYaeTcs:

1. HRC 2. HRB 3. HB 4. HV

5. BLI6CpI/ITC NPaBUJIIbHYIO ITOCIECIOBATCIBHOCTD 110 BO3PACTAHHUIO BEIIMYHH.

1. oB; o1; OIN
2.071; O, OB
3. onm; OT; OB
4. onm; oB; OT

7.2.4. KomiuieKkT 3ajaHuii K IpaKTHYeCcKoi padoTe.

Tema: «TepMuuecknii aHaIU3 CIJTABOBY»
Tema: «AHaIM3 AuarpaMM COCTOSIHUSI JIBYXKOMIIOHEHTHBIX

CHCTEM»

A) BrIimoaauTs WHIAWBUAYAJIIBHOC 3aIaHUC.

3apucoBaTh, coOM01ast MacITad, JAaHHYIO BAPHAHTOM JTMarpaMMy COCTOSTHHS U

BBITIOJIHUTE CIICAYIOMICC:

a) YCTaHOBUTD THUII JAHHOU TUarpaMMBbl;

10



0) omnpeaenuTh CTPYKTYpHBIK ©  (Pa30BbIi cocTaB BceX oOjacTedl U
OTpa3uTh €ro COOTBECTCTBYOIIUMU 6yKBeHHBIMI/I O603Ha‘IeHI/I$IMI/I Ha JuarpamMmc,

B) ONPCACIIMTD IMOJIOKCHUE CIUIaBa, JaHHOI'O BApUaHTOM, Ha AUArpaMmMe COCTOSTHUSA

T') OTIPENIEIUTh YUCIIO CTENICHEW CBOOOIBI CIJIaBA B €T0 KPUTHUYECKUX TOUYKaX UB
TEMIIEpaTypHBIX HHTEpBaJaX MEXIY KPUTUYECKIMHU TOYKaMH 10 mpaBuiy ¢a3 ['mb6oca u
IIOCTPOUTH KPUBYIO OXJIAKICHMSI 3TOIO CIIaBa B KOOPAMHATAX TEMIIEPAaTypa-BpeMs;

1) OTIPENICIIUTS JJIS 33/IaHHOW BapUAHTOM TEMIIEPaTyphI CIJIaBa cocTaB (a3 U BECOBOE
cooTHoIIeHue ¢a3;

€) 0XapaKTepU30BaTh CTPYKTYPY 3a/1aHHOTO CILIaBa PU KOMHATHOM TeMIiepaType.

Bapuanr 1 (u emie 7 BapuaHTOB IUarpamMm COCTOSTHHS)

Bapuant Ne nuarpammel Cocras
T, °C
COCTOSIHHSA cruiaBa, % B
1 1 40 2000
t'C
2400

2200 ~ i
2000 \ \ /ﬂ

1800 \ b

I I '
1600 r '
] | |
1400 } |
e
1200 1 | 1
0 10 20 30 40 50
Ru _ Tiku
——%Ti

IIpumep TecToB
1.Ha3zoBure TN criaBa, KOTOPOMY XapaKTepHa JlaHHAsl KpUCTAJUIMYECKas PEIIEeTKa

1. TBepaplil pacTBOP BHEAPEHMUS.
2. TBepaplil pacTBOp 3aMELICHMUS.
3. XMMHYECKOE COEANHEHUE.

4. Mexanuueckas CMECh.

O —komnoresEm A
@ -«xomroHeHT B



2.Kputndeckum 3apobIlieM Ha3bIBAETCS

1. 3apossiiI TBep0H (asbl

2. TaKOH 3apOJIBIII, POCT KOTOPOTO COMPOBOXKIACTCS MOBhIIeHneM dHeprun [ mb0Oca.
3. 3apOBIII CITIOCOOHBIN K POCTY.

4. KpUCTAJUTMYECKAsl YaCTUIIA TPUMECH.

3.IlpaBuno ¢a3 UMeeT BUL ......

1.C = K+@-1.
2.C=0+K+1
3.C=D-K+1
4.C = K-d+1

4.Ha pucyHke npeicTaBicHa Auarpamma ......

I
K F

- g \E //"}T__

n
2 4% pmjpn B

1.OqHOKOMITOHEHTHASA

2.C XUMHYECKAM COEIUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.
4.C orpaHn4eHHON paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU

5. ABwxymieit cuitoit mporiecca Ga3oBoro nepexoia siBiaseTcs

l.creneHp nepeoxnaKI€HUs] CHCTEMBI.

2.pa3Mep KpUTHUYECKOTO 3apOo/bllia HOBOH (a3bl.
3.TeMmeparypa CUCTEMBI.

4.pa3HOCTh TEPMOJAMHAMUYECKUX TTOTCHIIHAIIOB (a3.

7.2.5. KomnuiekT 3ajaHuii kK NpakTH4ecKoii padore

Tema: «Tepmuueckast 06paboTKa yriaepoJucTbIX CTaIe»

1.
2.

5.
6.
7.

OmpenenuTs U OMHUcaTh CTPYKTYPY CTalId B UCXOTHOM COCTOSIHUH.

Onpenenutb BUJ TEpMUYECKONH 00pabOTKU MO TEXHOJIOTMUYECKUM MapaMeTpam, yKas3aTb
ee 11eJIb ¥ Ha3HAuCHHE.

CxeMaTH4HO HapuCoOBaTh JUarpaMmy U30TCPMHUUICCKOrO NPEBpaAICHUA ayCTCHUTA I
MapKH CTalld, COOTBETCTBYIOIICH BapuaHTy. M300pa3uTh Ha AuarpaMme CKOpOCTh OXJ1a-
KJIEHUS, COOTBETCTBYIOIIYIO TEPMUUECKONH 00paboTKe.

OmnpenenuTh TeMIIEpaTypy HarpeBa U pacCunuTaTh BPeMsl BBIICPIKKH, HCXOS U3 TEOMET-
pHYECKHX pa3MepoB H (OPMBI JieTalei.

Hapucosatb rpaduk Tepmudeckoit 00pabOTKH B KOOPHMHATAX «TeMIIepaTrypa — BPeMsi».
Omnucatp (pa3zoBbie MpeBpaIeHus, TPOUCXOISIINE B CTATU TIPU HATPEBE U OXJIAKICHHH.
CxeMaTH4HO N300pa3suTh KOHEYHYIO CTPYKTYPY CTaJIH MOCIEe TEPMUIECKOH 00pabOTKH.

3anaHne BBITOTHACTCS WHAWBUIYAILHO, TIO BApUAHTAM.
Bapuant 1 npuBeneH Hke ( U emie 7 BApUAHTOB 3aJIaHUN )

‘ Ne n/mt ‘ Mapxka dopma ‘ Pazmep B | UcxonHoe ‘ T Cpena
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cTaau CEeUeHUs HaIpaBJICHUU | COCTOSTHUE HarpeBa, | OXJIaXICHUs
W3 0CIIUA CECUCHHUA, MM °C
Acz +
1| Crans 20 Ksanpar 40 MM PasHoBecHoOe 50 °C Bosayx

IIpumep TecToB.
1. Kakoli U3 CIiaBoB MOCIIE 3aKalIKH OyJIeT UMETh BBIIIEC TBEPIAOCTH?
1) 0,20 %C
2) 0,40 %C
3) 0,08 %C
4) 0,01 %C

2. Kakas cTpykTypa 1nokasaHa Ha pucyHKe?

- 1) MapTeHCUT MEeNKOUT01bYaThIi

2) MapTeHCUT KpYITHOUTOJIbYaThIN
i 3) MapTeHCHT + TPOOCTHUT
r l' 4) MapTeHCHUT + IIEMEHTUT

3.Kakoii Buj OTHycKa NPUMEHSIOT I WHCTPYMEHTa, paboTarolmiero Ha Oe3yldapHbie
Harpy3Kku?
1) BbICOKHIA
2) cpenHuit
3) HU3KHIA

4. Ilocne HarpeBa B ayCTEHUTHYIO 00JIaCTh H3/€IMH U3 YIIEPOJUCTON CTAIM HX OXJaJuiIn
Ha Bo3ayxe. Kak HasbiBaercs Takoil Bua TO?

1) 3akanka
2) oTmycK
3) omxkur
4) HOpMaTH3aIUs

5. YeM OTAMYAIOTCS TPOCTUT 3aKAIKU U TPOCTUT OTITyCKa?
1) BeTWYMHON MEMEHTUTHBIX YaCTHI]
2) GopMO¥ IIEeMEHTHTHBIX YACTHII
3) HUYEM He OTINYalTCA
4) conepkaHueM yriiepoaa

7.2.6. KoMIuIeKT 3a1aHNH K IPaKTHYECKO# padoTe

Tema: Knaccuduxanus u MapKUpOBKa KOHCTPYKIIMOHHBIX M HMHCTPYMEHTAJIbHBIX
MaTepHaloB
3aganme: U1 MapoK ISITU CIUIABOB COTJIACHO CBOEMY BapUaHTY HEOOXOJUMO BBINOJIHUTH

CJICTYIOIINE 3a/IaHMUS:

13




PacimmmdpoBate mapky matepuana. Kiaccuduumposars MaTeprai B COOTBETCTBUU € KOM-
IJIEKCOM ITPU3HAKOB, KOTOPBIN IPUMEHSIOT JUIsl JaHHOW IPYyMIbI CIUIABOB (10 XMM. COCTa-
BY, CTPYKTYpE, CIIoco0am moyrydeHust 1 00padOTKH, 10 HA3HAYCHUIO U T. 1.).
IlepeuncnuTh €ro OCHOBHbIE KOMIIOHEHTHI U YKa3aThb XUMUYECKHUI1 cocTaB coryacHo ['O-
CTy.
Omnucarb pekomenayemyto tepmoodpadotky (TO) ¢ ykazanuem napameTpoB U Ha3Haue-
Hus TO.
[IpuBecTn OCHOBHBIE MEXaHUYECKHE CBOMCTBA MaTeprasa B pPaBHOBECHOM COCTOSTHUU U
MOCJIe TEPMUYECKON 00pabOTKH.
OxapakTepr30BaTh OCHOBHBIE TOTPEOUTENBCKUE CBOICTBAa MaTepralia (HapuMep Koppo-
3MOHHAs! CTOWKOCTh, MaJIbIid y/IeTbHBINA BEC U T. JI.) M 00JIACTH €T0 MPUMEHEHUSI.

Bapuanr 1 (u emie /7 BapuaHTOB)

Cr4mc | JIAXK60-1-1 | 08XIS8HIOT | Al T15K6
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7.3. OuneHouyHble CpeACTBA sl MNPOMEXKYTOYHON AaTTECTAIIMM MO HMTOraM OCBOEHUS
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, KoOBajeHTHas, BaHu-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
KOHIEHTPAllUU BAaKaHCUM OT TEMIEPATYpPHI.

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

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

7 OKcrepUMEeHTalbHbIE 3aKOHOMEPHOCTH IUTacTH4Yeckod aedopmaruu. MexaHuueckue
CBOICTBA U UX XapPAKTEPUCTUKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona naknena. Tekcrypa nedopmanmu.

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

10 MexaHu3Mbl JIaCTUYECKON Aedopmanuu: CKOJIbXEHHUE, JBOMHMKOBAHHWE, 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
yJIapHYIO BSI3KOCTh M IIMKJIMYECKYIO IPOYHOCTb.

13 Pa3pymenue xpynkoe u Bsizkoe. TemnepaTypHbslii HOPOT XJIaJHOJIOMKOCTH.

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

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

16 ®Da3bl B cru1aBax. XUMHUYECKHE COCTHHEHMS

17 Kpucramnuzanus u ee sransl. Kpurrnaeckuit 3apoasiil ¥ 3aBUCUMOCTB €r0 pa3MepOB OT
CTENEHH N1EPEOXJIAKACHHUS.

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
CTaJIel.

25 3aBHCHMOCTb CBOMCTB CTaJIEN OT COAEP KaHMsI YTIEpoaa.

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 oJIyueHusl.
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 OXJIaXACHUS HAa CTPYKTYPY M CBOMCTBA CTaJled. XapaKTEPUCTUKH
JMCIIEPCHOCTH MUKPOCTPYKTYD.
32 MaprencutHoe npespaienre. OCHOBHbIE 0COOCHHOCTH, KUHETHKA MPEBPAICHUSI.
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 3aKajJKd M OTIyCKa (IUIACTMHYATBIX M 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 CBOWCTBA COCTAPEHHBIX CIJIABOB.
a1 Omxur 1 um 2 pona. TexHONOTHUECKHE TapaMeTpbl U Ha3HAYEHHWE OCHOBHBIX BHJIOB
OTXMHra.
42 H3MeHeHHe CTPYKTYpbl M CBOMCTB JAe(OpPMHUPOBAHHBIX METAJUIOB IIPU HAarpese.
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
00paboTku. Biaustaue JID Ha npokanuBaeMoCTh cTaneit
Knaccugukanuss JeTMpOBaHHBIX CTajled 1O CTPYKType B  pPaBHOBECHOM W
45 HOpPMalIM30BaHHOM  cocTosiHMM.  Knaccudukanuss — JerMpoBaHHBIX — CTajed  Imo
COJIEP’KaHUIO JIETHPYIOLUX 3JIEMEHTOB.
46 Knaccu¢ukaius 1 MapkUpoBKa KOHCTPYKIIMOHHBIX MaTepraioB. CrielagbHble CTANH.
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 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 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,
mosa, . 1L 7 1AL Knesrosa, JI. 1. Tlonosa, /1. A. Bo- "ZNANIUM.COM"

bonasipes

nwipeB. — Mocksa ; Bonoraa : Uadpa-
Wuxenepus, 2025. - 256 c.




8.2. lonostHMTEILHAS JIUTEPATYPa

Tun (yueOHUK, yueOHOE

KoanuyecTBO B
HAY4YHOIl 0M0-

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3ar;iaBue (3aroJioBOK) I'ox u3nanus Juoreke /
n/m MeToAN4YecKoe nmocoone,
OPAKTHKYM, 1p.) HaumeHoBaHue
’ 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.

OMT. JIUCK.
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 pecypc] : MyJIbTUIUCIHHUILUIMHAPHAS pedepaTuBHas 0Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYyTIa
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHIIL

e Scopus[DnekTpoHHbI pecypc] : pedeparuBHas 0aza 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. — SI3. 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/ | NPpaKTHYeCKUX U JJa0OpPaTOPHbIX 3aHATHIA,
NMOMeNIeHU M JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYuebHas ayauTopus Ui IpOBeICHHS Cromnbl yyeHUYECKHE JBYXMECTHBIE, CTOJI
n1a0opaTOpHBIX PadoT. NPEeroIaBaTeIbCKUH, CTO Ja00paTOPHBIi,
VYuebHas ayauTopus 11 IpOBeICHUS CTYJbsl, JOCKA ayAUTOpPHAs MEJIOBasl,
3aHATHI CEMUHAPCKOTO THIIA. MeTauIOrpagpuIecKiii MUKPOCKOTI.
VYuyebHas ayIuTopus 1) KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOTHEHUS KYPCOBBIX
pabor).
1 | YueGnas ayauropusi 1uisi IpOBEACHUS
IPYIIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALIUH.
VYuebHas ayIuTopus Ui IPOBeEICHHS
3aHATHH TEKYyHIETO0 KOHTPOJIS
IIPOMEKYTOUHON aTTECTAIUH.
E-105
VY4eOHas ayTuTOpHS ISl IPOBEICHUS CTomnbl y4eHHYECKHE JBYXMECTHBIE, CTOII
1a00paTOpHBIX paboT. YueOHast ayIuTOpHs IPEernoIaBaTeNIbCKUH, CTYIbs, JOCKa
JUIsE KYpPCOBOTO TMPOCKTUPOBAHUS ayJAUTOpHAs MEJIOBasi, CTOJIBI
(BBINOJIHEHUS KYPCOBBIX paboT). YuebHas 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 MPENoJaBaTeIbCKHA,
ayJIUTOPUS JIJISl TIPOBEICHHS 3aHSATHI CTYIN MPETo1aBaTeNIbCKUH, JI0CKa
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTopHs Ui | ayAuTopHast (MeyoBas), SKpaH HaBECHOI,
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS CTallMOHAPHBIA  MPOEKTOp,  MpOIeccop,
KYpCOBBIX pa0oT). YueOHast ayIuTopus JUis 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 Juii MOOWJIBHOTO pabodero
I'-326 MeCTa,
cucreMa  TUOpUAHOrO  OOy4YeHHs  C
WHTETPAIlMe B CYIIECTBYIOUIYIO CHCTEMY
yhnpaBieHUus o0OydeHHeM s y4eOHOM
ayAUTOpUHN
4 VYuebHas ayIuTOpus Ui IPOBEICHUS CTonbl YYEHHYECKHE JBYXMECTHBIE, CTOJ

J1a00paTOPHBIX padoT.

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

Ne JAP. 00bEKTOB /1JIsl 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 CEMUHAPCKOTO THUIIA. MeTaJorpaguaecKuii MUKPOCKOTI.
VYyeOHast ayuTopusi A KypcOBOTO
MIPOCKTUPOBAHUS (BBIMIOIHEHUS 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
3aHSTUNA CEMUHAPCKOro TUMa. Y4yeOHas IIpenoaaBaTelbCKUi, JOCKa ayIMTOpHAs
ayIUTOPUS JJIsl IPOBEICHUS 1a00PATOPHBIX 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 TEKYLIETO KOHTPOJISA U
IIPOMEKYTOUYHON aTTECTALUU.
E-214
Aynuropus Be6-KOHpEepeHIUH. Cron mpernopaBaTeIbCKUN , TEJIEBHU30pD ,
VYuebHas ayIuTOpUs Ui IPOBEICHUS poyTep ,Beb.kamepa, IIUPMBI, CUCTEMHBIH
3aHATUH JICKIIMOHHOI'O TUIIA. YdueOHas OJIOK, CTyn TMpernojaBaTeIbCKHUM, MITAaTUB,
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 ayuTopus A
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. 00BbEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

mkad.
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