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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

Jnsa 20.03.01
®opmupyembie 1 NuaukaTopsl IInanupyembie pe3ybTaThl
KOHTPOJIMpYeMble NOCTHKEHUS o0y4eHus
KOMIIeTeHIIUH KOMIIeTeHIUH
(K01 1 HAUMEHOBAHHE)

[IK-7. Crniocoben npumeHsTh | [1K-7.8 Monenupyet| 3HaTh: CHEUAIbHYIO
byHIaMeHTalIbHbIE 3HaHus, | pU3NUEcKue Y| TEPMUHOJIOTHIO, OCHOBHBIE
MOJIy4YE€HHBIE B o0nacTu | XUMHUYECKUE CHCTEMBI,| KJIACChl COBPEMEHHBIX
MaTEMaTHYECKHUX " (unM) | ABJICHMS U TPOLIECCHI IPU | MAaTE€PHAJIOB, Pa3IUYHbIE
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh | IPOEKTUPOBAHUU YPOBHU UX CTPOEHUS,
ux B npodecCuoHaIbHON | MAaTepHAaJIOB CBOICTBA,
NEeSITENIbHOCTH MI0CJIEI0BATENBHOCTD

(hopMHUPOBaHUS CTPYKTYPHI U
CBOMCTB MaTe€pHaJIOB B
3aBUCUMOCTH OT BUJA
BHEIITHETO BO3JCHCTBUS,
Ha3HA4YCHUE MATEPUAIIOB U
00J1acTH UX IPUMEHEHHSL.

YMeThb: NpUMEHSTh
dbyHIaMeHTaTbHBIC 3HAHUS,
MOJIy4E€HHBIE B 00JIaCTH
MaTepuaIoOBEICHUS TIPU
MOJICTTUPOBAHUU (PUZUUECKUX
1 XUMHUYECKUX CUCTEM,
SIBJIEHUW U MPOLIECCOB B
Ipolecce MPOEKTUPOBAHUS
MaTepUaoB.

Bnaners: HaBBIKaMu
MIPUMEHEHHS
(GyHIaMEHTaJIbHBIX 3HAHUH,
MOJTyYEHHBIX B 00JIACTH
MaTepUaIOBEICHMSI, U




HUCITIOJIB30BaHUA UX B

npodeccrnoHaIbHOM
NESITEIbHOCTH.
IK-7.9 [Ipoextupyet| 3HaTh: pa3iaUyYHbIE YPOBHHU
TEXHOJIOTUYECKUE CTPOEHHUS  MaTepuajioB, HX
IIPOLIECCHI CO3J1aHMs]| CBOWCTBA, busnveckyro
MaTepHaoB u UX| CYIIHOCTb SIBJICHUIH,
00paboTku MIPOTEKAIOIINX B MaTepuajax B
C LEeJbI0  JIOCTHXKEHHUs| MPOLECCax HUX CO3JaHHus MU
TpedyemMoro ypOBHsI| 00pabOTKH, TEXHOJIOTHYECKUE
(U3NKO-XMUMHUYECKUX Coco0b! yIIpaBJICHUS
CBONCTB. CTPYKTYpOM M  CBOWCTBaMU
MaTepHaJIoB.
YMers: IIPUMEHSATH
(GyHIaMeHTalbHblE  3HAHMS,
NOJy4YeHHele B oOjactu
€CTECTBEHHbIX HayK, U
UCTIOJIB30BATh ux B
npogeccuoHaIbHON
JeSITeTbHOCTH npu
IPOEKTUPOBAHUU

TEXHOJIOTHYECKHUX IPOIIECCOB
co31aHus 1 00pabOTKH.

Biagers: HaBBIKAMU
PUMEHEHHS
(hyH1aMeHTaJIbHBIX
€CTEeCTBEHHO- HayYHBIX
3HAHWW TIPH MPOCKTUPOBAHUU
IpOIIECCOB 00paboTkH
MaTepuaioB c IEeTIbIO
JOCTH>KEHUS TpeGyemMoro
YPOBHSL  (DUBUKO-XMMHUUECKHX

CBOMWCTB.




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 3 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. U3MeHeHNe Cp. CamocTosiTenpHas padoTa 1o 3 36 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 3 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 3 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 3 50 9 [IpakTuueckue padoTer Ne
o0OpaboTka cranei u W3YYEHUIO CHeHaTbHON 3,4
CIUIaBOB. JlerupoBaHHbIE TUTEpPaTypHl M 0(hOPMIICHHIO Bompocs! k 3x3ameny Ne 30-
CTaJH. nabopaTopHBIX PadoT U 48
LlBeTHBIE M HEMETA- MPAKTHYECKUX 3a/laHuil. Jlaboparophas pabora Ne 2
JMYECKHE MaTEePUAIIBL.
Moyns Cp. AHKeTHpOBaHUE 3 - 3
1-5
Momyns 1-5 TecT UTOrOBBIN 3 3,75 40 BaHK TecTOBBIX 3aIaHUNA
Mopynu 1-5 ITA IIpomexxyToUYHAas aTTeCTaLus 3 0,25 - -

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:

— TEXHOJOTMH TPAMLIHMOHHOTO 00ydeHus B (GopMme JIeKUui, 1ab0paTOPHBIX, MPAKTUYECKUX
paboT U CaMOCTOSATENFHOM pabOTHI CTYICHTOB;

— TEXHOJOTus 0aTbHO-PEUTUHIOBOM CHCTEMBI OIICHKH YCIIEBAEMOCTH CTYJIEHTOB, BKIIIOYAs
TECTUPOBAHUS KaK (pOpMy KOHTPOJIS 3HAHHUH CTYJICHTOB;

— uHQOPMAIOHHBIE  TEXHOJOTWH  (BH3YyaJlbHbIE  JICKIMU C  HCIOJb30BAaHHEM
MPE3CHTAIIMOHHOTO METO/1a 00yUYEHHs);

— HHTEPAaKTUBHBIE TEXHOJIOTUU: JJIEMEHTHl MNPOOJEMHOTO OOy4YeHHS B BUAC HAIHMYUSL
BOMPOCOB TPOOJIEMHOr0 XapakTepa B TNPAKTHUYECKUX M JIA0OpaTOpHBIX paboTax U
TpeOOBaHMH aHaJIM3a IOJYYEHHBIX pE3YNbTAaTOB C TOCIEAYIOIIMM BBIBOJAOM  IIO
IKCIIEPUMEHTAIBHBIM U PACUETHBIM JIAHHBIM;

— TEXHOJOTWs JHUCTAaHIMOHHOTO OOYy4YeHUS C NPUMEHEHHEM JJIEKTPOHHBIX y4eOHO-
METOJIMYECKMX MAaTepUalioB M DIICKTPOHHBIX JIEKIWH, pa3MEIIEHHBIX B JIICKTPOHHON
oOyyarorieit cpene.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO T CUMIIIMHBI

Meroauueckue peKOMEHIAMU CTYICHTY W NPENOAAaBaTENI0 HU3J0KEHbl B METOJUYECKUX
YKa3aHUAX K Ja00paToOpHBIM paboTaM M MPAaKTUYECKUM 3aJaHHSIM, PA3MEUICHHBIM B AJIIEKTPOHHON
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

Jns 20.03.01
Koa xourpoaupyemoii
O/l KOHTPOTHPYEMO HaunmenoBanue
Cemectp KOMIIeTeHI[UM (WJIH ee
OIIEHOYHOT0 CPeACTBA
4acTH)
3 T1K-7 Tecrossie 3aganus: NeNe 1-500

JIab p.Ne 1-2, [Ipaxt.p.Nel-4
(B camocToATeNbHOI paboTe)
Bompockr k 3auery: NoNe 1-48

7.2. TunoBbIe KOHTPOJIbHbIE 3aIaHUS WIH MHbIE MATEPHAJIbl, HE00X0AUMBbIE IS
TEKYLIEero KOHTPOJIA

KommuiekT 3aganuii k 1a0opaTtopHbiM padoram
7.2.1.J1a6opaTopHas padora Nel
Tema: «VcnblTanus Ha ymapHbli u3ru0. Pacuer ymapHOW BSI3KOCTM M OIpEZeTICHHE
TEMIIEPATYPHOTO MOPOra XJ1aHOJIOMKOCTH»
3aganue.



Onpenenuth yAapHYIO BS3KOCTb U TEMIEPATYpPHBIM MOPOT XJIaJHOJIOMKOCTH JIJIsl MaTepuaia
COIJIACHO CBOEMY BapUaHTYy.

BapuanT 1 (v eme 7 BapuaHTOB 3aaHUM).

KUop — 3Heprus MasTHUKOBOTO KOIIpa /10 y1apa;

KUoqer— 2HEprust MassTHUKOBOTO KOTIPA MOCJE yAapa;

KCUmin — HOpMaTHBHBIN 3amac yIapHOU BSA3KOCTH.

Bapuanrt Ne 1

1. Coprosoii npokaT kBaapaTHbIi a = 11 MMm.
2. Pa6ota paspymenus KUp (+20) = 100 Tx; KUoer (+20) = 12 JTx.
3. Crans 20 oroxcxenHas; KCUmin = 30 JIx/cm?
tuen, °C +20 -20 —40 -70
KCU, Jix/cm? 110 68 47 10

ITIpumep TecToB.
1. X1a1HOJIOMKOCTbIO Ha3bIBAIOT:
1.YmMeHblIeHHE Ipesiena MPOYHOCTH IPU OHM)KEHUH TeMIepaTyphbl
2.YmenbieHne Ko3QpPpuurueHTa JMHAMUYEeCKOH BSI3KOCTH TP MIOHIKEHUH TEMITEPaTyphI
3.YMeHblIeHHE (U3UUECKOTO MpeJiesia TEKYUECTH IPU MOHMKEHUH  TeMIepaTypbl
4.YBenuueHue npejena NpoyHOCTH IPU MOHUKEHUU TEMIIEpaTyphbl
2. Ynpapnas Bsaskocts KCU omnpenenser:
1. Y nenpuyro paboTy 3apOXKIACHUS U PACHPOCTPAHEHUS TPEIIUHBI.
2. VenbHyto paboTy pacnpoCTpaHeHHs TPELIHHBbI.
3. Paboty pa3pyiieHus npyu JUHAMUYECKUX HAarpy3Kax.
4. PaboTy muiacTuueckoit aedopMaiiy mpyu JMHaAMHUYECKUX Harpyskax.
3. Tso — 3TO TeMmneparypa UCIIBITAHUN:
1. T=50°C
2. ipu kotopoit KCU = 0,5 MIx / m?
3. npu xotopoii Habmroaaercst 50% BA3KON cocTaBIAOLICH B M3I0Me 00pa3ua
4.T =-50°C
4. Onpenenute HhakTOpbl, KOTOPbIE CABUTAOT MOPOT XJIaJHOJIOMKOCTH U3 MOJOXKEeHUs ] B
MOJIO’KEHNE2 !

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. KpUCTAININYECKUI U3JI0M

3. BBICOKasi CKOPOCTb PaclpoCTpaHEHHS TPEIIUHbI
4. yale4Hbli U3JIOM



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

MapKy CTaJId M HA3HAUYUTh PEKUM TEPMOOOPAaOOTKH, 0OECHEeUMBAIONIMN HAWIydIllee COYCTAHUE
IPOYHOCTHU U BSI3KOCTH.

BapuanTl (1 emie 7 BapuaHTOB 3aJlaHUN ).

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

7.2.3. KoMIUIeKT 3a1aHii K PaKTHYeCKOii padoTe.

Tema: «MexaHuueckue CBOMCTBA KOHCTPYKLUMOHHBIX MarepuanoB. Omnpenenenue
MEXaHUYECKUX XapAKTEPUCTUK IPOYHOCTHU U IIACTUYHOCTH

A) OpopMuUTh OTUET 1O TeME PadOTHI.
b) BeinmoaHuTh 3a1aHUs K MPAKTHYECKOW padoTe.
1.3apucoBaTh JaHHYIO BapHaHTOM KpPHUBYIO PACTSDKCHHMS B KOOpPJIWHATAX «yCHIIAE F -

YIJTUHCHHE ALy peimomEITS cienyroliee:

2. mpeoOpa3oBaTh B JAUMArpaMMy C OTHOCHTCIIBLHBIMH KOOPIWHATAMU «HAmpspkeHHe O
OTHOCHTENbHAs Aedopmarus € »;

3. o nmpeoOpa3oBaHHOM JUarpaMMe OINpeAeIUTh CIEAYIOIUEe MEXaHNYeCKUEe CBOMCTBA! E -

(o}
Moxys ympyroctd, T wmmum %2 - mpemen TekydectH, OB - mpemen MPOYHOCTH, o .
OTHOCHUTEJIbHOE YAJIMHEHUE, a -CTATUYECKYIO BA3KOCTh, D-MOyJIb IIIaCTUYHOCTH.

BapuanT 1 (1 emie 9 BapaHTOB JUarpaMM pacTsHKEHUS)

BmaHTt 1 (cmas A3)

12

tarpyska, kH

T T T T T

0 2 4 6 8 10 12 14 16 18

YivHeine w



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}KCHI/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. HampsKeHHe, 10 JOCTHKEHUE KOTOPOro IPOUCXOUT pa3pyLIeHUe

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

3.Ilpu ucnbITaHUU Ha pacTsHKEHUE 00paselr] HAarpy3uiH 10 HANpsKEHUsl G1, TIOCIIe 4Yero Harpysky
cHsuTH. BennunHa OTHOCUTENBHOTO YAJIMHEHUs: o0pa3ia (pHc.) COCTaBIIsIET:

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

- —————
.

»" [ -
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 BO3PACTaHUIO BCIINYHMH.

1. oB; oT;, o
2.0T; o, OB
3. omm; 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

BBITIOJIHUTB CIICAYIOMICC:

a) YCTaHOBUTD THUII JAHHOU TUarpaMMBbl;

10



0) omnpeaenuTh CTPYKTYpHBIA ©  (a30BbIi cocTaB BceX oOnacTedl U
OTpPa3uTh €ro COOTBETCTBYOIIUMU 6yKBeHHBIMI/I 0003HaUYeHUIMH HA AuarpaMme;

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

T') OTIPENIEIUTh YUCIIO CTENICHEW CBOOOIBI CIJIaBA B €T0 KPUTHUYECKUX TOUYKaX UB
TEMIIEPaTypHBIX HHTEPBaJIaX MEXIY KPUTUUECKUMHU TOYKaMHU 1o npaBuity ¢a3 'ub0ca u
IIOCTPOUTH KPUBYIO OXJIAKICHMSI 3TOIO CIIaBa B KOOPAMHATAX TEMIIEpAaTypa-BpeMs;

1) OIIPENENUTD JUIS 3aIaHHOM BapuaHTOM TEMIIEpaTyphl cIijiaBa cocTaB a3 U BECOBOE
COOTHOILIEHHUE (a3;

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

Bapuanr 1 (u emie 7 BapraHTOB TMarpamMm COCTOSTHHS)

Bapuant Ne nuarpammel Cocras
T, °C

COCTOSIHHSA cruiaBa, % B
1 1 40 2000

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

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

4. Mexanuueckas CMECh.

11



2.Kputndeckum 3apobIlieM Ha3bIBAETCS

1. 3apossiiI TBep0H (asbl

2. TaKoW 3apObIIL, POCT KOTOPOTO COMPOBOXKAACTCS MOBBIIIEHNEM dHeprun ['nboca.
3. 3apOBIII CITIOCOOHBIN K POCTY.

4.xpucTajiinyecKasl 4acTUIa PUMECH.

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 ......

T
K F
1 3 ;
T |
il
2 % pmpn : 5

1.OqHOKOMITOHEHTHASA

2.C XUMHYECKAM COEIUHEHUEM.

3.C oTCyTCTBHEM PACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.
4.C orpaHn4eHHOMN paCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU

5. ABwxymiei cuioit mporecca Ga3oBoro nepexoaa SBisieTcst

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.

Onpenenuts BUJ TEpMUYECKONH 00paOOTKH MO TEXHOJIOTHUYECKUM MapamMeTpam, yKas3aThb
ee 11eJIb ¥ Ha3HAuCHHE.

CxeMaTH4HO HapuCOBaTh JUarpaMmy U30TCPMHUICCKOr0O NpEBpaAlICHUA ayCTCHUTA I
MapKH CTalld, COOTBETCTBYIOIICH BapuaHTy. M300pa3uTh Ha AuarpaMme CKOpOCTh OXJia-
KJIEHUS, COOTBETCTBYIOIIYIO TEPMUUYECKONH 00paboTKe.

OmnpenenuTh TeMIIEpaTypy HarpeBa u pacCcuuTaTh BPeMsl BEIICPIKKH, HCXOS U3 TEOMET-
pPHYECKUX Pa3MepoB U (POPMBI JeTalIeH.

Hapucosatb rpaduk Tepmudeckoit 00pabOTKH B KOOPHMHATAX «TeMIIepaTrypa — BPeMsi».
Omnucatp (pa3oBbIie MpeBpaIIeHus, TPOUCXO/ISIINE B CTATTK TIPH HATPEBE U OXJIAXKICHUH.
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
Ac3 +
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

T\
|

|

- - 1) MapTeHCUT MEeNKOUT01bYaThIi
vl 2) MapTeHCUT KpYITHOUTOJIbYaThIN
3) MapTeHcuT + TpOOCTUT

4) MapTeHCHUT + IIEMEHTUT

—

\

§

—

|
~1

5
al

—
——
——

|._

Voo

—_—

——
-
—

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

4. Ilocne HarpeBa B ayCTEHUTHYIO 00JIaCTh H3/€IMH U3 YIIEPOJUCTON CTAIM HX OXJaJuiIn
Ha Bo3ayxe. Kak Ha3biBaercs Takoil Bua TO?

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

5. UeM OTAMYAIOTCS TPOCTHUT 3aKAJIKU U TPOCTUT OTITyCKa?
1) BEeTWYMHON IIEMEHTUTHBIX YaCTHI]
2) GopMO¥ IIEeMEHTHTHBIX YACTHII
3) HUYEM He OTINYalTCA
4) conepkaHueM yriepojaa

7.2.6. KoMIuIeKT 3a1aHNH K IPaKTHYECKO# padoTe

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

CJICMYIOIINE 3a/IaHMUS:
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1. PacmmdpoBats Mmapky matepuana. KimaccudumupoBars Mareprai B COOTBETCTBHU C KOM-
TUIEKCOM MPHU3HAKOB, KOTOPBIA MPUMEHSIOT JUIsl JAHHOM TPy CIUTABOB (110 XMUM. COCTa-
BY, CTPYKTYpE, CIIoco0am moyrydeHust 1 00paboTKH, 0 HA3HAYCHUIO U T. 1.).

2. TlepeuncnuTh €ro OCHOBHBIE KOMIIOHEHTHI M yKa3aTh XMMHUYECKHH cocTaB cornacHo ['O-
CTy.

3. Ommucarp pekoMeHyemyro TepmMooopadoTky (TO) ¢ ykazanuem napamMeTpoB U Ha3HaYe-
Hus TO.

4. TlpuBecTu OCHOBHbIE MEXaHMYECKHE CBOICTBA MaTepHalia B PABHOBECHOM COCTOSIHUH U
MOCJIe TEPMUYECKON 00pabOTKH.

5. OxapakTepu3oBaTh OCHOBHBIE IOTPEOUTEIBCKHE CBOWCTBA MaTepuaia (HalpuMep KOppo-
3MOHHAs! CTOWKOCTh, MaJIbIid y/IeTbHBINA BEC U T. JI.) M 00JIACTH €T0 MPUMEHEHUSI.

Bapuanr 1 (u emie /7 BapuaHTOB)

Cr4mc | JIAXK60-1-1 | 08XI8HIOT | Al T15K6
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7.3. OuneHouHble CpeACTBA AJs1 MNPOMEXKYTOYHOH AaTTeCTAMM IO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTallun

Ne i/ Bonpocsl k 3auery

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

5 Tunbl cBA3€l: WOHHAs, KOBajJeHTHas, Bau-nep-Baanbca, Metamumueckas. HWx
0COOEHHOCTH U BJIMSIHUE HA CBOMCTBA KPUCTAJLIOB.

3 JleeKThl KpUCTAUINYECKOTO CTPOSHHS], TEOMETPHYUECKas KIacCU(PUKAIIHSL.

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
CTaJIel.

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/ Bomnpocel k 3a4ety

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 lemvm OTITyCKa, WX Ha3HAYCHHE, CTPYKTypa CTaJeil Ioclie OTIyCKa, pa3Indus 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 MPOBCICHUN Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOUYHOM
aTTecTaliu
3 3a4yer Ecnu utoroBsiit pedTHHT
(GATTEHOY cocTaBiisieT 55 u Oosiee OamoB
«HE 3aYTECHO» Ecnu utoroBeiit pedTUHT
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Cemectp

dopma
NMPoBeIeHUs
NMPOMEKYTOYHOM
arrecTaumMu

Kpurepun u HOpMbI OLIEHKHU

cocTaBiisieT 54 1 MeHee OaJUIOB
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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: yueOHoe mocodue [DIeKTpoH-
noj pen.A.W.barsiiesa HbIi pecypce] /A.W.Batbimes u ap- Mocksa: "ZNANIUM.COM"
NHOPA-M, 2023.-288c.
Martepuanosenenue: yueOHOE MOCco-

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

3 | Pemucos [I1. anoB: yueOHux/I".IT.detucos, @.A. 'apu- Yueonnk 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, JI. 1. Morosa, JT. A TUKYM : yuebHoe nocobue / I'. B. KieBios,
mosa, . 1L 7 1AL Knesosa, JI. 1. Tlonosa, /1. A. Boi- "ZNANIUM.COM"

bonasipes

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




8.2. lonostHMTEILHAS JIUTEPATYPa

Tun (yueOHUK, yueOHOE

KoanuyecTBO B
HAY4YHOIl On0-

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arJiaBue (3aroJ10BoK) Ton u3nanus Juoreke /
n/n MeTOoIHYeCKoe mocodue,
OPAKTHKYM, 1p.) HaumenoBanue
’ 9bC
1 Marepuanosenenue : yaeonuk / 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.]. MarepuanoBeneHue : 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 MaIIMHOCTPOEHHH [ DIeKTPOHHBIH pecypc] Yuebnoe nocodue "ZNCAOI\|IVI|E|JM.
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8.3. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM 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[DnekTpoHHbI pecypc] : pedeparuBHas 0a3za manubix. — Netherlands: Elsevier,
2004— . — Pexxum octyna : 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[DnektponHsiit pecypc] : [6a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 53. aHri.

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

e Cambridgeuniversitypress| DIeKTpOHHBIA  pecypc| : IKypHAIbl 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. — 3ara.
¢ 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
n/m | NpaKTHYeCKHUX U J1a0opaTOPHbIX 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 CEMHUHAPCKOTO 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 aTTECTALUH.
E-105
VY4eOHas ayTuTOpHS ISl IPOBEICHUS CTomnbl y4eHHYECKHE JBYXMECTHBIE, CTOII
1a00paTOpHBIX paboT. YueOHast ayIuTOpHs NPEernoIaBaTeIbCKU, CTYbs, JOCKa
JUIsE KYpPCOBOTO MPOSKTHPOBAHUS ayJAUTOpHAs MEJIOBasi, CTOJIBI
(BBINOJIHEHUS KYPCOBBIX paboT). YuebHas nabopaTopHbIe, IIeUH, TBEPIOMEPHI,
o | 3YZMTOPHS JUIS IPOBE/ICHHS 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 MPETo1aBaTeNIbCKUH, JI0CKa
CEeMHMHAPCKOro TUIa. Y4yeOHas ayIuTopHs Ui | ayAuTopHast (MesoBas), SKpaH HaBECHOM,
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 Ui MOOWJIBHOrO paboudero
I'-326 MeCTa,
cucreMa  TUOpUAHOrO  OOy4YeHHs  C
WHTETPAIlMe B CYIIECTBYIOUIYIO CHUCTEMY
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 /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKHUX U JIaDOPATOPHBIX 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
MIPOCKTUPOBAHUS (BBIMOIHEHUS 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. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

mkad.
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