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Pabouas nporpamMma mTucHHIUIHHEI « T€OpHS ¥ TEXHOJIOTHUS TIa3MEHHOTO MOBEPXHOCTHOTO
YIPOYHEHHUs] U MOAUGHUIMPOBAHUS IOBEPXHOCTH» COCTABIEHA B COOTBETCTBHU C Y4YEOHBIM
IUITAHOM 110 HampasieHuto nonarotoBku 22.04.01 «MarepuanoBenenue W TEXHOJIOTUU
MaTepHalloBy (HampaBieHHOCTh «lIpukianHoe MarepuanoBefeHue» u «MeTasioBeeHUE U
TepMuueckas 06paboTka MetaiioB) s 2023 roga mpuéma mo ogHoi Gopme oOydeHHUS.

CocTaBuTENb:
Homent kad. «Pusnyeckoe .
MareprualoBeACHUEY, K.T.H., JIO1I. ?}5 Kpsmmos B.H.,
PaGoyass mporpamma paccMOTpeHa W NIpUHSATA Ha 3aceqaHud Kadeapel «Duzndeckoe
MaTepUaIOBEACHUEY.
[Tpotokomor « 23  » MapTa 20 23 romaNe 6
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PaGoyas mporpamma ogoOpena ydeOHO-meTroamdeckoi komuccueir ['OYBIIO
«JOHHTVY» no Hanpasnenunro 22.04.01 «MartepranoBeieHHe U TEXHOJIOTUH MaTEpUAJIOB).
ITIporokomor «_ 23  » MapTa 20 23 romaNe 6
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[Ipencenarens -’E’Z‘%//z‘/ ~ Eropos H.T.
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PaGoyas mporpamva mnpomiena it 20 roma mpuéMa Ha 3aceJaHMM Kadeapsl
«DU3NYECKOE MaTEpUAIOBEICHUE)

[IpoTokoi oT « » 20 roma Ne

3aBenyromuii kadenpoit
(Toamuch) (®.1.0.)

Pabouast mporpamMma mnpoaideHa mis 20 roma mpuéMma Ha 3acenaHHM Kadeapsl
«Du3myecKoe MaTepHaIOBEICHUE)

[IpoTokoi oT « » 20 roga Ne

3aBenyrommii kadenpoii
(TommuCH) (®.1.0.)




1. OFBEKT, OEJIb U 3AJAYX OCBOEHUA JUCHUTIJIMHBI

JlucrmruimHa  paccMaTpUBaeT BONPOCH! NPUMEHEHUS HHU3KOTEMITEPaTypHOH ILTa3MBI IS
HOBEPXHOCTHOT'O YIPOYHEHHS] METAIUIMYECKHX U3/ICNIMH 1 MHCTPYMEHTA.

Heab0 TMCHUNJINHBI SBISETCS YIIyOJICHHOE YCBOCHHE (BDM3HYECKUX OCHOB M TEXHOJIOTHU
JIOKaJbHOTO YIPOUHEHHMS C MCIIOIb30BAaHNEM HU3KOTEMIIEPATYPHOH IIa3MBbl.

3agaun M3ydyeHust AMCUUIIMHBL. TIOJyUYeHHE 3HaHMiT 0 IIpolieccax B HU3KOTEMIIEPATyPHOM
Tu1a3Me, Croco0OB ee MOJYYeHHs U MCIOIb30BAHUH CBOWCTB IUIA3MBI B Pa3JIMYHBIX TEXHOJOTHAX
HOBEPXHOCTHOTO YNPOYHEHUs. W TOJIYYEHHUs MOKPHITHH; MPHOOpPETEHHE HABBIKOB HCCIIEIOBAHMS
YIIPOYHEHHBIX CIIOEB.

B pesynbrare 0CBOSHUS AUCHMILUIMHBI CTYICHT HOJDKEH

3HATh:

- COBPEMEHHBIC METO/bl 1 METOANKH MCCICAOBAHUS U MCIBITAHUH MaTepHaJIOB U M3/CIUN U
0COOEHHOCTU MX IPUMEHEHUS;

- [IETH ¥ METOJIBI KOMITBIOTEPHOT'O MOJICIIHPOBAHHUS CBOHCTB MAaTEPHAIIOB.

- OCHOBBI TEXHOJIOTUH TIOy4eHHUst B 00pabOTKH MaTepHUalioB U U3ACIUN U3 HUX;

- OCHOBHBIE METOIBI ¥ BHIBI allapaTtypsl Ul KOHTPOJISI B aBTOMATHYECKOTO PEryJINPOBAHHS
OCHOBHBIX TEXHOJIOTHYECKHX ITApaMETPOB Hporiecca 00paboTKy;

- OCHOBHBIC HAIIPABIICHHS COBEPIICHCTBOBAHUS TEXHOJIOTHMUECKUX IPOLECCOB 00paboTKH
MaTepHaloB U U3ACIHH.

- OCHOBHBIE METOJBI KOHTPOJIS U PETryIHPOBAHUS TEXHOJIOTHYIECKHX IapaMeTPOB IPOIECCOB
TEIJIOBOH 00pabOTKN MaTepPHUAIIOB M U3/ACIHIA.

- HHHOBAIIMOHHBIE TEXHOJIOTHH 00pabOTKH MaTepHAaoB U U3JEINil U3 HUX.

yMeTh :

- BBIOpaTh METOIbI U METOJMKH MCIIBITAHMN M MCCIENOBAaHMII JUIS peLIeHMs IOCTaBICHHOMN
HCCIIEI0BATENILCKOM MITN IPOU3BOICTBEHHON 3a/1a4H;

- OLICHNTH HAJIGKHOCTh U TOCTOBEPHOCTH PE3yIHTATOB UCIIBITAHUI.

- OLICHUTH KayeCTBO KOHTPOJIS 32 TEXHOJIOIMYECKUMH IIapaMeTpaM 00paboTKH MaTepruaioB
W U3,

- paspaboTaTh MpPEUIOKEHHS [0 COBEPIICHCTBOBAHHMIO TEXHOJOTHYECKOTro IIporecca
00pabOTKN MaTepUATIOB U H3IENHH.

- 000CHOBaTh BBIOOP TEXHHYECKHX CPEACTB HM3MEPEHHUS, KOHTPOJIS M aBTOMATHYECKOIO
pEryIupoBaHus MapaMeTPOB TEXHOJIOTHMYECKUX MPOIECCOB TEIIOBOM 0OpabOTKH MaTEepHAIOB H
U3JICIINI;

- BBIOpATh THUIIBI TPUOOPOB ISl KOHTPOJIS CBONCTB MaTepHalIOB.

- obocHOBaTh A(P(PEeKTHBHOCTE H  IIENECOO0pPa3HOCTh  pealM3alid  KOHKPETHOH
WHHOBAIIMOHHOHN TEXHOJIOTHH 00pabOTKH.

BJIAETh:

- METOIMKAMH CTaTHCTHYECKOH 00pabOTKH M aHalIM3a SKCIIEPUMEHTANIHBIX IaHHbIX.

- HaBblkaMu pabOThl C M3MEPHUTEIBHBIM O0OPYZOBAaHHMEM JUIi KOHTPOJS HapamMeTpoB
TEXHOJIOTHYECKOTO MPOIIECcCa;

- HaBBIKAMHU pacyueTa TEeXHOJOTHMYECKHX MapaMeTpOB U XapaKTEPUCTHK O0OOpPYIOBAHMS JUIS
OCYIIECTBJICHUSI COOTBETCTBYIOIIEH OOpabOTKH, B TOM YHCIIC M C NPUMEHEHHEM IEepPCOHAIBHBIX
KOMIIBIOTEPOB.

- HAaBBIKAMH KOHTPOJIS TEXHOJIOTHIECKHX ITapaMeTPOB TEIIOBOH 00paboTKH;

- HaBBIKaMH pabOTHI Ha TUIIOBOM 000pPYIOBaHHUH JUISl KOHTPOJISL CBOICTB MaTepUaoB.

- uHbopMmainyeil 0 JOCTOMHCTBaX M HENOCTATKAaX pealM3allid Pa3IUYHbIX TEXHOJOTHM
00pabOTKH MaTepUAIOB U M3/ICITHIA, TO3UIIHOHAPYEMBIX B KAYeCTBE HHHOBAIIMOHHBIX.

[NepeuncienHble pe3ybTaThl 00YUYCHUS SBISIFOTCS OCHOBOH st (YOPMUPOBAHUS CICAYIOIINX
KOMIIETECHITUH



IIK-1. CnocobeH OpraHM3oBbIBaTh, IUTAHUPOBATH W MPOBOAWUTH  AHAJIUTHYCCKUE,
UMHTALUOHHBIC U 3KCICPHUMEHTAIBHBIC UCCIICAOBAHNS B 00IaCTH MaTEPUATIOBEICHUS 1 00paboTKU
MaTepHajoB C MPUMEHEHUEM COBPEMEHHBIX METOJIOB UCCIICTIOBAHUI M UCTIHITAHHH.

IIK-3. CnocoOeH TpUMEHSATH METOABl MOJCIMPOBAaHUS, aHalu3a, M ONTHMH3AIHUU
TEXHOJIOTHYECKHX TPOIECCOB IMPOU3BOJICTBA M CBOHCTB METALIHYECKHX, HEMETAJUIMYECKHUX,
KOMITO3UIIMOHHBIX, TOPOIIKOBBIX MAaTEpUAIOB JJIsi TIOMCKA IIyTeH TMOBBIIMICHHS KavecTBa
MPOTYKIIHH.

2. MECTO JUCLHUILIMHBI B OCHOBHOM MPO®ECCUOHAJIBHOMN
OBPA3OBATEJIbHOM ITPOI'PAMME BBICIIIET'O OEPA3OBAHUSA

JucuumniuHa OTHOCHTCS K 4YacTH, (OpPMUpPYyeMOH Yy4YacTHHKaMu o00pa30BaTelbHBIX
otHomeHni bioka 1 qucrummie (Moayieit) yaeOHOro ImiaHa.

[IpenogaBanne IUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX M YMEHMAX, KOTOpBIE CTYIEHT
npuoOpen Tph OCBOCHUHM MPEAIISCTBYIONUX JUCHHMIUIMH: (QHU3HUKa, (U3NUECKass XHMUS,
METAJUIOBEJICHHEe,  TEOpUsl  TepMHUYECKoil ~ o0paboTkM,  MOBEPXHOCTHOE  YNPOUYHEHHE,
(hyHKIMOHANBHBIE TIOKPBITUS 1 JP.

3HAaHUS U YMCHUS, MPUOOPETCHHBbIC NMPH OCBOCHUU JAHHOW JUCIMIUIMHBI, PEATU3YIOTCS
CTYZCHTOM IIPH MPOXOKACHUH FOCYAaPCTBEHHON HTOTOBOM aTTECTAIUH.

3. CTPYKTYPA U COAEP KAHUE JUCIIUIIINHBI

3.1. Pacnipenesienne y4eOHBIX YaCOB M0 TeMaM TUCHUILINHBI M BHIAM 3aHATHI

HaumenoBanue Tem KonunuecTBo yacoB (ouHast popma)
(comeprkaTeTbHBIX MOIYJIEH ) B tom uucne
Bcero
Jlexuum | Jlabop. | Tlpakr. CPC
Tema 1. ®usuka ma3msl. 34 6 - 18 10
Tema 2. OOopymoBaHHE IS HOITyYCHUS 16 6 ) ) 10
IJ1a3Mbl U IOBEPXHOCTHOI'O YIPOUHEHUS
Tema 3. TexHonoruu HOBerHOuCTHOFO 26 6 10 ) 10
TEPMUYECKOTO YIIPOUHEHHS U3
Tema 4. IloBepXHOCTHOE JIETUPOBAHUE C
WCTIONb30BAaHUEM  HH3KOTEMIIEPATyPHOM 29 6 7 6 10
TLTa3MBI
Tema 5. Texnonoruu XTO c
UCIIOJIb30BaHUEM ILIA3MBbI HHU3KOTO 20 4 - 6 10
JIABJICHHS
Tema 6. TexHONIOTMH HOBEPXHOCTHOI'O
YIPOYHCHUS c HCIOJIb30BaHUEM 14 4 - 10
JJIEKTPOJUTHOM IJIa3MbI
Tema 7. Jlpyrue T€XHOJIOTMU YIPOUHEHUS 19 2 ) 4 13
C MCII0JIb30BAHUEM IJIA3MBI
KonTakTHas paboTa (OMOJHUTEIbHAS ) 4
Kypcogoit mpoekt 0 0
Wroro o Bugam 3aHaTuit 158 34 17 34 73
KonTpons 54
Hroro: 216




(I)OPMHPOBaHI/Ie KOMIIeTeHIMi B pe3yabTaTe 0CBOCHUA TEM NUCHHUILIHMHBI

Komnerenuuu TeMbl TUCIUIUTAHBI, HAlleJeHHbIE Ha (POPMHUPOBAHHME KOMITETEHITHH
MK-1 Tewmer 1, 2, 6
IK-3 Temsr 3,4, 5,7
3.2. Jleknuu

Tema 1. dusuka naa3Mel
CopepxaHue TEMHI 1:
deHoMEeHOJIOrNUecKoe omnucaHue IiasMbl. Mcropus wuccnenoBanus miasmbl. CBoiicTBa
IJIa3Mbl: 3JIEKTPUYECKUE CBOMCTBA, B3aUMOJCHCTBUE IIA3MBbl C AJIEKTPUYECKUMU M MAarHUTHBIMU
NOJsIMM M Tp. Pa3HOBMAHOCTH IIIa3Mbl: BBICOKO- M HHU3KOTEMIIEpaTypHas IUIa3Ma; IJia3ma
BBICOKOTO ¥ HU3KOTO Aapnenus. [Ima3ma B mpupose. CriocoObl OTyYIeHHS TTa3MBbI.
Jlureparypa k teme 1: [1, 2, 3, 4]

Tema 2. OGopym0BaHKE IS IOy YCHHS IIa3Mbl M IOBEPXHOCTHOI'O YIIPOYHECHHUSL.

ConeprkaHue TeMbl 2:

O6opynoBaHue Ul TOMYYEHHS HU3KOTEMIIEPATYPHOM IUIa3Mbl — JyTOBBIE ILIA3MOTPOHBI.
KoHcTpykinu  m1a3MoTpoHoB. OCOOEHHOCTH KOHCTPYKIMH IUIA3MOTPOHOB [UISA  Pa3IMUHBIX
TEXHOJIOTHYECKUX IporeccoB. [Ipouce 060pyaoBaHue: YCTPOWCTBA IS MEPEMEIICHHUS, HCTOYHUKH
MUTaHUsI, 000PYI0BaHKE AJISI TOIa41 Ta30B.

Jlureparypa k Teme 2 [1, 2, 3, 4]

Tema 3. TexHONIOTMH NOBEPXHOCTHOI'O TEPMUUECKOI0 YIIPOUHEHUS U3IEIIUH.
ConepxaHue Tembl 3:

TepmoynpouHenne ©e€3 OIUIABJICHHUA TOBEpXHOCTH. [lapameTrpel 00pabOTKH: TOK H
HaIpsHKEHHEe JYTH; PpacXoJl U COCTaB ITa3MO00pa3yIoMmuX ra3oB U mp. BiausHUe TeXHOIOTHYeCKUX
apaMeTpoB Ha pa3Mepbl U CTPOEHHE YIPOUHEHHOIO CJoA. YIPOYHEHHE C OIUIaBICHUEM
MOBEPXHOCTH.

Jlureparypa k teme 3[1, 2, 3, 4]

Tema 4. [ToBEPXHOCTHOE JIETHPOBAHKE C UCIIOIH30BAHUEM HU3KOTEMIIEPATYPHOM MJIa3MBlL.

CopepxaHue TeMBI 4:

OCHOBHBIE CXEMBI TIOBEPXHOCTHOTO JIETMPOBaHUs U MouduimpoBanus. Croco0bl mojaun
JIETHPYIOIETO DJIEMEHTa B 30HY YHPOYHEHHsA. TEXHOJIOIMM IIOBEPXHOCTHOIO JIETHPOBAHHS
Pa3INYHBIMU DJIEMEHTAMH.

Jlureparypa k teme 4: [1, 2, 3, 4]

Tema 5. Texnonoruu XTO ¢ ucCIOIB30BaHUEM ILIA3MBI HU3KOT'O JTaBJICHHS.

CozepikaHue TEMBI 5S:

BonbramrepHass XapaKTEpPHCTHKa Ta30BOTO paspsima. TeXHONOTHYeCKHe OCOOCHHOCTH
Taeromero paspsaa. ObopyaoBanue aisi oOpabOTKM B IUIa3Me TICHOIMIETO pa3psiia. TeXHOIOTHu
XTO B TnEIOIIEM pa3psize.

Jlureparypa k Teme 5: [1, 2, 3, 4]

Tema 6. TexHonoruu TMOBEPXHOCTHOTO YIPOYHEHUS C HCIIOJIB30BAHUEM 3JIEKTPOJUTHON
TUTa3MBl.

Conepxxanue TeMsl 6:

Oco0eHHOCTH TONyYeHHs] M CBOWCTB AJICKTPOJUTHOW TUIa3Mbl. TEXHOJOTHYECKHE
napamMeTpbl. TEXHOJIIOTHH TTOBEPXHOCTHOTO VIPOYHEHUS W MOIU(DHUIUPOBAHUS U3ICTHA B
3JIEKTPONUTHOM mi1a3Me. [lonupoBKa U 0OYMCTKA TOBEPXHOCTH B AJIEKTPOJIMTHOM I1a3Me.




Jlureparypa k Teme 6: [2, 4, 5]

Tema 7. ]]pyrI/Ie TCXHOJIOI'MHU YIIPOYHCHUSA U 06pa6OTKI/I C UCIIOJIb30BAHUECM I1JIa3Mbl

Cozep)kaHue TeMBbI 7:
[Tna3menHass WMoHHAs WMIDTaHTanus. O4YHUCTKA TOBEPXHOCTH, IMOJHUPOBKA W TPABJICHUE B

IJ1a3Me TJICHOLICTO paspsaaa. ILnazmenHas pasMepHas 06pa60T1<a MOBEPXHOCTH.

Jlureparypa k teme 7: [2, 4, 5]

3.3. IlpakTHyeckue (CEeMMHAPCKUE) 3aHITHS

Ne Tema paboTHI Oobem, | Jlutepar
/o qac. ypa
1. OmnpejerneHne CTeneH: HOHU3AHH T11a3Mbl 6 [5, 7]
2 Temnoduznaeckne Mpoueccsl IpH B3aUMOICHCTBHN 6 [5, 7]

HHU3KOTEMIEPaTyPHOH IJIa3MBI C MATEPHAIIOM '
3. Pacuer TemnepaTypHOro HoJis P B3aUMOJICHCTBUH IIa3MBI 8 [5 7
4 JlokanbHast XHUMHKO-TepMHecKas 00paboTKa ¢ UCIONB30BaHHEM 6 [5, 7]
HHU3KOTEMIICPATYPHOM IIa3Mbl '
5 CtpoeHnre ¥ TBEpJOCTh CTajlel, a30THPOBAHHBIX B TIICIOIIEM 8 5, 7]
paspsizie
Urtoro: 34
3.4. JlaGopaTopHbIe padoThI
No Tema paboTsl Oo6wem, | Jlutepat
n/n yac. ypa
1. CtpoeHne 1 CBOMCTBA YIPOYHEHHOTO CJIOSl HA YyTyHAaX 6 [5, 6, 8]
2. [T1a3MeHHOe YIPOYHEHHE CTaJIeH 6 [5, 6, 8]
3. [T1a3MeHHOE MOBEPXHOCTHOE JISTUPOBAHUE 5 [5, 6, 8]
Uroro: 17
3.5. CamocTosTeIbHASL padoTa CTYIeHTA
Ne Bupgsl camocTosaTensHON paboThHI CTyJeHTa O0beMm, gac.
/i
1 V3yyeHue JISKIMOHHOTO MaTepuaa 30
2 IToaroToBKa K MPaKTHYECKUM 3aHITHSIM 23
3 IToaroToBKa K J1JaOOpaTOPHBIM paboTaM 20
4 BerlnonHeHne KypcoBOro MpoeKTa 0
5 BrinonHnenne KypcoBoi paboThl 0
6 BrlinosiHeHNe HHAMBUAYAJIBHOTO 3a/1aHUS 0
HUroro: 73
3.6. Kypcosoii npoekt (padoTa), HHIMBUAYAJIbHOE 3a/laHHE
KypcoBoii mpoeKT 1 HHANBUAYAITBHOE 33aaHie YICOHBIM IUIAHOM HE IPEIy CMOTPCHBIL.
4 ®OH/J] OIEHOYHbBIX CPEJICTB
4.1 Kputepuu U MKAJBI JAJI HHTETPUPOBAHHOMH OLIEHKH YPOBHS c(hOpMHUPOBAHHOCTH
KOMIIEeTEeHII NI

COCWlth]Z}UOu;a}l KomnemeHyuu — nojHoma 3HAHUU




HYJIEBOW YPOBEHb: HEBEPHBIC, HE apI'yMEHTHPOBAaHHbIC, C MHOXXECTBOM I'PYOBIX OIIMOOK OTBETHI
Ha BONIPOCHL. YPOBEHb 3HAHUI HIKEe MUHUMAIIBHBIX TPEOOBAHHIA;

MHUHUMAJIBHBIA YPOBEHb: JaHBI HE IIOJHBIC, HETOYHBIC M HEapryMEHTHPOBAHHBIC OTBETHI Ha
Bompockl. JlomyimeHo MHOro TpyObIX OHIMOOK. YpPOBEHb 3HAaHWM HIDKE MHUHHMAJIbHBIX
TpeOoBaHMii;

[IOPOTOBBI YPOBEHb: JaHbl HEIOCTATOYHO IOJHBIE, TOYHbIE U APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIPOCHL. [IIOX0 3HAET TEPMUHBI, ONpPENCNCHHS W MOHATHSA;, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIICHHUS, TIPHHUMITEL. [l0ITyIIIeHO MHOTO HErpyObIX OLIHOOK;

CpeIHUH YPOBEHb: JaHBI IOCTATOYHO MOJHbIE, TOYHbIE M apTYMEHTHPOBAHHBIE OTBETHI HA BOIPOCHI.
B menmom 3HaeT TepMHHEI, ONPEAENICHUS U TIOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS,
MPUHIUIBL. JIONYIIIEHO HECKOJIBKO HErpyObIX OLIMOOK;

TIPOJIBHHYTHIN YPOBEHb: JaHBI ITOJTHBIC, TOYHbIEC M apTyMEHTHPOBAHHBIC OTBETHI HAa BOIIPOCHL. 3HAET
TEpMUHBI, ONpPENENCHUS] U TOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILEHHUS, MPUHLIMIBI.
JloTyTieHo HECKOIBKO HeTrpyOBIX OIIHOOK;

BBICOKMM YPOBEHb: J1aHbl IIOJIHbIE, TOYHbIE M apryMEHTHUPOBAaHHBIE OTBETHI HA BONIPOCHL. 3HAET
TEPMUHBI, ONPENENEeHHUs] U MOHSATHS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHUS, MPHHIUIIEL.
JlonyIieHo HECKOIBKO HETOYHOCTEH.

Cocmasnaowas KomnemeHyuu — ymenus

HYJIEBOH YPOBEHB: MOJHOE OTCYTCTBHE ITOHMMAHUS CYTH METOIVKHU PEUIeHHs 3a]a4H, IOITyIICHO
MHOKECTBO IpyOeHIInX omuOOoK / 3a1aHus HE BBINOIHEHBI BOOOIIIE;

MHHUMAIBHBII YPOBEHb: c1aboe IMOHNMaHUe CYyTH METOAMKH PEIICHNUS 3a1auH, JIOITyIIeHbI IpyOble
ommbOku. Pemennss He oOocHoBaHbl. He yMmeeT HCHONb30BaTh HOPMAaTUBHO-TEXHUYECKYIO
JIUTEpATypy. He OPHEHTUPYETCS B CLIENUAIbHOM HAyYHOH IUTEPATYPE ‘;

MOPOTOBBIA YPOBEHB: JIOCTATOYHOE IOHMMAaHHWE CYTH METOIMKH peIIeHHs 3a[aud, OIyIICHBI
oumOku. PemreHuss He Bcerga OOOCHOBaHBL. YMEET MCIONB30BaTh HOPMATHBHO-TEXHUYECKYIO
mreparypy. Crabo OpHEHTUPYETCS B CIEHAILHON HAYyIHON JIUTEPATypE;

CPeIHUH YPOBCHB: B IIEJIOM TMOHMMAeT CyThb METOIMKH PEUICHHS 3aJa4d, IOMYyIICHbI OIIMOKH.
Pemenust He Bcerma o0OOCHOBaHBL. YMEET HCIOJNB30BaTh HOPMATHBHO-TEXHHUYECKYIO U
CHEUUATILHYI0 HAYYHYIO JINTEPATypPY;

MPOJBUHYTHIH ypPOBEHb: B IIEJIOM IIOHUMAeT CYTh METOJWKH PELICHUS 3aJa4d, JOIyLICHBI
HeToyHOCTH. CIIocoOeH 00OCHOBATh PEIIeHHUs. YMEET UCIIONb30BaTh HOPMATUBHO-TEXHIIECKYIO U
CIHEHUATILHY IO HAYYHYO JINTEPATypy;

BBICOKHI YPOBEHb: TIOHUMAET CyTh METOIMKH pelreHus 3amaun. CrnocoOeH 000CHOBATh PEIICHUsL.
YmMmeer HCIOIB30BaTh HOPMATHBHO-TEXHHUYECKYIO U CIICHHAIBHYI0 HAy4HYIO JIUTEparypy,
T1epeI0BOM OIIBIT.

Cocmasnsarowast KoMnemeHyuu — 61a0eHUe HABbIKAMU

HYJICBOH YpPOBCHb: HE JIEMOHCTPHPYET BIIAJICHHUEC HABBIKAMHU BBHIMIOJIHECHHUS MPO(EeCcCHOHATBHBIX
3a7a4. He MoXeT BBIITOJTHUTE 3aJJaHHS;

MUHUMAJIbHBI ~ YpOBEHb: HE  JIEMOHCTPUPYET  BJaJICHUE HaBBIKAMH  BBITIOJHCHUS
mpoeCCHOHANBHBIX 3afad. VICHBITBIBA€T CYNIECTBEHHBIE TPYJHOCTH TIPH BBHITOIHEHUH
OTACIBHBIX 3aJaHHIA;

TIOPOTOBBI YPOBEHB: BIIaIeeT HABBIKAMH BBIOJHEHHUS MPOPECCHOHANBHBIX 33/1a4 Ha TIOPOTOBOM
ypoBHE. 3a/1aHus BBIIOJHSAET MEIJICHHO U HEKaYeCTBEHHO;

CpellHUil YpPOBEHB: BIIAJICET HABBIKAMH BBIIIOJIHEHUS NPOPECCHOHANBHBIX 3a1a4. 3aJaHus
BBITIOJTHSET HA CPETHEM YPOBHE IO OBICTPOTE U KAUeCTBY;

MPOJIBUHYTHIA ypPOBEHb: BIJIAJICET yBEPEHHBIMH HAaBBIKAMH BBIMOJIHCHUS MPOGECCHOHATBHBIX
3a1a4. BhICTpO M KayecTBEHHO BBINOJHSET 33JaHUs, WHOTJA JOIyCcKas He3HaYuTeJIbHbIE
MTOTPEIIHOCTH;

BBICOKHI YPOBEHb: BIIaJIC€T YBEPEHHBHIMH HABBIKAMHU BBHIIIOJHEHUS MPOPECCHOHANBHBIX 3aad.
BbICTpO M KaueCTBEHHO BBITIONHACT 3a[aHus, IPU HEOOXOAUMOCTH JAEMOHCTPUPYSI TBOPUCSCKHIMA
MOIXOI.

Mpumeyanme [RAN1]: O nayunoii
JIUTEpaType 31ech U aanee ropoputs B PI1J]
10 JIUCLMINIMHAM MaruCTpaTypsl.




Ob600wennas oyenka chopmupo8anHoOCmy KOMNemeHyull

- HYJIEBOH YpOBEHb: Ha HYJIEBOM ypOBHE C(HOPMHPOBAHBI: BCE COCTABILIONINE; OTHA MM JABE M3
TpEéX, OCTANBHBIC — Ha 00JIee BRICOKOM YPOBHE;

- MUHUMAaJIbHBII ypOBEHb: Ha MUHUMAaJbHOM YpPOBHE C(OPMHPOBAHBI: BCE COCTABIISIOLINE; OJHA
W JIBE U3 TPEX, OCTAIBHbIE — Ha 00JIee BEICOKOM ypPOBHE;

- IOPOTOBBIM YPOBEHB: Ha MIOPOrOBOM ypOBHE C(HOPMHPOBAHBI: BCE COCTABIISAIOLINE; OJHA WU JIBE
u3 TpEX, OCTaNbHBIE — Ha O0JIee BBICOKOM YPOBHE;

- CpPeIHHUIl YpOBEHb: Ha CpeJIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABILIONIVE; OJHA WM JBE U3
TpEX, OCTaIbHBIE — Ha O0Jiee BEICOKOM YPOBHE;

- MPOJIBMHYTHIN YPOBEHb: Ha MPOABHHYTOM ypPOBHE C(POPMHPOBAHEL: BCE COCTABILIONINE; OHA HIN
JIB€ U3 TPEX, OCTAIbHBIC — HA BHICOKOM YPOBHE;

- BEICOKHUIT yPOBEHB: Ha BEICOKOM YPOBHE C(OPMHUPOBAHBI BCE COCTABIISIONIIE KOMITETCHITHH.

4.2 Bonnpochl k 3lcsameny{ U IIpUMep IK3aMeHALIMOHHOI0 OuJieTa

1. [laiite pu3HUYECKYIO XapaKTEPUCTUKY IIa3MBL.

2. Ha kakumx mporeccax OCHOBAaHO IJIa3MEHHOE MOBEPXHOCTHOE TEPMHUYECKOE YIPOUYHEHHE
cranei?

3. TlpuBenurte KiaccUpUKAIUIO TEXHOJIOTHUYECKUX CITIOCOOOB YIPOYHEHHUS METAJJIOU3JIEIIUN C
WCIIOJIb30BaHUEM HU3KOTEMITEPATYPHOM TUIA3MBI.

4. OnuimuTe OCHOBHbIE (PU3UUECKUE CBOWCTBA IJIa3MBl.

5. Kak B3anmojeiicTByeT Imia3mMa ¢ MAarHUTHBIM TIOJIeM?

6. Uro takoe «mmHY-3(dexT»? Kak OH cka3plBacTCs Ha CBOWCTBAaX HHU3KOTEMIICPATPYHOH
naa3msl?

7. TexHonormdyeckue cCrocoObl MOJMYYEHUs IUIa3Mbl. ONHIIMTE KOHCTPYKIUIO H TPUHIIMI
JNEHCTBUSL BBICOKOYACTOTHBIX IJIa3MOTPOHOB. B 4eM HX NperMyINECTBO MO CPAaBHEHHIO C
JlyTOBBIMU?

8. B 4WeM oTiHMuKMe TEXHOJOTHH IJa3MEHHOTO YIPOYHEHHs] YyTyHOB IO CPaBHEHHIO CO
cransamu? [IpuBenute 0cOOEHHOCTH CTPOSHUS YIIPOUHEHHOTO CJIOS YYT'YHOB.

9. Hcxons u3 U3BECTHBIX CBOMCTB TIa3MbI, HA30BUTE CIIyYal HAXOXKICHUS TUTa3Mbl B TIpUpoIe?

10./Ins1 KakMX IeNieil MOXKET MPUMEHAThCS TICIOImUi paspsaa? ONMUIIUTE TEXHOJIOTHUYECKHE
OCHOBBI 00pPa0OTKH C UCTIOIH30BAHMEM TICIOMIETO Pa3psaia.

11. {aiiTe pa3BepHYTYIO XapaKTEPUCTHKY CTPOEHHUIO YINPOUYHEHHOTo cjiog Ha cramsix. Kakoe
BIIMSTHUE OKa3bIBaeT HA CTPYKTYPY CJIOS COAEPIKAHUE YTIIepoa U JIETUPYIOIIUX dJIEMEHTOB?

12.Yem oOBsACHSIETCS OCHOBHOE CBOWCTBO IUIa3MBI — BBICOKas Temiieparypa? MOXHO I
MOJIYYHTh TJIa3My C MEHbLICH TeMIepaTypoit?

13./laliTe  XapaKTEPHCTHKY OCHOBHBIM  TEXHOJIOTMYECKUM  CrocobaM  IIa3MEHHOTO
MOBEPXHOCTHOTO JIETUPOBaHUs. B 4eM oTiMyKe TeXHOJOTUH JIETUPOBAHUS C MOMOILBIO TIIA3MBl U
npyrux BUD?

14.Oxapaktepu3yiiTe 0cOOCHHOCTH (Da30BBIX M CTPYKTYPHBIX MMpPEBpAIICHUNA B CTAAX INpPU
TUTa3MEHHOM MTOBEPXHOCTHOM YIIPOYHEHUH.

15.Tlepeuncnute NPHYMHBI, OOBACHSIONIME OoOJice BBICOKHAE IPOYHOCTHBIC XapaKTEPUCTHUKU
CJIOS1, yIIPOYHEHHOTO [Ia3MOM, TI0 CPABHEHHIO C TPAAUIHOHHBIM 00BEMHBIM YIIPOUYHEHHEM.

16.Ha3oBHTEe TEXHOJOTMYECKHE CIOCOOBI MONyYeHHs Iuia3Mbl. ONMUITUTE KOHCTPYKIHIO H
TIPUHIIMIT ICHCTBHUS TyTOBBIX TJIa3MOTPOHOB.

17.TlepednciiuTe TEXHOJIOTUIECKUE TApaMETPhI, BIUSIONIAE HA CBOMCTBA YIIPOYHEHHOTO CIIOSI.
OxapakTepusyiTe HalpaBICHUS BIUSHHUS.

18.B uem omiMuMe TUIa3MBl HU3KOTO JAaBICHUS OT IUIa3Mbl JyroBoro paspspa? B kakumx
napaMeTpax BBIpaXKaeTcs 3TO OTaudue?

19.Omnmmre usmdaeckue mponeccsl, npoucxosme npu X TO B TaeomeM paspse.

20.YTto o3HayaeT «dJICKTPONHTHas IutasmMa»? Kakue TEeXHOJIOTMYecKHe IPOIEcCHl MOXKHO
OCYILECTBIISTH B HEW?

Mpumeuanme [RAN2]: IIpu
OTCYTCTBHH K3aMeHa ITyHKT 4.2 He
yIausTh. Jlenaercs 3ammuch «Y4eOHbIM
IUTAHOM 9K3aMeH He 3aIUIaHHPOBAH.».




21.0xapaktepusyiiTe  crocoObl  MOBEPXHOCTHOTO  JICTHPOBAHUS TPU  HCIOJNB30BAHUU
HHU3KOTEMIIEPATYPHOH ITa3MBl.

22.TlosicHUTe pa3Iryhe CTPOCHUSI YIPOYHEHHOTO CIIOS, MOJYYSHHOTO TNPH MOBEPXHOCTHOM
JICTUPOBAHWU  HHU3KOTEMIIEPATYpHOH 1iasMoil, OT Au((GY3HOHHOTO CJOs, IMOTYYEHHOTO
tpaauumonnoit XTO.

IIpumep 3K3aMeHALUOHHOI0 OUJIEeTA

T'OVYBIIO «/lonenknii HalMOHANBHBIA TEXHUYECKUH YHUBEPCHTET

VYpoBeHb BhICIIETO MPO(ECCHOHATBHOTO 00pa30BaHS: Marwucrpatypa
HarmpaBneHue moaroToBKH 22.04.01 «MarepuanoBeaeHIe u TEXHOJIOTUHU
MaTepHaoB»
HampasneHHoCTh MeramioBeieHiie W TepMudeckas 00pabOTKa  METaIlIoB,
[puknagHoe MaTepuanoBeAeHUE
Cemectp: 3
VueGHast qUCIUTLINHA: Teopuss W  TEXHOJOTHS  IUIA3MEHHOTO  MOBEPXHOCTHOTO

YIPOYHEHHUS U MOAU(PUINPOBAHUS IIOBEPXHOCTH

BUJIET Nel
1. [aiite pU3MYECKYIO XapaKTEPUCTUKY TUIA3MBbI.
2. Ha kakux mpomeccax 0CHOBAHO IIIA3MEHHOE MOBEPXHOCTHOE TEPMHUIECKOE YIPOUHEHHE CTajei?
3. IlpuBemure KiIacCHUKAMIO TEXHOJOTHYECKHX CIOCOOOB YIPOYHEHWS METALIOM3AENINH C WCHOJIB30BaHUEM
HU3KOTEMITEPAaTYPHOM IIa3MBI.

VTBepikIeHO Ha 3ace/laHuu Kadeapsl «Du3nYecKoe MaTepHaIOBEICHHE»
IIporoxon Ne 12 or 29.06.2022
3aB. kadenpoii H.T. Eropos
Ok3ameHaTop B.H. KpsimMos

4.3 Kputepuu olleHUBaHUS
HrtoroBast OLEHKA 332 CEMECTP BBICTABIISIETCS KaK CyMMa 0alioB, MOMyYeHHbBIX HA 3K3aMeHE U
0 pe3yJIbTaTaM TeKyllel paboThl Ha JTa00PAaTOPHBIX M MPAKTHYECKHUX 3aHATUSIX.
MakcumanbHas OIEHKa, KOTOPYI0 MOXKHO ITIOXY4YHTh Ha JK3aMeHe — 75 OamnoB. OHa
(dopmupyeTcst Kak cymMa 0alsIoB HaOpaHHBIX 32 OTBETHI Ha BOIPOCHI OMileTa.

CxeMa OlleHUBaHUs NIPUBE/ICHA B TaOIHIIE.

Cocrapmsromnye yueOHon MaxkcumansHBIH 6at 3a CyMMa 10 cocTaBisromen
paboTHI BBIITOJIHEHHE OHON €JUHHUIBI BHUIA pa6OTl>Il)
BHJIa pabOTHI
JlaGoparopHslie paboThI 5 15
[IpakTuueckue paboThI 2 10
DK3aMeH 75 75
Uroro: 100

ITpumeuanue: B cioydyae HEyJOBIETBOPUTEIHLHOTO BBIIOIHEHHS JTaOOPATOPHOI MM MPaKTUYECKOH paboThl Gamisl 3a 3Ty
paboTy BBIYUTAIOTCS U3 UTOTOBOW OIIEHKH.

Tekymmii KOHTPOJb 3HaHWHA CTYJICHTOB MPOHM3BOJMTCS IO PE3yJbTaTaM BBIMOTHEHUS
MPAaKTHYECKUX 3aHATHH ¥ JIAOOpaTOPHBIX pPabOT, BO BpeMs KOHTPOJBHBIX OMPOCOB B XOJ€
MIPOBENICHHS 3aHITHH.

IMony4ennast omenka o 100-0aIbHOM IIKajie OMpeaeNnseT OIEHKY IO ToCyaapCTBEHHOM
mkane u mkaiae ECTS:




Cymma 6amoB Ouenka Ornenka
o 100-6a1pHOM 1mIKae o mkaje ECTS 10 TOCYAAPCTBEHHOH IIKaJIe
90-100 A OTJINYHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 = Y IOBJIETBOPUTEIHHO

* — ¢ 00s3aTEIBHBIM IMIOBTOPHBIM U3YyYCHUEM NUCUHUIIINHBI.

4.4 Tlpumep TeKyLIero OMPOCa HA MPAKTHYECKHUX (CEMHUHAPCKHUX) 3aHATHAX U
JIa0opaTOpPHBIX padoTax

JlabopaTopHas pabora Ha Temy: «CTpoeHHE U CBOMCTBA YHPOYHEHHOTO CIIOS HAa UyTyHAX».
Bonpocs! mpu Teky1eM onpoce:

1.KakoBa mnpuposa NOBEPXHOCTHOTO YNPOUYHEHHS INpU BO3JAEHCTBUM HAa UYyTyHBI
HHU3KOTEMIIEPaTypHOH I1a3Moit ?

2.Kaxkoif He1oCTaTOK yIPOUHEHHsI CEPBIX UyTYHOB C OIIaBIE€HHEM ITOBEPXHOCTH BB MOXKETE
Ha3BaTh?

3.Bo3MOXHO 1M yHNpouHEHHE 4YyTyHOB C HcIoib3oBaHHeM BHD 6e3 omnaBneHus
nosepxHocTr? Kakne mapaMeTps! 00pabOTKM HYKHO IS STOTO U3MEHHTH?

4.5 KypcoBoe npoekTHpoBaHue
Y4eOHbIM IUIaHOM HE IPEAYCMOTPEHO

5. PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHas JiuTepaTypa

1. Kopotkos, B. A. [loBepxHOocTHas1 Ta3MeHHas 3akajika : MoHorpadus / B. A. KopoTkos ;
nof penakuueit B. @. INeramkun. — Caparos : By3zoBckoe oopa3oBanue, 2014. — 61 ¢. — TekcT :
3NCKTPOHHBIH // OnekTpoHHO-OuMOMMoreynas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/20695.htmi.

2. CadponoB E. H. IlnazmenHas 3akanka geraiei mamuH [DnexktpoHHbid pecype] / E. H.
CagonoB ; M-Bo ob6pa3zoBanust u Hayku P® ; ®I'AOY BIIO «Yp®dVY um. nepsoro IIpesnnenra
Poccun B.H.Enermnua», Hwkxaerarnn. TexHon. wH-T (pu.). — Hmwkuwmit Tarnn : HTU (drman)
YpdYVy, 2014. - 1 Gaiin. - Cucrem. TpeboBaHUS: Acrobat Reader.
http://ed.donntu.org/books/19/cd9268.pdf

Il. JonoauuTenbHas IUTEPATYypa

3. bepnun, E. B. IHIyKTHBHBIC HCTOYHUKH BRICOKOIUTOTHOM IUIa3MbI M HX TEXHOJIOTHYCCKHE
npumeHenus / E. B. bepmun, B. 0. I'puropses, JI. A. Celinman. — Mocksa : Texnocdepa, 2018.
— 464 c. — ISBN 978-5-94836-519-0. — Texcr : anexTpoHHEIH // Lludposoit oOpazoBaTeabHBII
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/93367.html

4. bepmun, E. B. YnpodyHeHne cTanbHBIX geTajel MIa3MOXUMHYECKOH 00paboTKOIf
cnpasovnoe nocobue / E. B. bepaun, H. H. Kosaus, JI. A. Celigman. — Mocksa, Bosnorna :
Wndpa-Umxenepus, 2021. — 468 ¢. — ISBN 978-5-9729-0639-0. — TekcT : 31eKTpOHHSBIH //
ITudposoit oopazoBatenbublil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/115187.html



https://www.iprbookshop.ru/20695.html
http://ed.donntu.org/books/19/cd9268.pdf
https://www.iprbookshop.ru/93367.html
https://www.iprbookshop.ru/115187.html

6 YYHEBHO-METO/JUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

b’qeﬁno-MeToun-{ecxne mnaﬂnnL pa3padorannsie B JJonHTY:

5. KpeimoB, B.H. Koncnekr nexkuuii mo kypcy «Teopuss M TEXHOJIOTHS IJIa3MEHHOIO
MOBEPXHOCTHOTO YHPOYHEHHSA M MOAM(UIMPOBAHUS MOBEPXHOCTHY [DIEKTPOHHEIH pecypc] : Ui
CTYIIEeHTOB, oOOyuwarommxcsi 1o HampasieHuto 22.04.01 «MarepuanoBefieHHe W TEXHOJIOTHU
marepuanos» / B.H. Kpsmmos. — Onexrpon. pas. (1 daitm: 2 M6). - Jorenk : JOHHTY, 2019. -
CucreMuble TpeboBanus: Acrobat Reader. (1ocTyn yepe3 TUUHBINA KaOWHET CTYACHTA).

6. Meronuueckue ykazaHUS K Ja0OpaTOpHBEIM paboTam mo mucuuiuimHe “Teopus u
TEXHOJIOTHS TUIA3MEHHOTO ITOBEPXHOCTHOTO YIIPOYHEHUSI M MOIU(UIINPOBAHHS ITOBEPXHOCTH : IS
CTYJICHTOB HarpaByieHusi moaArotoBku 22.04.01 «MatepuanaoBeeHHEe U TEXHOJOTHH MaTEepHAIIOB)
[Dnexrponnstii pecype] / TOYBIIO «/IOHHTY», Kadenpa ¢usmdaeckoro MaTepranoBeaeHus ; COCT.
B. H. KpeimoB. — DOnekrpon. nmas. (1 daiin). - Honenk : JJOHHTY, 2019. - Cucremnble TpeOGoBaHuUS:
Acrobat Reader. (zoctym uepe3 IM4yHbIN KaOUHET CTYACHTA)

7. Meroauueckue yka3aHHUs K IPAKTHUECKUM 3aHATHAM @O aucuumianHe “Teopus u
TEXHOJIOTHS IJIa3MEHHOTO OBEPXHOCTHOTO YIPOYHEHHUSI U MOAU(DUIIPOBAHUS TIOBEPXHOCTH : ITIst
MarucTpaHToB HampasieHus mnoarotoBku 22.04.01 «MarepuanoBejeHHe W  TEXHOJIOTHU
MatepuanoB» [Onektponnsii pecypc] / TOYBIIO «JOHHTY», Kadenpa ¢usnyeckoro
MatepuaioBeneHus ; coct. B. H. KpsimoB. — Dnektpon. gan. (1 ¢aiin). - Jonenk : JOHHTY, 2019. -
Cucremnsie TpeboBanus: Acrobat Reader. (moctym dyepes TMyHbIM KaOHHET CTYICHTA)

8. Meroanueckre yKka3aHusi K OPraHU3alUul CaMOCTOSITENILHON pabOThI CTYAEHTOB TI0 KypCy
“Teopuss W TEXHONOTHS IUTA3MEHHOTO MOBEPXHOCTHOTO YIPOYHCHUS W MOAUGDHIUPOBAHHS
MOBEPXHOCTH: IJI1 MAaruCTPaHTOB HampasileHus noiarorosku 22.04.01 «MarepuanoseneHue u
TEXHOJIOTHH MaTepHaioBy» [DnekrpoHHBIH pecype] / TOYBIIO « IOHHTY», Kadenpa dusmaeckoro
Matepuanosenenus ; coct. B. H. Kpeimos. — Dnekrpon. naH. (1 daiin). - Joneuk : JJOHHTY, 2019. -
Cucremusie TpeboBanmst: Acrobat Reader. (moctym depe3 nidHbIi KaOHHET CTYICHTA)

JJ1eKTPOHHO-UH(OPMALUOHHBIE PecypPChl
3BbC IOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

Internet-pecypcst
http://plasmaport.com
https://plazmaosn.wordpress.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

1.JIekunoHHbIE 3aHATHSA:

- ayauropus 5.362 ocHalleHa IPEe3eHTAllUOHHON TEXHUKOM;

- HaTypHbIe 00pa3Ibl 000PYNOBAHUS U M3JICIHH 110CHIE IIIIa3MEHHOTO YIIPOYHEHHS.

2.J1aGopaTopHbIe padoTHI:

- naboparopun  5.359 (Jlabopatopuss TepMmHuueckod o00paboTkm), 5.361
OCHAILICHHBIE, TBEpJOMEpaMHu, MHKPOTBEPIOMEPAMH, MeTauIorpau4ecKuMu
MHKPOCKOIIaMH, 000PyIOBaHHEM ISl IPUTOTOBICHHUS MHKPOILTH(OB.

3.IIpakTnyecKkue 3aHATHSN:

- aymuropus 5.351/364 ocHameHHas AmarpaMMaMi, TpadUKaMH  Pa3IHIHBIX
3aBUCUMOCTEH, poTorpadusiMu MUKPOCTPYKTYp U T.II.

/{

Mpumeuanue [RAN3]: Ilo sunam
PaboT COrIACHO yueOHOMY ILIaHy
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