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N1aHoM, YTBEPXEHHbIM YuyeHbIM coBeToM ®TBEOY BO «[loHI'Y» ans Habopa 2024 roja.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTENbHON NOArOTOBKE O0yUarOIUXCs, PEALIECTBYOIINE
U COIyTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYCHHE JTAHHOM:

JTUCIMIUIMHBI TIporpamMMbl OakanmaBpuara: Beicimias marematuka, Pusnka, Beenenue B
pohecCHOHANIBHYIO 1E€ATEIbHOCTb.

1.2. JlucuuruiMHbI, KypcoBBbIE paOOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE JTAHHOUN
JTUCIUILIMHBI HEOOXOIMMO KaK MPeIIeCTBYIOIIEE!

TexHomoruu u 000pyAOBaHUE OCHOBHBIX MPOU3BOACTB, MeTOABl U MPUOOPHI KOHTPOJIS
OKpYXaroIlel cpelibl, U IKoJornueckuid MouutTopuHr, Kypcosas pabora no npoduito o0yueHus,
Y4yeOHash mpakTUKAa: HAYyYHO-HUCCIENOBATENIbcKas paboTa (MOMydeHHe TEPBHYHBIX HABBIKOB
Hay4YHO-UCCJICI0BATEILCKOM paboThl) (00s3aTeNbHas).

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHoBaHue mokasaTeis 3HaueHHE MOKa3aTes

20.03.01 TexnochepHas 6€30MacCHOCTD
(ITpoduns moarorosku: TexnochepHas
0e30MacHOCTB)

HasBanue ob6pazoBaTenbHON IpOrpaMMBbl

b1.B.O/I.6 MatepuanoBeaeHue u
TEXHOJIOTHS] KOHCTPYKIIMOHHBIX MAaTEPHAJIOB

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4eOHBIM TIJITAHOM

Yacth 00pa3oBaTesnbHOM MPOrpaMMbl BapuaTuBHas yacTth: BbIOOp By3a

4144

KoandecTBO 3a4eTHERIX CIAWHUIL / Bcero yacoB

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus
OOb11ee KOJIMYECTBO YacOB
o
= caMocCTosi-
dopma 2| @ .
> | & | nexkuu- | nabopa- | MPaKTH- | TENbHOM dopma
00y4eHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YECKHUX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ouynas 2 4 30 — 30 84 144 3a4yeT
3aoyHas 2 4 6 — 6 132 144 3auer

3. LEJM JUCIUTUIMHBI

[IpenocraBnenue cucTeMbl 3HAHMW O NPUYMHAX U 3aKOHOMEPHOCTSAX (OPMHUPOBAHUS
CTPYKTYpBI U CBOMCTB MaTe€pUalOB, XapaKTEPUCTUK UX CBOWCTB, @ TAK)KE€ OCHOBHBIX IIPUHIIUIIOB
TEXHOJIOTMY MaTEPHUAJIOB.

4. KOMHIETEHIMHN ObBYYAIOIMETI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VJIbTATBHI ObBYUYEHU A

Komnerenuuu WHaukaTopsl PesynbraThl 00y4YeHus
OIIK-1. Cnocoben | OIIK-1.1. OIIK-1.1.1. 3Haer cTpoeHue, CTPYKTYpy U CBOWCTBA
YUYUTHIBaTh AHanuzupyer MaTepHaoB.
COBPEMEHHBIE CTPYKTYpY U OIIK-1.1.2. YMeer wu3ydaThb CBOHCTBA CbIpbS U
TEHJCHINH CBOICTBa MaTepuajioB, HCIOIb3YEMBIX B  IIPOU3BOJCTBE
pPa3BUTHUS TEXHUKH | MAaTEPHAJIOB C TOBApOB.
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U TEXHOJIOTHH B
obnactu
TexHOC(epHOH
0€30I1aCHOCTH,
W3MEPUTEIIBHOU U
BBIUKCIIUTEIbHOM
TEXHUKHU,
nH(pOpPMaAITMOHHBIX
TEXHOJIOTUH NpHU
PEIICHUU TUITOBBIX
3ajJa4 B 00J1acTH
npodecCHOHAIbHON
JIeATCIIEHOCTH,
CBSI3aHHOM C
3aIUTOMN
OKpY’KaroIeu
cpenbl U
obecnieyeHneM
0e301macHOCTH
YyeJI0BEKa

L[EJIbIO OIIK-1.1.3. Bnageer HaBbIKaMy aHalIW3a CTPOCHMS,
MPOrHO3UPOBAHUS | CTPYKTYPBHI U CBOWCTB MaTEpUasIOB.

MEPOIPHUATHUI 110

o0ecreveHuo

0e301acHOCTH

YesoBeKa

OIIK-1.2. OIIK-1.2.1. 3naer 3Tansl pa3padOTKH

YyacTByerT B TEXHOJOTHYECKOI0 MPOoLecca U TEXHOJIOTHYeCKON
U3TOTOBJIEHUU IIOAITOTOBKHU ITPOU3BO/ICTBA.

15631 (112171 OIIK-1.2.2. YMeeT XxapakTepru30BaTh BIUSHUE
pa3IMYHbIMU CBIPbsI 1 MaTE€PHAJIOB Ha MOTPEOUTEIBCKIE CBOMCTBA
MeTOIaMU TOBapOB.

OIIK-1.2.3. Bnageer HaBbIKaMu OIpEAEICHUS
U3/EIMH, N3TOTOBJICHHBIX PAa3IMYHBIMA METOIaMU
TUTACTHYECKON JIepOpPMALINU U JTUTHS.

S. I[TPOT'PAMMA JJUCLATTJIMHBI

HasBanue temnl

KpaTkoe copepxaHue TeMbl (BOIPOCH TEMbI)

Paznen 1. MarepuanoBeaeHue u
TEXHOJIOTHSI KOHCTPYKIIMOHHBIX

MaTCpHaJIOB

BemectBo

CBoiicTBa BelecTBa. XUMHUYECKAs
kjaccupukanus. Ousndeckast KiaccuuKamms.
CMmexHbie TOHATHS. AMOp(HBIE TBep/bIe
BCIIIECTBA.

TBepnoe Teno

OcHoBHble oHATHA. Knaccudukanus TBEpIbIX
ten. Kpucramn

Kpucrannorpadus CraHoBieHHE bu3uKu KaK HayKH.
Kpucramnorpagus. CHHrOHMM U pELIETKH.
Cummetpus B Kpuctajuiorpaduu

MoOHOKpHUCTaILIBI Mertobl BBIPAIIUBAHUS. [Tonmumopduzm.

duznueckue cBoiicTBa. MeToabI NCCIIEIOBAHUS

Meramisl 1 MeTauTyprus

Meramnel B [lepuoguyeckoil cucTeMe 3J1E€MEHTOB.
MupoBast uctopust Metaimypruu. JoObIBaromias
MeTayryprust. OboraiieHue pyasl

YepHas MeTaUTyprust

PasnoBugHoCcTH MeTaimypruv. JloMeHHas Iieds.
MapteHoBcKas nedb. YyryHHOE JIUThE

Cranu 1 ux Npou3BOACTBO Mup craneit. [lmarpamma cocrosnus Fe-C.
Uyrynsl. OnektpocTtaib.  MeTamrypruueckue
HMPEAIPUITHSL.

Tepmuueckas 00paboTKa cranen

Bunsl repmuueckoit 06paboTku. bynar u gamack.
XUMHKO-TepMUYecKasi 00paboTka

.HCI‘I/IpOBaHHBIe CcTaJin

Knaccugukanus.  3aBUCUMOCTH  CBOWCTB  OT
COCTaBa U CTPYKTYpbl. IHCTpyMeHTaIbHbIE CTAIIH.
Cranu u criiaBbl ¢ 0COOBIMH CBOMCTBaMHU
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Merammueckue KOHCTpyKIUOHHBIE | Knaccupukanus KOHCTPYKIIMOHHBIX MaTepUAIIOB.

MaTepuabl JlerupoBanublie CTaJIH. CmiaBsl.
Komno3uimonHble MaTepuabl

Hemerannuueckue  koHcTpykiuoHHble | Knaccuduxarms. [1nacTmaccsl. Kepamuxka.

MaTepHalIbl HpeBecHo-nonuMepHble  KOMIO3UThl.  Crekina.
Pe3unbl

[{BeTHasa MeTauryprus [[BeTHbie MeTamibl. MeTtamnyprus  UBETHBIX
MerauioB. llBeTHas Meramryprust YKpauHbI.

IIpousBoacTBo amomuHus. [Ipon3BoacTBoO Menu

L{BeTHAs MeTATLUTYprHsi-2

[{nakoBas

IMPOMBIIIJICHHOCTD.
CBHHIIA. HpOMBIH_IJ'IeHHOCTB TUTaHa

[IpoussoacTso

Hanotpy0xu

DyiepeHsl

U YIJIepoaHbIe
[Tonyuenue HaHOTPYOOK. [IpMeHeHnE

HaHOTPYOKH.

Marepuansl OyayIiero CaMOBOCCTaHABIMBAIOIIUECS MaTepHabl.
TepMmoanekTpuueckue MaTepualibl  Oyayllero.
ITepoBCKHUTHL. Absporenu. Meramarepuaisl.
Cranes. CBepXTBep/ible MaTEpUAIbI
6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI
6.1. dopma obyuenwus — ouHasi, Kypc — 2, ceMectp — 4
HanmenoBaHus pa3ienoB u TeM Kosriiectso Hacos
Jlexn. | Jla6op. | Ilpakt. | CPC+K | Beero
Paznen 1. MatepuanoBeneHue u TEXHOJIOTUS 30 — 30 84 144
KOHCTPYKLIMOHHBIX MaTe€pHajIoB
BemectBo 2 2 6 10
TBepaoe Teno 2 2 6 10
Kpucramnorpadus 2 2 6 10
MoOHOKpHUCTAIIBI 2 2 6 10
MeTajuisl 1 METAJUTYprust 2 2 6 10
UepHas MeTaJLTyprust 2 2 6 10
Cranu 1 ux Npou3BOACTBO 2 2 6 10
Tepmuueckasi 00paboTKa crajei 2 2 6 10
JlernpoBaHHbIE cTAIN 2 2 6 10
Mertannuueckre KOHCTPYKIIMOHHBIE 2 2 6 10
MaTepHabl
Hewmerannnueckre KOHCTPYKIIMOHHBIE 2 2 6 10
MaTepHalIbl
[[BeTHas MeTAIUTYprus 2 2 6 10
[[BeTHAs METAIUTYPIHsI-2 2 2 6 10
Hanotpy0ku 2 2 3 7
Matepuabl Oyaymero 2 2 3 7
NTOI'O 3A CEMECTP 30 — 30 84 144
6.2. ®opma oOyueHHs — 3a09Has1, Kypc — 2, cemecTp — 4
HawnmeHoBaHUs pa3ienoB u TeM Konmectso wacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Paznen 1. MarepuasioBeieHHE U TEXHOJIOTHS 6 6 132 144
KOHCTPYKIIMOHHBIX MaTepPHaJIOB




BemectBo 0,5 0,5 12 13
TBepaoe Teno 0,5 0,5 12 13
Kpucramnorpadus 0,5 0,5 12 13
MOHOKPHUCTAJUTBI 0,5 0,5 12 13
MeTasutbl ¥ METaJLUTyPrust 0,5 0,5 12 13
UepHast METAJUTYpIHsI 0,5 0,5 12 13
Ctayii ¥ X IPOU3BOJICTBO 0,5 0,5 12 13
Tepmuueckasi 00paboTKa crajuei 0,5 0,5 12 13
JlerupoBaHHBIE CTAIH 0,5 0,5 12 13
Mertammueckie KOHCTPYKITHOHHBIC 0,5 0,5 12 13
MaTepUabl

HeMeramnndeckue KOHCTPYKIITMOHHBIC 0,2 0,2 2 2,4
MaTepUabl

I[BeTHast MeTaJITyprust 0,2 0,2 2 2,4
[[BeTHAsT METAJLTYPTHUSsI-2 0,2 0,2 2 2,4
HanoTtpyOku 0,2 0,2 2 2,4
Matepuaisl Oy IyIero 0,2 0,2 4 4,4
HUTOI'O 3A KYPC 6 6 132 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TIPOMEXYTOYHOU ATTECTALIUN

7.1.  KoHTpoJbHBIE BOIIPOCHI
Pazgen 1

1.KakoBbl XxapakTepHble CBOMCTBA METAIJIOB M YEM OHU OTNpeAeNsitoTcs?
2.YT10 Takoe 3yieMeHTapHas siueiika?
3.Yto Takoe noaumopduzm?

4YYto Takoe mapameTp KPUCTAUIMYECKOW PEIIeTKH, IUIOTHOCTh YIAKOBKU W
KOOPAMHALIMOHHOE YHUCIIO?

5.Bujsl quciaokanuii ¥ UX CTPOCHUE?
6.KaxoBsI mapaMeTpsl Iporecca KpucTaun3anuu?
7.YT0 Takoe nepeoxaxacHue?

8.KakoBa CBsI3b MEXIy BEJIMYHHOW 3€pPHA, CKOPOCTBIO 3apOKIACHUS, CKOPOCTHIO POCTA
KPHUCTAJJIOB U CTETICHBIO MEPEOXIIKICHUS?

9.B uem cymHocTh MOaUGULIIPOBAHUA?

10.Yto npeacTaBisiroT co00i TBEpAbIe PaCTBOPHI 3aMEIICHUS U BHEAPSHUS?

11.06bscHUTE TPUHIIMIT TTOCTPOSHHUSI KPUBBIX HArPEBAHUS M OXJIAXKICHUS, €CIIA YHCIIO
cTerneHel cBOOOIbI paBHO IBYM U UMeeTcs oaHa ¢aza?

12.Kak Oyner BBIMISIIETh YYaCTOK KPHUBOW OXJQXKIEHUS, €CIM YHCIO CTeneHei
CBOOO/IbI, PAaBHOTO €AWHUIIE, B Clydae BbINaeHUs TBepaod (a3wel u3 xuakon? To ke, s
qrclia cTerneHei CB000abl, paBHOTO HYJIIO.

13.Kakum 00pa3zom onpenesstoTes cocTaB a3 U UX KOJIMYECTBEHHOE COOTHOIIEHHE?
14.B ueM paznuumne MexXay IBTEKTOUIHBIM U 3BTEKTUYECKUM MPEBPALICHUSIMHA?

15.B yem pasnuune MEXAY YIPYroH M INIACTUYECKOU aeopMarusmMu?

16.Kak u3mensiercsi CTpoeHHe MeTallla B IIpoliecce MiIacTUu4eckoi nedopMupoBanus?




17.Kak BAUAIOT JUCITOKAIIMU HA TPOYHOCTh MeTasia’?
18.ITouemy HaOMOAACTCS OTPOMHOE pa3jU4He TEOPETUUECKOW | IMPAKTHYCCKOM
19.B ueM cymHOCTD SIBJICHUS HAKJIEMNa, U KaKO€ UMEET MPAKTUUECKOE UCIIOIb30BaAHKE?

20.Kakue xapakTepUCTUKA MEXAaHUYECKUX CBOMCTB OMPENEISIOTCS MPU UCIIBITAHUU Ha
pacTskeHuun?

21.Yt0 Takoe mopor XJaagHoJIOMKOCTU?
22.01 4yero 3aBUCHUT U KaK OINpPEACISIeTCs] KOHCTPYKIIMOHHASI IPOYHOCTh?

23 Kak u3MeHs10TCsa cBOoMcTBa 1e(hOpMUPOBAHHOTO METaJIIa IIPU Harpese?

24.Kax BIUSIIOT COCTaB CIUIaBa U CTEIECHb TUIACTHYECKOW JleopMaIliy Ha TeMIIepaTypy
peKpucTauIM3auun?

25.Y10 Takoe KpuTHYECKas CTeTNeHb AehopMariiu?

26.B yem paznuune Mexay XOJIOAHON U ropsyei miactuueckoi nepopmanusmu?
27.KakoBo Ha3HAUECHUE PEKPUCTATUIU3AMOHHOTO OTKHUTA M KAK OH OCYIIECTBIISETCS
28.B yeM paziauune MeXIy MePIUTOM, COPOUTOM U TPOOCTUTOM?

29.YT10 Takoe KpuTHYECKasi CKOPOCTh 3aKaJIKU?

30.B ueM cymHoOCTb NpeBpamieHui, MpOUCXOIAIIUX P OTIyCcKe?

31.UeM oTiIHMYarOTCI CTPYKTYPBl TPOOCTUTA, COpOMTa ¥ TEpiHTa OTIyCKa OT
OJIHOMMEHHBIX CTPYKTYp, 00pa3yroIuXcsl IPpU paciajie nepeoxXIakKIeHHOro aycTeHnTa?

32.Kax BIUAIOT JIETUPYIOLINE 3JIEMEHTHI Ha NIEPIUTHOE MpeBpanieHue?

33.Kak BIUsAIOT JETUPYIOLIUE 3JIEMEHTHI HA MAPTEHCUTHOE MpeBpalleHue?

34.Kak BIUSIOT JETUPYIOLIUE 3JIEMEHTHI Ha NMPEBpalleHus IpU OTIIyCcKe?

35.B gem 3akmrodaroTcs GU3NIECKUE OCHOBBI XUMHUKO-TEPMHUICCKOU 00paboTKH?
36.Ha3nauenne neMeHTAIIUU U PEKUM TEPMUIECKON 00pabOTKH Mocie Hee.

37.KakoBbI CBOMCTBA IIEMEHTUPOBAHHBIX U A30TUPOBAHHBIX MU3/IETUIN?

38.B uem paznuuune Mexay 1udPy3MOHHBIM U TaIbBAHUYECKUM XPOMUPOBaHHUEM ?
39.CyuiHocTh 1 Ha3HaYeHHE Ipolecca OOpupoBaHUs?

40.Kak BiMsIET NMOBEPXHOCTHOE YNPOUHEHUE HA JKCIUIyaTAllMOHHBIE XapaKTEPUCTHKHU
41. Kak npoBoJsTCS UCTIBITAaHUS HA TBEPIOCTD?

42. Kak npoBOJST UCTIBITAHUS HAa PACTSKEHUE U CxKaTHE?

43. Kak npoBOJST UCTIBITAHHS HA U3TUO?

44. Kak npoBOJAT UCIIBITAHKSI HA KpydeHue?

45. Kak npoBOJAT UCTIBITAHUS Ha YAApHbII H3ru6?

46. Kak mpoBOJAT UCIIBITAaHUS HA HUKINYECKYIO IPOYHOCTH?

47. Kak mpoBOJAT UCIIBITAaHUS HA JUINTEIBHYIO TPOYHOCTH?

48. Kak npoBOJAT MCIIBITAHUSI HA TPELIIUHOCTOMKOCTD?

49. Kak npoBOAST UCTIBITAaHKS HA TPEUIMHOCTOMKOCTD NPU AMHAMUUYECKOM HarpyK€HUU
50. Kak mpoBOAAT UCIIBITAHUS HA TPEUIMHOCTOMKOCTD TP LUKJINYECKOM Harpy>KeHUHU ?

TecToBble 3a1aHUL:
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1. Xumudyeckue 3JIeMEHTBHI, 00JajaOIIHe MOJOKUTEJbHBIM TeMIepaTypHbIM
K03GPUIHEHTOM 3JIEKTPOCONPOTHBJIEHN S, HA3BIBAIOTCS

1) meTannamu 2) HemeTauiaMu 3) OKUCIUTEISIMU

2. Hau6os1ee NJI0THOYNAKOBAHHASI KPUCTAJUINYECKAs pelieTKa MeTasLia

1) ok 2) ruk 3) roy

3. KoiuyectBo aTOMOB, MPUXOASIIUXCH HA OJHY 3J€MEHTAPHYK fiYeiiky B OLK
pelieTke

1)22)43)6

4. Koiu4ecTBO aTOMOB, NPHUXOASIIMXCH HA OJHY JJIEMEHTAPHYI0 SYeHKYy B TIIK
pelieTke

1)22)43)6

5. SIBjieHMe 3aBHCHMOCTH CBOMCTB KpPHUCTA/LUIa OT HANPAaBJIeHHs, BOSHUKAaOllee B
pe3yJbTaTe YIOPSA04YeHHOI0 PACIIOJI0KEeHUSI AaTOMOB (MOHOB) B IIPOCTPAHCTBE

1) smuccus 2) noaumopdusm 3) aHU30TPOIIHS

6. HepaBHOMEPHOCTH CBOICTB KPUCTANIAa B Pa3JHYHBIX KPUCTALIOTpPadpuyecKux
HANPaBJIEHUSIX HA3bIBAKOT

1) nukBanuei 2) anuzorponuei 3) TeKCTypoit

7. JIunelinblii 1e)eKT CTPOEHHSI KPUCTAIJIMYECKOI peleTKu

1) nucnokanus 2) BakaHcust 3) TpaHuUIla 3epHA

8. [loBepXHOCTHBIN AedeKT CTPOeHHUsI KPUCTAJJIMYECKOI peleTKu

1) nucnokanus 2) BakaHcust 3) TpaHuIla 3epHA

9. IIpu noBbIlLIEHUN TEMIIEPATYPbI KOHLIEHTPAIUSI BAKAHCHIi

1) Bo3pacTtaer 2) yObIBaeT 3) octaeTcs MOCTOSTHHOM

10. CymmapHasi AJIMHA BCeX JUHUM TUCJIOKANMNA B eTHHHIIE 00beMa HAa3bIBAeTC sl

1) II0THOCTHIO TUCIOKALKK 2) BEKTOPOM Oroprepca 3) HCKaKEHUEM pPEIIeTKH

11. CBoiicTBO MeTa/LINYECKHUX KPHUCTALJIOB CYylIeCTBEHHO 3aBHCsIIee OT MJIOTHOCTH
AUCTOKALMI

1) aeKTpOCONPOTUBIEHHE 2) IPOYHOCTD 3) aHU30TPOMUS

12. Mpouecc ycTpaHeHUus] BHYTPEHHUX HATIPSIKEHUIl NPH Harpese

1) pexpucrannuzaius 2) Bo3Bpar 3) NOJUTOHU3ALUS

13. U3meHsieTCs JIM OTHOCHTEIbHOE YAJTUHEHHEe MOJTUKPHUCTAINYECKOT0 MeTajlIa ¢
YBeJIHYECHUEM CTEIeHH ero X0J10HOM AedopManuu

1) ocTtaercst HOCTOSIHHOM 2) yBEIMYUBAETCS 3) YMEHBIIIAETCS

14. TIlpouecc oOpa3oBaHMsi M POCTA HOBBIX PABHOOCHBIX 3epeH U3
ne()OpMHPOBAHHBIX KPUCTAJJIOB

1) pexpucrannu3anus 2) Bo3Bpar 3) NOTUTOHU3AIUS 3) TIEpEerpeB

15. Jde¢dopmanuio, KOTOPYyI0 NPOBOAST NPH TeMIepaType, Bblillle TeMIEPATYpbI
PEKPHCTANIM3ANMA HA3BIBAIOT

1) octaTtouHoil 2) X0510HOM 3) TOpsiueit

16. YnpouyHeHue MeTa/la B Ipolecce XOJOAHON NJacTHYecKoil aedopmManum
00bsSICHSIETCHA

1) yMeHbIIIeHHEeM YHclia TUCIOKAINN 2) YBEIHUEHUEM YUCIO TUciIoKanuid 3) ¢ga3zoBeiMu
MpeBpaLCHUSIMHI

17. Bo3HUKHOBeHHMe TpPeIIMH NPH Ppa3pylieHUH TMPOUCXOAUT NPU Pa3BUTHH
npouecca

1) ckoruieHus BakaHCHA 2) CKOTUICHUS TUCIOKAIUH 3) OTUTOHU3AIUU

18. Ilpomecc oOpa3oBaHMsi M PoOCTa HOBBIX PABHOOCHBIX 3epeH U3
ne¢opMHpPOBAHHBIX

1) Bo3BpaT 2) pekpuctaiian3anus 3) NoJIUroHU3aus

19. M310M, BO3HUKAIOUIUI NMPH TJIUTETHHOM BO3/1eiiCTBUM IMKJIHYECKHX HATPY30K

1) ycranoctHselii 2) Xpynkuit 3) BsI3Kui

20. KoanyectBo (a3 Haxoasmuxcsd B  PAaBHOBECMHM TIPH  NEPBUYHOI



KPHCTAJUIM3AIUH ABYXKOMIOHEHTHOI0 CIJIABA HEIBTEKTHYECKOI0 COCTaBa

1) ogna 2) nBe 3) Tpu

21. Cnaas, o6aagaomuii 60JIbIIeH JKIHIKOTEKYYeCThI0

1) TOPBTEKTUYECKH 2) TBEPABINA PacTBOP 3) SBTCKTUUYECKUMA

22. Copaep:xxanue yriepoaa (mo macce B INPOLEHTaX) B CIUIaBe 3BTEKTOMIHOIO
coctaBa

1)0,82)2,143) 4,3

23. YyryH, B KOTOPOM BeCh YIJIepOJA HAXOAUTCS B CBOOOJHOM COCTOSIHUM, W
rpaguTHbIe BKJIIOYEHUS UMEIOT NJIACTHHYATYIO (hopMy

1) cepwlii MepaAUTHBIN 2) cepblil (PepPUTHBINA 3) KOBKHHN YyTYH

24. YkaxuTe MapKy KaueCTBEHHOI, KOHCTPYKIHMOHHOM CTAIU

1) crans 30 2) ct 3 3) y7a

25. Mapka KOHCTPYKIIMOHHOI CTaJH 00bIKHOBEHHOI'0 Ka4yecTBa

1) crans 102) cr 1 3) y10

26. Mapka 11eMeHTYyeMOii KOHCTPYKIHOHHO# cTa/In

1) y8a 2) crans 60 3) cranb 15

27. ®opma rpaduta B uyryne Mmapku k430-6

1) mapoBuHas 2) ruiacTuHYaTas 3) XJIOMbEBUIHASL

28. UyryHsbl, nojy4yaemMmbie MoAupuIupoBaHUEM

1) koBkMe U cepble 2) BBICOKOIIPOYHBIE M BEPMUKYJSIpHbIE 3) Oenable W
rpadUTH3NPOBAHbIC

29. Cranpb umeronas 00/1bIIYI0 POKAJIUBAEMOCTH

1) 40x 2) 40 3) 45

30. CTpykTypa nocje npaBuJbLHOMN 3aKaJIKU cTaau 35

1) mapTeHcuT 2) MapTEHCUT, AyCTEHUT OCTaTO4YHbIM 3) MAapTEHCUT, ayCTEHUT
OCTaTOYHBIH, IEMEHTUT BTOPUYHBIH

31. Tepmuueckasi 00padoTKa eMeHTYeMbIX U3/1eTuii

1) oTxur 2) HeToNIHAs 3aKalika, HU3KUI OTIMYCK 3) MOTHAS 3aKaiKa

32. MapTeHCHT OTIyCKa odpa3yercst

1) 150 — 200 °c 2) 350 — 450 °c 3) 500 — 600 °c

33. Camas TBepaasi (peppuTO-LIEMEHTUTHASI CMECh

1) nepnut 2) TpoocTUT 3) cOpOUT

34. HHTeHcHMBHOCTH mpouecca AW(PPYy3NOHHOTO HACBHIIIEHHS MNPH XHUMHKO-
TepMHuYecKoil 00padoTKe 3aBHCUT

1) TerIoTH! aKTUBALIMU 2) TEMIIEPATYPhl XTO 3) CKOPOCTH HAarpeBa

35. Tepmuueckasi 00padoTka cTadId NPUBOASIIAS K O0pPa30BaHMI0 PAaBHOBECHOM
CTPYKTYPBI

1) 3akanka ¢ BBICOKMM OTIIYCKOM 2) HOpManu3alus 3) MOTHBINA OTHKUT

36. BpicTOpe:KyLIHE CTATH JETHPYIOT ... OCHOBHBIM XUMHYECKUM 3JIEMEHTOM

1)cr2)w3)cu

37. 3nauenue OyKBbI “a” B Mapke ctajm 38xH3a

1) conmepkanue antOMHUHHMS 2) COAECpPKAHKUE a30Ta 3) BRICOKOKAYeCTBEHHAS

38. UHCcTpyMeHTAJIbHAA CTAJb /ISl U3rOTOBJIEHUsI KPYIHOT'0 HHCTPYMEHTA

1)yl32) 13x 3) xBcr

39. Camblii TeNJI0CTOHKUI MaTepuas

1) T15k6 2) 11x¢ 3) p18

40. Mapka KOppO3MOHHOCTOHKOM cTaIN

1) 12x1819t 2) 20x 3) 50c2

41. Mapka 0c000BbICOKOKAYECTBEHHOM CTAIH

1) 12x18u19t 2) 30xrca-u 3) 50c2

42. Ha3BaHMe CILUIAaBOB Me/IH € IMHKOM

1) 6pon3b1 2) naTyHu 3) MEIBXUOPHI
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43. Tepmuueckasi 00padoTKa, KOTOPOii MoABepraioT criiaB 116

1) crapeHue 2) 3aKajika ¢ HOCJIEAYIOLUIMM CTapeHHEM 3) OTXKUT

44. AuTUGPUKINOHHBII MaTepHaJl ¢ MATKOii 0CHOBOW U TBepAbIMHU BKIIOYEHUAMHU

1) 688 2) 6pc30 3) aucl

45. B n1acTMaccbl 171 NOBbILIEHUS] MEXaHMYeCKUX CBOICTB 100aBJISIOT

1) crabuam3aTopsl 2) HAMOTHUTENH 3) TUIACTH(UKATOPHI

46. Ha3zoBUTe MaTepHaJl ¢ MAKCHMAJIbHOM y/1eJIbHOH NPOYHOCTHIO

1) cmmaBbl TUTaHa 2) CIjIaBbl AIIOMMHUSA 3) TEPMOPEAKTOIUIACTBI CO CTEKJISSHHBIMU
BOJIOKHAMU

47. IlpounocTthb KJies 6oJibuie B 10-100 pa3 B ciiyuae

1) nmpu pabote Ha cxarue 2) npu paboTe Ha pacTsHKeHHE 3) cxeMa Harpy KeHUs! 3HAaUCHUS
HE UMeeT

48. Martepuajl aKTHMBHO MO/JABepraercss CBeTOBOMY, O030HHOMY, TeILUIOBOMY,
PaIUALHOHHOMY, BAKYYMHOMY CTAPEHHIO

1) kepamuka 2) pe3nHa 3) KOMIIO3ULMOHHBIE MaTEpUaJIbI

7.2.  Tembl mHCbMEHHBIX Pa0OT (THIIBI 3a/a4)

-YeTpoicTBO u MIPUHIINIL JecTBUS ONTUYECKOTO MeTaiiorpadu
YECKOr0 MUKpPOCKOIa

-M3ydyeHre MUKpOCTPYKTYPBI YTIEPOJUCTBIX CTaIeH

-BnusiHue yriaepoja Ha MUKPOCTPYKTYpPY CTaJIeH

-BnusiHue nerupoBaHus Ha MUKPOCTPYKTYPY CTalei

-KonunuectBennas merannorpadus

-OnpezneneHue MEXaHU4ECKUX CBOMCTB cTaneu

-M3y4yeHne MUKpOCTPYKTYphI IBETHBIX METAJUIOB (M€/lb, CYpbMa, HUKEIb)
-M3ydyenne MUKpOCTPYKTYPBI U MEXaHUYECKUX CBOMCTB TUTAHA U €0 CIIJIaBOB
-M3y4eHue CcIuiaBoB IBETHBIX METAJNIOB

KonTponbHast paboTa 1Mo HpoBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
VCIIOJIb30BAaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYYAIOUINECA

OOmiast olleHKa 3HaHUM O0yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
IIKaJe HUCXOJs W3 MaKCUMyMa, NMpPHUBEACHHOTro B Tabiuie Huxe. OpraHu3allioOHHO-y4deOHas
paboTa B ayIUTOPUH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHI,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIHUX 33JaHUN, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXICHHU TEKYLIEro H
IPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

8.1. Cewmectp 4, popma oOyueHUs - oUHas

Howmepa pasznenos Bunet pabot Maxcnmanbioe
KOJMUYECTBO 0aJlsIoB
Opranu3annoHHO-y4eOHas padoTa B ayAUTOPUHI 20
CamocTosTeapHas pabora 10
1 [TpakTrueckue paboThI 15
KonrtpomnbHas paboTta Mo TeopeTHIecKOMY 15
MaTepHaty
NTOT'O 60




3auer 40

OOmuit UTOT 332 CeMecTp 100

8.2.  Cemectp 4, hopma 00ydeHHS - 3a0UHAS

Howmepa pazzaenos Buapr pabot Maxcumanbioe
KOJIMYECTBO 0aJlsIOB
Opraau3annoHHO-y4eOHas padoTa B ayAUTOPUHI 20
CamocrosiTenpHas padoTta 10
1 [TpakTHyeckne paboTh 15
KonTponbHas paboTa 1o TeopeTuyecKomMy 15
MaTepuany
UTOI'O 60
3auer 40
OO0mmuii UTOT 3a CeMeCTp 100
CootBeTcTBHE OAIITIOB OIICHKE
Orenka no naTu0auIbHOU IIKAJe
KonuuecTtBo 6amios =
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBIN 3auer
3auer
90-100 A OTJINYHO 3a4TECHO
80-89 B 324TEHO
75-79 C XOPOIIO 324TEHO
70-74 D 3a4TECHO
60-69 E YIOBJICTBOPUTEIIHHO aTTemo
35-59 FX HE 3a4TEHO
0-34 = HEYJI0BJIETBOPUTEIHHO 1o 339110

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA 1JIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/IOB

B xozae peanu3zaiuu QUCIMIUTHHBI UCIIOIB3YOTCS CIICTYIOIIHE JTOTIOTHUTEIBLHBIC METOIBI
00y4eHus, TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O0Y4arolInXcs B
3aBUCHMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JMeKIuu  OQOPMIISIOTCS B BHJIE DSJCKTPOHHOTO JOKYMEHTa, JTOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHHEM;

- JUIS  BBITIOJHEHWS  3aJlaHds  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE€ MCTOJIH30BAHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOWCTB;

— MMCEMEHHBIE 33JJaHus ODOPMIISIOTCS YBEIUYECHHBIM HIPUGTOM.

2) IUTSL TIIYXHX M C1a00CIBIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMACbMEHHBIC 33JITaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOM (hopme;

— 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B OopMe TeCTUPOBAHUS.

3) JUISL JIUI] ¢ HApYIICHUSIME ONIOPHO-JIBUTATEIILHOTO arapara:

- JeKIud  OoQOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICYeHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOU (popMe WM BHIMOTHSIIOTCS B MTUCHMEHHOU
dbopme Ha KOMITBIOTEpE.



10

[Ipn HeoOXOMMMOCTH TpPEIyCMATPUBACTCS YBEIMYCHHWE BPEMEHU MJI TOJITOTOBKU
OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOYHOH  arTecTalu I OOyYarommxcs
YCTaHABJIMBACTCSI C YYETOM WX HMHIUBUAYAIBHBIX TCHXO(DHU3MYECKHMX OCOOCHHOCTEH.
[TpoMexxyToUHast aTTECTAIHUS MOKET MTPOBOAUTHCS B HECKOJIBKO JTAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOydYEHHUS JIOMYyCKAeTCs C
UCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BaATEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst 10CTyN K HHOOPMAIMOHHBIM U OMOIHMOrpadueckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBSI U BOCIIPUATHUS HH(DOpMAIIH:

1) JUTSL CIICTIBIX U CITA00BUISIINX

- B IICUYATHON ()OpPME yBEITUUYCHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTS TITYXUX U CIa0O0CITBIIIAIIMX

— B [IEYAaTHOH (opme;

— B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

3) JUTSE OOYYAFOIIIUXCS C HAPYIICHUSMU OITOPHO-/IBUTATESIILHOTO ariapara:

— B IICUATHOU opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOHECCA

YyeOuble 3aHsATUS mpoBoAsaTcs B 4 ydeOHoM kopmyce Jonl'Y (r. Jonenx, mp.
Tearpanbubii, 13). [ns mnpoBeaeHHs MNPaKTUYECKUX 3aHATHM TpeOyeTcss ayauTopus,
0o0opyZOBaHHAs MEJIOBOM WM MapKEepHOW [OCKOW, MYyJIbTUMEIUIHBIA TPOEKTOp U SKpaH,
HOYTOYK, KOMILJIEKT y4eOHON MeOenu Uisi CTYAEHTOB, pabouee MECTO MpenoaaBaTelisi, BHIXO]l B
WHTEpHET — MPOBOIHOM WK ¢ HCIoab30BanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHUBEpCUTETa W APYTUX SJEKTPOHHBIX OMONMMOTEYHBIX 0a3 JIaHHBIX,
y4eOHO-MeToIuuecKoe oOecreueHne, MPeCTaBIeHHOE B y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl TEOpeTUUECKO PU3MKN U HAHOTEXHOJOTHi (aya.256).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  Y4eOHble MaTepuanbl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa AucTaHIMOHHOIO 00pa3oBaHMS
OI'bOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0yueHUEe U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  IMIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIIICTCSI TEKYIIMH KOHTPOJb 3HAHUH OOYyYaloIMXCSd HAa OCHOBE TECTUPOBAHUS U
IIPOBEPKHU PE3YJIbTATOB CAMOCTOSTENILHON paOOTHI.

11. PEKOMEHAYEMASA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. MunocnaBckuii, A. ['. Koncmekt mnekmuit mo kypcy '"MarepuanoBeneHue,
TEXHOJIOTUSI KOHCTPYKLUMOHHBIX MatepuaioB" / A. I'. Munocnasckuii ; [OY BIIO "Jloneukwuii
HalMoHaNbHBIM yHUBepcutet'". - Jlonenk : JlonHY, 2016. - 340 c.

2. MarepuanoBeeHUEe U TEXHOJOTHS KOHCTPYKIMOHHBIX MaTepuajoB : Yueb. Ui
crynentoB BTy30B / 1O. I1. Connuies, B. A. Becenos, B. I1. Jlemsuniesnu u np. ; [ox pen. 1O. I1.
Comnnues. - 2-e u3g. - M. : MUCHC, 1996. - 576 c.

3. Bypagsies, FO. M. [IpoMbIlieHHAs SKOJIOTHS ¥ TEXHOJIOTHS OCHOBHBIX ITPOU3BOJICTB
/ ¥O. M. Bypagnes ; [lonem. Hai. yH-T. - JoHenk : JJorHY, 2006. - 503 c.

11.2. JlomonHUTEIbHAS JIATEPATYPA
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4. bypasnes, 0. M. OcHOBBl MH)XEHEpPUM IOBEPXHOCTU METAJUIMYECKUX AETalell U
KOHCTPYKIUH : [yueOHoe mocobue] / FO. M. bypasnes, H. I1. UBanutsin, A. I'. MunociaBckuii ;
'OV BIIO [loneukuil HaunoHaibHbIM yHUBepcureT. - [Joneuk : 'OY BIIO "JouHVY", 2017. -
251 c.

5. Jlenuceruu, C. A. MarepuanoBeqeHie U HaydyHO-TexHUYeckuid mporpecc / C. A.
Henuncesuu. - K. : Hayk. nymka, 1991. - 158,[2] c.

6. TomoBun, FO. W. Beeaenme B Hanorexuuky / 1O. W. TomoBun. - M.
Mamunoctpoenue, 2007. - 493 c.

12. HMH®OPMAIIMOHHLIE PECYPCBI

1. HaunuonanbHast 3JIEKTPOHHAas OndbMoTeKa (HOBb): dbenepanpHas
rocyaapctBeHHas uHdpopMmarmonHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocyaapcTBeHHas oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexuM jgoctymna: cBOOOHBIN, moanucka. HeoOxoquma yCTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexum noctyna: ajisi aBTOPU30B.
HoJb30BaTeNel. —eKCT: AIEKTPOHHBIH.

3. Hayunast snextponnas OubOmmoreka «KubepJlenmHkay»: caidt / Accoruanms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanb»: [caiT]. — URL.:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyna: ajsi aBTOPHU30B.
MoJib30BaTesei. — TeKCT: AIeKTPOHHBIN.

o. IBC KOpaiit: snekTpoHHas OuOIMOTeUHast cucrema: caT. — Mocksa, 2013, —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyna: Juisi aBTOPU30B.
IOJIb30BaTee. — TEeKCT: 2JEKTPOHHBIMN.

6. DyieKTpoHHO-0nb1uoTeuHas: cucrema Jloul'Y: caiitr / ®I'BOY BO «lonl ' Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOAHBIN. — TEKCT: 371€KTPOHHBIM.

7. JIeKTpOHHbI Kartajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHCK CBOOOIHBIN, 3JIEKTPOHHbBIE
JIOKYMEHTBI — [ 1tojbs3oBarene JJonl'y.

8. Juexktpounblii apxuB [doul'Y: pazpgen caiita / HBb Jonl'Y. — Tekcr:
anektponHsi // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum nocTyna: CBOOOHBIIH.

13. I[TPOI'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas jumen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark st BhICIINX y4eOHBIX
3aBeJIeHUH )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuenszuu GPL, Apache,
BSD mj1st cB0OOOAHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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