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PaGouas  mporpamma  jmucuuiummHbel  «MarTepHajioBeleHHe W TEXHOJOTHH
KOHCTPYKLIHMOHHBIX MaTepHAJI0B» s oOydaronuxcs no HanpasieHuto noarotrosku 20.03.01
Texnocdepnas OGesomnacuocts (I[Ipodmns: TexHochepHas 0e30macHOCTb), COCTaBJIeHA Ha
ocHoBaHuu DenepanbHOTO TOCYJAPCTBEHHOTO 00Opa30BaTENFHOTO CTaHAApTa  BBICIIETO
oOpazoBanusi — OakamaBpuat mo Hampasienuto moaroroBku 20.03.01 TexuocdepHnas
0€301MacHOCTh, YTBEP)KICHHOTO MpUKa3oM MwuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit
@eneparnun ot 25 mas 2020 r. Ne 680 (¢ u3m. u o), [Topsaka opraHu3anuy 1 OCyIIECTBICHUS
00pa3oBaTeNbHON JIEATENFHOCTH MO0 00pa30BaTEbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHUS —
nporpamMmmaM  0akajaBpuara, I[porpaMMaM CICIHAJIUTETa, MNporpaMMaM MarucTparypel,
YTBEP)KIEHHOIO NpHKa3oM MUHUCTEpCTBA HAayKd M BbIciiero oOpas3oBaHus Poccuiickoit
Oenepanun ot 06 anpens 2021 r. Ne 245 (¢ u3M. ¥ J1011.), B COOTBETCTBUH C Y4EOHBIM ILIAHOM,
yTBep)KacHHBIM YueHbIM coBeToM PI'BOY BO «Jlonl Y» mis Habopa 2025 roxa.

Pa3pabotuuk:

npodeccop kKadenpsl TeopeTuueckor (GU3UKU U

HAHOTEXHOJIOTHH,

I-p. pus.-mat. HAyK, pod. A. T'. MunocnaBckuii

PabGouass mporpamma opoOpeHa Ha 3aceqaHuM Kadeapbl TeopeTHdecKod (Uu3uKu u
HaHOTEXHOJIOTHH.

ITporoxoit ot 10.04.2025 1. Ne 18.

3aBenyromuit kadenpoit A. T. Ilerpenko
COI''TACOBAHO:

N.o0. nexana pu3MKO-TEXHHUECKOTO (aKyIbTeTa C. A. ®omeHKo
16.04.2025 r.

Y4ebHo-MeToqu4ecKass KOMUCCHS (PU3UKO-TEXHUUECKOTO (PaKyJIbTeTa.
[TpoTokoi ot 16.04.2025 1. Ne 4
[Ipencenarens B. H. Koteunko

PykoBomutens  OCHOBHOW  oOpa3oBaTeIbHOM
MpOrpaMMBbl, KaH[. (u3.-MaT. HayK, JOLICHT. I1. B. Acnanos
10.04.2025 r.
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1. MECTO JUCLIMIIJINHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpeOGoBaHus K MpeaBAPUTEIHLHONW MOATOTOBKE O0YYAIOIINXCS, MPEIIICCTBYIONIHNE
U COIYTCTBYIOIIME TUCLHHUILINHBI, HA KOTOPBIX OCHOBBIBACTCS U3YYCHUE JAHHOMU:

JUCLMIUIMHBI IPOrpaMMbl OakanaBpuara: Beicias maremarrka, @usnka, Xumus.

1.2. JlucumniuHbl, KypcOBbIe paOdOTHl W MPAKTHKH, Ui KOTOPBIX OCBOCHHE JaHHOM
JUCLMILIMHBI HEOOXO0IUMO KaK MpPEe/IIeCTBYOIIEE:

TexHonornu u o0OpyI0OBaHUE OCHOBHBIX MPOU3BOACTB, MeToabpl M MPUOOPHI KOHTPOJIS
OKpYKAroIel Cpesibl, U AKOJIoTHUecKuii MoHuTOpUHT, KypcoBast pabota o mpoduito oOydeHus,
[IpousBoacTBEHHAs PAaKTUKA: TEXHOJOTHYecKasl (IPOEKTHO-TEXHOJIOTMYECKas) IPaKTHKa.

2. OIMMCAHUME ANCLHUIIINHBI

2.1.  OOmas xapaKTepUCTHKA

HanmeHnoBaHme nokasarenst 3HavYeHNEe IOKA3aTesI
Ha3zBanue 00pa3oBaTeinbHOM MPOTpaMMbl 20.03.01 TexnocdepHas 6e30mMacHOCTh
(manee — OIT) (ITpoduis: TexHochepHas 6€30MACHOCTD)
udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.5.M5.4 MarepunanoBeeHue U TEXHOJIOTUU
y4eOHBIM TIAHOM KOHCTPYKIIMOHHBIX MAaTePHAJIOB
YacTs 00pa3oBaTenbHON TPOrPaMMBbl ba3oBas yacTtp
KonnuecTBo 3aueTHBIX equHULL / BCErO 4acoB 3/108

B caywae mpenbsBieHHWsT OT OOYdYalOmIerocs WM €ro  poauTeNns (3aKOHHOTO
MIPEACTaBUTENS) 3asBJICHUS Ha OOYyYECHHE IO aJanTHPOBAHHOW 0OOpa30BaTENBHOW IporpamMme
BBICIIIETO OOpa30BaHUs, IMOJKPEIUICHHOTO 3aKIIOYEHUEM TICHXOJIOT0-MEINKO-TIearoTHIecKOM
komuccuu (I[IMIIK) nnm menuko-conuansHo# xcnepTu3bl (MCD) ¢ pekoMeHIaIusIMy CO3JaHus
WHIWBHAYyAIbHOW TporpamMmbl peabunutanmu u  adwmrtanuu (MIIPA), nannas pabGouas
mporpaMma MOKET OBITh aIaNTHPOBAaHA C YYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH 3II0POBBS
oOy4Jaromerocs.

2.2. Pacnpenenenue yacoB 1o Gopmam u iepuoam oOydeHus

O01ee KOIUYECTBO YACOB
o
E CcaMoCTOs-
dopma | 2 .
Sl ] JCKIU- | Jabopa- | NpaKkTH- | TEIbHOU dopma
00yJeHHsI 2| 3 BCETO
5 OHHBIX | TOPHBIX | YECKHX | paboOThHI + KOHTPOJIS
KOHTPOJIb

OuHas 3 5 30 - 15 63 108 3a4er
3aouHasn 3 6 - 3 99 108 3a4er

3. LEJU AUCLUTUIMHBI

HpeI[OCTaBJ'ICHI/IC CHCTEMBI 3HAaHHMH O IMpUIMHAX W 3aKOHOMCPHOCTAX (I)OpMI/IPOBaHI/IH
CTPYKTYPhBI U CBOICTB MaTCpraJIOB, XapaKTCPUCTUK UX CBOfICTB, a TAKXKC OCHOBHBIX IPUHIHUIIOB
TEXHOJIOTUU MAaTCPpHUAJIOB.
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4. KOMIIETEHIIMN OBYYAIOIIETI'OCA, ®OPMUPYEMLBIE B PE3VIIbTATE
OCBOEHU S KOMITOHEHTA OBPA30OBATEJIbHOU I[TPOI'PAMMGI, UX UTHIUKATOPHI
N INIAHUPYEMBIE PE3VIJIbTATHI OBYUEHUMA

Komnerenun WHukaTopel PesynbTarsl 00yueHus
OIIK-1. Cnoco6en | OIIK-1.7. OIIK-1.7.1. 3Haer crTpoeHHe, CTPYKTypy U
Y4YHUTBIBaTh Ananusupyer CBOMCTBA MaTEepUaJOB.
COBpPEMEHHBIE CTPYKTYpY U OIIK-1.7.2. YmeeT u3y4yaThb CBOWMCTBA CHIPbS U
TEHJCHIINU CBOICTBa MaTepUajIoB, MCIOJIb3YEMbIX B IPOU3BOJICTBE
Pa3BUTUSI TEXHUKH | MATEpUAJIOB C TOBapOB.
¥ TEXHOJOTHH B LETBIO OIIK-1.7.3. Bnameer  HaBbIKaMM  aHalIM3a

obnact
TexHoc(hepHOH
0e30I1aCHOCTH,
U3MEpPUTEIIBHON 1
BEIUMCIINTETbHON
TEXHUKH,
MH(OPMALMOHHBIX
TEXHOJIOTUH TIPH
PEIICHUH TUTIOBBIX
3aJa4 B 00JIacTu
npodecCHnoHaTbHOM
JeATeIIbHOCTH,
CBSI3aHHOM C
3alIUTOM
OKpyKarouen
cpenbl U
oOecreueHrEeM
0e301acHOCTH
YyeoBeKa

MIPOTHO3UPOBAHUS | CTPOEHUS, CTPYKTYpBI U CBOMCTB MaTepUaOB.
MEpPOIPUATHH TI0

o0ecreveHuno

0e30MacHOCTH

YyeJloBeKa

OIIK-1.8. OIIK-1.8.1. 3naer sTansl pa3paboTKu
VYyactByeT B TEXHOJIOTMYECKOT0 Mpolecca U TEXHOJIOTHYEeCKON
W3TOTOBJICHUH MOJATOTOBKH MTPOU3BO/ICTBA.

1531 (Sh05 071 OIIK-1.8.2. YMeer xapakTepHu30BaTh BIUSHHAE
pa3IMYHBIMU CBIPbSl U MaTepUaJIOB Ha MOTPEOUTENIbCKHE
METOJaMH CBOICTBa TOBAPOB.

OIIK-1.8.3. BnageeTr HaBbIKaMH ONPEICICHUS
W3JIeTTUI, U3TOTOBJICHHBIX Pa3INYHBIMHU
METOJaMH TUTACTHYECKOU JTehopMaIiuu U JIUTHSI.

S. I[TPOI'PAMMA JUCHUIIJIMHBI

Hassanue teMbl

Kpatkoe coneprxanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. MatepuanoBenenue u
TEXHOJIOTUSl KOHCTPYKIIMOHHBIX

MaTCpHajioB

BemectBo

CBoiicTBa BelecTBa. XUMHYECKas
kinaccudukaius. Ouzndeckas KiaccuuKarus.
CMexHbBIC TTOHATHS. AMOP(HBIC TBEPIbIE
BEIICCTBA.

TBepnoe Teno

OcHoBHble oHATHS. Knaccudukarus TBEpIbIX
ten. Kpucrann

Kpucrannorpadus CraHoBneHue ¢bu3ukn Kak HayKH.
Kpucramnorpagusa. CHHrOHUM U pEIIETKH.
CummeTtpus B Kpuctajuiorpapuu

MoOHOKpHCTAILITBI Meto bl BBIPALBAHUS. [omumopdusm.

dusnueckue ceorictBa. MeTOIbI UCCIIENOBAHUS

Mertanisl 1 METaJLUTyprus

Meramisl B Ilepuonnueckoil cucteMe 3J1€MEHTOB.
MupoBass uctopuss meramrypruu. JloObiBarommas
Metauryprus. O6oramieHue pyJisl
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Uepnas metauryprus

PaznoBugHocTH Metautyprun. JloMEHHas Medb.
MapreHoBcKas nieub. UyryHHOE JuThe

Cranu 1 uX Npou3BOJICTBO

Mup craneit. [lmarpamma cocrosHus Fe-C.
Uyrynel. OnekrtpocTtanb.  MeTtamnypruueckue
IPEIIPUSITHSL.

Tepmuueckas obpaboTka cranei

Bunsr Tepmudeckoii 00pabotku. Bynat u qamack.
XHMHUKO-TepMHUUecKas 00paboTKa

JlerupoBaHHbIE CTAIIN

Knaccudukanus. 3aBUCUMOCTH  CBOHCTB  OT
COCTaBa U CTPYKTYphl. IHCTpyMEHTAIbHBIE CTAIIH.
CraJii ¥ CILIaBEl ¢ OCOOBIMH CBOMCTBAMU

Merammueckue KOHCTpYKUMOHHBIE | Kitaccugukaius KOHCTPYKIIMOHHBIX MaTepUaioB.

MaTepuabl JlerupoBannsie CTaJIH. Crinasbl.
Komno3zuinonsusle MaTepuasibl

Hemerannuueckne  koHCTpykiuoHHble | Knaccuduxarus. [ImacTmaccel. Kepamuxka.

MaTepuabl JlpeBecHo-nIonMMepHble  KoMmo3uThl.  Crekia.
Pe3unbl

[IBeTHast MmeTanmmyprus [iBetHble MeTaymbl. MeTamnyprusi LBETHBIX
MerauioB. [[BeTHas Mertamnyprus YKpauHBL.

IIpousBoacTBo anmomunms. [TponsBoacTBo Meau

[[BeTHast METAILTYpPTHSI-2

[luakoBass TPOMBIIIEHHOCTh.  [Ipou3BOACTBO
cBUHIA. [[pOMBIIIIIIEHHOCTh TUTAHA

HanotpyOku

QymnepeHsl M yIVIEPOJHbIE  HAHOTPYOKH.
[Tony4yenune HaHOTPYOOK. [IprMeneHne

Martepuaibl Oyymero CamoBOCCTaHaBIIMBAIOIINECS MaTepUaIbl.
TepmoanekTpuueckue MaTepuaibl  Oyayllero.
[1epOBCKHUTHL. Absporenu. MertamaTtepuarsl.
Cranen. CBepXTBEp/IbIe MaTEpHAIIbI
6. CTPYKTYPA U COAEP)XKAHUE JUCLIUITJINHBI
6.1. ®opma oOyueHus — o4Has, Kypc — 3, ceMecTp — 5
HaumeHnoBaHMsI pa3/ienoB U TeM Komieetso wacon
Jlexu. | Jla6op. | Ipakt. | CPC+K | Bcero
Pazgen 1. MatepuanoBeeHue U TEXHOJIOTUS 30 — 15 63 108
KOHCTPYKIIMOHHBIX MaTepHaJIoB
BemectBo 2 1 4 7
TBepaoe Teno 2 1 4 7
Kpucramnorpadus 2 1 4 7
MoHOKpHuCTAJIIIBI 2 1 4 7
Mertaiisl 1 MeTaJuTyprus 2 1 4 7
UYepHas MeTaJuTyprus 2 1 4 7
Cranu 1 UX POU3BOJICTBO 2 1 4 7
Tepmuueckas 00paboTKa cranen 2 1 4 7
JlernpoBaHHbIE cTaNN 2 1 4 7
Merannnueckne KOHCTPYKLIMOHHbBIE 2 1 4 7
MaTepHalbl
Hemerannnueckne KOHCTPYKLIMOHHBIE 2 1 4 7
MaTepHabl
I[BeTHas MeTaryprus 2 1 4 7




I{BeTHast MEeTAJUTYpPIHsi-2 2 1 5 8
HanotpyOxu 2 1 5 8
Marepuasusl Oyaymero 2 1 5 8
HUTOI'O 3A CEMECTP 30 — 15 63 108

6.2.  ®opma oOydeHus — 3a04Hasi, Kypc — 3, cemecTp — 5

HaumeHnoBanus pa3aeioB U TeM Kogmiectso wacos

Jlexu. | Jla6op. | IIpaxt. | CPC+K | Beero

Paznen 1. MarepuanoBeeHrne U TEXHOJIOTUS 6 3 99 108
KOHCTPYKIIHOHHBIX MaTepHajaoB
BemectBo 0,5 0,2 6 6,7
Trepmoe Teno 0,5 0,2 6 6,7
Kpucramnorpadus 0,5 0,2 6 6,7
MOHOKPHUCTAILITBI 0,5 0,2 6 6,7
MeTayisl 1 METaJUTyprust 0,5 0,2 6 6,7
UepHast METaJUTyprus 0,5 0,2 6 6,7
Cranu 1 UX MPOHU3BOJICTBO 0,5 0,2 6 6,7
Tepmuueckas 00paboTka cranei 0,5 0,2 6 6,7
JlernpoBaHHBIE CTAITN 0,5 0,2 6 6,7
MeTamndeckne KOHCTPYKITMOHHBIC 0,5 0,2 6 6,7
MaTepHaIbl
Hemeranmnnieckue KOHCTPYKITMOHHBIC 0,2 0,2 6 6,4
MaTepHaIbI
[{BeTHast MeTaLUTyprus 0,2 0,2 6 6,4
I{BeTHas MmeTayuTyprus-2 0,2 0,2 6 6,4
HanotpyOxu 0,2 0,2 6 6,4
Martepuabl Oyymero 0,2 0,2 6 6,4
HUTOI'O 3A KYPC 6 3 99 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIIPOCHI
Pazgen 1

1.KakoBs1 XapaKTCPHLIC CBOMCTBA METAJIOB K YEM OHU OHpC,Z[eJ'IHIOTCH?

2.YT10 Takoe 3yieMeHTapHas sueiika?

3.Yto Ttakoe nmoaumopduzm?

4410 Takoe mapaMerp KPUCTAIIMYECKOW peIIeTKH,

KOOPANMHATUOHHOC YUCIIO ?

5.Buapl qucnokanuii 1 uX CTpoeHue?

6.KaxoBpl mapameTpsl Iporecca KpucTaIn3aun?

7.4t0 Takoe nepeoxiuaxaeHue?

INIOTHOCTb YIIAKOBKHU U

8.KakoBa cBs13b MCKOY BEJIMYHHON 3€pHA, CKOPOCTBIO 3apOKACHUA, CKOPOCTHIO pOCTa

KpHUCTAJIJIOB U CTCIICHBIO HCpCOXJ'Ia)KI[CHI/ISI?

9.B yem cymHocTh MOAMGUIIPOBAHUS?

10.Yrto mpeacrapmsitoT coO0it TBEpAbIE PACTBOPHI 3aMEIICHUS U BHEAPEHUS?




11.00BsicHUTE IPUHLIUTT TOCTPOEHUS KPUBBIX HAIPEBAHUS U OXJIAXKICHUS, €CIIN YUCIIO
CTETeHEel CBOOOIbI PABHO JIBYM U UMeEETCs oHa (aza?

12.Kak OyzmeT BBIMJISIIETh YYaCTOK KPUBOM OXJIaXJEHUS, €CIH YHCIO CTEerneHeil
cBOOO/IBI, PABHOTO €IMHUIIE, B CIydac BBINMAJCHUS TBepHoi (as3wl u3 xuaxoit? To xe, s
qycia CTENeHel CBOOObl, PABHOIO HYIIIO.

13.Kakum 00pa3oM onpeAensitoTes COCTaB a3 M UX KOJUISCTBEHHOE COOTHOIICHHE?
14.B 4em paznuuue Mexa1y SBTEKTOUTHBIM H OBTEKTHUECKHM MPEBPAIICHUSMU?

15.B 9em paznmuune Mexay YOpyroi U IUIacTUIeCKOU JedopMariusmu?

16.Kak u3meHseTcst CTpoeHre MeTalljia B Ipoliecce I1acTu4eckon 1epopMupoBaHus?
17.Kak BIUSIOT AUCIOKAIIMKA HA IPOYHOCTH MeTaia?

18.IloueMy HaOMIOAETCSI OTPOMHOE pa3IMYME€ TEOPETHUECKONM M IPAaKTHYECKOM
19.B uem cynIHOCTh SBJICHHUS HAKJIETa, M KaKO€ HMEET MPAKTUIECKOE HCIIOIb30BaHNE?

20.Kakue xapakTepHCTUKH MEXaHUYECKUX CBOMCTB OMPEIENSIFOTCS ITPU UCIIBITAHUU Ha
pacTsxeHnun?

21.Y10 Takoe mopor XJIagHOJIOMKOCTH?
22.0T 4ero 3aBUCHUT U KaK ONIPEAEISIETCA KOHCTPYKIIMOHHAS TPOYHOCTh?

23.Kak u3MeHsI0TCs CBOMCTBA Je(OPMHUPOBAHHOTO METaJlIa MpH Harpene?

24.Kak BIHSIOT COCTaB CIUIaBa M CTETICHb TUTACTUYECKON TepopMaIiiu Ha TEMIEpaTypy
peKpUCTaLIN3auu?

25.YT0 Takoe KpUTHUYECKas CTeTNeHb AeGopManun?

26.B 1yem paznmuune Mexay XOJ0HOU U TOpsUYeH TUTacTUUeCKOu nedopmarusamu?
27.KakoBO Ha3HAYEHHUE PEKPUCTATUITMZALMOHHOTO OTKUTA U KaK OH OCYILECTBIISIECTCS
28.B ueM paznuure Mexay MepIuToM, COPOUTOM U TPOOCTUTOM?

29.Y10 Takoe KpUTHYECKasi CKOPOCTh 3aKAJIKU ?

30.B yeM cymHOCTh MpeBpaIlleHUH, TPOUCXOIAIINX IPU OTIYCKE?

31.YeM oTIMYAIOTCS CTPYKTYpbl TPOOCTUTA, COpOMTAa M TepiauTa OTIyCKa OT
OJIHOMMEHHBIX CTPYKTYP, 00pa3yroIUXCs NPy paciajie NepeoxIakIeHHOro aycTeHuTa?

32.Kax BIUAIOT JIETUPYIOLIKE 3JIEMEHTHI Ha MIEPIUTHOE MpeBpaleHue?

33.Kak BIUAIOT JETUPYIOLIUE dJIEMEHTHI HA MAPTEHCUTHOE TpeBpalieHue?

34 Kax BIUAIOT JIETUPYIOLLKE 3E€MEHTHI HAa MPEBPALIEHUs [IPH OTITyCKE?

35.B dem 3akirouarotcs GU3HMUECKHE OCHOBBI XUMHUKO-TEPMHYECKON 00paboTKu?
36.Ha3zHnayeHue 1ieMeHTaIH U PEKUM TEPMUUYECKO 00paboTKU moclie Hee.
37.KakoBbI CBOMCTBA IEMEHTUPOBAHHBIX U a30TUPOBAHHBIX U3/IETUI?

38.B yem paznuune Mexay nud(y3uoHHBIM U TATbBAHUYECKUM XPOMHUPOBaAHUEM?
39.CymHocTh 1 Ha3HaUSHHE mpolecca OopupoBaHus?

40.Kak BnusieT NOBEpPXHOCTHOE YIIPOUHEHHE HA SKCILTyaTal[MOHHBIE XapaKTEPUCTUKHU
41. Kak npoBOoAATCS UCTIBITAHUS HA TBEPIOCTH?

42. Kak npoBOJST UCTIBITAHUS HA PACTSKEHUE U CKaTHE?

43. Kak mpoBOJISAT UCTIBITAHUS HA U3THO?



44. Kak npoBOJAT UCIBITAaHUS Ha KpyuyeHue?

45. Kak mpoBOJST UCTIBITAHUS HA YIAPHBIA H3ru6?

46. Kak npoBOJAT UCIIBITAaHUS Ha HUKINYECKYIO IPOYHOCTH?

47. Kak npoBOJAT UCIIBITAHUS HA JUIUTENbHYIO IPOYHOCTH?

48. Kak mpoBOJST UCTIBITAHUS HA TPEIIHTHOCTOHKOCTH?

49. Kak mnpoBOOST WCIBITaHHWA HA TPEHIMHOCTOMKOCTh MpPU JUHAMHYECKOM
50. Kak npoBOAAT UCHIBITaHUSI HA TPEIIMHOCTOMKOCTD NP LIUKJINYECKOM HArPYKEHUU

TecroBble 3a7aHUA:

1. XumMu4YecKHE ?JIeMEHTBI, 00.JIaJalolie MOJOKHTEIbHBIM TeMIEePaTyPHbIM
K03 () PUITHEHTOM IJIEKTPOCONPOTHBJIEHHS, HA3BIBAIOTCS

1) Meramiamu 2) HeMeTauIaMU 3) OKUCIUTENIMU

2. Han6oJiee NJIOTHOYNAKOBAHHAS KPUCTAJUTHYECKAsI peleTKa MeTaslia

1) ouk 2) ruk 3) riy

3. Ko1u4ecTBO aTOMOB, MPUXOASIIMXCS HA OJHY JIEMEHTAPHYIO SIYEiKy B OIK
pelieTke

1)22)43)6

4. KoJu4ecTBO aTOMOB, MPUXOASIIIIMXCSI HA OJHY JJ€eMEHTAPHYK siYeiiKy B I'IK
pelieTke

1)22)43)6

5. SIBJieHMe 3aBMCUMOCTH CBOICTB KPHCTA/LI1a OT HANPpaBJeHHsl, BOSHUKAIOIIee B
pe3yJibTaTe YNOPSiA0Y€HHOI0 PACIIOJIOKEHUSI ATOMOB (MOHOB) B POCTPAHCTBE

1) smuccus 2) nonumopdusm 3) aHU30TPOTIHS

6. HepaBHOMepHOCTDH CBOICTB KPHCTAJJIA B PA3JIMYHBIX KPUCTALIOTPadpuIecKuX
HANIPABJIEHUSAX HA3bIBAKOT

1) nukBanueit 2) anm3otTponuei 3) TeKCTypou

7. JIuHelHbIN JedeKT CTPOEeHNsI KPUCTAIMYECKOH peleTKu

1) mucnokarus 2) BakaHcus 3) rpaHUIIA 3epHA

8. IloBepXHOCTHBI e eKT CTPOEHUSI KPUCTAIMUYECKOI peleTKu

1) mucnokarus 2) BakaHcus 3) rpaHUIla 3epHa

9. Ilpu noBbILLIEHUHN TEMIIEPATYPbl KOHUEHTPALUSI BAKAHCHIA

1) Bo3pacraet 2) yobiBaeT 3) 0cTaeTcs MOCTOSTHHOM

10. CymmapHasi JIMHA BceX JIMHUM THCI0KANMA B eTUHHIle 00beMa Ha3bIBaeTCsl

1) MIO0THOCTHIO JUCIIOKAIUH 2) BEKTOpOM Oroprepca 3) HCKa)KeHHEM PElIeTKU

11. CaoiicTBO MeTANIMYECKUX KPHCTAJLUIOB CYHIECTBEHHO 3aBHCsIIee OT
IVIOTHOCTH AUCJIOKALIMIA

1) anekTpoconpoTUBIICHHE 2) TPOYHOCTH 3) aHU30TPOTIHS

12. IIpouecc ycTpaHeHUs] BHYTPEHHUX HANPSKEHUI NPU Harpese

1) pexpucTtammsanus 2) BO3BpaT 3) NOJUTOHU3AIUS

13. 3meHsieTCsl JIM OTHOCUTEIbHOE YIJIMHEHHE MOJUKPUCTAIIHYECKOT0 MeTajljia
¢ YBeJIMYEHHEM CTEIEeHH ero X0JI0AHOH JedopManuun

1) octaercst IOCTOSTHHOM 2) yBEMTUUHMBAETCS 3) YMEHBIIIAeTCS

14. Tlpoumecc o0Opa3oBaHMsi M POCTAa HOBBIX PABHOOCHBIX 3epeH U3
ne()OpMUPOBAHHBIX KPUCTAJLIIOB

1) pexpucrannuzanus 2) BO3BpaT 3) MOJUTOHHU3AIMS 3) eperpes

15. le¢popmanuio, KOTOPYI0 NPOBOAAT NMPH TeMIepaType, BbIllie TeMIepaTypbl
PEKPHUCTAILIU3ANNH HA3BIBAKOT

1) ocrarouHo# 2) X0J10AHOH 3) TOpsueit

16. YnpouHeHue MeTa/ula B IpouLecce XO0JIOAHON NJacTHYecKoil aedopmanuu
o0bsicHsIETCS
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1) yMeHbIIICHHEM YHCIIa TUCIOKAIUH 2) yBETUYCHUEM YHUCIIO0 AUCTOKanwid 3) Gpa3oBbIMU
IpeBpaIeHUsIMU

17. Bo3HMKHOBeHHe TpEIIMH NPH pPa3pylIeHHHd MPOUCXOJUT MPH Pa3BUTHH
npouecca

1) ckormieHHst BakKaHCU 2) CKOTUICHHS TUCTOKAUN 3) MOJUTOHU3AIIH

18. Ilpomecc o0pa3oBaHHsI M PpoOCTa HOBBIX PAaBHOOCHBIX 3epeH U3
ne¢opMHpPOBAHHBIX

1) Bo3Bpar 2) pekpucranauzanuus 3) NoJUroHUu3auus

19. U310M, BOZHMKAIOLIUI NPH JUINTEJIbHOM BO3/1eiiCTBHH U KJIHYECKHX HATPY30K

1) ycranoctHselil 2) Xpynkuil 3) BsI3KUi

20. KouaunvectBo ¢a3 HAXOAAIIUXC B PaBHOBECHH TPU NePBUYHOI
KPHCTAJIM3ALUMH IBYXKOMIIOHEHTHOIO CIIABA HEIBTEKTHYECKOI0 COCTaBa

1) onna 2) nse 3) Tpu

21. Cnaas, 061aga0muii 60J1bIIeH JKHIKOTEKYYeCThI0

1) no3BTeKkTUUYECKUH 2) TBEP.IbIi pacTBOp 3) IBTEKTHUUECKUN

22. Conepxanue yriepoaa (mo macce B NPOLEHTAaX) B CILUIaBe IBTEKTOUTHOTO
cocTaBa

1) 0,82) 2,14 3) 4,3

23. UyryH, B KOTOpPOM BeChb YIJIepOJl HAXOAUTCS B CBOOOJHOM COCTOSIHMHM, W
rpa¢uTHbIe BKJIYECHUS MMEIOT IUIACTHHYATYIO (hopmy

1) cepblit HepAUTHBIN 2) cepblil peppUTHBIH 3) KOBKHI UyryH

24, YxkaxuTe MapKy KauecTBEHHOM, KOHCTPYKIHOHHOM cTaIn

1) cramb 30 2) ct 3 3) y7a

25. Mapka KOHCTPYKIIHOHHO¥ CTaJIl 00LIKHOBEHHOT'0 KayecTBa

1) cramp 10 2) et 1 3) y10

26. Mapka ueMeHTyeMOi KOHCTPYKIIMOHHO# CTaJIn

1) y8a 2) ctanp 60 3) cTanb 15

27. ®opma rpajdura B uyryne mapku k430-6

1) mapoBuaHas 2) miacTUHYATast 3) XJIOMbEBUTHAS

28. UyryHsbl, nojiyuyaeMmbie MO (PpUIIUPOBAHNEM

1) kxoBkMe U cepble 2) BBICOKONIPOYHBIE M BEPMHUKYJsApHbIE 3) Oenble U
rpadUTU3UPOBAHbIE

29. Ctaap uMewiasi 60JbIIYI0 MPOKAJTUBAEMOCTH

1) 40x 2) 40 3) 45

30. CTpykTypa nocJje NnpaBuJIbHOH 3aKAJKHU cTAJN 35

1) mapTeHCHUT 2) MapTEHCHUT, ayCTEHUT OCTAaTOUHBIH 3) MapTEHCUT, ayCTEHUT
OCTaTOYHBbIH, IEMEHTUT BTOPUYHBIH

31. Tepmuueckasi 00padoTKa eMEHTyeMbIX U3/1eJuii

1) oTxur 2) HenoJHast 3aKajKa, HU3KUH OTITyCK 3) MOJIHAs 3aKallKa

32. MapTeHcuT OTIycKa o0pa3yercs

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

33. Camas TBepaasi peppuTO-IEeMEHTUTHASA CMeCh

1) nepnut 2) TpoocTut 3) copoUT

34. HHTeHCHBHOCTH mpouecca AU(PPY3MOHHOrO0 HACBHILIEHUS] NPH XHMHMKO-
TepMHYecKoii 00padoTKe 3aBHCUT

1) TennOTH aKTUBALMHK 2) TEMIIEPATYpPhI XTO 3) CKOPOCTH HAarpeBa

35. TepmMuyeckasi 06padoTKa cTAIH NPUBOAAIIAS K 00PAa30BAHUI0O PABHOBECHOI
CTPYKTYPBI

1) 3akasika ¢ BBICOKMM OTIIyCKOM 2) HOpManu3aius 3) MOJIHBINA OTXKUT

36. BpicTOpeKylIe CTAJIHN JeTHPYIOT ... OCHOBHBIM XMMHYECKHM 3J1€eMEHTOM

1) cr2) w3)cu

37. 3naueHue OyKkBbI “a” B Mapke craamn 38xH3a
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1) coneprxkanue amoOMHUHUS 2) coepkKaHUE a30Ta 3) BHICOKOKAYECTBEHHAS

38. UHCcTpyMEHTA/IbHAS CTAJIb /ISl U3TOTOBJIEHHS] KPYITHOI0 HHCTPYMEHTA

1) y13 2) 13x 3) xBcr

39. Camblii TenJIOCTOMKHUI MaTepuaJ

1) T15k6 2) 11x¢ 3) p18

40. Mapka KOppo3MOHHOCTOHKOMH cTAaIN

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

41. Mapka 0co000BbICOKOKAYECTBEHHOM CTAIH

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

42. Ha3BaHmue CILIAaBOB MeJH € IHHKOM

1) 6poH3bI 2) naTyHU 3) MEIbXUOPHI

43. Tepmuueckasi 00padoTKa, KOTOPOii moaABepraioT crias 116

1) crapenue 2) 3akajika ¢ MOCIEAYIONIUM CTAPEHUEM 3) OTIKHUT

44. AHTM(PUKIIHOHHBIH MaTepHaJl ¢ MATKOH OCHOBOI M TBepAbIMH BKJIIOYEHUSIMH

1) 688 2) 6pc30 3) aucl

45. B mu1acrmaccsl 151 NOBBIIIEHUS] MeXaHUYeCKHX CBOMCTB /100aBJISIIOT

1) crabunuzatopsl 2) HAMOJIHUTENH 3) MIACTUPUKATOPHI

46. HazoBHuTEe MaTepHaJl ¢ MAKCHMAJIbHOI y/1eJIbHOH MPOYHOCTHIO

1) cnaBbl THUTaHa 2) CIUIaBbl alIOMMHHUSA 3) TEPMOPEAKTOIIACTBI CO CTEKISTHHBIMU
BOJIOKHAMH

47. IlpouHocThb kies 6oJbuie B 10-100 pa3 B ciayuae

1) npu paboTe Ha cxxatue 2) mpu paboTe Ha pacTsbkeHue 3) cxema Harpy»KeHus 3HaueHus
HE UMeeT

48. Martepuaj AaKTHBHO IOJABEepPraercsi CBETOBOMY, O030HHOMY, TeIIOBOMY,
PaIHALHOHHOMY, BAKYYMHOMY CTAPEHHIO

1) kepamuka 2) pe3uHa 3) KOMIIO3UIIMOHHBIE MaTEPUAITBI

7.2.  Tembl MHCbMEHHBIX Pa0OT (THUIIBI 3a1a4)
-YCTpOUCTBO M MPUHIUI ACWCTBUS ONITUYECKOTO METaIoTpadu 4EeCKOTo
MHUKPOCKOTIA

-M3y4yeHre MUKPOCTPYKTYPBI YIIAEPOIUCTHIX CTaIeH

-Bnusinue yriaeposia Ha MUKpOCTPYKTYPY cTajeit

-BnusiHue nerupoBaHus HA MEKPOCTPYKTYPY CTalIeH

-KonuvectBennas meramiorpadus

-Onpenenenrne MEXaHMYECKUX CBOUCTB CTajlei

-M3yueHne MUKPOCTPYKTYPhI LIBETHBIX METAJNIOB (ME/b, CypbMa, HUKEIIb)
-M3yueHne MUKPOCTPYKTYpPbl 1 MEXaHUYECKUX CBOICTB TUTAHA U €r0 CILIAaBOB
-/3yueHue criiaBoB [[BETHBIX METAIIIOB

KOHTpOJ'ILHaSI pa60Ta MO0 TMPOBCPKE TCOPECTHICCKUX 3HAaHUH — II0 BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3AHHBIX BbIIIC KOHTPOJIbHBIX BOIIPOCOB.

8. PACTIPEJEJIEHUE BAJIJIOB, KOTOPLIE TTOJIVUHAIOT OBYHAIOHIUECA

OOmiast olleHKa 3HaHUI OOyyaromuxcs MO JUCHUIUIMHE MpoBoauTcs no 100-0amnpHON
IIKaJIe UCXO/I U3 MAKCHUMyMa, IIPUBEACHHOTO B Ta0JIMIIe HIDKE.

Opranu3zannoHHO-yuyeOHass pa0oTa B ayAUTOPHUHM OLEHMBAETCS Ha OCHOBE TaKUX
KPUTEPUEB KaK IIOCEIIAEMOCTh 3aHATHUH, CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE
JIOMAIIHUX 33JaHUH, aKTUBHOCTh BO BPEMsI IIPOBE/ICHUS JEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH
(ydacTtre B 00CYX/I€HUH TEKYILEro U MPOWIEHHOro0 MaTepuaa, peleHue 3a1a4 1 T.11.).
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CamocrosTenbHas padoTa OICHUBAETCS HAa OCHOBE MPEJOCTABICHHBIX Ha IPOBEPKY
BBITMIOJTHEHHBIX JIOMAITHUX, WHAWBUIYaJbHBIX 3aJaHUA C YYETOM CBOECBPEMEHHOCTH HX
MPEJOCTaBICHUS H COOTBETCTBUS TPEOOBAHHSM K UX BBITIOJIHEHHIO.

KonnyectBo GayioB 3a KOHTPOJBHYIO pabOTy BBIYHCISETCS Kak cCymMMa 0ajuioB 3a Bce
BXOJIIue B e€ cocTaB 3amaHusa. Kaxkjoe 3amaHne OIEHMBAETCS UCXONs M3 MaKCHUMAalbHO
BO3MOJKHOTO KOJIMYECTBAa 0aJUIOB C YY4ETOM IPABWIILHOCTH BBINIOJHEHHUS 3aJaHHS, TTOJHOTHI
IIPUBOJIMMBIX OOOCHOBaHUH.

ITo pe3ynbpTaram pabOTHI B ceMecTpe oOydaromuiicsi, HaOpaBmmii He MeHee 60 6amuIoB,
MMEeT MPaBO IOJYYUThb OIEHKY. Te, KTO MpeTeHayeT Ha Oojee BBICOKHHA Oayll, MpPOXOJISAT
MPOMEKYTOUHYIO aTTecTalnuio. MakcuMaibHOE KOJMYECTBO OaljioB HAa MPOMEKYTOUHOU
arrectanmu — 100. O06mee konm4yecTBO OAJUIOB 32 CEMECTpP BBIUMCIIACTCS KaK MaKCUMallbHAs U3
MOJTyYEHHBIX 332 CEMECTP U Ha IPOMEKYTOUHOM aTTECTAIIMH ¥ BBICTABIISIETCS COTIIACHO IPUHATOMY
MOPSIKY.

8.1. Cemectp 5

Howmepa paznenos Buas pabot MaxcumaskHoe
KOJIMYECTBO OaJsIoB
OpranuzannoHHO-y4eOHas paboTa B ayqUTOPUHI 20
CaMocTrosTenpHas paboTa 10
1 KoHnTposnbsHble paboThl IO TPAKTHKE 10
KonTponpHast paboTa 1o TeOpeTHIecKOMY 20
MaTepuary
NTOTI'O 60
ITpomesxyrounas arrectanus (3a4et) 40
OO6mwmit uToT 32 CeMecTp 100

CooTBeTcTBHE OAIIOB OLIEHKE

KOMIecTEO GaLIoR Or1eHKa 110 IIATHOAJUILHOHN IIIKAJIE
us 100 ECTS | Dx3amen, nquddepeHnnpoBaHHbII 3auer
3a4yer

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopotio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIIHHO Bo—
35-59 FX HE 3a4TEeHO
0-34 = HEY/IOBJICTBOPUTEIIEHO R

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YYEBHOI'O ITPOLECCA

VYuebuble 3aHATHS mnpoBoaarcs B 4 ydeOHoM kopmyce Jlonl'V (r. [loneuk, mp.
Tearpanbusiit, 13). [ npoBeaeHus 3aHATHIH TpedyeTcs ayIuTopHsi, 000pyJOBaHHAs MEIOBOM
WIA MapKepHOH NOCKOHM, MyJIbTHUMEIUMHBIN MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
Mebenu sl CTyJIeHTOB, pabouee MecTo MpenoaaBaTelis, BbIXo B IHTepHET — MPOBOIHOM MM C
ucnonb3oBanueM Wi-Fi.

Jnst caMOCTOSITENbHONW pabOThl MCIOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYpPCHI
HayuHoii OMONMMOTEKM YHHMBEpCHUTETAa W JPYTrHUX 3JEKTPOHHBIX OMONMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInuecKkoe oOecredeHrne, NpeACTaBIeHHOe B Yy4eOHO-METOJMYEeCKOM KaOuHeTe
KageIpbl TEOPETUIECKON (PU3UKK M HAHOTEXHOJIOTHI(aya.256).
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OOyuaromuecss HMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  y4eOHBIE MaTepHalbl 110
TMCHHIUIMHE, pa3MenieHHble Ha 1uiargopme Moodle Ilentpa aucraHiimoHHOTO 00pa3zoBaHUs
OI'bOY BO «/lonI'Y». IIpu n3yueHun JUCHUILIMHBL MOTYT IPUMEHSATHCS AIEKTPOHHOE 00yueHue
U IMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wWcronb30BaHWEM — pecypcoB  miuaropMel  AMCTAHIMOHHOTO  0Opa3oBaHUS
OCYIIECTBIISICTCS TEKYIIM KOHTPOJb 3HAHWK OOYdYalOMIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH PE3YIBTaTOB CAMOCTOSITEIILHOM pabOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas JTEparypa

1. Munocnasckuii, A. I'. Koncnekt siekuuii no kypey "MarepuaioBeieHIe, TEXHOJIOTHS
KOHCTPYKIIMOHHBIX MaTepuanioB" / A. I'. Munocnasckuii ; 'OY BITO "JloHenukuii HalfmoHaIbHBIN
yauBepcuret". - lonenx : JlonHY, 2016. - 340 c.

2. MarepuanoBeqeHHe M TEXHOJOTHS KOHCTPYKIMOHHBIX MaTepHajoB : Yued. s
crynentoB BTy30B / 1O. I1. Conmnnes, B. A. Becenos, B. I1. lemsauiesuu u np. ; [lox pen. 1O. I1.
CouHries. - 2-e u31. - M. : MUCHUC, 1996. - 576 c.

3. Bypasnes, 0. M. [IpoMbITiuieHHAs SKOJIOTHS M TEXHOJIOTHSI OCHOBHBIX ITPOHU3BOJICTB
/ ¥O. M. Bypasnes ; [{onen. Hat. yH-T. - Jonenk : louHY, 2006. - 503 c.

10.2. lomonHUTEIBHAS TUTEPATypa

4. bypasnes, 0. M. OcHOBBl MHXEHEPUH MOBEPXHOCTU METAJUIMYECKUX JAeTaied u
KOHCTpYyKIUH : [yaeOHnoe nmocodue] / FO. M. bypasnes, H. I1. UBanunsin, A. I'. MunocnaBckui ;
I'OY BIIO [lonenkuit HarmoHAIBHBINA yHEBepcuTeT. - Jlorenk : TOY BITO "HouHY", 2017. - 251
C.

5. JlenuceBuu, C. A. MarepuanoBeneHue M HaydHo-TexHu4eckuii mporpecc / C. A.
Henucesuu. - K. : Hayk. nymka, 1991. - 158,[2] c.

6. Tomoun, 1O. W. Beenmenne B nHanotexnuky / 1O. WM. TomoBun. - M.
Mammnoctpoenue, 2007. - 493 c.

11. HMH®OPMAIIMOHHBLIE PECYPCBI

1. HanuonanbHasi 3JIEKTPOHHAsI ondIMoTEKA (HOb): benepanbHas
rocyiapcTBeHHas uH(popMmarmonnas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oOuonmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOpaiieHus:
31.03.2025). — Peskum mocrtyma: cBoOOIHBIN, moAnucka. Heobxouma ycTaHOBKa MPOrPaMMHOTO
obecrieueHust. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 31.03.2025). — Pexxum gocTyma: [uis aBTOPH30B.
MOJIb30BaTENCH. —T€KCT: JICKTPOHHBIH.

3. Hayunas snextponnas Oubnuoteka «KubepJlenmukay: caiit / Accoruanus
«OtkpbiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHwus:
31.03.2025). — Pexxum poctyna: cBOOOHbIH. — TEKCT: SIEKTPOHHBIN.

4. DNeKTPOHHO-OMOIHOTeUHas cucrema «JIanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Gparienus: 31.03.2025). — Pexxum noctyna: u3manus CeTeBoit
AIIEKTPOHHOU OMONHOTEKH, AJIsi AaBTOPU30B. TOJb30BaTeNe. — TeKCT: AIeKTPOHHBIH.

5. IBC IOpaiit: snekTpoHHast 6uOnuoTeyHas cuctema: cait. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenus: 31.03.2025). — Pexum
JOCTYTIa: U3JIaHUsI CBOOOHOTO OCTYIIA, I aBTOPU30B. MOJIb30BaTeNel. — TeKCT: AIeKTPOHHBII.

6. DJIeKTPOHHO-0ub1uoTeuHas cucrema Jloul'y: caiit / ®I'BOY BO «lon['Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 31.03.2025). — Pexum
JocTyna: cBOOOHBIN. — TeKCT: 271eKTPOHHBIN.
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https://cyberleninka.ru/
https://e.lanbook.com/
https://urait.ru/library/svobodnyy-dostup/
http://library.donnu.ru/
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1. JJieKTpOHHbI Katajsor Hayunoii O6uGmuorexku [lonl'Y: pasmen caiira / Hb
Joul'Y. — Tekcr: anekrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oopamenus: 31.03.2025). — Pexxum octyna: mouck cBOOOHBIHA, SJIEKTPOHHBIC JOKYMEHTBI
— Ju1s monb3oBarened JJonl'y.

8. DaexTpounblii apxuB Jloul'Y: pa3aen caiita/ Hb Jlon['Y. — TekcT: aneKTpOHHBIN
// OBC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mara oopamenus: 31.03.2025). — Pexum
JOCTYIA: CBOOOIHBIN.

12. [NPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparuBHas nunensus Jonl'yY Ne 46484614)

2. Microsoft Office (kopropatusHast munen3us JouI'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark iy1st BBICIIHX ya9eOHBIX
3aBe/IeHuN)

4. Anxrtusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nunensun GPL, Apache,
BSD miist cB0601HOTO POTPaMMHOTO 0OECTICUCHHS ).


http://library.donnu.ru/catalog/
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