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I. AnHOTALIUA

1. lean u 32702491 TUCHUILIHMHBI

Ilenbt0 OCBOEHMS JUCHMIUIMHBI SABJSIETCS HW3YyYEHHWE OCHOBHBIX BOIPOCOB
¢u3udecKoro mMatepuagoBeAcHus. M3ydaroTcsi OCHOBHBIE MOHSATHS KpuCTauiorpadum,
(U3MKK KpUCTAJUIU3auU, (U3UKH pEallbHBIX KpUCTALIOB. PaccmaTpuBaercss CBs3b
MEXTy (U3NYECKUMH CBOMCTBAMH U CTPYKTYpOH METaJIOB M CIuiaBoB. IlompoOHO
M3Y4YalOTCsS OCHOBHBIE THMBI JuarpamMm cocTosiHusl. CTyAeHTaMH MPaKTHYECKU
OCBAMBAIOTCS PA3JIMYHBIE SKCIEPUMEHTAIBHBIE METOJbl HMCCIEIOBAHUSA CTPYKTYPHI
METAaJIJIOB U CIIJIaBOB.

3ajauaMu  OCBOCHMS JUCHMIUIMHBI SIBJISIIOTCS (OPMUPOBAHME W PA3BUTHE Y
00y4Jarommuxcsi KOMIIETCHIIMI: CIIOCOOHOCTh OCYIIECTBIISITh TIOUCK, KPUTHYCCKUM
aHalu3 W CHUHTE3 HUH(POPMAIMU, MPUMEHITh CUCTEMHBIM MOJAXOMA JJIsi pPEIICHUs
ITOCTaBJICHHBIX 3a/a4; CIIOCOOHOCTH MTPOBOAUTH HAYYHO-UCCIIEA0BATEILCKUE U OIBITHO-

KOHCTPYKTOPCKHC p213pa60TKI/I I10 OTACJIBHBIM pa3aciiaM TCMBEI.

2. Mecto nucuuniannbl B cTpykrype QOOII

Huciuminaa «OCHOBBI (PU3WYECKOTO METAJIOBEACHHUS» HU3Yy4aeTcsl B MOJYJIe
«MaruutHble Matepuanbl B panuodusuke» bnoka 1. JucrumnianHbel 4actu y4eOHOTO
miaHa, GopMUPYEMOi YIaCTHHKAMU 00pa30BaTENIbHBIX OTHOIICHHH.

ConepxaTenpHO IHCHMIUIMHA CBf3aHA C AUCHUAIUIMHAMU «PH3MKa MAarHUTHBIX
MaTepualioB», «/loMeHHas CTpyKTypa MarHeTukoB», «lIpoieccel nepeMarHMYMBaHUS
MAarHeTUKOB», «Mmukpomarsernsm». JlJId  yCIEIIHOTO OCBOEHUSA  JIHCLMIUIMHBI
HEOOXOJIMMBI 3HAHUSI OCHOBHBIX 3aKOHOB OOIIE U TeopeTHyYecKou (UBUKH.
JucuunnvHa ABJISICTCS OCHOBOM o011ero dbusznueckoro IIPAKTUKYyMa,
ITPOU3BOJICTBEHHOM Y NMPENAUIIIOMHON MPAKTHUK.

[Tpodeccnonanbubie  KOMMIETEHIMH, CGHOPMHUPOBAHHBIE TIPU W3YUYCHUH JAHHOU
JCITUTUTAHBI, HEOOXOMUMBI JUIsl YCTIEUTHONW padOThl OOYYAOIIErocs MPH BBIMOJIHECHUN

BBIITYCKHOMN KBAJTM(PUKALIMOHHOW paOOTHI.

3. O0beM aucoUIUIMHBL: 3 3aueTHbIe eauHuIbl, 108 akageMuuecKknx 4acos,



B TOM YHUCJIE:

KOHTAKTHasl ayJuTopHas padora: jexiuu 34 yaca, m1abopatopHsie paboThl 34 yJaca;

camMocTosiTeibHas padora: 40 yacos.

4. Ilnanupyemblie pe3y/bTaTbl 00y4eHHUSI 1O JUCHHUILUIAHE, COOTHECEHHbIE €

IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[Tmanupyemsble pe3ynbTaThl OCBOCHHS
00pa3oBaTeabHON MPOrpPaMMBbI
(popmupyembie KOMIETSHIINHN)

[1nanupyemsble pe3yabTaThl 00y4eHHUs 1O
JTUCHUTIITUHE

YK-1. CnnocoOeH ocylIiecTBIATh
MTOMCK, KpUTUYICCKUN aHATIN3 U CUHTE3
uHdOpMaIuu, TIPUMEHSITh CUCTEMHBIN
MO/IXO/1 JIJISl PEIICHHUS TOCTaBICHHBIX
3aj1ay.

YK-1.3. OcymecTBiser MOUCK HWH(MOpPMAITUU
JUIsSL  pEIICHWs TOCTABJIECHHOM 3ajJauyd 10
Pa3JIMYHBIM TUIIAM 3aMPOCOB.

YK-1.5. PaccmatpuBaer u nipesiaraet
BO3MOYKHBIE BAPUAHTHI PEIICHUS TOCTABICHHOM
3aJlayu, OLIEHUBAs UX JJOCTOMHCTBA U
HEJIOCTATKHU.

IIK-4. CnocobeH npoBOIUTh HAYYHO-
WCCIIEIOBATENIbCKUE W OIBITHO-
KOHCTPYKTOPCKHE  pa3pabOTKU MO
OTJIENBHBIM pa3iejaM TEMBI.

IIK-4.2. [IpuMmeHsieT MeTOIbl aHalln3a Hay4HO-
TEXHUYECKON MH(POPMALINH.

IMK-4.3. Odopmisier pe3ynbTaThl
HCCJIEI0BATEbCKUX "
KOHCTPYKTOPCKHUX paboT.

Hay4HO-
OIIBITHO-

5. ®opMa NpoMeKYTOYHOM ATTECTALMH U CEMECTP MPOXO0KIACHUSA

3auer B 5 cemectpe.

6. SI3bIK NpenogaBaHus . PYCCKUI.




Il. Conep:xanue AUCHUIIMHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3jeaam) ¢
YKa3aHHMEM OTBEJCHHOI0 HA HUX KOJHYECTBA aAKaAeMHUYeCKHX YacOB W BHIOB

Y4eOHbIX 3aHATHH.

KonTakTHas padora (4ac.)

AN

Y4yeOHasi nporpaMmMa — HaMMeHOBaHHe
Bcero JlaGopaTopHbie

KIIUU
pa3aesioB  TeM (gac) Jleten padoThI

Va

as padora, B
T.4. KOHTPOJIb

B T.4. cero B T.4.
m | BT 101

CaMoCTOfATEeIbH

BCEro

Jleknuu

Beenenne. MetaiioBeieHUE U €r0 LIETH.
Kpurepuu MeTamuinyeckoro COCTOsSHUS
BemlecTBa. CoBpeMEHHas! KJIacCU(PUKaLIHS 2 2
MeTaJuI0B. MeToIbl MCCIel0BaHUs CTPYKTYPbI
METAJUIOB.

OcHoBbl kpucrasiorpapuu. Kpucrammyec-
Kasl CTPYKTYpa U IPOCTPAHCTBEHHAs PEILLIETKA.
Onepanuu u 3JIEMEHTbl CHMMETPUU
KPUCTAIJINYECKMX MHOTOTPAHHUKOB.
[1nockoCTh CUMMETPHUH, OCh CHMMETPUH,
1eHTp cumMmeTpud. [lonspHble HanpaBIeHUS.
WNHBepcUOHHBIE OCU CUMMETPUHU. 3EpKaIbHO-
IIOBOPOTHBIE ocu cummeTpuu. Kpucramnorpa-
¢buyeckue KaTeropuu U CHHroHuH. Permerku
Bbpass. Teopemsbl 0 cOYETaHUM TOUECUHBIX
2JIEMEHTOB CUMMETPHUH. TOYEUHBIE TPYTIIIBI
CUMMETPHUH U UX Kiaccudukanus. JlayrBckue 12 8
KJIaCChl CHMMETPUH. DHAaHTHOMOP(HbBIE
¢urypsl. Kpucramiorpaduueckue HHIEKCHI
Munnepa. Onepanuy u 3JI€MEHTbl CAMMETPUN
KPUCTAINIMYECKUX CTPYKTYp. TpaHcusuus.
I110CKOCTH CKOJIB3SIIIEro OTPaKEHHUS.
BunroBble ocu cummerpun. [IpocTpancTBeH-
HbIE TPYMNIbl CHMMETPUHU U CUCTEMBI UX
o0o3HaueHui. [IpocTpaHCcTBEHHBIE TPYIIIBI
aHTucuMMeTpuu. [IpenenbHble rpynmnbl
cummeTpur. OCHOBHOM MPUHIIUMII CUMMETPUU B
KpHUCTaITO(PU3HKE.

OCHOBBI KPUCTANIOXMMUM. ATOMHBIE U
MOHHBIE pagnychl. KoopauHalmoHHoe 4uciao u
KOOpJIHHaHHOHHLIﬁ MHOTI'OI'paHHUK. 4 2 2
OmnpeneneHne CTeXHOMETPUIECKO (popMyITbl
BEILECTBA. THIIBI CBSA3M B CTPYKTYpax:
MeTaJuIn4yecKas, HOHHasl, KoBaJleHTHas 1 Ban-
nep-Baanbca. [InoTHelmme ynakoBKM 4acTHIL




B cTpykTypax. [lomurumnus.

IIpouecchl KpUCTAUIN3AUMU METAJLIOB.
DHepreTUYEeCKue yCcIoBUs Mpolecca
Kpuctau3anuu. Teoperudeckas u
(dakTHuecKas TeMIepaTypbl KpUCTALTA3AIINH.
[lepeoxnaxnenue u nepeHarpeBanue. Kpusbie
OXJIQX/ICHUS U HarpeBanusi. Mexanusm
npouecca kpucramumzauuu. [Ipocreitmas
cxema Kpuctaumsanuu. Kunernueckas kpusas
kpuctaum3anuu. Kpussie Tammana.
TepMonrHaMuKa npouecca KpUcTauIn3aliH.
Kputnueckuit pazmep ycTOHUMBOrO 3apo/bliiia.
PeanbHble ponieccsl KpUCTAIIM3ALUU
MeTaisioB. PaBHOBecHasi U HepaBHOBECHAs!
¢dopma kpuctamuioB. TUIMYHOE CTPOCHUE
METANTNYECKUX CIUTKOB. BrusiHue ycnoBuit
OXJIQXKICHHS Ha CTPYKTYPY METaUIMUECKUX
CIIUTKOB. METO/IbI MONTy4eHUs
MOHOKPHUCTAJJIOB, KPYITHO3EPHUCTHIX
MOJINKPUCTAIIJIOB, METKOKPUCTAJUIMYECKUX,
aMOp(HO-KPHUCTATUTNICCKUX U aMOP(HBIX
METaJIJIOB. Y HUKAJIbHOCTh CBOIMCTB METAJIOB B
aMop(HOM COCTOSIHHUH. SIBIIeHUE
nonuMopduzma. AIoTponudeckue Gopmal.
Annotponus Xkees3a U 0J0Ba.

Cmiasel. Ctpoenne cruiaBoB. CIuiaBbl.
Metop! nonyuenus cruiaBo. Knaccudukanus
cru1aBoB. CBOMCTBA METAJUIMUECKUX CILIABOB.
Mexannuecknue cMecu MeTasuioB. THIIbL
XUMHUYECKHUX COCIUHEHUN 2IEMEHTOB. 3aKOH
BaJICHTHOCTH B CO€AMHEHUSAX METAJIOB U
HemeTaoB. O6JacTH TOMOT€HHOCTH
METaJUIMYECKUX coequHeHni. TBepabie
pacTBOpBI HA OCHOBE OJJHOTO UX KOMIIOHEHTOB
cruiaBa. PacTBOpBI 3aMellleHusl U BHEAPEHUS.
BnusiHue serupoBaHus Ha CBOMCTBA CIIABOB.
HeorpanuuenHsle u orpaHMYEHHBIE TBEPIbIE
pacTBOpHI 3aMelleHus. SIBneHue
nzoMoppusma. TBepable pacTBOPbI Ha OCHOBE
XUMHUYECKHUX COEIUHEHMN. PacTBOpPHI
BbIUUTaHUSA. J[aTbTOHUBI U OEPTOIIIHIBI.
YnopsiioueHHbIE TBEPIbIE PACTBOPBI.
DJEeKTPOHHBIE COETMHEHUS METAILIOB ((a3bl
KOm-Po3epn). @a3sl JlaBeca. @a3bl BHEAPEHUS.

MexaHu4eckne CBOiiCTBa MeTAJVIOB.
Mertainbl Kak KOHCTPYKIIMOHHBIE MaTE€pHAIIbL.
VYnpyras u miactuyeckas aegopmaruu. Buabt
KPUBBIX JedopManuu. MexaHndyeckue
XapaKTePUCTHKU MaTepHaIOB: )KECTKOCTb,
MOJ1yJIb YIPYTOCTH, IPEAEIT TEKYUECTH, IPENET




IIPOYHOCTH, MNIACTUYHOCTb, BA3KOCTb.
JucnokaimoHHas Teopus MIaCTHYECKON
nedopmarun MetaiioB. CriocoObl yIpOYHEHUs
METAJUIOB. SIBJIEHHE CBEPXIUIACTUYHOCTH
METAJJINYECKUX CIUIABOB. SIBJIEHUE HAKJIETIA.
CTpyKTypHbIC U3MEHEHUS B METaJlIax NpU
IUIacTHYeCKuX aedopmanusix. Bo3spar u
pekpuctauMzanus. TemnepaTypa
pekpuctaumzanuu. ['opsyas u xonoaHas
o0paboTka naBineHueM. HenakienbsiBaeMble
MeTaibl. CTpYKTYpHbIE U3MEHEHUS IpU
NEPBUYHOM peKpUCTAIM3alMUA. MexaHu3Mbl
pocTa 3epeH IpU BTOPUYHOU
PEKpUCTAIIM3ALMN: 3aPOABIILIEBbIH,
MUTPALMOHHBIN, CIIUAHUA 3epeH. HanesxxHocTh
U JI0JIFOBEYHOCTh METAJUIOB. MeXaHu3MBbl
XPYIKOTO U BSI3KOTO paspylieHus. Tumsl
ckonoB. @pakrorpadus. Biusaue
TeMIepaTypbl Ha MEXaHU3M pa3pyIIECHUs.
[Topor xy1a010MKOCTH, TEMIIEPATYypa
HOJYXPYIKOCTH, 3aI1aC BSI3KOCTH.

JAnarpammsbl cocrosinusi. Da3za, KOMIIOHEHT,
CTETeHb CBOOOIbI cucTeMbl. [IpaBuio da3
['u66ca. [Ipumepsl HOH-, MOHO- H
OuBapuaHTHBIX cucteM. [IpaBmio da3 ['nboOca
i MeTaiioB. OcOOEHHOCTH TeMITepaTypHBIX
YCJIOBUM KPUCTAIIIM3AMU OJAHO-, IBYX U
TPEXKOMIIOHEHTHBIX METAJNINYECKHUX CILJIABOB.
MeToapl TOCTPOEHUS TUArPAMM COCTOSTHUSA.
[IpaBuso OTpE3KOB AJIs UArpaMM COCTOSTHUS
OMHapHBIX CTUIaBOB. [[uarpamma cocrosiuus 1
poaa JIsl MEXaHUYECKUX CMeCceil. DBTEKTHKA.
OBTeKTHYECKas peakius. Jmarpamma
COCTOSIHMS 2 poJia JUisl HEOTPAaHUUYEHHBIX
TBEPJbIX pacTBOPOB. PaBHOBECHOE cOCTOsIHUE
crutaBa. Juddysus B )xuakoi u TBEpAOH ¢ase.
JlnarpaMMbl COCTOSHUS 3 poaa Jist
OTpaHUYCHHBIX TBEPABIX PACTBOPOB.
JuarpaMma ¢ 5BTeKTUKOM. IlepBuynas u
BTOpPUYHAS KpUCTaUM3anus. Jluarpamma c
nepuTekTukoi. [lepurekTrueckas peakuus.
Oco0GeHHOCTH MUKPOCTPYKTYpHI. Jlnarpammel
COCTOsIHMS 4 poJia JUisl CIJIaBOB, KOMIIOHEHTBI
KOTOPBIX 00Pa3yrOT XUMHUYECKUE COCTMHEHUSI.
YcToiunBeIE U HEYCTOMYHMBBIE XUMUUYECKUE
coenuHeHHs. J(uarpaMmsel ¢ OTHUM U
HECKOJIbKUMHU YCTONYMBBIMU XUMHUYECKUMU
COCIMHECHHSIMHU U TBEPJABIMU PACTBOPAMH HA UX
OCHOBE. J/lnarpamMmma ¢ HEyCTOMYHUBBIM
XUMUYECKUM coeqrHeHueM. J{marpammebl
COCTOSIHMSI 17151 CILJIaBOB, UCIIBITHIBAIOIINX
oJIMMOp(HbBIE MpeBpallieHrs. IBTEKTOU U

18

10




ABTEKTOUIHASA peakiusi. CBA3b MEXIY
JarpaMMOi COCTOSIHUSI U CBOMCTBaMH
OMHAPHBIX CIIaBOB. KpucTaymm3anus criaBoB
B HEpAaBHOBECHBIX yclIoBUsAX. HenpepbiBHas
KPUCTAJUIM3ALMS KUIKOTO pacTBOpA.
CtpyKTypa I€HIPUTHON JTUKBALIMH.
I'omorenusanms. Kputudeckue ckopocTu
oxJlaxaeHus. J{ucrnepcuoHHO-TBEPACIOIINE
criaBbl. HepaBHOBECHAs! KpUCTAIUTA3ALIUAS
TBepaOro pacreopa. KorepeHtHsle u
HEKorepeHTHBIC (a3bl. VI3MEeHEeHHe CTPYKTYPhI
CILIaBOB B IIPOILIECCE TEPMUUECKHX 00pabOTOK.
JlnarpaMMbl COCTOSIHMSI CIUIABOB C TpEMs
KOMIIOHEeHTaMH. KoHIIeHTpallnOHHBbII
TpeyroJibHUK. [IpaBuio npsiMoi TUHUH.
BeprukanbHble 1 TOPU30HTAIBHBIE Pa3pe3bl
nuarpaMMbl cocTosiHusl. OCOOEHHOCTH
IIPOLIECCOB KPUCTAIIIN3ALMY B
TPEXKOMIIOHEHTHOM cucteme. /[BoliHas u
TpOMHAs 3BTEKTUKH. J[MarpaMma COCTOSIHUS U
MUKPOCTPYKTYpa CIUIaBa, TPU KOMIIOHEHTA
KOTOPOT'0 HE PACTBOPUMBI B TBEPIOM
COCTOSIHMH U HE 00Pa3yl0T XUMHUYECKHIX
COCIMHECHU.

Tepmuueckue 00padoTKn MeTALI0B U
CIJIABOB. TEXHOJOTUS METAJIIIOB U
TepMuueckue o0padboTku. Llens TepMuyeckoit
00paboTKU. XapaKTEepUCTUKU PEKUMOB
TEPMHUUECKON 00pabOTKHU: CKOPOCTH HarpeBa u
OXJIaXIEHUS, TEMIIepaTypa 1 JUIMTEIbHOCTb
Bo3aeiicTBusl. Knaccudukanus BuioB 2 2
TEPMUYECKUX 00pabOTOK METAJIOB U CILIABOB.
Omxuru 1 u 2 poaa, 3aKanka, OTIYCK U
crapeHue. CrienivanbHble BUbI TEPMHUECKUX
00paboTOK MeTaJlJI0B. MeTOo/bl ONpeieeHus
PEXKUMOB TEPMUUYECKUX 00pabOTOK IO
JrarpaMMmamM COCTOSIHMSI CILIaBOB.

JlaGoparopHbie padoThbI

Pa6ora Nel. M3yuenue meTouku
MIPUTOTOBJICHUS TUTM(OB U BHISIBICHUS UX 6
MUKPOCTPYKTYPBI AJIs1 METAIIOTpaduuecKkoro
aHaJIM3a.




PabGora Ne2. Onpenenenre reOMeTpUIECKUX
rapaMeTpOB MOPOIIKOBBIX MAaTEPHAJIOB
METOJIaMU CTEPEOMETPHUIECKON
MeTayorpadum.

10

Padota Ne3. IlocTtpoenue kpuBoii
pacmpezieneHus 1Mo pa3Mepam IapoBUIHBIX
JacTULl KapOOHUIBHOTO XKeje3a.

10

PatGora Ne4. Onpenenenue napameTpoB
0JTHO(A3HOM MOTHIIPUYECKON CTPYKTYPHI.

10

PatGora NeS. Onpenenenue yienbHOM
MMOBEPXHOCTHU paszjieia U KOJINYECTBEHHOTO
COOTHOIIICHUS (a3 B TETEPOTCHHBIX CIIaBaX.

10

PaGora Ne6. OnpeneneHnue mioTHOCTH
JIMCIOKAIIMN M KaueCTBEHHAs OLlCHKA
XapakTepa uX pacupeieeHus B
MOHOKPHUCTAJJIC KPEMHHSI.

UToro

108

34

34

40

I11. O6pa3oBaTe/ibHbIE TEXHOJIOTUHU

Y4yeOHas nporpammax-
HANMEHOBaHHe Pa31esIoB U TeM

Buj zanarus

Oo0pa3oBaresibHbIE TEXHOJIOTHHI

TpaguuoHHas JeKIUs

Beenenue. Jlexuus
o [Ipesenranus
TpaguuuoHHAs JTEKIHS
OcHOBBI KpUCTALIOTPAPHH. Jlexuus
IIpesenranus
TpaguuuoHHAs JTEKIHS
OCHOBBI KPHCTANLTTOXHUMHUH. Jlexuus p
IIpesenranus
IIponeccnl kpucTAIM3AHA Texims TpaguuuoHHas TeKIUsA
MeTaJlJI0B. [Ipesenranus
TpaguuuoHHAas JTEKIHS
Cnuasbl. CTpoeHue CIJIaBoB. Jlexuus p
[Ipesenranus
MexaHn4yecKkue CBOMCTBA ek TpaguuuoHHAs JEKIUS
MeTaJlJIoB. [IpesenTanus
TpaguuuoHHas JTeKIUs
JluarpaMMsbl COCTOSIHUS. Jlexuus p

[IpesenTanus




IV. OneHouynblie MaTepuajbl AJsi NPOBeJAeHUs TeKylled W NMPOMeKYTOYHOI

aTrecCcranmmm.

@Dopma nposedenusn 3auema. CTYJCHTHI, OCBOUBIIKME MPOrpaMMy Kypca, MOTYT

IIOJYYNUTHh OLEHKY II0 HTOraM CEMECTPOBOM M IOJIYCEMECTPOBOM PEUTHHIOBOU

arrectanuu corjacHo «llonoxeHuto o pedTuHroBot cucrteme oO0yueHus TBI'Y»

(mporokoia Ne8 ot 30 anpens 2020 r.).

TunoBble 3a1aHus AJ151 OLEHKH YPOBHS (JOPMHPOBAHUS KOMIIETEH M.

YK-1. Cnoco0eH oCymecTBJIATh NOUCK, KPUTHYECKHWH aHAJIM3 M CHHTE3

HH(l)OpMaIIHl/I, NMPUMEHATD CHCTEeMHBIH moaxoa aJid pemeHuss MoCTaBJICHHBIX

3agav:

3ananus.;

1. B HeusBecTHOM CIlIaBe MNPUCYTCTBYIOT: IIO0 JaHHBIM XHMMHUYCCKOI'O aHajin3a —

MeTaUIbl A U

B, ONTHUYECKOM MHUKPOCKOIIMM — JABa THUIIa  3CPCH,

PEHTTEHOCTPYKTYPHOTO AaHaJIM3a — JBa THNA KPUCTAJUIMYECKUX PELIETOK,

COOTBCTCTBYIOIIMC PCIICTKAM A n B. Onumure TUII CIIjIaBa.

2. Metamibel A U B HEOrpaHMYEHHO PACTBOPUMBI B KHUJKOM U HEPACTBOPUMBI B

TBepaoM cocTosaHusax. Ts™>TsB. Dprekrtuka comepxut 30 mac.% 4. Hapucyiite

PAaBHOBECHYIO lUarpaMMy COCTOSIHUSA ciuiaBa A U B.

Cnoco6 arrecranumn: [Tucrmennas pabora

Kpurepuu oueHku:

bamel

Kpurepun onenuBanus

Otnnuno(3 Oasma)

OO0yuaromuiics OJIHO U apTyMEHTHPOBAHO OTBEUAET HA BOIIPOCHI,
oOHapyXMBaeT TMOHUMaHUE MaTepuana, MOXeT O0O0OOCHOBAaTb CBOM
CYXKJICHHS, MPUBECTH HEOOXOJWMEBIC TMPUMEPHI, H3JIaracT MaTepHa
MOCIIEAOBATENHHO U MPABUIBHO

Xopormio(2 6anna)

OOyyaromuiicss aeT NpPaBUIbHBIE OTBETHI HA BOMPOCHl, HO
JIOTTyCKAeT HECYIIECTBEHHBIE OIMMOKH, KOTOPBIE CaM e UCIPABJISET, HE
yMeeT JOCTaTOYHO TJIYyOOKO H JO0Ka3aTelbHO OOOCHOBAaTh CBOU
CYXKIEHUS

Y 10BIETBOPUTEID
Ho(1 Gam)

06yanOH1HﬁCH O6H3py>I(I/IBaeT 3HaHUC W IIOHHMMAaHHEC OCHOBHBIX
ITOJIOKESHUH 3aJaHHBIX BOIIPOCOB, HO H3JIara€t MaTcpHall HEIOJHO U
AO0IMYCKACT HCTOYHOCTU B OMNPCACIICHHUU MOHATUNA WIIN (bOpMyJ'II/IpOBKe
ImpaBujl, HC YMECT JOCTAaTOYHO 000CHOBAaTh CBOU CYXKACHUA U ITPUBCCTU
MMPUMCEPHI, B U3JIOJKCHHOM MATCPUAJIC €CTh OIINOKH




Heynosnersopure
aeHO0(0 GantoB)

OOyuatonuiics oOHapy)KMBaeT HE3HAHWE OTBETa HA BOIPOCHI,
JOnmycKaeT oOmHOKH B (OPMYIHUPOBKE ONPEACICHUH W IPaBuIl,
MCKQ)KAIOIIHE UX CMBICI U HEYBEPEHHO M3J1araeT MaTepuall

IIK-4. CnocofeH TNPOBOAUTL HAYYHO-MCCJIEA0BATEILCKHE U  ONBITHO-

KOHCTPYKTOPCKHE pa3paﬁoTKn Mo OTACJILHBIM pa3jiejiaM TEMbI.

3apanme: OnumuTe NpuiaraeéMyro JuarpamMmy cocTostHus cuctembl R-Fe no cxeme:

- HepC‘-H/ICJ'II/ITe XUMHUYCCKHUEC COCAUHCHU .

—  YKaXxwuTe 110 KaKuM pCaKknusAM OHU o6p33y}0Tc;1.

—  OnuumuTe 3BTEKTUUYECKUE PCaKInm.

— Ilepeuncnure nmonmumopdHbIe MpeBpaIICHUsI.

— Ilepeunciure TBEpABIE PACTBOPHI.

—  Onummre MEKPOCTPYKTYPY CIUIABOB YKa3aHHBIX COCTABOB.

Cnoco6 arrecranum: [Iucemennas paborta uim orpoc

Kpurtepum oneHku:

bamel

Kpurepun onienuBanus

Otmuuno(3 6arma)

OOyyaromuiics MOJTHO U apTyMEHTUPOBAHO OTBEYAET HA BOMPOCHI,
oOHapyXMBaeT TIOHMMaHWE MaTepuana, MOXKET O0O0OCHOBATh CBOHU
CYXKICHHsI, TMPUBECTH HEOOXOIMMBIE MPHUMEPHI, H3JIaraeT MarepHual
MOCJIeI0BATEIBHO U MPABUIIBHO

Xopormio(2 6anna)

O6yanOHlHﬁCH AAaCT TMPaBUIIBHBIEC OTBCTBI Ha BOIIPOCHI, HO
A0IMYCKA€T HECYIICCTBCHHBIC OHII/I6KI/I, KOTOPBIC CaM K€ HMCIIPABIIACT, HE
YMEET JOCTATOIHO FJ'IY6OKO H I0Ka3aTCJIIbHO 000CHOBaTh CBOH CYXKACHUS

16HO(0 OanoB)

Y 10BIETBOPUTEIL OOyuvaromuiics oOHapyXHMBaeT 3HAHWE M IOHMMAHHE OCHOBHBIX
Ho(1 Gamr) MIOJIOKEHUH 3aJJaHHBIX BOIPOCOB, HO M3JaraeT Marepuall HENOJHO H
JIOTTYCKaeT HETOYHOCTU B OIpPENEICHUM TMOHATUN WIH (OpMYIUPOBKE
MIPaBUJI, HE YMEET JAOCTATOYHO OOOCHOBATh CBOU CYXJEHHUS U MPUBECTH

IIPUMEPBI, B U3JI0)KEHHOM MaTepHalle €CTh OIIHUOKU
Heynosnersopure OOyuaromuiics 0OHapy)XMBaeT HE3HAaHHE OTBETa Ha BOIMPOCHI,

JOTyCKaeT OMmMUOKK B  (OPMYJIUPOBKE OINPEASICHUH |  TpaBui,
HCKa)XaIOIIME UX CMBICI U HEYBEPEHHO M3JIaraeT MaTepual

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecniedeHue JUCHMILTUHbI

Pexomenayemas iureparypa

a) OcHOoBHas JiUTEpaTypa:




1. JIsixoBa, M.b. OcHOBBI (pU3MUECKOTO METAJUIOBEACHUS [DIEKTPOHHBIN
pecypc]: yue6Hoe mocobue / M. b. JlsxoBa. — TBeps: TBepckoii rocyaapcTBEHHBIN
yHUBepcureT, 2016. — 240 c.

2. Posun, K.M. Kpucrammopusuka. YaeOHoe mocobue [IIEKTpOHHBIN pecypc]:
yue0. mocodue / K.M. Po3un, B.C. [lerpakoB. — DnektpoH. aad. — Mocksa : MUCHUC,
2006. — 249 c. — Pexxum noctyna: https://e.lanbook.com/book/51712.

3. KamnynoB M.A. ®usnueckoe wmarepuanoBereHue. Da3oBble pPaBHOBECHS
[DneKkTpoHHBIN pecypc]: yueOHoe mocobue. — TBepb: TBepckoil rocynapcTBEHHBIN
yauBepcureT, 2011. — 1 snektpon. onrt. auck (CD-ROM). — Pexum nocryma:
http://texts.lib.tversu.ru/texts/fizicheskoe materialovedenie fazovye ravnovesiya 201
1/e-book/index.html.

0) JonosiHuTe ILHAS JIUTEPaATYpa:
1. bacamaes, FO.M. Kpucramiodpusrka u KpUCTANIOXUMHUS [DIEKTPOHHBIA pecypc]:
yueb. mocooue — DnekTpoH. maH. — Kemepopo : KemI'V, 2014. — 403 c. —
Pexum noctyna: https://e.lanbook.com/book/61407.

2. Posun, K.M. Kpucramnoduzuka. YaeObHoe nmocooue [ DIeKTpOoHHBINH pecypc]: yueo.
nocobue / K.M. Po3un, B.C. [lerpakoB. — DnekTpoH. naH. — Mocksa : MUCHUC,
2006. — 249 c¢. — Pexxum noctyna: https://e.lanbook.com/book/51712.

DJIEeKTPOHHBbIE 0UOIHOTEYHbIE CUCTEMbI:

1. DBC «MTH®PA-M» http://www.znanium.com
2. DBC «YHuBepcuterckas 6ubmioreka OH-JIAMH» http://www.biblioclub.ru
3. OBC «JIAHb» http://e.lanbook.com
4., Cepsep uHGOPMAIIMOHHO-METOINIECKOTO obecneueHus: ydeOHoro mportiecca TBIY
http://edc.tversu.ru
VI. Meroanyeckne Marepuajbl AJdsl O00yYalONIUXCA MO OCBOECHHIO
TUCITATIIIMHBI

BOHpOCLI AJd  MOArOTOBKM K IIMCBMCHHBIM OIIpoCaM peﬁTl/lHFOBOFO

KOHTPOJISI.


https://e.lanbook.com/book/51712
http://texts.lib.tversu.ru/texts/fizicheskoe_materialovedenie_fazovye_ravnovesiya_2011/e-book/index.html
http://texts.lib.tversu.ru/texts/fizicheskoe_materialovedenie_fazovye_ravnovesiya_2011/e-book/index.html
https://e.lanbook.com/book/51712
http://www.znanium.com/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://edc.tversu.ru/

Moayab Nel. OcHOBBI KpucTaIorpagun

Kaknmu cuMBosiamMu B KpucTaymiorpaduy 0003HAYAIOTCS CIIEIYIONTUE AIEMEHTHI
CHUMMETPHUH: TTIOBOPOTHBIE OCHM CUMMETPHUH; 3EPKAIbHBIE TIOCKOCTH CUMMETPHHU;
LIEHTP CUMMETPUU; UHBEPCUOHHBIE OCH CUMMETPUH; 3€PKATbLHO-TIOBOPOTHBIE OCH
CHMMETPUH; BUHTOBBIE OCH CUMMETPUH; INIOCKOCTH CKOJIB3SIIETO OTPAKEHUS?
Hamummre dopmyny cuMMeTpun CleayomuX IMIOCKUX (Uryp: KBajapara; pomoa;
MPSIMOYTOJIbHUKA; PaBHOCTOPOHHETO TPEYTOJbHUKA; PaBHOOEIPEHHOTO
TPEYTroJIbHUKA; MPABUIBHOTO MECTUYTOJILHUKA; KpyTa.

Onumure cUCTEMY KOOPJIMHAT BCEX KpUCTAIIIOTpaUIeCKUX CHHTOHUM.

K xakum CHHTOHMSIM OTHOCSITCA CJICAYIOIIME TOUCUHbIEC TPYIIIBI CHMMETPUM:

L33P; L33L2; L4PC; L44L25PC; LGPC; L66L2; 3L44L36L2; 3L44L36L2?

UeMy paBHBI BEKTOpa TPAHCISALMY CJICIYIOMIMNX JIEMEHTOB CUMMETPHUH:
IJIOCKOCTEH CKOJIB3SIIETO OTPaKCHUsS TUNA a; 6; ¢; N; d;

BHHTOBBIX ocel 21; 31; 32; 41; 42; 43, 61; 62;63; 64; 657

CKONBKO TIOCKOCTEH CHUMMETPUU MOXKET MNPOXOAUTh Yepe3 CICAYIOIIHE OCH
cumMetpuu: Ly; Ls; La; Le?

Ckonbko oceli cumMmeTpur Ly MOXKeT MpoXoauTh NEPHEHIUKYISIPHO CICAYIOITUM
ocsiM cummeTpun: Lo; Ls; La; Ls?

Bo3MOXHO M B KPUCTAUIMYECKUX MHOTOIPAHHUKAX CYIIECTBOBAHUE JIBYX
nepecekarommxcs oceit Lo; Ls; Laj Lg?

Kakue 1OBOpOTHBIE OCH CHUMMETPUHM BO3MOXHBI B  KPUCTAUTMYECKUX
MHOT'OTpaHHUKaX?

Kakue WHBEpCMOHHBIE OCH CHMMETPUM BO3MOXKHBI B KPHUCTALUIMYECKHUX
MHOT'OTpaHHUKaX?

Uemy paBHBI 2JIeMEHTapHbIC YTkl ocel cummeTpuu Li; Lo; Ls; La; Le?

Kakue yrael Mexay  IJIOCKOCTAMH  BO3MOXHBI B KPUCTAUIMYECKUX
MHOT'OTpaHHUKaX?

Kakune 13 BUHTOBBIX OCE€l CUMMETPHUU SIBIIIIOTCS HEUTPAIbHBIMU?
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Kaxkue Tunsl pemetok bpaBs cyiecTByoT BO BCeX CUHTOHUSIX.
HazoBute koinyecTBo:

KpUCTAIIOTPA(QUUECKUX KaTETOPUIA;

KpUCTauIorpapuueckux CUHTOHUA;

TOYEYHBIX KJIACCOB CUMMETPUH;

IPOCTPAHCTBEHHBIX IPYII CUMMETPUH;

IPOCTPAHCTBEHHBIX IPYIII aHTUCUMMETPUU;

MPEACIIBHBIX TOYCUHBIX TPYIIT CHMMETPHUH;

TUIIOB pelieTok bpags.

Moayasb Ne2.

OCHOBBI KPHCTAJVIOXUMHHU

Yro Takoe 3((HEeKTUBHBIN paguyc aTOMa WK HOHA U OT YEro OH 3aBUCHUT?
Yrto Takoe KOOPANHALMOHHOE YHCIIO0?

Kaxk cTpoutcs KOOpAHMHALMOHHBI MHOTOTPAHHUK?

Kaxk onpenennTs cTeXHOMETPUUECKYIO (POpMYITy BEleCcTBA?
Ilepeuncinte TUIIBI CBS3€M B KPUCTANIMYECKUX CTPYKTYpPAX.

Yro Takoe Ko3(PUIHMEHT KOMIAKTHOCTH CTPYKTYpPbI?

[Iepeuncnure MIIOTHENIIME YITAKOBKU YaCTUIl B CTPYKTypax.

Kaxkossl ko3¢ dunmenTsl kommnaktHoctd OLIK, 'K u I'TTY pemierok?

UeM oTnryaroTCs ABE INIOTHENIINE YIIAKOBKM YaCTUI] B CTPYKTypax?

. YTo TaKkoe mOJIUTHITUS?

OcHOBBI GPU3MKH peaIbHBIX KPUCTAJLIOB

UeMm oTIMYaroTCsA UICaNbHbIA U PEATIbHBINA KPUCTAILIIBI?

Yro Takoe MOHOKpHCTaI? KakoBO CTpOEHHE MONMKpUCTAILIA?
[lepeuniciute TUIIBI TOYEUHBIX J1€(PEKTOB B KpUCTAIIAX.
[lepeuncnure TUIBI TMHEWHBIX AEPEKTOB B KpUCTAJIAX.
[lepeuncnure TUIBI TOBEPXHOCTHBIX 1€(PEKTOB B KpUCTaJIIAX.

[lepeunciure TUIBI 00BEMHBIX AE(EKTOB B KpUCTAILIAX.
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Hamumure ¢opmyny st paBHOBECHOW KOHIIGHTpAIUs TOYEUHBIX JEPEKTOB B
pearbHOM KpHCTaIE.

Uto Ttakoe BekTop broprepca, kakoBa €ro OpHEHTAIlUs OTHOCHUTEIBbHO JIMHUU
JTUCTIOKALNM pa3IMYHbIX TUIIOB?

UeM oTIMYAOTCS MAJIOYTJIOBBIE U OOJIBIICYTJIOBBIC TPAHUIIBI 3EPEH?

Kakyto cTpykTypy KprcTaijia Ha3bIBaIOT «MO3aAUIHOM» WA «OJIOUHOM?
IIponecchbl KPUCTAUIM3ANMH METAJLJIOB

Urto Takoe TeopeTrueckas U pakTuuecKas TeMrepaTypbl KpUCTAILIU3AIUN ?

UTto Takoe nepeoxyiaxaeHue U nepeHarpeBaHue?

UTO MOHUMAIOT MO/ CTENEHBIO NMEPEOXITKICHUS?

UTo TaKO€ KPUBBIE OXJIAKICHUS U HArpeBaHUs?

HazoBute nBa 351eMEHTapHBIX MPOIECCa KPUCTALIA3ZAIUH.

Kakoii 3apoipIin KpucTaIn3alii Ha3bIBA€TCSl YCTOMYMBBIM?

Kaxkas ¢opma kprcTajioB Ha3bIBA€TCS PAaBHOBECHOM ?

[lepeuncnure HepaBHOBECHBIE (DOPMBI KPUCTAJIIOB.

HazoBuTe TUIIMYHBIC 30HEI B CTPOCHHUHN MCTAJNIMYCCKUX CIIMTKOB.

. Uto Takoe moJuMop(u3M U asIoTPOIHs.

CnnaBbl. CTpoeHue CIJIABOB

Yro Takoe cruiaB?

Ilepeuncnure METOIBI OJIYYEHUS CILIABOB.

Kaxkue criaBel Ha3pIBalOTCA METAIIMYECKUMU ?

UeM 0TIMYaroTCA YCTOMYUBBIE U HEYCTOMYMBBIE XUMUYECKUE COCTUHEHNUSA?
Yro Takoe 00JaCTh TOMOT'€HHOCTH METAJUIMYECKOTO COSTUHEHUS?

Kaxoit meTaiu1 B TBEpAOM PacTBOPE HA3bIBAECTCSI pACTBOPUTENIEM?

YeM OTIMYAOTCS OTpaHUYEHHbIE U HEOTPAHUYEHHBIE TBEP/IbIE PACTBOPHI?
Yro takoe uzomoppuzm?

YeM oTianuaroTcs YHOPAAOUYCHHBIC U HCYITOPAJOUYCHHBIC TBCPABIC paCTBOpI)I?

. UTO Takoe pacTBOpPHI BHIYUTAHUS?

JAnarpammbl COCTOSIHUS

Yto Takoe AuarpaMma COCTOSHUA TCpMOI[HHaMI/I‘IeCKOﬁ CUCTEMBI?



Yro Takoe (aza?

YTo NOHUMAIOT 1101 KOMIIOHEHTAMHU CHCTEMBI?

Yro Takoe cTereHb CBOOOIbI CUCTEMBI?

Cdopmymupyiite npaBuiio ¢as ['ud0ca.

Yro Ttakoe 3BTeKTHKA. Kakas peakiius Ha3pIBACTCS SBTCKTUUCCKOM?

YeM OTIMYAIOTCS MPOIECCHI IEPBUYHON U BTOPHYHON KPUCTALTU3AIUH?

Kaxkas peakunst Ha3pIBa€TCS NEPUTEKTUUECKOM?

© oo N o 00~ WD

Kaxkas PCaKIusd Ha3bIBACTCA BBTeKTOHHHOﬁ?
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. Kakue a3pl Ha3bIBaIOTCS KOT€PEHTHBIMU?

TpeOoBaHus K PeTHHT-KOHTPOJIIO
B cemecTpe mpoBoauTCS 1Ba KOHTPOIBHBIX MOTYJIS.
| Mooyns — 30 Gamnos. [TuceMennslit onpoc no Teopuu (10 Boripocos) — 30 6anoB:
no 3 Gajuia — 3a MpaBUJIBHBIM OTBET HA KaXK[bIM BoIpoc, o 1-2 6arnia — 3a HEeMOIHBIN
OTBET.
Il mooynws — 70 6annos. [Tucsmennsiit onpoc 1o Teopuu (10 Bonpocor) — 30 Ganios:
1o 3 Oajia — 3a MPaBWIbHBIN OTBET Ha KaXKJbIA BONPOC, 1Mo 1-2 Oania — 3a HEeMmOJIHbIHI

otBeT. JJabopaTopusie paboTh (6 padot) — 40 Ganios.

VI1l. MaTepuajibHO-TeXHUYECKOe o0ecredeHne

Jljis IpoBeeHUs JIEKIIMOHHBIX 3aHATUN HE0O0X0AUMa ayJIuTopus, 000pyIOBaHHAs
MyJIbTUMEIUUHBIM  TIpoekTopoM. st  obOecnedeHuss  J1aOOpaTOPHBIX  3aHSATUM
UCTIOJB3YI0TCs MeTayutorpaduaeckue mukpockornbsl Neophot 30 u Axiovert 200 MAT, a

TAKIKC IICPCOHAJIbHBIC KOMIIBXOTCPEI.

VY4eOHO-HaydHas 1. Jlabopatopubie  anektponHsie | Microsoft Windows 10 Enterprise
nabopaTtopus MarHuTHBIX | Becwl ¢ rupeit M-ER 122ACF JR- MS Office 365 pro plus.
1 DJIEKTPUIECKUX 600.01 LCD Kaspersky Endpoint Security mms
u3mepenuit Ne 40 (170002 | 2. Borprmerp AKUIT-2101 Windows
Tsepckas o0, T. TBepp, | 3. Bomprmerp AKUII-2101 ApxwuBarop 7-Zip - 6ecruiaTHO
CanoBsiii Tiep., 1. 35) 4. VIcTOYHUK TIATAHUSA C OIIHEN Acrobat Reader DC - 6ecrnatHo
unrepdeiica USB AKUII-1141 Google Chrome — 6ecrutatHo
5. UcTtouyHuk mUTaHHUsS C OMIUeH [Toura Outlook — GecrutatHo
uaTepdeiica USB AKUII-1141 Origin 8.1 Sr2 -
6. Komnerorep iRU Corp 510 I5- noroBop Nel3918/M41 or




2400/4096/500/G210-512/DVD-
RW/WTS

7. Kommbrorep ¢ monutopom 940N
Core 6550 Box/Asus
P5KSE/2*1024DDRI1/160/7200/D
VDRW/

8. Dkpan HacTeHHbIN ScreenMedia
153*203

9. MynbTumerp udpoBon
BbIcOKOU TouHocTu UT804

10.  VYcraHoBKa  UMITYJIBCHOTO
HaMarHnyuBanus "MuineHs"

11.  MynabsTumerp ¢ poBon
BbIcOKOH TouHocTH UT804 (2 1mT.)
12.  DnexrpomarHur (3 mr.)

13.  Dnexkrpomaraut OM-1

14.  Ocummnorpad C-1-68

15.  ®epporecrep

16.  bnok nuranus b5-9

17. Boastmerp B7-27A (2 mT.)
18.  T'eneparop I'3-102 (3 mr.)
19. Hcrounmk  nurtanus b-5-
8 (2 mr)

20.  Ocmumrorpag C-1-65

21.  T'enepatop I'3-34 (2 mrt.)
22.  bnok nurtanus b-5-21

23. Muxkposebepmerp P-190
24.  Tlpoextop BenQ MP777

25.  bnoxk nutanus

26.  Boabsr™erp B-7-23

27. Teneparop I'3-109

28. T'enmeparop ®-578

29. MUcrounuk nurtanus b-5-21

24.09.2009 ¢ 3A0 «CodrJlaitn
Tpeiny;

NI MAX Measurement &
Automation Explorer — 6ecriatho
Microsoft Visual Studio 2019 - Akt

Ha nepenauyy npaB Nel051 ot
05.08.2020 r.
Mozilla Firefox -6ecriatao

VY4eOHO-HayuHas
n1abopaTopus ONTUYECKON
Mukpockornuu Ne 38
(170002 Tsepckas 0611., T.
TBepsw, CanoBslii iep., 1.
35)

1. Muxkpockon Axiovert 200 MAT
2. OnTuyeckuit
MeTauIorpapuIeCcKuii MUKPOCKOTT
Neophot-30
3. IlepecTpanBaeMbIii HCTOUHUK
MOCTOSTHHOTO MarHUTHOTO TOJISt
OOJBIIION UHTEHCUBHOCTH
4. A30THBII KpHUOCTaT
5. Konrpomep GPIB-USB-HS
778927-01
6. [TpemycumuTeb HaNPSHKEHUS
manomymsinuii SR 560 Stanford
7. BonmbT™METp-MYIBTHMETP
YHUBeEpCaJIbHBIN I (poBOii (5 mIT)
8. JInHelHbIN UCTOYHUK TUTAHHS
HY1505D
9. Ckanep mis BoasT™MeTpa B7-78/1
(2 mT)

10. JIsyxdasusiii Lock-in

Microsoft Windows 10 Enterprise -
MS Office 365 pro plus
Kaspersky Endpoint Security ms
Windows
ApxwuBarop 7-Zip - 6ecruiaTHO
Acrobat Reader DC - 6ecrutatHo
Google Chrome — 6ecrutatHo
[Touta Outlook — 6ecrutatHO
Origin 8.1 Sr2 -
noroop Nel3918/M41 ot
24.09.2009 c 3A0 «CoptJlaiin
Tpeinn»;

NI MAX Measurement &
Automation Explorer — 6ecriiatHo
Microsoft Visual Studio 2019 - Akt
Ha nepegady npas Nel051 ot
05.08.2020 r.

Mozilla Firefox -6ecrnatao




ycunutesb SR 830 (2 mt)

11. UcTouyHUK NUTaHUS
MOCTOSTHHOTO TOKa
nporpammupyembiii AKNUIT-1118
12. ABrotpancdopmarop 1-da3ubrit
TDGC2 3KVA 12A 220V
13. UcTouHUK TUTAHUS
MIOCTOSIHHOTO TOKA U HAMPSKEHUS
OOJIBIION MOLTHOCTH
14. DnexkTpoMarHuT
15. Buneokamepa nudponas
16. Buneoxkamepa nudponas
Levenhuk
17. CuctemHbIi 00K ¥ 2 MOHUTOpA
P IV 1.8G Box/Asus
18. Kommbprotep ¢ MmonutopoM Intel
Pentium Xeon 2.0 I'T'u
1333Mru/DIMM DDR2
19. BonbT™MeTp yHUBEpCATBHBII
udposoit B7-78/3
20. Ckanep Epson Perfection V37
21. CuctemHbIit OJI0K U 2 MOHUTOPA
Samsung E1920 PIV
2800/P4P800/256
22. Becwl nabopaTtopubie BJI-120 ¢
rupeit kanuoposouHoi 100rE2
23. Becsl mabopatopusie BJITO-
500r ¢ rupeii kanubpoBouHoit S00r
F2
24. Monutop x/k 17" BenQ Silver-
Black 1280*1024
25. TIpoextop EPSON EB-X05
EEB
26. lIka¢ BBITSKHON
27. Monutop 17" Samsung
SuncMaster 173P
28. Monurtop LG-TFT20 W2043
SE-PF (2 mr)

29. bpourtoposuiuk Bulros S60
30. CuctemHslii 6ok P4
3200/Asus AP130-EI1/512DDR
400(41ut)/200Gb
31. Jukrodon uudposoit Olympus
VN-8100PC
32. [MasmpHas craumus CT-937
33. [TassmpHUK

VIIIl. CBenennst 00 00HOBIeHNH padoyeil MPOrpaMMbl IMCHUILIHHBI

Ne 1.1

OOHOBJIeHHBII pa3aen
padoueii mporpaMmbl
JUCHMILIAHBI

Onucanuve BHECEHHBIX
W3MEHEeHHN

PexBu3uThnI
AOKYMEHTa,
YTBEpAMBIIIETrQ




H3MCHCHUSA




