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I. AnHOTALIUA

1. lean u 320291 TUCHUILIHHBI

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.

3ajayaMu  OCBOCHMS JTUCHMIUIMHBI SIBJISIIOTCS (OPMUPOBAHME W Pa3BUTHE Y
00ydJarommuxcsi KOMIIETCHIIMI: CIIOCOOHOCTh OCYIIECTBIISITh IOUCK, KPUTHYECKUM
aHalu3 W CHUHTE3 HUH(POPMAIMU, MPUMEHITh CUCTEMHBIM MOJAXOMA JJIsi pPEIICHUs
ITOCTaBJICHHBIX 3a/a4; CIIOCOOHOCTH MTPOBOAUTH HAYYHO-UCCIIEA0OBATEILCKUE U OIBITHO-

KOHCTPYKTOPCKHC p213pa60TKI/I I10 OTACJIBHBIM pPa3cjiaM TCMBI.

2. Mecto nucuuniannbl B cTpykrype QOOII

Huciuminaa «OCHOBBI (PU3WYECKOTO METAJIOBEACHHUS» HU3Yy4aeTcsl B MOJYJIe
«MaruutHbele Matepuainbl B pamuodusuke» bioka 1. JIucHuIuimHbl 4acTu y4eOHOTO
m1aHa, opMUPYEMOi YIaCTHUKAMU 00pa30BaTENIbHBIX OTHOIICHHH.

ConepxaTenpHO IHCHMIUIMHA CBfi3aHA C JUCHUAIUIMHAMU «®PH3MKa MAarHUTHBIX
MaTepualioB», «JloMeHHas CTpyKTypa MarHeTukoB», «lIpoieccel nepemMarHM4YMBaHUS
MAarHeTUKOB», «Mmukpomarsernsm». JlJId  yCIEIIHOTO OCBOEHUSA  JIHCLMIUIMHBI
HEOOXOJIMMBbI 3HAHUSI OCHOBHBIX 3aKOHOB OOIIE U TeopeTHdecKkorl (HU3UKHU.
JucuunnvHa ABJISICTCS OCHOBOM o011ero dbusznueckoro IIPAKTUKYyMa,
ITPOU3BOJICTBEHHOM Y NMPENAUIIIOMHON MPAKTHUK.

[Tpodeccnonanbubie  KOMMIETEHIMH, CGHOPMHUPOBAHHBIE TIPU W3YUYCHUH JAHHOU
JCITUTUTAHBI, HEOOXOMUMBI Ui YCTIEUTHONW padOThl OOYYarOIIErocs MPH BBIMOIHECHUN

BBIITYCKHOM KBATM(PHUKALIMOHHON pabOTHI.

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



B TOM YHUCJIE:

KOHTAKTHAasl ayANTOpHAas padora: jnexiuu 34 yaca, 1abopaTopHbie padoThl 34 yaca;

camMocTosiTeibHas padora: 40 yacos.

4. Ilnanupyemblie pe3yjbTaThl 00y4eHHS MO JUCHUIIMHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbLHOI NIPOrpaMMbl

[Tmanupyemsble pe3ynbTaThl OCBOCHHS
00pa3oBaTeabHON MPOrpPaMMBbI
(popmupyembie KOMIETSHIINHN)

[1nanupyemsble pe3yabTaThl 00yUeHHUs 110
JTUCHUTIITUHE

YK-1. CnnocoOeH ocylIiecTBIATh
MMOMCK, KpUTUYECKUMA aHAJIN3 U CUHTE3
uHdOpMaIuu, TIPUMEHSITh CUCTEMHBIN
MO/IXO/1 JIJISl PEIICHHUS TOCTaBICHHBIX
3aj1ay.

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

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

IIK-4. CnocobeH npoBOIUTh HAYYHO-
UCCJIEIOBATEIbCKUE U ONBITHO-
KOHCTPYKTOPCKHE  pa3pabOTKU MO
OTJIEJIbHBIM pa3/iesiaM TEMBI.

IIK-4.2. [IpuMeHseT MeTOIbl aHallu3a HAy4YHO-
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:xxanue NUCHUIIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaMm (pa3jenam) ¢
YKa3aHHMEM OTBEJCHHOI0 HA HUX KOJHYECTBA aAKaAeMHUYECKHMX YacOB W BHIOB

Y4eOHbIX 3aHATHH.
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Jleknuu
BBeaenune. MeTalsioBeZIEHUE U €I'0 LIETH.
Kpurepuun Meramimmueckoro CoCTosHUS
BemiecTBa. CoBpeMeHHas KilacCU(DHUKaIIUs 2 2
MeTauioB. MeTobl NCCIEA0BaHUS CTPYKTYPBI
METaJLIOB.

OcHoBbl kpucragiorpapuu. Kpucrammyec-
Kasl CTPYKTypa U IPOCTPAHCTBEHHAS PELIETKA.
Onepauuu u 3J€MEHTbl CAMMETPUHN
KPUCTAJJINYECKUX MHOTOTPAHHUKOB.
[11n0cKkOCTh CUMMETPHUH, OCh CHMMETPHH,
LeHTp cumMeTpud. [TonspHble HanpaBIeHUS.
WHBepcHOHHBIE OCH CUMMETPHUH. 3epKaJIbHO-
IIOBOPOTHBIE ocu cummeTpuu. Kpucramiorpa-
(udeckre KaTeropuy 1 CHHrOHUH. Pererkn
bpass. TeopeMsl 0 coueTaHNM TOUEUHBIX
AJIEMEHTOB CUMMETPHUH. TOUEUHBbIE TPYTIIIHI
CUMMETpPHUU U UX Kiaccudukanus. JlaysBckue 12 8 4
KJIACChl CUMMETPUU. DHAHTHOMOP(HbBIE
¢urypsl. Kpucrannorpapudeckne HHIEKCHI
Munnepa. Onepanuu u 31eMeHTbl CAMMETPUN
KPUCTAININYECKUX CTPYKTYp. Tpanciauus.
ITnockocTu CKOMB3AIMIETO OTPAKEHHUS.
Bunrossie ocu cummerpui. [IpoctpancTsen-
HbIE IPYIIBI CHMMETPUN U CUCTEMBI X
o6o3HaueHui. [IpocTpaHCTBEHHbIE IPYTIIIBI
anTucuMMmeTpuu. [IpeaensHblie rpynmsl
cummeTpun. OCHOBHOM MPUHIMI CUMMETPUH B
KpUCTAILIIOPU3UKE.

OCHOBBI KPHCTAVIOXUMHHU. ATOMHBIE U
WOHHBbIE paguychl. KoopIMHAIMOHHOE YUCIIO 1
KOOPJAMHAILIMOHHBIN MHOl“Ol“paHHI/IIf. A 2 2
Omnpenenenre CTeXUOMETpUIECKor (HopMyIIbl
BeleCTBA. THUIIBI CBS3U B CTPYKTYpax:
MeTaluTn4uecKasi, HOHHas, KOBaJIcHTHas 1 Ban-
nep-Baanbca. [InoTHelmme ynakoBKM 4acTUIl




B cTpyKkTypax. [lonurunus.

IIponecchl KPpUCTANIM3AUNH METAJLIOB.
OHepreTu4ecKue ycloBus npouecca
KpUCTaJUIM3auuu. TeopeTnyeckas u
(bakTHueckas TeMnepaTypbl KpUCTALIU3ALHH.
IIepeoxnaxnenue u nepeHarpesanue. Kpusbie
OXJIAKJCHUS U HarpeBaHusa. MexaHusm
npouecca kpucrammszanuu. [Ipocrenmas
cxeMa kpuctamnsauuu. Kunernueckas kpusas
kpucrtam3anud. Kpussle Tammana.
TepMonnHaMuka npouecca KpUCTaJUIA3ALMH.
Kputnueckuit pasmep yCTOMYMBOrO 3apOobIIia.
PeanpHble nponeccs! KpUCTAIIM3aLUU
MeTauloB. PaBHOBECHAsI M HEPaBHOBECHAs
¢dopma KpucTauioB. TUIIMUHOE CTPOEHUE
METaJUIMYECKUX CIUTKOB. BimsiHue ycnosuit
OXJIAKJCHUS HA CTPYKTYPY METAJUIMUECKUX
CIIMTKOB. MeTOo1bI IOJTy4EeHHS
MOHOKPHUCTAJIJIOB, KPYITHO3EPHUCTBIX
MTOJIMKPUCTAIIOB, MEJIKOKPUCTAININYECKHX,
aMOpP(PHO-KPUCTAIUIMYECKUX 1 aMOP(HBIX
METaJUIOB. Y HUKAJIbHOCTh CBOWCTB METAJIJIOB B
aMOp(HOM COCTOSTHUHU. SIBIIeHHE
nonuMopdusma. Aorponrdeckue Gopmel.
AmoTponus Keje3a 1 0J0Ba.

Cmiasbl. CTpoenne ciiiaBoB. CIuiaBbl.
MeTonsl nonydenus cruiaBoB. Knaccudukanus
crtaBoB. CBOMCTBAa METAJUIMYECKHX CILJIABOB.
MexaHuueckrue cMecH MeTasioB. THITbI
XUMHYECKHUX COCIUHCHHIA JIEMEHTOB. 3aKOH
BaJICHTHOCTH B COSAMHEHUAX METAIIOB U
HeMeTauioB. O0JaCTH TOMOTE€HHOCTH
METaNTNYEeCKNX coennHeHuil. TBepabie
pacTBOpPHI HA OCHOBE OJTHOTO UX KOMIIOHEHTOB
cruiaBa. PacTBOpHI 3aMellieHus: U BHEAPEHUS.
Brnustaue nernpoBaHus Ha CBOMCTBA CIIABOB.
Heorpannuennsie u orpaHMYeHHBIC TBEPIbIC
pacTBOpHI 3amenieHus. SIBieHne
nzoMopdusma. TBepabie pacTBOPHI HA OCHOBE
XUMHUYECKHUX COeTMHEHMN. PacTBOpBI
BbIUUTaHUs. J[aTbTOHUBI U OEPTOIIIHIBI.
YnopsimoueHHBIC TBEP/IBIC PACTBOPBHI.
DNEeKTPOHHBIE COSTMHEHUS METAILIOB ((ha3bl
IOm-Posepn). ®azwr JlaBeca. @a3pl BHEAPEHUSI.

MexaHnueckne CBOMCTBA METAJJIOB.
Mertauibl Kak KOHCTPYKIIMOHHBIE MaTEPUAIIBI.
Ynupyras u mnactuyeckas aegopmaruu. Buabt
KpUBBIX Aepopmari. MexaHnueckue
XapaKTEPUCTUKU MAaTEPUATIOB: KECTKOCTb,
MOJIYJIb YIIPYTOCTH, IPEAEN TEKYUECTH, TPEIEIT




MIPOYHOCTH, INIACTUYHOCTb, BA3KOCTb.
JucnokanmonHas Teopus INIACTHYECKON
nepopmaruu MetamuioB. CriocoObl ypouHeHus
METAJUIOB. SIBIIEHHE CBEPXIUIACTUYHOCTH
METaJUIMYECKHUX CILIaBOB. fIBJIEHHE HAKJIENa.
CTpyKTypHbIE U3BMEHEHUS B METaIax Mpu
wiacTuyeckux nedopmanuax. Bosspar u
pekpuctamumm3anus. Temmeparypa
pekpucrammn3auuu. ['opsyas 1 Xxono1Has
oOpaboTka maBneHueM. HeHakiensiBaeMbie
MeTtauibl. CTpyKTypHbIE U3BMEHEHUS TIPU
MIEPBUYHON pEKpUCTAIIN3ALUU. MeXaHu3Mbl
pocTa 3epeH NpU BTOPUUHOU
PEKPUCTAIUIM3ALMU: 3aPObIIIEBbIH,
MUTPAIlMOHHBIN, CIUSHUSA 3epeH. Haae:xxHocThb
U JIOJITOBEYHOCTh METAJII0B. MeXaHU3Mbl
XPYIIKOT'O U BSI3KOTO pa3pyuieHus. Tumsl
ckonoB. @pakrorpadus. Biusaue
TeMIepaTypbl HA MEXaHU3M Pa3pyLICHUS.
[Topor xyag010MKOCTH, TEMIIEPATYpa
MOJYXPYNKOCTH, 3aI1ac BA3KOCTH.

JAunarpammbl cocTosinus. Pa3za, KOMIIOHEHT,
cTerneHb cBo6oab! cuctemsl. [IpaBuiio a3z
I'u66c¢a. [Ipumepsl HOH-, MOHO- U
OuBapuaHTHBIX cucteM. [IpaBuio ¢a3 ['m60ca
st MeTaioB. OCOOCHHOCTH TEMITEPaTyPHBIX
YCIIOBUH KPUCTAJUIN3ALMUA OHO-, IBYX U
TPEXKOMITOHEHTHBIX METAIJINYECKUX CIUIABOB.
MeTo1bl TOCTPOEHMSI IUarpaMM COCTOSIHUSL.
[IpaBuio OTPE3KOB I qUArpaMM COCTOSTHUS
OuMHapHBIX criaBoB. J(uarpamma cocrostHus 1
poJia il MEXaHUYECKUX cMeceil. DBTEKTHKA.
OBTeKkTHUEeCKas peakiuus. Juarpamma
COCTOSIHUS 2 poja JIsl HEOrpaHUYEHHBIX
TBEPABIX PaCTBOPOB. PaBHOBECHOE COCTOsIHUE
criaBa. Auddysus B xxuakoit u TBepaoi dase.
JlnarpamMmbl cocTOsTHUS 3 poja Juist
OTrPaHUUYEHHBIX TBEP/BIX PACTBOPOB.
JlnarpamMma ¢ 5BTeKTUKOM. [lepBuuHas u
BTOpHUYHAs KpUcTauM3auus. luarpamma c
nepuTeKTUKON. [lepurekTrueckas peakuus.
Oco06eHHOCTH MUKPOCTPYKTYpHI. J{narpaMmmbl
COCTOSIHUS 4 poja JUIsl CTIJIaBOB, KOMIIOHEHTBI
KOTOPBIX 00pa3ylOT XUMHUYECKUE COCTUHEHHMS.
VYcroiunBbIe U HEYCTOMYHUBBIE XUMUYECKHE
coequHeHus. /luarpaMmsl ¢ OTHUM U
HECKOJIbKUMH YCTOWYUBBIMH XUMHUYECKUMHU
COEIMHEHUSMH U TBEPABIMHU PACTBOPAMH Ha UX
ocHOBe. /[narpamma ¢ HEyCTONYMBBIM
XUMHUYECKUM coelMHeHueM. /luarpammel
COCTOSIHUS /1715 CTJIAaBOB, UCTIBITHIBAIOIINX
NOJUMOpP(HBIE MPEeBpaIIeHUs. DBTEKTOU U

18

10




ABTEKTOMIHAA peakuus. CBA3b MEXKIY
JMarpaMMOl COCTOSIHUSL U CBOMCTBAMH
OuHApHBIX cIIaBoB. Kpucraminsaius crjiaBoB
B HEPABHOBECHBIX yCI0BUIX. HenpepbiBHas
KPUCTAJUIM3ALUs )KUJKOTO pacTBOpA.
CtpykTypa I€HAPUTHON JTUKBAIUH.
I'omorenuzaums. Kputnueckue ckopoctu
OXJIXKJIeHUS. JIUCIEpCUOHHO-TBEPICIOLIME
cruiaBel. HepaBHOBECHAs! KpucTan3amus
TBEPAOro pactBopa. KorepeHTHole u
HeKorepeHTHbIe (da3bl. I3MeHeHHne CTPYKTYpbI
CIUTaBOB B MIPOIECCE TEPMUIECKIX 00pabOTOK.
JlnarpaMMbl COCTOSIHMSI CIUIABOB C TPEMS
KOMIIOHeHTaMH. KOHIIEHTpallnOHHbII
TpeyrosubHUK. [IpaBuio npsMoin TUHUM.
BepTtukanbHbie 1 TOPU3OHTAIBHBIE PA3PE3bI
auarpammbl coctosiHusl. OCOOEHHOCTH
MPOLECCOB KPUCTAJIIU3AIUH B
TPEXKOMIIOHEHTHOM cucTeme. J[BorHas 1
TpOitHas IBTEKTUKU. J[Marpamma cOCTOSIHUS U
MHKPOCTPYKTYpa CIUIaBa, TPU KOMIIOHEHTA
KOTOPOTr'0 HE paCTBOPUMBI B TBEPIOM
COCTOSIHMH M HE 00pa3ylOT XUMHYECKHX
COETUHEHUH.

Tepmudeckue 00padoOTKH METALJIOB U
CIUIABOB. TEXHOJIOTHS METAIIIIOB U
TepMuyeckue oopadotku. Llenas Tepmuyeckoit
00paboTKu. XapaKTEePUCTUKH PEKUMOB
TEPMUYECKON 00pabOTKU: CKOPOCTH Harpesa u
OXJIQXJICHUS, TEMIIEpAaTypa U JUTUTEITHHOCTD
Bo3zaelcTBus. Knaccudukanus BuioB 2 2
TEPMUYECKHX 00paOOTOK METAJUIOB ¥ CILIABOB.
Omxuru 1 u 2 pona, 3aKajnka, OTIYCK U
craperne. CrieninanbHbIe BUIBI TEPMHUECKUX
00paboTOK MeTalJI0B. MeTo/1bl ONpeieieHus
PEKUMOB TEPMUYECKUX 00pabOTOK 110
JrarpaMMaM COCTOSIHHSI CIUTaBOB.

JlaGoparopHbie padoThbI

PaGora Nel. M3ydenne MeTOOUKN
MPUTOTOBIICHUS NITU(OB U BBISBICHUS HX 6
MUKPOCTPYKTYPBI JJIs1 METAIIIOrpapruecKoro
aHanu3a.




Padora Ne2. Onpeznenenue reoMeTpu4ecKix
[apaMeTPOB MOPOLIKOBBIX MAaTEPUAIOB 10
METOJIaMHU CTEPEOMETPUUECKON
MeTautorpaduu.

PabGora Ne3. [loctpoenue kpuBoi
pacrpeiesieHus 1o pa3MepaM MIapOBUIHBIX 10
4acTUIl KapOOHUIILHOTO XKelle3a.

Pa6ora Ne4. Onpenenenue napameTpon 10
0JIHO(a3HOM MOTUIIPUYECKON CTPYKTYPBHI.

Pa6ora NeS. Onpenenenue yaeabHON
MOBEPXHOCTH pasJiesia ¥ KOJTMYECTBEHHOTO 10
COOTHOIIEHUS (pa3 B FeTePOreHHBIX CIIIaBaXx.

Pa6ora Ne6. Onpenenenue mIoTHOCTH
JMCIIOKAIINN ¥ KaYeCTBEHHAs OI[CHKA 8
XapakTepa uX pacripeiesieHus B
MOHOKPHCTAJIJIC KPEMHHSL.

HUTOI'O 108

34

34 40

I11. O6pa3oBaTe/ibHbIE TEXHOJIOTUHU

Y4yeOHas nporpammax-

Bua 3ansarusa
HAaMMEHOBaHUe Pa3aesioB U TeM

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

TpaguuuoHHAs JTEKLIHS

Beenenue. Jlexuus
e H IIpesenranus
TpaguuuoHHas TeKIUsA
OcHoBbI KpHuCcTaLTOTPadUH. Jlexuus p
[Ipesenranus
TpaguuuoHHas JeKIUsA
OCHOBBI KPUCTAIJIOXHUMHUH. Jlexuus pam H
[Ipesenranus
IIpoueccsl KpUCTANIMZALUT Texuns TpaguuuoHHAs JTEKIHS
MeTaJLI0B. [IpesenTanus
TpaguuuoHHas TeKIUsA
Cmnasbl. CTpoeHue CIUIABOB. Jlexkuus pajtt H
[IpesenTanus
Mexannyeckue CBOMCTBA Textms TpaguuuoHHAas JTEKIHS
MeTaJLI0B. [IpesenTanus
TpanuuroHHAs TEKIMS
JluarpaMMbl COCTOSTHMSI. Jlexuust

[IpesenTanus




IV. OneHouynblie MaTepuajbl AJsi NPOBeJAeHUs TeKylled W NMPOMeKYTOYHOI

aTTEeCTALMH.

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

IIOJYYNUTHh OLEHKY II0 HTOraM CEMECTPOBOM M IOJIYyCEMECTPOBOM PEUTHHIOBOU

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

(mporokoia Ne8 ot 30 anpens 2020 r.).

Tumnosbie 32JaHUSA /I OLIEHKH YPOBHSA (POPMHUPOBAHUS KOMIIETCHIIUM.

YK-1. Cnoco0eH oCymecTBJIATh NMOUCK, KPUTHYECKWI 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 AaHalIM3a — JBa THNA KPUCTAJUIMYECKUX PELIETOK,

COOTBCTCTBYIOIIMC PCIICTKAM A n B. Onumure TUII CIIjIaBa.

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

A B .
TBEpAOM coctosiHusX. Ts >Ts”. OBrektuka coumepxkut 30 mac.% A. Hapucyiite

PAaBHOBECHYIO lUarpaMMy COCTOSIHUSA ciuiaBa A U B.

Cnoco0 arrecranum: [Iucemennas pabora

Kpurepuu oueHku:

bamner

Kpurepuu onieHuBaHus

Otnnuno(3 Oania)

OOyyaronuiics MOJTHO U ApTYMEHTUPOBAHO OTBEYAET HA BOIIPOCHI,
OOHapy)XMBaeT TOHMMaHWE MaTepuaia, MOXKET O00OO0CHOBaThH CBOU
CY)KICHHS, MPUBECTH HEOOXOJUWMBIE TPUMEPHI, H3JIaraeT MaTepuain
MIOCJIE0BATENBHO U TPABUIILHO

Xopomo(2 6aina)

OOyuaromuiicss JaeT TpaBWIbHBIE OTBETHl HA BOIMPOCHL, HO
JIOTTYCKaeT HECYIIECTBEHHBIC OMMUOKH, KOTOPHIE caM K€ UCIPABIISET, HE
yMEEeT JOCTAaTOYHO TJIYOOKO H JOKa3aTelbHO OOOCHOBAaTh CBOM
CYXKICHUS

Y 10BIETBOPUTEID
Ho(1 Gam)

OOyuarommiicss 00HapyXMBaeT 3HAHWE W TIOHMMAaHHE OCHOBHBIX
MOJIOKEHUN 3aJaHHBIX BOMPOCOB, HO HW3JIaraeT Marephall HEemoJHO U
JIOITYCKAeT HETOYHOCTH B ONPEICIICHUU MOHATHA WU (HOPMYIHPOBKE
MpaBUII, HE YMEET JOCTAaTOYHO 0OOCHOBATh CBOU CYKIEHUS U MPUBECTU
MIPUMEPBI, B U3JI0)KEHHOM MaTepHaJie €CTh OIUOKH




HeynoBnerBopure
npHO(0 6anioB)

OOyuarommiicss oOHapy)XMBaeT HE3HAHWE OTBETAa Ha BOIPOCHI,
JOMyCKaeT OIMOKKM B (OPMYJIHPOBKE OINpENEIeHUH U TpaBuil,
MCKa)KAIOIIME X CMBICI U HEYBEPEHHO M3JIaracT 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:

- HGpC‘II/ICJII/ITC XUMHUYCCKHUC COCINHCHU.

—  YKaXuTe 1o KaKUuM PeaKiysiM OHU 00pa3yroTcsl.

—  OmmmmTe BTEKTUYECKHE peaKnuum.

— Ilepeuncnure nonmuMopdHbIe NpeBpaLICHUS.

- Hepe‘lI/ICHI/ITG TBCPABIC PACTBOPHI.

— OnummTe MUKPOCTPYKTYPY CILUIABOB YKa3aHHBIX COCTaBOB.

Cnoco0 arrecranuu: [luceMennas pabota uiam onpoc

Kpurtepum oneHku:

bamel

Kputepuu onienuBanus

Otnnuno(3 Gasa)

OOyyaromuiics MOJHO U apryMEHTUPOBAHO OTBEYAET Ha BOINPOCHI,
oOHapy>KUBaeT IOHMMaHUE MaTepuajlia, MOXXET OOOCHOBAaTh CBOHU
CYXJEHMsI, INPUBECTH HEOOXOAUMBIE IPUMEPHI, H3JIaraeT MarepHuall
IIOCJIEI0BATEIBHO U IPABUIIBHO

Xopomo(2 6aina)

OOyuaromuiicsi JaeT TMpaBUIbHBIE OTBETHI HA BOIPOCHl, HO
JIOTYCKaeT HECYIIECTBEHHBIE OIIMOKH, KOTOPBIE CaM e HCIPaBISLET, HE
YMEET JIOCTaTOYHO TITYOOKO M JIOKAa3aTeIbHO 0OOCHOBATh CBOM CYXKICHUS

a6H0(0 6anioB)

VY noBieTBopuTenb OOyuaronuiics OOHapyXHMBaeT 3HaHWE WU TOHMMaHUE OCHOBHBIX
HO(1 Gan) MOJIOKEHUH 3aJJaHHBIX BOMPOCOB, HO M3JaraeT Marepuajl HEMOJHO U
JIONYCKAaeT HETOYHOCTU B ONpEAEICHUU MOHATUH WU (OPMYIHPOBKE
MPaBUJI, HE YMEET AOCTATOYHO OOOCHOBATH CBOU CYXJICHUS U NPUBECTH

IIPUMEPBHI, B U3JI0KEHHOM MaTepualle €CTh OUIMOKU
Heynosnersopure OOyuvaromuiics OOHapyXMBaeT HE3HAHUWE OTBETa Ha BOMIPOCHI,

JIONyCKaeT OIMOKKM B (HOPMYIMPOBKE OINpeNelNeHud U  MpaBui,
MCKaXKAIOUIMe UX CMBIC U HEYBEPEHHO M3JIaraeT MaTepua

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI

Pexomenayemasi sureparypa

a) OcHOoBHas JiUTEpaTypa:




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

2. Posun, K.M. Kpucrammopusuka. YaeOHoe mocobue [IIEKTpOHHBIN pecypc]:
yue0. mocobue / K.M. Pozun, B.C. [lerpakoB. — DnektpoH. gaH. — 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 KpUCTAUNIOXUMHUS [DIEKTPOHHBIA pecypc]:
yaeb. nmocooue — OnekTpoH. madH. — Kemeporo : KemI'V, 2014. — 403 ¢. —
Pexum noctyna: https://e.lanbook.com/book/61407.

2. Posun, K.M. Kpucramnoduzuka. YaeObHoe nmocooue [ DIeKTpOoHHBINH pecypc]: yueo.
nocobue / K.M. Po3un, B.C. IlerpakoB. — DnekTpoH. 1aH. — 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-METOINYIECKOTO obecneueHus: ydeOHoro mporecca 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 KpucTaIorpadun

Kakumu cumBosiamu B kpuctamuiorpaduu 0003HAYAIOTCS CISAYIONINE JIEMEHTBI
CHUMMETPHUH: TTIOBOPOTHBIE OCHM CUMMETPHUH; 3EPKAIbHBIE TIOCKOCTH CUMMETPHHU;
LIEHTP CUMMETPUU; UHBEPCUOHHBIE OCH CUMMETPUH; 3€PKATbLHO-TIOBOPOTHBIE OCH
CHMMETPUH; BUHTOBBIE OCH CUMMETPUH; INIOCKOCTH CKOJIB3SIIETO OTPAKEHUS?
Harmmmure dhopMmyny cCHMMETpUHN CIEIYIONUX IUIOCKUX (UTYp: KBaapaTa; poMoa;
MPSIMOYTOJIbHUKA; PaBHOCTOPOHHETO TPEYTOJbHUKA; pPaBHOOEIPEHHOTO
TPEYTroJIbHUKA; MPABUIBHOTO MECTUYTOJILHUKA; KpyTa.

Onuiumre cUCTEMY KOOPJIMHAT BCEX KPUCTAIIIOTpaPUUECKUX CUHTOHUM.

K xakuM CHHTOHUSM OTHOCSITCS CIIEAYIOIINE TOUCUHBIE TPYIIIbl CHMMETPUHU:

L33P, L33L2, L4PC, L44L25PC, L6PC, L66L2, 3L44L36L2, 3L44L36L27

UeMy paBHBI BEKTOpa TPAHCIIAIUMHU CICIYIONIUX SJIEMEHTOB CUMMETPUM:
IJIOCKOCTEH CKOJIB3SIIETO OTPaKCHUsS TUNA a; 6; ¢; N; d;

BUHTOBBIX OCeil 21; 31, 32, 41; 45; 43; 64; 6,:63; 64; 657

CKOJIBKO TIUIOCKOCTEH CHMMETPUM MOKET IPOXOJUTh 4epe3 CICAYIOUIUE OCH
cumMmetpuu: L,; Ls; Lg; Lg?

Cxonbko ocelt cummeTpuun L, MoxkeT nmpoXoauTh NEPHEHAUKYISIPHO CIEAYIONTUM
ocsiM cummeTpuu: Ly; Ls; Ly; Lg?

Bo3MOXHO 1M B KPUCTAJIMYECKUX MHOTOTPAHHUKAX CYIIECTBOBAHUE JIBYX
nepecekarommxcs oceit Ly; La; Ly Lg?

Kakue mnOBOpPOTHBIE OCH CHMMETPUM BO3MOXKHBI B  KPHUCTAUIMYECKHUX
MHOT'OTpaHHUKaX?

Kakue wWHBEpCHOHHBIE OCH CHUMMETPUU BO3MOXHBI B  KPUCTAJUIMYECKUX
MHOTOTPaHHMKAaX?

Uemy paBHBI 2JIeMEHTapHBIC YTIIbI oceld cummetpun Ly; Ly; Ls; Ly Le?

Kakne yrael MexXay  IJIOCKOCTSMU  BO3MOXHBI B KPUCTAIUIMYECKHX
MHOT'OTpaHHUKaX?

Kakune n3 BUHTOBBIX OCEll CHMMETPHUH SBIIIOTCS HEUTPAIbHBIMU?
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Kakwne tunel pemerok bpass CymecTByOT BO BCEX CUHTOHHMSIX.
Hasosure xonmuecTso:

KpUCTAIIOTPA(QUUECKUX KaTETOPUIA;

KpUCTAJIOrpaUuECKUX CUHIOHUI;

TOYEYHBIX KJIIACCOB CUMMETPHH;

IPOCTPAHCTBEHHBIX I'PYIII CUMMETPHH;

IPOCTPAHCTBEHHBIX I'PYIIIT aHTUCHUMMETPUU;

IIPEAEIBHBIX TOYEYHBIX IPYIII CUMMETPUU;

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 KpHCTaJIE.

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 ?

YeM 0TIM4YaroTCs YCTOMYMBBIE U HEYCTOMYMBBIE XUMUYECKUE COCTUHEHNSA?
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 NOHMMAIOT 10T KOMIIOHEHTAMHU CHUCTEMBI?

Yro Takoe cTereHb CBOOOIbI CUCTEMBbI?

Cdopmymupyiite npaBuiio ¢as ['ud0ca.

Yro Ttakoe 3BTeKTHKA. Kakas peakiius Ha3pIBACTCS SBTCKTUUCCKOM?

YeM OTIMYAIOTCS MPOIECCHI IEPBUYHON U BTOPHYHON KPUCTALTU3AIUH?

Kaxkas peakunst Ha3pIBa€TCS NEPUTEKTUUECKOM?

© ©o N o 00~ WD

Kaxkas PCaKIusd Ha3bIBACTCA BBTeKTOHHHOﬁ?
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. Kakue ¢a3pl Ha3bIBal0TCSA KOTE€pEHTHBIMU?

TpeOoBaHus K PeTHHT-KOHTPOJIIO
B cemecTpe mpoBoauTCS 1Ba KOHTPOIBHBIX MOTYJIS.
| mooyns — 30 Gamnos. [TuceMennsiit onpoc no Teopuu (10 Boripocos) — 30 6anoB:
no 3 Gajuia — 3a MpaBUJIBHBIM OTBET HA KaXK[bIM BoIpoc, o 1-2 6arnia — 3a HEMOIHbIN
OTBET.
Il mooynws — 70 6annos. [Tucsmennsiit onpoc 1o Teopuu (10 Bonpocos) — 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.

Y4eOHo-Hay4dHas 1. Jlaboparopusie  anmektponubie | Microsoft Windows 10 Enterprise
nabopaTtopust MarHUTHBIX | Becwl ¢ rupeit M-ER 122ACF JR- MS Office 365 pro plus.
U DJIEKTPUYECKUX 600.01 LCD Kaspersky Endpoint Security mis
n3mepennit Ne 40 (170002 | 2. Borsrmerp AKUIT-2101 Windows
Tsepckas o6, r. TBepp, | 3. Bonmprmerp AKUII-2101 Apxwuarop 7-Zip - 6ecruiaTHO
CazoBsiii 1iep., 1. 35) 4. VICTOYHHUK THTaHUS C OIIHeH Acrobat Reader DC - 6ecrutatHo
untepdeiica USB AKUII-1141 Google Chrome — 6ecrutatHo
5. UcTtounuk mnuTaHus c omnuuein ITouta Outlook — 6ecratHo
untepgeiica USB AKUII-1141 Origin 8.1 Sr2 -
6. Kommerorep iRU Corp 510 I5- noroBop Ne13918/M41 ot




2400/4096/500/G210-512/DVD-
RW/W7S

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

8. Dkpan HacteHublii ScreenMedia
153*203

9. MynbTUMETp udpoBoit
BbIcOkO TouHoctu UT804

10. VYcraHoBKa  UMITYJIbCHOTO
HamMarHu4uBaHus "MurieHp"

11.  MynbTuUMETp udposoit
BbIcOKOM TouHOoCcTH UT804 (2 mT.)
12. DnexkrpomarHur (3 miT.)

13. Dnexrpomaraut OM-1

14.  Ocuumnorpad C-1-68

15.  ®epporectep

16.  bnok nuranus b5-9

17. Boabrmerp B7-27A (2 mT.)
18.  T'emeparop I'3-102 (3 mrT.)
19. Ucrounuk  nutanus b-5-
8 (2 mr)

20.  Ocuumnorpad C-1-65

21.  Teneparop ['3-34 (2 mT.)
22.  bnox nutanus b-5-21

23.  Muxkpoebepmerp ©-190
24.  TIpoektop BenQ MP777

25.  biok nuTtaHus

26.  BompT™meTp B-7-23

27.  Teneparop ['3-109

28.  T'eneparop ®-578

29.  Hcrounuk nutanus b-5-21

24.09.2009 ¢ 3A0 «CodtJlaitn
Tpenn»;

NI MAX Measurement &
Automation Explorer — 6ecruiatho
Microsoft Visual Studio 2019 - Axr

Ha nepegauy npas Nel051 ot
05.08.2020 r.
Mozilla Firefox -6ecratao

Y4eOHo-HayuHas
n1abopaTopus ONTUYECKON
MuKpockornuu Ne 38
(170002 TBepckas 0011., T.
TBepsw, CanoBslii iep., 1.
35)

1. Muxkpockon Axiovert 200 MAT
2. Ontuyeckuit
MeTajuIorpapuUecKuil MUKpOCKOI
Neophot-30
3. IlepecTpanBacMblii HCTOUHUK
MOCTOSIHHOTO MarHUTHOTO TOJIst
00JIbLIION MHTEHCUBHOCTH
4. A30THBII KprocTar
5. Konutpomnep GPIB-USB-HS
778927-01
6. [Ipenycunurens HapsHKEHUS
manomymsinuii SR 560 Stanford
7. BonmpTMeTp-MyJIbTUMETP
yYHHUBEpcaIbHbINA IUGPOBOH (5 1IT)
8. JIuHeHbI NCTOYHUK MUTAHUS
HY1505D
9. Cxanep quis BonbT™MeTpa B7-78/1
(2 mT)

10. IByxdasnsrii Lock-in

Microsoft Windows 10 Enterprise -
MS Office 365 pro plus
Kaspersky Endpoint Security mms
Windows
Apxusarop 7-Zip - GecruiaTHo
Acrobat Reader DC - 6ecrutatHO
Google Chrome — 6ecrutatHO
[Toura Outlook — 6ecruraTHO
Origin 8.1 Sr2 -
noroBop Nel13918/M41 ot
24.09.2009 ¢ 3A0 «CodtJlaitn
Tpenny;

NI MAX Measurement &
Automation Explorer — 6ecriiatho
Microsoft Visual Studio 2019 - Akt
Ha nepenavy npas Nel051 or
05.08.2020 .

Mozilla Firefox -6ecrmatao




ycunutenb SR 830 (2 mT)

11. UcTtouHuK nuTaHUs
MOCTOSTHHOTO TOKa
nporpammupyembiii AKNIT-1118
12. ABroTpancdopmarop 1-ha3Hbrii
TDGC2 3KVA 12A 220V
13. UcTouHMK TUTaHUS
MOCTOSTHHOTO TOKA U HAMPSIKCHHS
00JIbI1I0I MOIITHOCTH
14. DnexTpoMaruur
15. Buneokamepa mudponas
16. Buneokamepa nudponas
Levenhuk
17. CuctemHblii 070K U 2 MOHUTOPA
P IV 1.8G Box/Asus
18. Komnbrotep ¢ MorutopomM Intel
Pentium Xeon 2.0 I'Tg
1333Mru/DIMM DDR2
19. BonbT™MeTp yHUBEPCAIBHBIN
udposoii B7-78/3
20. Cxanep Epson Perfection V37
21. CuctemHbIi OJIOK U 2 MOHUTOPA
Samsung E1920 PIV
2800/P4P800/256
22. Becsl naboparopusie BJI-120 ¢
rupeit kanmuopoBouHon 100rE2
23. Becsnl maboparopusie BJITO-
500r ¢ rupeit kanudbpoBouHoi S00T
F2
24. MonwuTop x/k 17" BenQ Silver-
Black 1280*1024
25. TIpoexkrop EPSON EB-X05
EEB
26. llIxad BBITSDKHOM
27. MonuTop 17" Samsung
SuncMaster 173P
28. Monutop LG-TFT20 W2043
SE-PF (2 mT)

29. bpourtoposuiuk Bulros S60
30. Cuctemnsblit 6ok P4
3200/Asus AP130-EI/512DDR
400(4mut)/200Gb
31. Jukrodon unudposoit Olympus
VN-8100PC
32. MMasmeHas cranmus CT-937
33. [TasnpHUK

VIIIl. CBenennst 00 00HOBIeHNH padoyeil MPOrpaMMbl IMCHUILIHHBI

Ne ..

OO0OHOBJICHHBIN pa3en
pabo4eii MporpaMmmbl
JUCIUIINHBI

Onucanme BHECEHHBIX
W3MEHEeHHN

PexBu3nTnl
JAOKYMEHTA,
YTBEpAMBILIEr0




MU3MCHCHUSA




