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1. lean ocBOeHMS TUCHMIIIUHBI

Kypc «OcCHOBBI pPEHTT€HOCTPYKTYPHOTO aHajdu3a» IOCBSIIEH M3YyYEHUI0 COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX METOJI0OB PEHTIC€HOCTPYKTYPHOI'O aHaJli3a, BAPUAHTOB KAauye€CTBEHHOIO M
KOJINYECTBEHHOTO PEHTI€HOCTPYKTYPHOTO aHaiu3a, HeoOXoauMmoro s 3(PQPEeKTHBHOTO
OCBOCHMS OCHOBHOW oOpa3zoBaTenbHOW mporpammbl 1o HampasieHuio 03.04.02 «Dwuszukay,
npodmiib «PU3UKa MOTYIPOBOJHUKOBY.

Kypc umMeer nenpl0 O3HAKOMIIEHUS MaruCTPaHTOB C TCOPETHMYECKMMH WM IPAKTHYECKUMU
OCHOBaMH PEHTT€HOBCKHMX METOJIOB aHaJM3a, ero amnmnaparypHeiM odpopmiieHueM. OH MO3BOJISIET
IPUBUTH HABBIKU 10 paciiM(poBKE U MHIMLIMPOBAHUHM PEHTIEHOIPAMM, PAacyeTy MapaMmeTpoB
AJIEMEHTAapHOM SIYEHKM U JIPYIMX CTPYKTYPHBIX [1apaMETPOB, MPOBEJIECHUIO KAaYECTBEHHOI'O M
KOJIMUECTBEHHOTO PEHTIeHO(a30BOro aHAIN3A.

I{enssmMu OCBOCHUS AUCLHUILIMHBI «PEHTI€HOCTPYKTYPHBIN aHATIU3) SBISAIOTCS:

-popMuUpOBaHUE 3HAHUH O MPHUPOAE PEHTTEHOBCKUX JIyuel U HMX MPUMEHEHUU JUIs
UCCIIEIOBaHMsI MaTepUallOB pa3IMYHOIo Kjacca, B TOM 4Hcie U OuoMaTepuanos;

- BbIpa0OTKa HABBIKOB IPABWJIBHOI'O BBIOOpa METOJOB HCCIIEI0BaHHUs OCOOCHHOCTEH
CTPYKTYpPBbI pa3IU4HbIX MaTEPHUAJIOB U PELIECHUS NPUKIIAJHBIX 331a4 CTPYKTYPHOTO aHAJIM3a.

3agayamu AucHUIVINHBI «OCHOBBI PEHTTCHOCTPYKTYPHOI'O AaHAIN32» ABJISIOTCH:

[IO3HAKOMHUTbh MAaruCTPaHTOB C BOZMOXKHOCTSIMU U orpaHndeHusiMu merona PCA;

HOHSTh 0COOEHHOCTH BO3HUKHOBEHUS U CBOMCTB PEHTI€HOBCKOT'O U3JIyUYEHUS;

MIO3HAKOMHUTH C YCTPOMCTBOM U PUHIIUIIOM pabOThl pEHTTEHOBCKHUX TU(PPAKTOMETPOB;

HAy4YUTh OIPENEIATh YCIOBUS SKCIIEPUMEHTA UCXOs U3 MIOCTaBICHHOM 3a7auu;

Hay4YUTh OCHOBaM OOpaOOTKM MOJYYEHHBIX PEHTIeHOrpaMuyecKUX JIaHHBIX C MO3UIHUEH
KAaueCTBEHHOI'O U KOJIMYECTBEHHOT'O aHAJIN3a;

MO3HAKOMHUTH C COBPEMEHHBIMU NMPOIPaMMHBIMU U HH(OPMAILIMOHHBIMH 00ECTIEYEHUSIMH, B
T.4. C UCIIOJIb30BAaHUEM UHTEPHET PECYPCOB

IHepeyens 3axa4 npogecCHOHANBHOM AeATEJIbHOCTH BBINNYCKHUKOB:

Koa n O0o00menHble TpynoBblie yHknuu | TpyaoBble pyHKuMu
HanMMeHOBaHUe Kon | HanmenoBanue Yposenb | HaumenoBanue Kon [YpoBennb
npogdeccuoHaIbH KBaJIupu (moaypos
oro Kalnuu €Hb)
cTaHjapra KBaJIuGu
KALUH

01.001 IMexaror |A [lemarormueckas 6 Oommenenaroruueckas | A/01.6| 6
(memarornyeckast NESATENBHOCTD 110 ¢ynkuusa. OOyuenue
AeATETbHOCTH B MPOEKTHPOBAHUIO U BoCIHTaTebHAs A/026 6
AOIIKOJLHOM, peanu3aiuu eATENBHOCTD
HAYAJIBbHOM 00pa3zoBaTenbLHOTO
o0mem, npoiiecca
OCHOBHOM 00pa3oBaTeIbHBIX PazBuBaromas A/03.6 6
o01em, OpraHu3aIMsIX JesITebHOCTD
cpeaHeM 001eM JIOTIIKOJIFHOTO,
o0pa3oBaHuM) HayvaJibHOTO 00IIIETo,
(BocuTaTe b, OCHOBHOTO OOIIIETO,
y4HTeJb) CpeaHero o0Iiero

o0pazoBaHms




Ilegarornueckas
ACATCIIBHOCTD 110
MPOSKTHUPOBAHUIO U
peanuzanuu
OCHOBHBIX
o0mieo0pa3oBareabH
BIX TIPOTPAMM

Ilegarornueckas
IESITEILHOCTD 10
peali3alyy MPorpaMm
OCHOBHOTO H CPETHETO
obmero oopa3oBaHus

B/03.6

01.003
ITeqarornueckas
eI TeIIEHOCTh B
TOITOJIHUTEIEHOM
00pa3oBaHUM JIeTEH
1 B3POCIIBIX

[ IpenonaBanue no
ITOTIOTHUTEIHLHBIM
00111600pa3oBaTeNIbHbI
M IIporpammam.

Opranuzanus
JeSITeIIbHOCTH
oOyJaromuxcs,
HaIpaBJICHHOHN Ha
OCBOCHHE
JOTIOJTHUTEITLHON
0011eo0pa3oBaTeIbHOM
IPOTPaMMBI

A.01.6

6.1

Opranuzanus
JIOCYTOBOU
JIEATEIbHOCTH
oOyJaromuxcs B
MPOIIECCE peaTn3aluu
JOMOJHUTEIBHON
00111e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

Obecnieuenue
B3aUMO/JICHCTBHS C
POIUTESIMH
(3aKOHHBIMH
MIPEICTaBUTEIISIMHU )
oOyuarouxcs,
OCBaWBAIOINX
JIOTIOJTHUTEIbHYIO
o011e00pa3oBaTeIbHy
10 IPOrpamMMmy, Ipu
peleHnn 3aaa4
oOydeHus u
BOCTIUTaHHSI

A.03.6

6.1

ITenarormueckuit
KOHTPOJIb U OLICHKA
JOTIOJIHUTEIIHLHOM
0011e06pa3oBaTeIbHON
MIPOrpaMMBbI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOAUYECKOTO
obecneucHUs
peanu3anuu
JIOTIOJIHUTEIIHLHOM
0011e06pa3oBaTeIbHON
MIPOTPAMMBI

A.05.6

6.2




b Opranu3anuoHHO- Opranuzanus u B/01.6| 6.3
METOIUYECKOE MPOBEICHHE
obecrieueHne MCCIICIOBAaHUIA PhIHKA
peanuzanuu [YCITYT JOMOJIHUTEIHHOTO
JIOITOJTHUTEIBHBIX 0Opa3oBaHus JeTeH U
o01meo0Opa3oBaTesbH B3pOCIBIX
BIX MPOTPaMM Opranu3anuoHHO- B/02.6| 6.3
[eIaroru4ecKkoe
COIPOBOKICHHE
METOIMYISCKOM
eI TENbHOCTH
[1e1aroroB
UTOITOTHUTEIBLHOIO
oOpa3zoBaHUs
MounuTopuHr u onienka | B/03.6| 6.3
KauecTBa pean3aun
[earoraMu
TOITOTHUTEIBHBIX
00111600pa30BaTEIIbHBIX
porpaMm
C OpranuzaluoHHO- Opranuzanus C/03.6| 6.3
[1€1arOru4ecKoe JIOIIOJTHUTEILHOTO
oOecrieueHue 00pa3zoBaHMs ACTCH U
pea3anuu B3POCIIBIX TIO OHOMY
JIOIIOJTHUTEIBHBIX WU HECKOJIBKHM
o0uieo0pa3oBareabH HaIpaBJICHUSAM
BIX TIPOTpaMM JIeATEIIbHOCTH

2. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 npodeccHOHAIbHO 00pa3oBaTe/bHOM

NPOrpamMmbl

Juctunnunaa «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHalIM3a» OTHOCHTCS K ONOKy 1, K dacTw,
dbopMupyeMoil yauacTHUKaMHu 00pa30BaTENbHBIX OTHOIICHHA.
3HaHMS YMEHHUS U BJAJICHUS, TMOJNYYEHHBIE MPU U3YYCHUU JUCHUIUIUHBI «OCHOBBI

PCHTICHOCTPYKTYPHOI'O aHaJInu3a» HeO6XOJII/IM]':>I CTYACHTaM IIpU BBIIIOJHCHUU BBIHYCKHOﬁ
KBaHHq)HKaHHOHHOﬁ pa6OTBI npu peHICHUN HAYYHO-HUCCICAOBATCIILCKUX 3aJ1a4Y B 6y,ZLYH_IeI7I

npodheccCuoHaTbHON NeSTENbHOCTH.

MexnpeamerHasi CBsi3b

Jucuuninuza Paznensl, 3HaHNE KOTOPHIX HEOOXOIMMO IPU U3YUEHUH
JUCLUTIIINHBL
1 2
dusnka OCHOBHBIE TOCTYJIATBI M IIOJOKEHHS KBAaHTOBOW TEOpPHH;
KOHJICHCUPOBAaHHOI'O | TYHHEJbHBIN 3 (eKT; CTpoeHHe aTromMa U CBsI3b C MEPUOJNYECKON
COCTOSIHUS CUCTEMON  DJIEMEHTOB MeHaeneeBa; BBICOKO-TEMIIEpATypHas
CBEPXIPOBOJUMOCTb M MPOCTEMIINE YCTPOUCTBA HA €€ OCHOBE
dusnueckue OcHOBBl (PU3UKM Bakyyma, IUIa3Mbl M TBEpPAOTO Tela;




OCHOBBI BAKyyMa

NPUHIUIBL UCIONb30BaHUS (¢u3nueckux 3(dekToB B Bakyyme,
IUTa3Me U B TBEPJOM Telle, B MPUOOpax M YCTPOWCTBAX BaKyyMHOM,
IJIA3MEHHOM, TBEPIOTEIBHOW, MHMKPOBOJHOBOM M  ONTHYECKOU
NEKTPOHUKHU

3. Pe3yabTarhbl 0CBOCHUS IMCIUIIINHbBI
Komnierenun odyuaromnierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS JUCIIHIIMHBI
[Tponiecc n3yueHus: AUCHUTIIMHBI HANIPaBJieH Ha (GOPMHUPOBAHHUE SJIEMEHTOB CJICTYFOIIHX

KOMIICTCHITHM
Kon HaumeHnoBanue Nuaukarop 1ocTuzkeHus B pe3yabTare ocBOCHUSA
KOMIIETe KOMIIETEeHI[MH KOMIIETEHI[MH MUCHUILINHBI 00y4aro M iics
HIHH JOJIKEH
YK-3. |Cnocoben 'VK-3.1. BeipabaTsiBaeT cTpaTteruto [3HaeT TEOPUIO U OCHOBHBIC

OpraHu30BaTh U
PYKOBOIUTH paboTOM
KOMaH/Ibl, BBIpaOaThIBas
KOMaH/IHYIO CTPAaTETUI0
IS OCTHOKEHHS
MOCTABJICHHOU II€JIH

KOMaHTHOW pabOTHI M HAa €€ OCHOBE
OpraHu3yeT 0TOOP WICHOB KOMAH/IbI
111 JOCTHXKEHMSI TOCTaBIEHHON
LeJIN;

YK-3.2. Opranusyer u
KOPPEKTHPYET paboTy KOMaH/Ibl, B
TOM YHCJIe HAa OCHOBE
KOJUUIETHAJIBHBIX PELICHUN;

'YK-3.3. Pa3pemaer KOHQIUKTHI U
MPOTHBOPEYUS TPH JICITIOBOM
0OIIIEHUN Ha OCHOBE yuyeTa
MHTEPECOB BCEX CTOPOH; CO3AeT
pabouyto aTMocdepy, MO3UTUBHBIH
OMOLIMOHAIBHBIN KIIMMAT B
KOMaH/Ie;

YK-3.4. Opranusyer (npeniaraer
MaH) o0y4yeHHe WICHOB KOMaHbl U
00CyXIeHUE pPe3yTbTaTOB PabOTHI,
B T.4. B PAMKax JIUCKYCCHU C
MPUBJICUEHUEM OINIOHEHTOB;
YK-3.5/lenerupyer noJIHOMOYMS
YJIeHaM KOMaHJIbl U pacrpeaessier
MOpy4YeHHUs, 1aeT 0OpaTHYIO CBSI3b
Mo pe3yibTaTam, IPUHUMAET
OTBETCTBEHHOCTH 3a OOIIHii
pe3yibTar.

3aKOHBI B 00J1aCTH
CCTECTBEHHOHAYYHBIX
TMCIUTUIAH

'YMeeT UCIoJIb30BaTh
CCTECTBEHHO-HAYUHBIC 3HAHUS
pu 00BSICHEHUH
HKCIICPUMEHTOB, PEIICHHSI
npodeCCHOHATIBHBIX 33/1a4.
Bianeer ocHoBaMu
[e/1arOrMKH, HEOOX0TUMBIMHU
TUIs1 OCYIIECTBICHHUS
MPEIo1aBaTeIbCKOM
NesITeIbHOCTH U paOOThI B
HAYYHBIX TPYIIIax.

[1K-4

CriocoOHOCTh
HCITOJIH30BaTh HABBIKH
COCTaBJIEHHS U
o(opmIIeHHs HAyYHO-
TEXHUISCKOU

ITOKYMEHTAIINH,

[MK-4.1 O6nagaer 3HaHUAMH O
CTaHaapTax opOpPMIICHUS HAyYHO-
TEXHUUYECKOH TOKYMEHTaluu, 00
0003HAYEHUAX U
rmpodeccnoHaNbHBIX TEPMUHAX,

IMCITIOJIB3YEMBIX B MHCTPYKIUAX,

3HaeT KaK CaMOCTOSITEILHO
CTaBUTh KOHKPETHBIE 3a/1a4n
HayYHbBIX UCCIICJIOBAaHHI B
o0siacT (pU3MKH U peraTh ux
C IIOMOIIBIO COBPEMEHHOMU

arnmnapaTypsl U




HAaYYHBIX OTYCTOB,
0030pOB, JOKJIAJIOB U
crarei

"YEepTeXax U APYror JOKyMEHTAIUU.
I[1K-4.2 Bnageer merogamMu
pa3paboTKu paboueit MPOSKTHOM U
TEXHUYECKON JOKYMEHTALIUH,
oopMIIEHUS 3aKOHYCHHBIX
MPOCKTHO-KOHCTPYKTOPCKUX PabOT
C IPOBEPKOI COOTBETCTBUS
pa3pabaThIBaEMbIX TPOCKTOB H
TEXHUYECKON JOKYMEHTAIUU
CTaHJapTaM, TEXHUYECKUM
YCJIOBHSIM M IPYTUM HOPMATUBHBIM
ITOKYMEHTaM.

[TK-4.3 BnaageeT coBpeMEHHBIMU
MPOrpaMMHBIMU CPEJICTBaMU
[MOATOTOBKHU HAYYHO-TEXHUYECKON
ITOKYMEHTAlM1, HAYYHbIX OTYETOB,
0030pOB, TOKJIAJIOB U CTaTEHl.

MH(pOPMAIIMOHHBIX
TEXHOJIOTHH C
HMCIIOIb30BaHNEM HOBEHIIIETO
[POCCHUICKOTO U 3apyOEKHOTO
OITBITA

VYMeeT ¢cBOOOIHO BIaAETh
pasnenamMu HU3UKH,
HEOOXOUMBIMH JIJIsl PEIICHHS
HAyYHO-WHHOBAITMOHHBIX
3a/1a4, U BHEAPATH
[PE3YIbTaThl HAYYHBIX
KCCIIeIOBaHUI B 00/1aCTh
podeCCHOHATBHON
NEeITEILHOCTH.

Brnaneer criocoOHOCTBIO
CBOOOJTHO BJIQJICTh paszeaaMu
(hbU3UKH, HEOOXOTUMBIMH JIJIsI
[PEIICHUS HAyYHO-
npodecCHOHANTBHBIX 3a71a4, 1
MPUMEHSITh PE3YJIbTaThI
HAyYHBIX UCCIICOBAHUN B
podeCCHOHATBHON
MeITEIbHOCTU

ITo oxoHYaHHUM OCBOEHMS IIporpaMMhbI 110 HAIIPABJICHUTO «Pusznka MMOJIYITPOBOAHUKOB»

BBIITYCKHHUK HOOJDKCH MMPOACMOHCTPUPOBATE TAKXKE KOMIICTCHIWH,

MarvucTepCcKoi MporpaMMmabi:

XapakTepHbIe IS

- CIIOCOOHOCTH pPa3dUpaTbCsi B COBPEMEHHOM COCTOSIHUHM, TEOPETHYECKHX paldoTax u

pe3yapTaTax 3KCIEPUMEHTOB, BXOIAIIUX B IIPOIPAMMY,

- CIIOCOOHOCTH pa361/1paTbc;1 B METOJaX HMCCIEeOOBaHHUI B o0BeMe HpO(l)eCCI/IOHaJ'ILHLIX

JUCILIUILINH.

KOMHCTCHHI/II/I MaruCTCpCKux MnporpamMm JOJIKHBI YIYUTBIBATH PCTUOHAJIbHBIC 0COOEHHOCTHU

U TpeboBaHUs paboTonaTenei.

4. CTpyKTypa M coJep:KaHue JUCIUNJINHBI
4.1. CTpyKTypa QM CHUININHbBI

OO0m1as TpyA0€MKOCTh JUCITUTUTHHBI COCTABIISIET 2 3a4E€THHIX €IMHMII, 72 YacOB.

Buanl 3anarnii Bcero uacos HNurepak-e
Yacel
OO01mas TpyA0eMKOCTh 72 /2
AyIUTOpHBIC 3aHATHS 32/0.9
Jlexrm (JT) 16/0.4 8
[Ipaktuueckue 3ausarus (JI3) 16/0.4
CamocrositenbHas pabota (CP) 40/1.1
Hrorosas ¢popma kontposs (rio JI3 u I1P) 3auer




4.2. COJEPKAHUE TUCHUILINHBI

TeMbl 1 KpaTKoe coaepKaHue

Ne Tema Conep:xkanue CamocrosiTesibHas padoTa

1. |Tema 1. ®usuka B3aumoneiictBue a5ekTpoHHoro  |[ToHkast cTpykTypa
PEHTTEHOBCKOIO IIy4Ka C TBEPABIM TEIOM. CIEKTPAJIbHBIX JIMHUN U TIPaBHiIa
U3JIy4EeHUs I'enepanus peHTIT€HOBCKOTO orbopa. Bropuunsie

n3nydenus. IIpupona u cBONCTBa |[XapaKTEPUCTUYECKUE JIyUH.
U3JIy4EeHUs.

HenpepriBHOe (TOpMO3HOE)
U3JIy4YEHUE: MEXaHU3M
B3alMO/JICICTBUS, CIIEKTpAJIbHAS
XapaKTEepUCTHKA, BIIUSHUE
[1apaMeTPOB IEKTPOHHOTO
IIy4Ka U CBOMCTB Marepuaia
aHoJa.

XapaKkTepucTU4ecKoe
U3JIy4YeHUE: MEXaHU3M
BO3HUKHOBEHHS, CIIEKTP U €ro
0COOEHHOCTH, CEPUH JIMHUM.
[Tornouenue peHTreHOBCKOTO
U3JIy4EHUs BELIECTBOM:
OCHOBHOMH 3aKOH ocia0ieHus
ny4eit, ko3 duumenra
ocialieHusi, 3aBUCUMOCTb OT
JUTHHBI BOJHBL. [IpakTueckue
MIPUJIOKEHUS 3aKOHA.

2. |Tema 2. PertreHoBckas PenTtrenoBckas annaparypa. PentrenoBckas anmaparypa.
anmaparypa. PenTtrenoBckue Tpyoku. PenTrenoBckue Tpyoku.
PenTtrenoBckue Tpyoku. YcrpoiicTBo qudpakToMerpa. YerpolicTBo tudpakromerpa.
YerpoiicTBo I'eomerpus ceeMku 1 I'eomerpus cbeMKH 1
I pakToMeTpa. YCTPONCTBO TOHHOMETpA. YCTPONCTBO TOHHOMETPA.
I'eomeTpus cremMku 1 JIeTeKTOpBI PEHTTEHOBCKUX JleTeKTOpBl pEHTTEHOBCKUX
YCTPOMCTBO TOHUOMETpA. | JIy4del. J[pyrue uCTOUHUKU nyden. JIpyrue MiCTOYHUKHU
JleTekTopsl PEHTT€HOBCKOTO U3JIYy4EHHUS. PEHTTEHOBCKOTO M3Ty4ECHHUS.
PEHTTEHOBCKUX JIy4YeH.

JIlpyrue uCTOUYHUKHU
PEHTT€HOBCKOTO
U3ITy4EeHUS.
3. |Tema 3. Peructparus Perucrpanust peHTT€HOBCKUX Perucrpanus peHTT€HOBCKUX

PEHTI€HOBCKHX JTy4ed U
U3MEPEHUE NX
MHTEHCUBHOCTH.

Jy4ed U U3MEPEHUE NX
WHTEHCUBHOCTH.
HMonu3annoHHbIil MeTOI.

Tydel U U3MEPEHHE UX
NHTEHCUBHOCTH.
Monun3annoHHbII METO/I.




HNoHn3anroHHbIN METOA.
doTtorpaduveckuii METOI.
Kcepopanuorpaduaeckuit
Y JTFOMUHECLICHTHBIN
MeToJibl. CpaBHEHUE
pa3IMYHBIX JETEKTOPOB.

dotorpaduveckuit METOI.
Kcepopanuorpadpuueckuii u
JFOMUHECIIEHTHBIA METOJIBI.
CpaBHEHHE pa3IUYHBIX
JETEKTOPOB.

doTtorpaduueckuit METOI.
Kcepopaaunorpaduueckuii u
JTFOMUHECLEHTHBIA METOIBI.
CpaBHEeHHE pa3INnIHBIX
JIETEKTOPOB.

Tema 4. Iudpakuus
PEHTI€HOBCKUX JIy4eH.
VYpaBHeHue qUQpaKIum
Jlays. Ilogxon Bynbga-
Bbparros. O6parHas
peuierka. I[Toctpoenue
OBanbja. ['eomerpuueckas
UHTepIpeTanus
mudpakui. ATOMHBIN U
CTPYKTYPHBIH (akTop
paccestHUsI pEHTT€HOBCKUX
nydei. TemrepaTypHbIi

dbaxTop

Judpakius peHTTeHOBCKUX
nydel. YpaBHeHUE TudpaKIIuu
Jlay». ITogxox Bynwda- bparros.
Ooparnas pemrerka. [loctpoenue
Opanppaa. ['eomeTpruueckas
MHTepHpeTanus Judpakium.
ATOMHBII U CTPYKTYpPHBIN
(bakTop paccesHUs
PEHTTEHOBCKHUX JTy4yeH.
TemnepatypHslii hakTop

Jludpakuus peHTTeHOBCKUX
nydeld. YpaBHeHUE TudpaKIIU
Jlay». ITogxox Bymnbda-
Bbparros. O6paTtHast pemieTka.
IToctpoenue OBanpaa.
I'eomeTpuueckas
UHTepHpeTanus Audpakum.
ATOMHBIN U CTPYKTYPHBIN
(baxTop paccesHUs
PEHTI€HOBCKUX JIy4eH.
TemnepatypHblii pakTop

Tema 5.
DKCHEepUMEHTATbHBIC
METOBI
PEHTIE€HOCTPYKTYPHOIO
aHanuza. Meron
MTOPOLIKOB.
Nupunuposanue
PEHTIeHOTrpaMM, CHSITBIX
10 METOly OPOIIKA.
Meron Jlays. Meton
BpalleHus1 KpUcTasa.
[IpaBuna noracanus

DKcrepuMEHTAJIbHBIE METO/IbI
PEHTIE€HOCTPYKTYPHOI'O aHAJIU3A.
MeTo/1 HOPOIIKOB.
Nuaunuposanue
PEHTIE€HOTpaMM, CHATBIX 110
Meroay nopouka. Merox Jlays.
Meroza BpalleHus KpUCTaJLia.
IIpaBuina noracanus

OKCHepUMEHTAIbHbIE METObI
PEHTIE€HOCTPYKTYPHOI'O
aHanu3a. MeTo1 MopoLIKOB.
Nununuposanue
PEHTIE€HOIPaMM, CHATBIX 110
Meroay nopouika. Meron Jlayo.
Meron BpaleHus KpucTaiia.
ITpaBuiia noracanus

Tema 6. [Ipumenenue
PEHTT€HOCTPYKTYPHOTO
aHaJn3a JUist
UCCIIEIOBaHM
MaTEepUaJIOB

Ornpesenenue mIoTHOCTU U
MOJIEKYJISIPHOTO Beca.
Omnpenenenue Tuna TBEpAOro
pactBopa. Onpeznenenue

KO3 PHUIMEHTa TEPMUIECKOTO
pacinpenus. @a3oBblil aHAIU3 U
MOJIy4e€HUE AUarpaMm
COCTOSIHUI.
Pentrenorpaguueckoe
orpeziefieHue BHYTPEHHUX
HaIpsDKEHUH B MaTepuaax.
Onpenenenne BETMUYUHbI
KPUCTAJIJIUTOB.

Omnpenenenue pa3mMepoB
KPUCTAJIJIMTOB METOAOM
TapMOHHYECKOT0 aHalIn3a.




Pentrenorpapuueckuii anaan3
TEKCTYD..

Tewma 7. Pentrenoananus
CTPYKTYPHBIX U3 MCHEHUH,
BbI3BIBAEMBIX
TepMUYECKON 00pabOTKOM
CIUIABOB M BO3JEHCTBUEM
MOHU3HUPYIOLIETO
U3JIy4eHUs

PenTtrenoananus sBiICHUMH,
MPOTEKAIOIIUX MIPU pacraje
MEPECHIILIEHHBIX TBEPJIBIX
pacTBOpPOB.
Pentrenorpadudueckuii ananmus
CTPYKTYPHBIX U3MEHEHUHN IIPU
3aKaJKe U OTIYCKE CTaJICH.
Pentre Horpaguueckue
HCCIIEIOBAHUS JCUCTBUSA

00JIydeHUs Ha CTPYKTYpPY
KPHUCTALIMYECKUX BEIICCTB

Penrtrenoananus tBepabIix
pacTBOpoB. Bo3HMKHOBEHUE
TOYeU- HbIX JAe(PEKTOB U
MU3MEHEHHE NIEpUoa
KPUCTAJTINYECKON PEIIETKU

Tema 8. Pagmnanmonnas
0€30I1aCHOCTb.

buonornueckoe neictere
PEHTI€HOBCKOI'O U3JIy4EHHUSI.
EcrecTBeHHbBIE U UCKYCCTBEHHbIE
HWCTOYHUKU PEHTI€HOBCKOTO
n3inydeHusi. OCHOBHbIE
(u3HYeCKre BETMINHBI
no3umeTpuu. Pagnanmonnas
0€301acHOCTb.

EcrecTBenHbBIC 1 HNCKYCCTBCHHBIC
HCTOYHUKH PCHTI'CHOBCKOI'O
H3JTyUCHUA.

IIpn peanmszanun

HCIIOJIB3YIOTCA:

Texnogaorum:

Kypca

KOHIICHTPUPOBAHHOTO  OOyYeHMUS,

5. O6pa3oBaTeibHbIE TEXHOJIOTHH

«OCHOBBI

(I)OprI! JICKOUU U IIPAKTUYICCKHUC 3aHATHA.

PEHTIEHOCTPYKTYPHOTO

MOJ1yJIbHOTO

aHaiM3a» B  (usuke

oOyueHusi, pa3BUTH

JUYHOCTH U Pa3BUBAIOILEro 00ydeHus, TuphepeHIupOBaHHOTO 00yUeHUs.

3aHsaTHs IMPOBOJATCS B BUIC JIEKIIUM C UCIIOJb30BaHUE COBPCMCHHBIX TCXHUYCCKUX CPCIACTB

00yuyeHHs (IepCOHAIBHOTO KOMITBIOTEPA U MPOEKTOPA) € JeMOHCTpaluel IpakTH4ecKoi paboTh
IPOrpaMMHBIX NPOAYKTOB, a TaKKe HPAKTUUECKHUE 3aHATUS C NPUMEHEHUEM HarjsgHOro
MaTepuaia B BUAE peaabHbIX 00pa3IioB (TI0 BO3MOXKHOCTH).

[TpumeneHre nHGOPMALIMOHHBIX TEXHOJIOTHI TO3BOJISIET:

e HAIIOJIHUTH 3aHSATHUS HOBBIM COJIEPKAHUEM;

e TOBBICHTHh MOTHBAIUIO K O0YUYEHUIO;

e pa3BHUBaTh TBOPUECKOE BOCIPUATHE OKPYKAIOILIETO MUPA;

e pa3BMBaTh MHTEJUIEKTYaJIbHBIE PECYPCHI yUalIUXCH;

e (hopMUpPOBATH NEMEHTH HH(POPMAITMOHHON KYJIbTYPBHI;

Metoabl ¥ HeaM: TpaJULMOHHBIE U AKTUBHBIE (TPYIIIIOBbIE U MHAUBHIyaJIbHBIE);

TPHU OCHOBHBIE 1I€JIN JJIs1 YCIIEUTHOTO MTPOBEIEHUSI YPOKa C KOMITBIOTEPHOU MOAIEPKKOM:

e JlunaxkTuueckas o0ecrieueHreM  TMOHUMAIOTCS

(mom  MUIAKTHYECKUM y4aeOHbIE

MaTepHuabl, KOHKpeTHas 00ydJaroias mporpaMmma 1 amnmaparypa)



e Meroanueckas (ompeneneHre METOIOB HCIOJNB30BAHUS KOMIIBIOTEPAa B MPENOAABaHUH
TEMBI, aHATU3 YICOHBIX PE3yIbTATOB U IOCTAHOBKA CIICIYIOIICH yUeOHO! 1IeH)

e Opranm3anuoHHas (3Ta 3a7a4a COCTOMT B TOM, YTOOBI BHIpAOOTaTh M 3aKPENUTh Yy
yUaIIuXCsl HABBIKM PabOTHI ¢ yueOHOM MporpaMMoii, OpraHu3oBaTh paboTy, u3beras neperpy3ku
yyalmxcs U HepalluOHAJIbHOM TpaThl BpEMEHH).

6. YueOHO-MeTOAMYECKOe oO0ecreYeHHE CAMOCTOSITeJIbHOM PadoThl CTYJAEHTOB.
OueHoyHble CpeacTBA /JIsi TeKYHWIero KOHTPOJISI YCIHeBAeMOCTH, MPOMEKYTOYHOMH
aTTeCTAlMH 110 UTOraM OCBOCHHS TUCIHHILINHLI

Lesabl0 caMOCTOATENHHON PabOThI MaruCTPaHTa SBISETCA CAaMOCTOSITETIbHOE IPUOOpeTeHNEe
HOBBIC 3HAHMM W  BBIPAaOOTKA CHOCOOHOCTH K  IOCTOSHHOMY CaMOOOYYCHHIO U
CaMOCOBEPILICHCTBOBAHMIO B TNPO(PECCHOHATBHON ¥  COLMAIBbHO-OOMIECTBEHHBIX —cdepax
JESITEIIbHOCTH.

OO01iee YMCIO YAaCOB MEXKAY CAMOCTOATEIbHOW pabOTON CTYIEHTOB U ayJUTOPHBIMU
3aHATUAMHU AenuTcss mopoBHY. OOmmii 00beM AUCHUILTUHBL «OCHOBBI PEHTI€HOCTPYKTYPHOTO
aHanuzay cocrasisieT 72 4 (2 3. e.). Ha camocrostenshuyto pabory mpuxomutcs 34 4 . DTOT
00BEM HacoB JIETUTCS IOPOBHY MEXKY CaMOCTOSATEIbHON MOATOTOBKOM TEOPETUYECKOTO Kypca K
9K3aMEHY M MOJATOTOBKON K MPAKTUYECKUM 3aHATHSIM

6.1. CamocTosiTeIbHOE M3YYeHHE TEOPETHYECKOI0 MaTepuaJia

Buom UTOroBOr0 KOHTPOJIA 10 IUCLHHUIUIMHE ABJIAETCS CAada YK3aMEHa [0 TEOPETUYECKOMY
Kypcy.

[Ipy moaroTroBke K chaye HSK3aMeHa IO JIEKIMOHHOMY KypCy HEOOXOIUMO B IEPBYIO
ouepellb BOCIIOJIB30BATbCSl KYpCOM JIEKIIMM IO JAHHOM JIUCUUIUIMHE. TeopeTH4ecKuil Kypc
NOJEJEH Ha JBa MOAyJsd. B mnepBoM Monyle H3JI0KEHBI Pa3INYHBIE METOJbl OYUCTKU
XUMHUYECKMX JJIEMEHTOB M CIUIaBOB. Bo BTOpOM MoOJyje H3J0KEHBI METOJbl MOCTPOEHUS
JarpaMMbl COCTOSTHUS TIOJYITPOBOJHUKOBBIX COSAMHEHUN

[Ipy wu3ydyeHMHn MNeEepBOrO MOAYNIS HYKHO oOOpaTUThb BHUMAHHE Ha I[IE€PEUEHb BCEX
TEXHOJIOTMYECKHUX IPOLECCOB, C TOMOIIBIO KOTOPBIX MOXKHO (OpPMHUPOBATh cpeay A
NOATOTOBKA M TIPOBEIEHUS OYHUCTKM XUMHYECKMX DJJIEMEHTOB H CIUIABOB Pa3INYHBIMU
MetonaMu. HemanoBaxxHoe 3HaYeHHE UMEET 3HaHHE TEXHOJOTHUECKOro 000py10BaHHUS.

N3yuenue BTOporo Monyis TpeOyeT 3HaHue MNpuHUMINA paboTsl yctaHoBku JITA u
pa3IMYHBIX METOJOB IOCTPOECHHS AMarpaMMbl COCTaB-CBOMCTBA  IOJIYIIPOBOJHUKOBBIX
coenquHeHuil. HeoOxoauMo 4eTko 3HATh TpeOOBaHUS K Cpeie sl CO3/IaHUsl YCTPOWCTBA WIIU
npubopa, — oOpaTUTh BHUMAHUE HA MOBBIIIEHUE SKCIUTYaTallUOHHOW YCTOWYMBOCTH MPHOOPOB.
Bcerna nepxath B 1oJie 3peHusl TEHACHLUUN Pa3BUTHUS TEXHOJIOTUN Kak (OPMUPOBAHUS CPEBbI,
TaK 1 IpuOOpPOB Ha €€ OCHOBE.

JUiss  BBISICHEHUS BO3HMKIIMX BOINPOCOB MJIM TOJYYEHHUS YIUIyOJNeHHBIX 3HAaHUHM 110
JUCLUIUIMHE BOCIOJIb3YHTECh MepeuyHeM OnOimorpaduyeckux CChUIOK, MPUBEICHHBIX B KOHIIE
Ka)XJI0M JIEKLIMH Kypca JIEKLIHM.

MarucTtpanTaMm, KOTOpbI€ JOKHBI CaMOCTOSITENIbHO OTHICKMBATh HEOOXOAWMBIE CBEICHUS
U3 TMPEICTaBICHHBIX JIUTEPAaTypHBIX HCTOYHHKOB, HelenecooOpa3Ho YyKas3blBaTh HOMeEpa
CTpaHULl, TO3TOMY aBTOPBI CTPAHULIBI HE TPUBOISAT.
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CaMOKOHTPOJIb YCBOCHHBIX 3HAHUN MOXHO IMPOBECTHU MO BOIIPOCAM, IPUBEICHHBIM B KOHIIE

KXol Jieknuu. OOInee KOJMYECTBO BOIPOCOB Ul CAMOATTECTAllMd HE MEHee 7 Ha OJIHY

JIEKIIMIO TEOPETUYECKOT0 Kypca, T. €. Bcero He MeHee 60 Bompocos.

Ha camocTosiTennbHOE U3y4eHUE TEOPETUYECKOIO MaTepualla, KOTOPbIil HE paccMaTpuBacTCs

B 4acChbl

©oN R wDdE
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24.

JIEKIIMOHHBIX 3aHATHH, OTBEACHO 34 U.

Bonpockl camocTosiTeIbHOI padoThI
Ocob6ouncThie BelecTBa
MeToabl KOHIEHTPUPOBAHMSI IPUMECEN U ONPEICIICHUS YUCTOTHI OJYIIPOBOJHUKOB.
Mertoa HeWTpaIU3alUH.
IIepmaHraHaTOMETPUYECKUI METO.
HNonomerpuyeckuii METOL,.
I'paBuMeTpHYECKUI METON.
[onsporpaduueckuii meTon.
MUKpOKPHUCTAINIOCKOIIMYECKUN METO.
OMMCCHOHBIN CHIEKTPAJIbHBIN aHAIN3.
doromeTpus IIAMEHHU.
DOTOMETPUYECKUNA METO/,.
Hedemomerpuueckuii MeTo.
QIryOpUMETPUYECKUIM METO/L.
Kunernueckue mMeTobl.
MeTobl KJIACCUYECKON aHAIUTUYECKON XUMUHU.
DNEKTPOMETPUUECKNE METOBI.
Macc-cnektporpadudeckuii MEeTos.
XuMHuecKas KIacCU(pHUKaIHs MOTyITPOBOIHUKOB.
ITony4yenue u o4nCTKa CEphl, CEIEHA, TEITYpPA.
[Tonyuenue u ouncTka Menu, cepedpa, 30J10Ta.
[Tonyuyenue u o4ncTKa rajuvs, TN, UHIUA.
MeTanoxuMudecKkie CBOMCTBA Mein, cepedpa, MHANS, TaJUIHsL, TaJIHsL.
[Tonyuenue u ounctka Meau, cepedpa, WHIUS, TAJTUs, TaJIHs.
I'opu30oHTanbHO HaANpaBlIEHHAs KPUCTAJUIM3ALMs [UIsl OYUCTKH WHIMS, TaJlIus, Tajus,

CCJICHA.

25.
26.
27.

Tpasnenue. [Ipupoaa npoueccos TpaBiIeHUS.
CocraB TpaBuUTENEH.
[IpakTueckoe UCIOIb30BaHUE PA3TUYHBIX KAPTUH TPaBICHUS

6.3. Marepuajbl Ui NPOBEeICHUS TEKYLIEro M IMPOMEKYTOYHOr0 KOHTPOJISI 3HAHUM

CTY1E€HTOB
OueHovHbIE CPeACTBA A/l TEKYHIEro KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOUYHOM
aTTecTalMU M y4eOHO-MeToAuYecKoe ofecrneyeHue cCaMoOCTOATEIbHOI padoThl CTY/IEHTOB.
Tekymas arrecTaums CTyI€HTOB MPOU3BOUTCS JIEKTOPOM IO AUCLMIUIUHE B CAEAYIOMINX
dopmax:
- IPOBEPKHU MOCEIICHUS 3aHATHIA;

- OITIPOC HaA JICKIUAX 10 MaT€pHraiaM MPEAbIAYIINX J'IeKHI/II\/'I H MaT€purajiaM, BBIHCCCHHBIM Ha

CaMOCTOATCIIbHOC N3YUCHUC.
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-OTIPOC 110 TEOPETUYECKON M MPAKTHUECKOM YacTH J1a00paTOPHBIX pabOT. -KOIJIOKBHYM.

IIpoMeskyToUHasi aTTeCTALUS IO AUCIUIUINHE IPOXOAUT B hopme
¢ GepeHIIMPOBAHHOTO 3a4eTa. 3a4eT MOIYy4aloT CTYACHTHI, IIOCEIABIINE JIEKIIMOHHbIC 3aHATUS
JAHHOTO Kypca, CIaBIINe KOJUIOKBUYM U BBIIIOJHUBIIKE BCe JabopaTopHblie padotsl. [Tpu
HAJIMYUU TPOITYCKOB Ja0OpATOPHBIX PA0OT TEMbI 3aHATHI TOIHKHBI OBITH OTPA0OTaHbI.

TpedoBaHus K KOIOKBHYMY: TeMaTHKa KOJUIOKBUYMa CBSI3aHa C JICKIIMOHHBIM
MaTepualioM, IIO3TOMY OH IPOBOAUTCS MOCIIE IPOYTEHHS [IUKJIA JICKIMH ¥ IPeAHA3HAuCH IS
Ooutee riryOOKOT0 YyCBOCHHUS MaTepHralia, H3y4aeMoro Ha JIeKIusIX. B mpomecce oTBeTa cTyneHT
JIOJDKEH TI0Ka3aTh: - IOHUMaHNE TEOPETUIECKOT0 MaTeprala, BBIHOCUMOTO Ha KOJUIOKBHYM; -
3HaHUE OCHOBHBIX PEHTTEHOBCKUX METOJIOB aHAJIM3a; - aHAIM3UPOBaHUE UH(OPMAIH U
BBIJICTICHHE IJIaBHOTO VITOTM KOJJIOKBUYMa OIleHUBArOTCS B O6amiax (ot 0 g0 5).

KoHTpoJibHBIE BOIIPOCHI IO KypCY:

1. ®usnyeckue Nporecchl, NPUBOASIINE K BOSHUKHOBEHUIO TOPMO3HOTO U
XapaKTEPUCTUUYECKOTO U3ITyUYECHUM MPU B3aUMOICMCTBUU YCKOPEHHOIO My4Ka JIEKTPOHOB €
TBEP/IbIM TEJIOM.

2. BriBenute ypaBHenue Bynnda-bperra.

3. Kak Boirnsaut audpakmoHHast KaApTHHA OT KyOMYeCKOTo KpUCTauIa C MPUMHUTHBHOM
A4YEHKOM, ¢ HENPUMUTUBHOM STUEHKOI?

4. Yto Takoe CTpYKTYpHAasl aMILIUTY/a, CTPYKTYPHBI MHOKUTENb?

Yo takoe cepa DBanpaa?

Hapucyiite o6paTHOE MPOCTPAHCTBO AJIs MOJUKPUCTAILIA.
Hapucyiite o6paTHOE IPOCTPAHCTBO AJII MOHOKPHUCTAILIA.
Yro Takoe Tekcrypa?

© oNo GO

Kak BbIrsiiaT nupakiiMOHHbIE KApTHHA OT MOHOKPUCTAILIA, TTOJIMKOUCTAILIA,
amopdHoro BemiecTa?

10. Bamm npeasyioskeHust 1o BEIOOPY METOJIOB OTIPENIEICHHUS TTapaMeTpa PeIeTKH
MOHOKpPHCTAILIA.

11. KorepeHTHOE 1 HEKOT€PEHTHOE PaCcCesTHUE: pPa3InyHMsl.

12. TIpencraBbre B rpadudeckoit popme HHTEPPEPEHINOHHYIO (DYHKIIHIO.

13. Yto Takoe 3KCTUHKIHUSA: IepBUYHAs, BTOpUYHAs?

14. Tlepeuncnure OCHOBHbIE MPUYMHBI OMIUOOK MTPU ONPEIEIEHUN MEKITOCKOCTHBIX
pPacCTOSIHUM.

15. VkaxuTe OCHOBHBIE IPUYMHBI YIIUPEHUS Y3JI0B 00paTHOM peleTky Ha
pPEHTTeHOTpaMMax.

16. BeiBemuTe OCHOBHBIE METOIbI HAOMIOACHNUS TU(PAKIINHA PEHTTCHOBCKUX JIydeH u3
aHanm3a ypaBHeHus Bynbsda-bperra.

17. Yro Takoe peHTreHOBcKas AudpakromeTpus?

18. TlosicHuTE B3aMMOCBSI3b MPSMOT0 U OOPATHOTO MPOCTPAHCTBA.

19. Yto Takoe 061acTH KOTE€PEHTHOTO paccessHus?

20. Moxere 11 BBl Ha POCTON MOJIENU MOSCHUTD CYTh 3(pPekToB nudpakuyuu u
BO3HHUKHOBEHUE UHTEP(HEPEHIIMOHHON KapTUHBI 32 00BEKTOM (TBEP/IBIM TEJIOM)?

MATEPHAJIBI IO TEKYIIEN ¥ TIPOMEXYTOUYHOM ATTECTAIIUM
IlepeyeHb BONPOCOB K KOJJIOKBHYMY
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1. [Ipupona nyueit peHTTeHa, X TpeIOMIICHHUE, TH(paKITus.
2. OcHOBHBIE YpaBHEHUS AU(DPAKIIMHA PEHTTEHOBCKHX JIydei.
3. CreKTpbl pEHTT€HOBCKHUX JIyYel, CIIOIIHBIE U XapaKTEPUCTUUECKUE CIIEKTPbI
. 4. OCHOBHO 3aKOH IOTJIOLUIEHUS PEHTI€HOBCKUX JIyUEeH.
5. PaccessHue peHTIeHOBCKUX JIydeH.
6. Monuzanus noj AeiCTBUEM PEHTICHOBCKUX JTyUYECH.
7. YCTpOICTBO M IPUHLUI paOOTHI PEHTI€HOBCKUX TPYOOK.
8. YcrpoiictBo nudpakromerpa.
9. I'eoMeTpus CbEMKH U YCTPOHCTBO TOHUOMETPA.
10. JleTeKkTOpbl pEHTT€HOBCKUX JIyYeH.
11. YpaBuenue nudpakuuu Jlays.
12. Tlonxox Bynwda- bparros.
13. OOparHas perieTka.
14. Tloctpoenue DBanbaa. ['eomerpudeckas HHTEpIpeTanns JUPPaKIIH.
15. MetoJ opoIKoB.
16. UnnuuupoBaHre peHTIeHOTPaMM, CHSTBIX 110 METOAY MOPOIIKA.
17. Meton Jlaya.
18. Merona BpalieHus KpucTania.
19. Omnpeenenne MIOTHOCTA U MOJICKYJIIPHOTO Beca. OrnpesiesieHne Tuiia TBEPI0Tro
pactBopa. Onpenenenue k03P PUIHCHTa TEPMUYECKOTO PACIIHPEHUS.
20. ®a30Bbli aHAJIN3 U NIOJYYEHUE TUarPaMM COCTOSHUM.
21. Pentrenorpaguueckoe onpeaencHiue BHYTPECHHUX HAMPSHKECHUN B MaTepHraax.
22. OnpenaeneHue BEIMUYUHBI KPUCTATUITUTOB.
23. Pentrenorpauueckuii aHajan3 TEKCTYP.
24. PeHTreHoaHanu3 TBEPAbIX paCTBOPOB.
25. PeHTreHoananu3 yrnopsa0ue€HHbIX TBEPIbIX PACTBOPOB.
26. PenTrenoananus siBlIEHUH, IPOTEKAIOIINX MPU PACIIaIe MEPECHIIEHHBIX TBEPABIX
pacTBOpOB.

27. PenTtreHorpauueckuii aHajau3 CTPYKTYpPHBIX U3MEHEHHH MPH 3aKaJIke U OTITYCKE CTaJIH.

28. Pentrenorpaguyeckue nccie10BaHus 1eUCTBUs 00IyUeHHs Ha CTPYKTYPY
KPUCTAJJIMYECKUX BellecTB. 21

29. buonornyeckoe JENCTBUE PEHTITE€HOBCKOIO U3TyUYEHHUS.

30. EcrecTBEHHBIE M NICKYCCTBEHHBIE HCTOUHUKHN PEHTTEHOBCKOTO M31y4CHHUS.

31. OcHOBHBIE (pU3MYECKHUE BEINYMHBI TO3UMETpUHU. ParnaronHas 6e301acHOCTb.

Dopma umoz06020 KOHMPONA
3auer (3 cemecTtp)

7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

7.1. Y4eOnas quTeparypa:

Pexomenayemas utepatrypa (OCHOBHAas):

1. CaBuukas JI.K. PentrenoctpykTypHsblif ananus. Kypc nekuuii, 4. 1. — ToMmck: u3n-Bo
Tomckoro yn-ta, 1982. — 172 c.

2. Casunkas JI.K. Peatrenoctpykrypssiii anamms. Kypce neknuit, 4. 2. — ToMcK: u31-BO
Tomckoro yn-ta, 1990. — 157 c.
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3. by6nun B.T., Ilyoposuna A.H. MeTonpl uccienoBanusi CTpYKTYpPhI ITOJTYITPOBOTHUKOB U
MeTtamuioB. — M.: Meramnyprus, 1978. — 272 c.
4. ITymaposckwuii [I.FO. Penrrenorpadus munepanos.M., ['eonndopmmapk, 2000r.
5. IMaBnog B.II., XoxnoB A.®. ®usuka tBepaoro Temna. M.: Boicias mkosna. 2000r. 494 c.
6. I'opemuk C.C, Ckakos 0.A., Pactopryes JI.H. Pentrenorpaduueckuii u snekrponHo10.
ontuueckui ananuz. M.: MUCHC, 2001. 328 c.
7..Ilanora T.B. PentreHoctpykTypHbiii aHanu3. KpaTkuii Kypc neknuid., 2012 r
8.. Anuntuk B.M., [Tonapsaos B.B., Yrinos B.B. Jludpakimonnsiii ananus. YueoHoe
nocobue.- Munck: Bricmerimas mkomna, 2011, ¢.216. Joctym: -
http://www.biblioclub.ru/index.php?page=book_view&book id=109928
9.. 3. Beromkun A.I'. 3ammra OKpyXaroIei cpesibl OT YHEPreTUIeCKUX BO3ICHCTBUI.
Yuyebnoe mocobue. M.:Abpuc.-2012, c. 383. Jocrym:-
http://www.biblioclub.ru/index.php?page=book&id=117489.
JlomosHuTEILHAS
1. 1. B. CuByxun. Kypc obueit pusuxu. U3narensctso «Hayka», M.,
2004 .1.1-5.
2. P. ®eiiman, P.Jleiiton, M. Connc. deiiMaHOBCKHUK JICKITUHU IO (PU3HKE.
Mup, 1965-1967, Beim. 1-9
3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.11apcen, Petidp ®@.Kpaydopa.
bepkneesckuii kype ¢pusuku. M., Hayka, 1971-1974. 1. 1
4. N1. Opuep. @uszuka. M., 1981, 1. 1-2.

7.2. UnTepHET-pecypchl

HasBanue pecypca Ccebuika/mocTyn
OnekTpoHHas OuOimMoTeKa OHiIaliH «ENWHOE OKHO K http://window.edu.ru
00pa3oBaTEIFHBIM peCypcam»»
«O0pazoBaTenbHbIN pecypc Poccun» http://school-collection.edu.ru
denepanbHbIA 00pa3oBaTeNbHbIIHI MOPTAJI: http://www.edu.ru
YUpEXKICHUsS, MpOorpaMMbl, CcTaHaapThl, BY3bI, TecTs
EID, THA
denepanbHbIi LCHTD uH(OpMaIMOHHO- http://fcior.edu.ru
oOpa3zoBartenbHbIX pecypcoB (PLINOP)
Pyccxkast BupTyanpHas OudanoTexa http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanusa FOra Poccum http://old.rsue.ru/Academy/Archives/
«AxkaneMus» Index.htm
Hayunast snextponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAsl CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHPOpMIO»
NudopmanmonHo-nipaBoBasi cucrema «KoHCynbTaHT- CereBasi BepcHs, JOCTYIIHAa CO BCEX
TLTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
Nurl'y
DNeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru
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http://www.biblioclub.ru/index.php?page=book_view&book_id=109928
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

7.3. IlporpamMHoOe obOecrieyeHmne

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

Antuupycnoe I10 Kaspersky endpoint security

AR

5. CmnpaBouHo-npaBoBas cuctema “T'apant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. ITaker npuknaaubix mporpamm Microsoft Office 2003 Professional.
8. [Iporpammusblii poAykT «AHTUBUpPYC Kacnepckoroy.

9. IMporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammuslii npoaykt MATLAB 6.

7.4. MarepuajbHO-TEXHUYECKOE ofecneyeHue

MarepuajabHO-TEXHHYECKAsI 6232 YHHBEPCUTETA MTO3BOJISICT 00CCIICYNBATh KAYECTBEHHOE
MPOBE/ICHUE TEOPETHUYCCKUX U MPAKTHUECKUX 3aHATHH.

[lepevyeHb HEOOXOMUMBIX TEXHUYECKHX CPEICTB OOYYCHHS, HCIIOJIB3YEMBIX B Y4eOHOM
MPOIIECCE I OCBOCHUS TUCIUILTHHBI:

® KOMITBIOTEPHOE U MYJIBTUMEINHHOE 000PYIOBAHHUE;

® BHUJCO- M AyJIHOBU3YAIBHBIC CPEACTBA OOYUCHUS U JIp.

Hcnonb3dyemoe oO1Iee M crenualn3upoBaHHOE ydeOHOe O0OpyaOBaHHME, HAaWUMEHOBAaHUE
CHCHUAIM3UPOBAHHBIX ~ ayJAUTOPHHA, KaOWHETOB, JabopaTopuii ¢

nepeyHeM OCHOBHOI'O

1a060paTOPHOTO 00OPYI0OBAHUS, CPEACTB U3MEPUTEIHHON TEXHUKHU MPUBEACHHI B Ta0. 7.2.

Hepeqeﬂb TEXHHUYIECCKUX CpeacrTs,
06pa3OBaTeJII)HOF0 npomecca mo JTMCuUMIlJIMHE

HUCIMOJb3yEMbIX npu OCyIIECTBJICHUMA

OCHOBEI
PEHTTEHOCTPYK
TYPHOTO
aHagm3a

YuebHast ayauToOpus  JUIS
JMEKIUOHHBIX  3aHATHH  (Ne
306) 386132, PU, r.Hazpans,
l'amyp3ueBckuili OKpyr, YiI.
MaructpansHasi, 39a,
Kopnyc 3E

IIT, CTOJ — 28 IIT.; CKAMBI-56 IIT.

Cron ans npenonaBatens - 1 mT. (COCTOUT U3 2-X CEKITUH);
CTYJ JIs mpenoaasareis -1 mr.; qocka - 1 wr.; TpubyHa-1

JlaGoparopus «PCA.
dusnueckue OCHOBBI
BakyyMa. @u3.XuUM.aHAINA3»
(Ne302) 386132, PH,
r.Ha3panp, I'amyp3ueBckuil

PeHTreHOBCKMI  CeKTpoMeTp  0O0IIero

Crou u1st mpenofaBaTens - 1 mT; CTyJ s MPero1aBaTest
-1 mt.; mocka - 1 mr.; crom - 10 mrT.; ckambsa-20 T, CTou
J1a0b0opaTopHbIid ¢ po3eTkamu M suukamu1200*600*850.
Ha3HAYeHUs,
Hudpakxromerp penrrenockuii JIPOH-8, PentrenoBckuit

OKpyT, yji. MarucrtpaibHas,
39a, Kopnyc 3E

amnmnapar JUisl CTPYKTYPHOTO aHajn3a. HarJIsaaHbIe TOCOOUS,
KOJUIEKIMSI J€MOHCTPAIIMOHHBIX IJIAKATOB, MAKETOB.
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Pabouas nporpamma aucuuminHel «OCHOBBI PEHTIC€HOCTPYKTYPHOI'O aHAJIN3a» COCTaBJIEHA B
coorBercTBUM ¢ TpeboBanusiMu PI'OC BO mno nampasnenuto nmoarotoku 03.04.02 dusmka,
YTBEP)KJICHHOTO MpUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot 7

aprycra 2020 r. Ne 914

[Tporpammy coctaBui: K.(.H., moueHT kadeapsl pusrka Haneruesa M. A.

[Tporpamma oobpeHa Ha 3acenanuu kadeapsl «Pusznka
ITporokon Ne_8 or«_ 11 » _mapra 2025 roma

[Iporpamma  omoOpeHa  Y4eOHO-METOIMYECKHMM  COBETOM  (PHU3MKO-MATEMaTHYCCKOTO
¢akynprera
ITporokon Ne_7 ot « 13 » _wmapra 2025 roma
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CpeneHnsi 0 nepeyTBep:KIeHHH NPOrpamMMbl

perucrpanuun H3MEHEeHHH

HAa o4YepeAHON Y4yeOHbIH TrOoA W

YyeOHsblii
rox

Pemenue
Kadeapsl
(Ne mpoTokoia,
J1aTa)

BHeceHHBIe H3MEHEHUS

IMonmuce 3aB.
kadeapou
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