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1. Ilesn ocBOEHUS AU CUMIIJIMHBI

Kypc «OcCHOBBI PEHTT€HOCTPYKTYPHOTO aHalinM3a» IOCBSIIECH H3YYEHUIO COBPEMEHHBIX
WHCTPYMEHTAIBHBIX METOJIOB PEHTIEHOCTPYKTYPHOTO aHaIN3a, BAPUAHTOB KAu€CTBEHHOTO U
3P PEKTUBHOTO
OCBOCHHUSI OCHOBHOH oOpa3oBarenbHOW mporpammbl 1o HampaieHuio 03.04.02 «®Dusukay,

KOJINYECTBEHHOTO PEHTI€HOCTPYKTYpHOTO aHAlM3a, HEoO0XOIUMOro JJis
npoduib «Pu3rKa MOIyIpOBOJTHUKOBY.

Kypc umeer 1enpio O3HAKOMJIEHUS MariCTpaHTOB C TEOPETHUYECKUMH M MPAKTHUYECKUMU
OCHOBaMHU PEHTI'€HOBCKHUX METOJ/IOB aHAIU3a, €ro anmnaparypHbiM opopmieHreM. OH MO3BOJISET
IPUBUTH HABBIKU MO pacliu(PppoBKe W MHAULKMPOBAHUU PEHTTEHOTPAMM, PAcUETy MapaMeTpoB
AJIEMEHTapHOM SYEHKM U JIPYTMX CTPYKTYPHBIX [apaMETPOB, MPOBEIECHUIO KAYECTBEHHOI'O M
KOJINYECTBEHHOTO PEHTTeHO()a30BOr0 aHAN3A.

[{enssmMu OCBOEHUS AUCUHUILIMHBI « PEHTT€HOCTPYKTYPHBINM aHAIN3) SBIIAIOTCS:

-popMuUpOBaHUE 3HAHUH O MPHUPOAE PEHTTEHOBCKUX Jyuyed M HMX HIPUMEHEHUU MJis

HCCIICAOBAHUA MATCPUAIIOB PpA3JIMYHOIO KjIacCa, B TOM YUCJIC U 6I/IOMaT€pI/IaHOB;

- BBIpa60TKa HABbIKOB IIPAaBHUJIBHOI'O BLI60pa MCTOAOB HMCCICOAOBAaHHA 0coOeHHOCTEN

CTPYKTYPbI PA3JIMYHBIX MATCPHUAJTIOB U PCIICHUS NNPUKIIAAHBIX 3a]a4 CTPYKTYPHOI'O aHaJIM3a.

3auaann AUCHUIIJIMHBI «OCHOBBI PEHTI€HOCTPYKTYPHOI'O AaHAJIN3a» ABJIAIOTCA:

IMO3HAKOMHUTH MAaruCTpaHToOB C BO3BMOKHOCTAMHA U OIrpaHUYCHUAMU MCTOda PCA,

ITOHATH 0COOCHHOCTH BO3HUKHOBCHHS 1 CBOICTB PECHTICHOBCKOI'O U3JIYUCHU,

MIO3HAKOMHUTb C YCTPOHCTBOM M MPUHITUIIOM pabOTHl pEHTTEHOBCKHUX TU(PAKTOMETPOB;

HAYYUTb ONPEIECIATh YCIOBUS SKCIIEPUMEHTA UCXOS U3 TTOCTABICHHOW 3aa4u;

HAay4YUTb OCHOBaM O6pa6OTKI/I MOJIYYCHHBIX peHTFeHorpaq)I/I‘IGCKI/IX JaHHBIX C ITO3HIHMEH
Ka4C€CTBCHHOI'O M KOJIMYCCTBCHHOI'O aHAJIN3a,

MMO3HAKOMHUTL C COBPECMCHHBIMH IMPOTPpaMMHBIMU U I/IH(i)OpMaLII/IOHHBIMI/I O6CCHC‘-ICHI/IHMI/I, B
T.4. C UCTIOJIb30BAHUEM UHTCPHET PECYPCOB

Ilepeuennb 3a1a4 npogeccHOHATBHOM 1eSITeJIbHOCTH BHINTYCKHNUKOB:

Kon u O0o0mennbie TpynoBbie pynknuu | TpynoBsie pyHKOMHU
HAaMMEHOBaHHE Koa | HaumenoBanue YpoBenb | HanmenoBanue Kox [YpoBenb
npo¢ecCHOHANbH KBaIu(pu (moaypos
oro Kaluu €Hb)
CTaHAapTa KBaJIuGu
KAl

01.001 ITeparor |A Ilegaroruueckas 6 Oo6menenarornyeckas | A/01.6| 6
(meparormueckasi JEeITEIEHOCTD 10 dbyukmus. O0yuenue
JesATeJbHOCTh B MIPOEKTUPOBAHUIO U BocITaTenbHas A026 6
JOIIKOJILHOM, peanu3anuu eATENBHOCTD
HAYAJIbHOM 00pa30BaTeNbHOTO
o0mem, nporecca
OCHOBHOM 00pa3oBaTeNbHBIX Pa3BuBaromas A/03.6 6
oomem, OpraHu3aIMAX IeATeJIbHOCTD
cpeaHeM 001IeM JIOIIKOJIBHOTO,
00pa3oBaHuM) HaYyaJIbHOTr'o OOIIETO,
(BocnuTaTe b, OCHOBHOI'O 00IIIETO,
YUHTEJIb) CpPEIHEro O0IIero

o0Opa3oBaHus




Ilemarormueckas
JIEeITEIbHOCTD 10
MIPOSKTUPOBAHUIO U
peanu3anuu
OCHOBHBIX
001eodpazoBaresibH
BIX TPOTpaMM

Ilenaroruueckast
JeSITeIbHOCTD T10
pealu3anyu MporpaMmm
OCHOBHOT'O M CPETHETO
o01m1ero oopa3oBaHus

B/03.6

01.003
Ilemarornueckas
MesSTeIbHOCTD B
TOITOJIHUTEIILHOM
00pa3oBaHUM JIETEH
1 B3POCITBIX

[IpenogaBanue mo
ITOTIOTHUTEITHHBIM
00111600pa30BaTEIIbHBI
M TIporpamMmam.

Opranuzanus
JIEATEIIbHOCTH
oOyyJaronuxcs,
HaIlpaBJICHHOHN Ha
OCBOEHHE
JIOTIOJIHUTEIIHLHOM
0011e00pa3oBaTeIbHON
IPOrPaMMBI

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
IEeITEIbHOCTH
oOyyJaronmxcs B
MPOIIECCE PeaTH3aluu
JIOTIOJTHUTEIILHOM
0011e00pa3oBaTeIbHON
IPOrPaMMBI

A.02.6

6.1

Ob6ecnieueHue
B3aMMO/JICUCTBUS C
POIUTENSIMH
(3aKOHHBIMU
PEICTAaBUTEIISIMHU )
oOyyJarouxcs,
OCBaMBAIOIINX
JIOTIOTHUTEITHHYTO
o01eo0pa3oBaTesibHy
10 TIPOTPAMMY, TIPU
pelleHny 3a1a4
o0y4eHus u
BOCTIHTAHHUSI

A.03.6

6.1

Ilegarornueckui
KOHTPOJIb U OIICHKA
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM
MIPOTPAMMBI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOIMYECKOTO
obecrieueHus
peanuzanuu
JOIIOJTHUTEILHOU
o011eo0pa3oBaTeIbHOM
IPOrpaMMBbI

A.05.6

6.2




b OpraHu3annoHHO- Opranuzanus u B/01.6| 6.3
METOMYECKOE MPOBE/ICHUEC
obecrieyeHne MCCIICIOBAaHMI PHIHKA
peanu3aiuu [YCITYT TOTIOJTHUTEIILHOTO
JOTIOJTHUTEIBHBIX oOpa3oBaHus eTei u
001eodpazoBaresibH B3POCIIBIX
BIX TIPOTPaMM OpraHu3aiuoHHO- B/02.6| 6.3
Me1arornyeckoe
COIIPOBOK/ICHHE
METOINYECKON
MesITeIbHOCTH
Me1aroroB
IMTOTIOJTHUTEIILHOTO
0OpazoBaHMs
MounuTopuHr u orienka | B/03.6| 6.3
Ka4yecTBa peain3aluu
re1aroraMu
IMOTTOJTHUTEITLHBIX
00111600pa30BaTEIbHBIX
porpaMm
C Opranu3anuoHHO- Opranu3zanus C/03.6| 6.3
MeIarorHuecKoe JIOTIOJTHUTEIBHOTO
oOecrnieueHue oOpa3oBaHUs JieTeil U
peanu3aiuu B3POCJIBIX IO OJTHOMY
JIOTIOTHUTEIbHBIX WA HECKOJIbKUM
o01eo0pa3oBaTesbH HarpaBJICHUSIM
BIX IIPOTPAMM JeSITeTbHOCTH

2. MecTO AUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI npodeccuoHaIbHON 00pa3oBaTeIbHOM

NPOrpamMmbl

Jucuumiraa «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHalM3a» OTHOCUTCS K OJoKy 1, K yacTu,
dopmMHpyeMoii yuaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIIECHU.
3HaHUS YMEHHMs M BIAJEHHs, MOJYYEHHbIE IPH H3YYEHUU JIUCHUIIMHBI «OCHOBBI

PCHTICHOCTPYKTYPHOI'O aHaJIn3a» HCO6XOI[I/IMBI CTYACHTaM IIpU BBITIOJIHCHUH BBIHYCKHOﬁ
KBaﬂH(I)HKaHHOHHOﬁ pa60TBI npu peIiCHUN HAYYHO-HUCCICAOBATCILCKUX 3a1a4 B GYI[yH_ICﬁ

npoheccuoHaTbHON NeSTENbHOCTH.

MexnpeamerHasi ¢Bsi3b

Jucuumimza Paznensl, 3HaHNE KOTOPHIX HEOOXOIUMO IIPU U3yUEHUN
JUCLUTUIAHBI
1 2
dusnka OCHOBHBIE TOCTYJNATBl M IIOJOKEHHUS KBAaHTOBOW TEOpPHH;
KOHJICHCUPOBAaHHOI'O | TYHHENbHBIN 3 (EeKT; CTpOCHHE aToMa U CBsI3b C MEPUOJNYECKON
COCTOSIHUS CHUCTEMOM  3JIeMEHTOB  MeHzeneeBa;  BBICOKO-TEMIIEpaTypHas
CBEPXIIPOBOJUMOCTD M MIPOCTEUIINE YCTPOUCTBA HA €€ OCHOBE
duznyeckue OcHOBBI (PU3MKM BakyyMa, IUIa3Mbl M TBEpPAOTO TEla;




OCHOBBI BaAKyyMa

NPUHIUIBL UCTONB30BaHUS ¢u3nueckux 3(dekToB B Bakyyme,
IUTa3Me U B TBEPAOM Telie, B MPUOOPax M YCTPOICTBAaX BaKyyMHOMH,
IJIA3MEHHOM, TBEPAOTEIIBHOW, MMKPOBOJHOBOM M ONTHYECKOMN
NEKTPOHUKHU

3. Pe3yabTarhbl 0CBOEHUS AU CIUIIINHbBI
Komnierenun odyuaromnierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHSI JUCIIHIIMHBI

HpOLIGCC HU3YYCHUA JUCHUIIIIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/IC OJICMCHTOB CJICAYHOIINUX

KOMIICTCHITHM
Kon HaumeHnoBanue Nuaukarop 10CTHIKEHUS B pesyabTaTe 0cBOCHUS
KOMIIeTe KOMIIETEHI[MH KOMIIETEHIIMH MUCHUILIMHBI 00y4aroIuiics
HIHH JOJIKEH
YK-3. |Cnocoben 'VK-3.1. BeipabaTbiBaeT cTpaTteruto [3HaeT TEOPUIO U OCHOBHBIC

OpraHu30BaTh U
PYKOBOJUTH paboTOM
KOMaH/Ibl, BBIpaOaThIBast
KOMaH/IHYIO CTPaTeruio
IS IOCTHOKEHHS
MOCTABJICHHOU II€JIH

KOMaHTHOW pabOTHI M HAa €€ OCHOBE
Opranu3yet 0TO0p WICHOB KOMAH/IbI
U1 JOCTHXKEHMSI TOCTaBIEHHON
LeJIH;

YK-3.2. Opranusyer u
KOPPEKTHPYET paboTy KOMaH/bl, B
TOM YHCJI€ HAa OCHOBE
KOJUUIETHAJIBHBIX PELICHUN;

'VK-3.3. Pa3pemiaet KOH(QIUKTHI U
MPOTHBOPEUUS TPH JIEIIOBOM
0OIIIEHUN Ha OCHOBE yueTa
MHTEPECOB BCEX CTOPOH; CO3aeT
pabouyto aTMocdepy, MO3UTUBHBIHI
OMOLIMOHAIBHBIN KIIMMAT B
KOMaH/1e;

YK-3.4. Opranusyer (npeiaraer
raH) o0y4eHHne YICHOB KOMaHIbl U
00CYX/IEHUE Pe3yTbTaTOB paboTHI,
B T.4. B pAMKax JIUCKYCCHU C
MpPUBJICUEHNEM ONIOHEHTOB;
YK-3.5/lenerupyer noJTHOMOYHS
YJIeHaM KOMaHJIbl U pacrpeaessier
MOpYYEeHHS, 1aeT OOPAaTHYIO CBSI3b
Mo pe3yJIbTaTam, IPHHUMAET
OTBETCTBEHHOCTH 3a OOIIHii
pe3yibTar.

3aKOHBI B 00JIACTH
€CTECTBCHHOHAYYHBIX

U CIIATUTHH

'YMeeT UCI0JIb30BaTh
CCTECTBCHHO-HAYYHbIC 3HAHUS
Mpu 00BSICHEHUH
DKCIIEPUMEHTOB, PEIICHHS
podeccuoHaNbHBIX 3a/1au.
Brnaneer ocHoBaMu
[e1arOrMKK, HEOOXOIUMBIMHU
TSI OCYIIIECTBIICHUS
MPEIo1aBaTeIbCKOM
NEesITeTbHOCTH U pa0OTHI B
HAYYHBIX TPYIIax.

[1K-4

CiocoOHOCTh
HCITOJIH30BaTh HABBIKH
COCTaBJIEHHS U
odopmieHHs HayqHO-
TEXHHUYISCKOMN

ITOKYMEHTAIINH,

[MK-4.1 O6nagaer 3HaHUAMH O
cTaHaapTax opOpMIICHUS HAYYHO-
TEXHUUYECKOH TIOKyMEHTAalluu, 00
0003HAYCHHUSIX U
mpodeccrnoHabHBIX TEPMUHAX,

IMCITIOJIB3YEMBIX B MHCTPYKIUAX,

3HaeT KaK CaMOCTOSITEIbHO
CTaBUTh KOHKPETHBIE 331241
HayYHBIX UCCIICIOBAaHUI B
00acTi PU3MKH U penaTh ux
C IOMOILBIO COBPEMEHHOU

arnmnapaTypsl U




HAay4YHBIX OTYCTOB,
0030pOB, JOKJIAJIOB U
crarei

gepTekax U IPYroi JOKYMEHTAIUH.
[1K-4.2 Bnaneer MeTogaMu
pa3paboTKu paboueit MPOSKTHOM 1
TEXHUUYECKOH TOKyMEHTAIIUH,
o(opMIIEHUS 3aKOHYCHHBIX
MMPOEKTHO-KOHCTPYKTOPCKUX PabOT
C IPOBEPKOM COOTBETCTBUSA
pa3pabaThIBaEMbIX ITPOCKTOB H
TEXHUYECKOH IOKyMEHTAIIUN
CTaHIapTaM, TEXHUYECKUM
YCIIOBUSIM M IPYTUM HOPMATHUBHBIM
ITOKYMEHTaM.

[TK-4.3 BiageeT coBpeMEHHBIMU
MMPOTPaMMHBIMHU CPEJICTBAMH
[MOATOTOBKH HAy4YHO-TEXHUYECKON
ITOKYMEHTAI[UH, HAYYHBIX OTYETOB,
0030pOB, TOKJIAJIOB U CTaTEHl.

MH(POPMALIMOHHBIX
TEXHOJIOTHH C
KCITOIb30BaHNEM HOBEHIIIETO
[POCCHIICKOTO U 3apyOeKHOT0
OITBITA

YMeeT cBOOOIHO BIAAETh
pasnenamu GU3UKH,
HEOOXOAMMBIMH JIJIsl PEIICHHS
HAy4YHO-UHHOBAIIMOHHBIX
3ajia4, U BHEAPATH
[PE3yJIbTAThl HAYYHBIX
KCCIICAOBAHUN B 00J1aCTh
po¢eCCHOHATBHON

eI TeIbHOCTH.

Bnaneer cnocoOHOCTBIO
CBOOOJIHO BJIAJICTh pa3jiciiaMU
(bU3UKH, HEOOXOAUMBIMH JIJIsI
[pEIICHUS HAyYHO-
MpoQeCCHOHANIBHBIX 3a71a4, U
MPUMCHSITH PE3YJIbTATHI
HAYYHBIX UCCIICOBAHUN B
po¢eCCHOHAIBHON

CATCIIbHOCTH

ITo oxoHYaHHUH OCBOEHMUS IIporpaMMhbI 110 HAIIPABJICHUTO «®Du3nka MMOJIYIIPOBOAHUKOB»

BBIITYCKHHUK OOJDKCH MPOACMOHCTPUPOBATE TAKXKE KOMIICTCHIWH,

MarvucTepCcKoi MporpaMMmabi:

XapakTepHbIe IS

- CIIOCOOHOCTh pPa3dMpaThCsi B COBPEMEHHOM COCTOSIHUHM, TEOpETUYECKHX paldoTax u

pe3yabpTaTax 3KCIIEPpUMEHTOB, BXOIAILIUX B IPOrPAMMY,

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

JUCILIUILINH.

KOMHCTCHHI/II/I MaruCTCpCKux MnporpamMm JOJIKHBI YUYUTBIBATh PETrHOHAJIBHBIC 0COOEHHOCTHU

U TpeboBaHUs paboTonaTeNnei.

4. CTpyKTypa M coJep:KaHue JUCIHININHBI

4.1. CTpyKTypa QM CHUIINHbBI

OO0mmas TpyJ0€MKOCTh JUCIIUTUIMHBI COCTABIISIET 2 3a4€THBIX €IMHUII, 72 4acoB.

Buapl 3anartnii Bcero uacos Hurepak-e
Yacel
OO61mast TpyA0eMKOCTh 7212
AyIMTOpHBIC 3aHATHS 32/0.9
Jlexrum (JI) 16/0.4 8
[TpakTuueckue 3anstus (JI3) 16/0.4
CamocrositenpHas pabota (CP) 40/1.1
Hrorosas ¢popma kontposs (rio JI3 u I1P) 3auer




4.2. COJEPKAHUE TUCHUILINHBI

TeMbl 1 KpaTKoe coaepKaHue

No Tema Conep:xxanue CamocTrosiTesibHasi padoTa

1. |Tema 1. ®usuka BzaumopeiictBue anexktpoHHoro |[ToHkast cTpykTypa
PEHTTEHOBCKOI'O IIy4Ka C TBEPJABIM TEIOM. CIEKTPAJIbHBIX JIMHUN U IIPaBHIIa
U3ITy4EHUs I'enepanus peHTIT€HOBCKOTO orbopa. Bropuunsie

n3iydenus. [Ipupona u cBOMCTBaA |[XapaKTEPUCTUYECKUE JIyUH.
U3JIy4EHUS.

HenpepriBHoe (TOpMO3HOE)
U3JIy4YeHUE: MEXaHU3M
B3alMO/JICICTBUS, CIIEKTpaAJIbHAS
XapaKTepUCTHUKA, BIIUSHUE
[1apaMeTPOB JIEKTPOHHOTO
IIy4Ka U CBOMCTB Marepuaia
aHoJa.

XapaKTepucTU4ecKoe
U3JIy4YeHUE: MEXaHU3M
BO3HUKHOBEHHS, CIIEKTP U €ro
0COOEHHOCTH, CEPUH JIMHUI.
[Tornomenue peHTreHOBCKOTO
U3JIy4EHUs BEIECTBOM:
OCHOBHOMH 3aKOH ocia0ieHus
ny4eit, ko3 dunuenra
ocialeHusi, 3aBUCUMOCTb OT
JUTHHBI BOJHBL. [IpakTHueckue
MIPUJIOKEHUS 3aKOHA.

2. |Tema 2. PertreHoBckas PenTtrenoBckas annaparypa. PentrenoBckas annaparypa.
anmaparypa. PentrenoBckue TpyOKH. PenTrenoBckue TpyOoKu.
PenTtrenoBckue TpyOKu. YcrpoiicTBo qudpakToMerpa. YerpolicTBo tudpakromerpa.
YerpoiicTBo ['eomerpus creMku u I'eometpust creMKH 1
nudpakToMeTpa. YCTPOWCTBO TOHMOMETPA. YCTPOKWCTBO TOHMOMETPA.
I'eomeTpus cremMKu 1 JleTeKTOpBI PEHTTEHOBCKUX JleTeKTOpBl pEHTTEHOBCKUX
YCTPOMCTBO TOHUOMETpA. | JIy4el. Jpyrue HCTOYHUKH nyden. JIpyrue uCTOYHUKHU
JleTekTopsl PEHTTEHOBCKOTO U3JTyYEHHUS. PEHTTEHOBCKOTO U3JTyUYECHHUS.
PEHTT€HOBCKHUX JIy4eH.

JIlpyrue uCTOYHUKHN
PEHTT€HOBCKOTO
U3ITy4EHUSI.
3. |Tema 3. Peructparus Perncrpanust peHTT€HOBCKUX Perucrpanust peHTT€HOBCKUX

PEHTT€HOBCKHX JIy4eH U
U3MEpEeHue UxX
HNHTCHCUBHOCTH.

JIy4el U U3MEpPEHUe nxX
HUHTEHCUBHOCTHU.
MNonnzannoHHbI METO.

JTy4eil 1 U3MEpPEHne ux
HNHTEHCUBHOCTH.
HonnzanuoHHbBINA METOI.




HNoHn3anoHHBIN METOA.
doTtorpaduveckuil METOI.
Kcepopanuorpaduaeckuit
Y JTIOMUHECLICHTHBIN
MeTojibl. CpaBHEHUE
pa3IMYHBIX JETEKTOPOB.

dotorpapuveckuit METOI.
Kcepopanuorpadpuueckuii u
JFOMUHECIIEHTHBIA METOIBI.
CpaBHEHHE pa3IUYHBIX
JETEKTOPOB.

doTtorpaduueckuit METOI.
Kcepopanuorpadpuaeckuii u
JTFOMUHECLEHTHBIA METOMBI.
CpaBHEeHHE pa3INnYHBIX
JIETEKTOPOB.

Tewma 4. Iudpakuus
PEHTIE€HOBCKUX JTy4eH.
VYpaBHeHue quQpakium
Jlays. Ilogxon Bynbga-
Bbparros. O6parHas
peuierka. I[loctpoenue
OBanbja. ['eomerpuueckas
MHTepIpeTanus
mudpakui. ATOMHBIN U
CTPYKTYpHBIH (hakTop
paccestHUsI pEHTT€HOBCKUX
nmyden. TemiepaTypHbIiI

dbaxTop

Judpakius peHTTeHOBCKUX
nydei. YpaBHeHUE TUdpaKIIIU
Jlay». ITogxox Bynwga- bparros.
Ooparnas pemrerka. [loctpoenune
Opanppaa. ['eomeTpruueckas
MHTEepHpeTanus JuQpaKium.
ATOMHBIN U CTPYKTYPHBIN
(bakTop paccesHUs
PEHTTEHOBCKUX JTy4eH.
TemnepatypHslii hakTop

Jludpakius peHTTeHOBCKUX
nydeld. YpaBHeHHE TUGPaKIIHH
Jlay». ITogxox Bynwda-
Bbparros. O6patHast pemieTka.
IToctpoenue OBanpaa.
I'eomeTpuueckas
UMHTepHpeTanus AuQpaKum.
ATOMHBIN U CTPYKTYPHBII
(baxTop paccesHUs
PEHTI€HOBCKUX JTy4eH.
TemnepatypHbliii pakTop

Tema 5.
DKCHEepUMEHTATbHBIC
METOBI
PEHTIE€HOCTPYKTYPHOTO
a”anuza. Meron
MOPOLIKOB.
Nuaunuposanue
PEHTI€HOTrpaMM, CHSITBIX
10 METOJy MOPOIIKa.
Meron Jlays. Metog
BpalleHusl KpUCTasUIa.
[IpaBuna noracanus

DKcrnepuMeHTaIbHbIE METO/IbI
PEHTIE€HOCTPYKTYPHOI'O aHAJIU3A.
Meroa nopomKoB.
Nuauuuposanue
PEHTIE€HOTpaMM, CHATBIX 110
Merony nopomka. Merox Jlays.
Meroa BpalleHus KpUCTaJLia.
IIpaBuina noracanus

DKCIepUMEHTATbHBIE METOIbI
PEHTI€HOCTPYKTYPHOTO
aHanu3a. MeTo1 MOpOLIKOB.
Nununuposanue
PEHTreHOTpamMM, CHSTBIX IO
MeToay nopouka. Merox Jlayas.
Merona BpallieHus KpHucTasia.
[IpaBuna noracanus

Tewma 6. [Ipumenenne
PEHITEHOCTPYKTYPHOI'O
aHaJn3a JUist
UCCIIEIOBaHM
MaTEepUaJIOB

Onpenenenne MIOTHOCTH U
MOJIEKYJISIPHOTO Beca.
Omnpenenenne Tuna TBEpAOro
pactBopa. Onpeznenenue

KO3 PHUIMEHTa TEPMUIECKOTO
paciupenus. @a3oBblil aHAIU3 U
MOJIy4E€HUE AUarpaMM
COCTOSIHUI.
Pentrenorpaguueckoe
orpeziefieHue BHYTPEHHUX
HaIpsDKEHUN B MaTepUaax.
OrnpezeneHne BeIUYUHBI
KpUCTAJIJIUTOB.

Onpenenenue pa3MepoB
KpUCTAJIJIIMTOB METOAOM
rapMOHUYECKOIO aHAU3a.




Pentrenorpapuueckuii anaan3

TEKCTYP..

Tema 7. Pentrenoanann3 | PeHTreHoaHanm3 sSABJICHHH, PenTtrenoananus TBepabIX
CTPYKTYPHBIX U3 MEHEHUH, | IPOTEKAIOUIUX MPU pacmaje pacTBOpoB. Bo3nukHoBeHHE
BBI3BIBAEMBIX TEePECHIIIEHHBIX TBEP/IbIX TOYeU- HBIX Je(EKTOB U
TepMUYECKON 00pabOTKOM | pacTBOPOB. W3MEHEHUE TIEPHoia
CIUTABOB M BO3JielicTBUEM | PeHTreHorpaduyeckuii aHamus KPUCTAJUTMYECKON PeIIeTKH
HOHU3HPYIOLIETO CTPYKTYPHBIX U3MEHEHUHN TIPH

W3ITy4eHUS 3aKaJKe U OTIYCKE CTaJICH.

Pentre Horpaduueckue
HCCIIEN0BAHUS AEUCTBUSA
00JIy4YeHHs Ha CTPYKTYpPY
KPHCTAJUINYECKUX BEIECTB

Tema 8. Paguanuonnas buonornueckoe nencreue EcTecTBEHHBIE U UICKYCCTBEHHBIE
0€3011aCHOCTb. PEHTT€HOBCKOT'O U3JIyYCHHUS. VCTOYHUKU PEHTTEHOBCKOTO
EcTtecTBeHHbIE M HCKYCCTBEHHBIE |[M3Iy4YEHUS.

HUCTOYHUKH PEHTTEHOBCKOTO
n3iydenus. OCHOBHbIE
(u3HYeCKre BETMINHBI
no3umeTpuu. Pagnanmonnas

0€3011aCHOCTb.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peaymsanum  kypca «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHaIM3a» B  (U3HKE
UCTIOJTB3YIOTCS:

TexHOMOrMH: KOHIEHTPUPOBAHHOTO OOY4YEHUS, MOAYJIHHOTO OOYYCHHS, pPa3BUTHUSA
JUYHOCTH U Pa3BUBAIOIIETr0 00yueHus, TudPpepeHIInpoBaHHOTO 00yUeHUSI.

DopMBblI: JEKIIUN U IPAKTHIECCKHUE 3aHITHS.

3aHsATHS TIPOBOJATCS B BUJIE JIEKIIUN C UCIIOJIb30BAHUE COBPEMEHHBIX TEXHUUYECKHUX CPEJICTB
o0ydeHus (IepCcOHABHOTO KOMIBIOTEPA U MPOEKTOPA) C AEMOHCTpalMel MPaKTHIeCKOH pabOThI
MPOTPaMMHBIX TIPOJYKTOB, a TaKKe MPAKTHYCCKHE 3aHATHSA C NPUMECHEHHWEM HArJISITHOTO
MaTepHuaia B BUE peaJbHbIX 00pa3IoB (TI0 BO3MOKHOCTH).

[TpumeneHre nHGOPMALIMOHHBIX TEXHOJIOTHI TO3BOJISIET:

e HAITOJIHUTH 3aHSATHUS HOBBIM COJICPIKAHUEM;

e TOBBICUTH MOTHBAIIHIO K O0yUYEHUIO;

e pa3BHUBATh TBOPUECKOE BOCIPUSATUE OKPYKAIOIIETO MUPA;

e Ppa3BUBATh UHTEJUIEKTYyAIbHBIE PECYPCHI YUAIIHXCS;

e (opmupoBaTh dNeMEHTH HHOPMAITMOHHOHN KYJITYPHI,

MeToabl M 1eJIM: TPATUITMOHHBIC M AKTHBHBIC (TPYITIIOBBIC W MHIUBH Ty JIbHBIC);

TPH OCHOBHBIE TSN IS YCIICITHOTO MPOBEICHUS YPOKa ¢ KOMITBIOTEPHOM IMOJIIEPIKKOM:

e Jlumaktudeckass (mMoj — JUAAKTHYECKUM  OOECIIEUeHHWEeM TIOHMMAIOTCS  y4deOHBIC
MaTepHuabl, KOHKpeTHas 00yJaroias nmporpaMmma u arrapaTypa)



e Meroanueckas (ompeneneHre METOIOB HCIOJNB30BAaHUS KOMIIBIOTEpPAa B MPENOAaBaHUH
TEMBI, aHAJIU3 YI€OHBIX PE3YJIbTATOB U MOCTAHOBKA CIIEIyIOIIEH Y4eOHOM! 1IeITH )

o OpranmzanuoHHas (3Ta 3a7a4a COCTOMT B TOM, YTOOBI BHIpAOOTAaTh M 3aKPENUTh Y
yUaIIUXCsl HABBIKK Pa0OTHI ¢ yueOHOM MporpaMMoii, Oprann3oBaTh paboTy, u3deras meperpysku
yyYaluxcs U HEpaluOHAJIbHOM TpaThl BpEMEHH).

6. YueOHO-MeTOAMUYECKOe oO0ecleYeHHEe CAMOCTOSITEJbHOH PadOThI CTYJAEHTOB.
OueHouHble cpeAcTBA s TeKYylIero KOHTPOJISI YCIeBAeMOCTH, IPOMEKYTOYHOM
aTTecTALMHU [0 UTOraM OCBOEHHS TMCHHUIJIMHbI

esabl0 caMOCTOATENHHON PabOThI MaruCTPaHTa SBISIETCS CAMOCTOSITETIbHOE IPUoOpeTeHne
HOBbIE 3HAHMM W  BBIPAOOTKA CIOCOOHOCTM K  IOCTOSIHHOMY CaMOOOYYEHHUIO U
CaMOCOBEPILICHCTBOBAaHMIO B TNPO(ECCHOHANBHON ¥  CONMAIBHO-OOMIECTBEHHBIX —Cdepax
JESITEIIbHOCTH.

OO01iee YMCIO YAaCOB MEXAY CaMOCTOATEIbHOW paboTOl CTYNEHTOB W ayAUTOPHBIMHU
3aHATUAMHU AeNuTcs TmopoBHY. OOmuit 00beM TUCHUIIUHBL «OCHOBBI PEHTI€HOCTPYKTYPHOTO
aHanuza» cocraBisieT 72 4 (2 3. e.). Ha camoctostensuyto padoty mpuxomutcs 34 4 . DTOT
00bEM YaCOB JCIUTCS MOPOBHY MEXK/Iy CAMOCTOSATEILHON MOATOTOBKOM TEOPETHUECKOTO Kypca K
9K3aMEHY M MOJTOTOBKON K MPAKTUYECKUM 3aHATHSIM

6.1. CamocTosiTe]IbHOE H3yYeHHE TEOPETHYECKOI0 MaTepHaJia

Buiom UTOroBOro KOHTpOJIS [0 IUCLUIUIMHE ABJIAETCS CAada 3K3aMEHa 10 TEOPETUYECKOMY
Kypcy.

[lpy moaroroBke K chaye SK3aMeHa IO JIEKIMOHHOMY Kypcy HEOO0XOIUMO B IEPBYIO
odepelb BOCIOJIB30BATbCSA KypPCOM JIEKLMM IO JaHHOM AMCUMIUIMHE. TeopeTuyeckuii Kypce
MOJACIIEH Ha JBa MoAaylsd. B mepBOM MoOnaysle H3JIOKEHBI pPa3Iu4Hble METOAbI OYMCTKHU
XUMUYECKUX JJIEMEHTOB M CIUIAaBOB. BO BTOpPOM MOAyJI€ H3JIOKEHBI METOJBI IOCTPOEHUS
JIMarpaMMbl COCTOSIHUS TIOJTyIIPOBOJHUKOBBIX COCIMHEHUN

[Ipy wu3ydyeHWH MEpBOTO MOAYJSl HYKHO OOpaTHUTh BHUMAaHUE Ha II€PEUYEHb BCEX
TEXHOJOTMYECKHX IPOLECCOB, C IOMOIBIO KOTOPBIX MOXHO (OpPMUPOBATH cpeny s
MOATOTOBKA M IIPOBEAECHHUS OUYMUCTKHM XUMHUYECKHUX DJJIEMEHTOB H CIUIABOB PA3JIMYHBIMU
MetonaMu. HemanoBaxxHoe 3HaYeHHE UMEET 3HAaHHE TEXHOJIOTHYECKOro 000py10BaHMUS.

N3yuenne BTOpOoro Monyis TpeOyeT 3HaHue mNpuHIMIA paboThl yctaHoBku JTA wu
pa3IMYHBIX METOJOB IIOCTPOCHMS JHAarpaMMbl  COCTaB-CBOWMCTBA  IOJYIPOBOJHUKOBBIX
coeauHeHuil. HeoOxoauMo 4eTko 3HaTh TpeOOBaHMs K cpesie AJIs CO3JlaHMsl yCTPOWCTBA MU
npubopa, — oOpaTUTh BHUMAHHUE HA MOBBIIIEHUE SKCIUTyaTallMOHHOW YCTOWYMBOCTU MPHOOPOB.
Bcerna nepxath B 1oJie 3peHusl TEHACHLUUN Pa3BUTHUS TEXHOJIOTUN Kak (OPMUPOBAHUS CPEBbI,
TaK 1 IpuOOpPOB Ha €€ OCHOBE.

JUiss  BBISICHEHUS BO3HHMKIIMX BOIPOCOB MJIM TOJYyYEHHUS YIIIyOJEHHBIX 3HaHUM 10
JUCLUIUIMHE BOCIIOJIBb3YHTECh MepeuyHeM OnOimorpaduyeckux CChUIOK, MPUBEICHHBIX B KOHIIE
Ka)KJIOM JIEKIIMU Kypca JIEKIUH.

MarucTtpanTaMm, KOTOpbI€ JOKHBI CaMOCTOSITENIBHO OTHICKUBATh HEOOXOAWMBIE CBEICHUS
U3 TPEACTaBICHHBIX JIMTEPATypHBIX MCTOYHHMKOB, HELEIECO00pa3HO YyKa3blBaTh HOMeEpa
CTPaHUL, TIO3TOMY aBTOPBI CTPAHULIBI HE TPUBOJIAT.
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CaMOKOHTPOJIb YCBOEHHBIX 3HAHUN MOHO MPOBECTHU 110 BOIIPOCAM, IPUBEICHHBIM B KOHIIE

Kaxmoi Jiekmuu. OOInee KOJMYECTBO BOIPOCOB Ul CAMOATTECTAllMd HE MEHee 7 Ha OJIHY

JIEKIIMIO TEOPETUYECKOI0 Kypca, T. €. Bcero He MeHee 60 BOIpocoB.

Ha camocTosTensHOE U3y4eHne TEOPETUYECKOr0 MaTepualla, KOTOPbIl HE pacCMaTPUBAETCS

B 4acChbl

©oN R wDdDE
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WP OO NOk~wWDNREO

24.

JIEKIIMOHHBIX 3aHATHH, OTBEACHO 34 u.

Bonpockl camocTosiTeIbHOI padoThI
Oco0ouucTsie BeliecTBa
Metoabl KOHLIEHTPUPOBAHUS IPUMECEN U ONPEAEIICHHUS] YUCTOTHI ITOTYTIPOBOIHUKOB.
Mertoa HeWTpaIU3alUH.
IIepmaHraHaTOMETPUYECKUI METO.
HNonomerpuyecknii METOL,.
I'paBumMeTpHYECKU METON.
[Tonsaporpaduueckuii METOI.
MUKpPOKpPUCTATIIOCKOIMYECKUI METO/I.
OMMCCHOHBIN CHIEKTPAJIbHBIN aHAIN3.
dotoMeTpusi IIIaMEHHU.
DOTOMETPUYECKUNA METO/,.
Hedemomerpuueckuii MeTo.
QIryOpUMETPUYECKUI METOL.
Kunernueckne MeTObI.
Meto/ibl KJIaCCUYECKOM aHATUTUYECKOW XUMHUH.
ONEKTPOMETPUUECKNE METOBI.
Macc-cnektporpadudeckuii MEeTos,.
Xumudeckas Kiaccupukaius moayrnpoBOIHUKOB.
ITonmyuyenue u o4UCTKa CEpBI, CEIIEHA, TEIIYPA.
[Tonydenue u ouncTka Menu, cepedpa, 30J10Ta.
[Tonyuenue u o4ncTKa rajuvs, Tauus, UHIUS.
MeTtanoxuMu4ecKe CBOMCTBA Meiu, cepedpa, MHANS, TaJUIHsL, TaIHsL.
[Tonyuenue u ounctka Meau, cepedpa, WHIUS, TAJTUs, TaJIHs.
['opu3oHTanbHO HampaBlIEHHAs] KPUCTALIM3ALMS IJI OYUCTKU WHAMS, TajulMsl, Talus,

CCJICHA.

25.
26.
27.

Tpasnenue. [Ipupoaa npoueccos TpaBiIeHUS.
CocraB TpaBuUTENEN.
[IpakTHueckoe UCTIOIb30BaHUE PA3TUYHBIX KAPTUH TPABICHUS

6.3. MarepuaJjbl Ui NPOBEICHUS TEKYUIEro M IMPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUI

CTY/J1E€HTOB
OueHovHbIE CPeACTBA A/l TEKYLIEr0 KOHTPOJIA yCIeBaeMOCTH, POMEKYTOYHOM
aTrecTalMy U y4eOHO-MeToAuYecKoe odecrnedeHne caMoOCTOSITE/IbHOI PadoThI CTYIEHTOB.
Tekymas arrectaums CTy/I€HTOB IPOU3BOJUTCS JIEKTOPOM IO AUCLMIUIUHE B CIEAYIOMINX
dopmax:
- IPOBEPKHU MMOCEIIECHUS 3aHATUH;
- OIIPOC Ha JIEKUHUAX 110 MaTepuaiaM MpeablayIIHX JEeKIUI 1 MaTepraiaM, BHIHECEHHBIM Ha

CaMOCTOATCIIBHOC N3YUCHUC.
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-0IPOC MO TEOPETUUYECKON M MPAKTHYECKON YacTH Ja00paTOPHBIX PadOT. -KOJUIOKBHYM.

IIpomexyToOUHAS ATTECTANMS 110 JUCIUILIUHE MPOXOJIUT B hopMe
muddepeHIIMPOBAHHOTO 3a4eTa. 3a4eT MOMYJYaloT CTYICHTHI, IOCEIIABIINE JICKITHOHHBIC 3aHITHS
JAHHOTO Kypca, CIaBIINe KOJUIOKBHYM M BBINOJIHUBIIKE BCe JabopaTopHbie padoTsl. [Tpu
HAJIMYUU TPOITYCKOB TaOOPATOPHBIX Pa0OT TEMbI 3aHATUH JTOJKHBI OBITH OTPaOOTaHBI.

TpeboBanus K KOJUIOKBHYMY: TeMaTHKa KOJUTOKBUYMA CBsI3aHa C JIEKIIMOHHBIM
MaTepHajioM, TIOATOMY OH MTPOBOJUTCS MOCTIC MPOYTEHUS IIUKJIA JICKIUH U IPeIHA3HAYCH JUIs
Oosee TIIyOOKOT0 YCBOCHHUS MaTepraia, M3y4aeMoro Ha JeKIsIX. B mporecce orBera cTyieHT
JIOJDKEH TT0KAa3aTh: - MOHUMAaHKUE TEOPETUYECKOTO MaTepraa, BBIHOCUMOTO Ha KOJUIOKBUYM; -
3HAHUC OCHOBHBIX PCHTTCHOBCKHUX MCTOJ0OB aHaJIn3a; - aHaJIM3UPOBAHUC HH(bOpMaHHPI u
BBIJICTICHHE IIaBHOTO VITOTM KOJJIOKBUYMa OIleHUBArOTCS B O6amwiax (ot 0 10 5).

KoHTpoJibHBIE BOIIPOCHI IO KypCY:

1. ®usnyeckue Nporecchl, NPUBOASIINE K BOBHUKHOBEHUIO TOPMO3HOTO U
XapaKTEPUCTUUYECKOTO U3ITyUYEHUM MPU B3aUMOICHCTBUU YCKOPEHHOIO My4Ka JIEKTPOHOB C
TBEP/IbIM TEJIOM.

2. BriBenute ypaBHeHue Bynbda-bperra.

3. Kak Beirmsaaut nudpakmoHHast KAPTHHA OT KyOMYeCKOTo KpUCTalIa C IPUMUTHBHON
A4YEIKOM, C HENPUMUTUBHOM SIYEHKOMN?

4. Yto Takoe CTpyKTypHasi aMIIUTY/1a, CTPYKTYPHBINA MHOXUTEIb?

Yo takoe chepa DBanpaa?

Hapucyiite o6paTHOE MPOCTPAHCTBO /AJIsl HOTUKPUCTAILIA.
Hapucyiite o6paTHOe MPOCTPaHCTBO /17151 MOHOKpHUCTAJLIA.
Yro Takoe Tekcrypa?

©ooNoGa

Kak BbINIsI T nupakiMOHHbIE KAPTUHA OT MOHOKPUCTAILIA, TOJIUKOUCTAILIA,
amopdHoro BemiecTa?

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

11. KorepeHTHOE 1 HEKOT€PEHTHOE PacCesTHUE: pPa3IndHsl.

12. TIpencraBbre B rpaduyeckoit popme HHTEPPEPEHIINOHHYIO (PYHKIIHIO.

13. Yto Takoe 3KCTUHKIMSA: IepBUYHAs, BTOPUYHAs?

14. Tlepeuncnure OCHOBHbIE MPUUYMHBI OIIMOOK MTPU ONPEIEIEHUN MEKITOCKOCTHBIX
PacCTOSIHUM.

15. VxkaxuTe OCHOBHBIE IPUYHMHBI YIIUPEHUS Y37I0B 00paTHOM peleTky Ha
PEHTTeHOTpaMMaXx.

16. BeiBemuTe OCHOBHBIE METOIBI HAOMIOACHNUS AU(PPAKIINH PEHTTCHOBCKUX JIy4eH U3
aHanm3a ypaBHeHus Bynbsda-bperra.

17. Yro Takoe peHTreHOBCcKas AudpakromeTpus?

18. TlosicHuTE B3aMMOCBSI3b MPSMOTO U OOPATHOTO MPOCTPAHCTBA.

19. Yto Takoe 0061acTH KOTE€PEHTHOTO paccesHus?

20. Moxere 11 Bbl Ha POCTON MOJIENIN TOSCHUTD CYTh 3P PeKTOB AUDpaKIuy u
BO3HHUKHOBEHUE UHTEP(HEPEHIIMOHHON KapTUHBI 32 00BEKTOM (TBEP/IBIM TEJIOM)?

MATEPHAJIBI ITO TEKYIIEN 1 TIPOMEXYTOUYHOM ATTECTAIIUM
Ilepeyensb BONPOCOB K KOJJIOKBUYMY
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1. [Ipupona ayueit peHTTeHa, UX TPETOMIICHHUE, TH(PPaKITUs.
2. OcHOBHBIC ypaBHEHUS AUPPAKIINHA PEHTTEHOBCKUX JTyUeH.
3. CnexTpbl peHTI€HOBCKUX JIy4YeH, CIUIOIIHBIE U XapaKTEPUCTHUECKUE CIIEKTPHI
. 4. OCHOBHO 3aKOH IMOTJIOUIEHUS PEHTI€HOBCKUX JIy4eH.
5. PaccesHue peHTreHOBCKHX JIy4eH.
6. Monuzarus noj A€MCTBUEM PEHTIEHOBCKUX JTyUYEH.
7. YCTpOICTBO M IPUHLUIT paOOTHI PEHTI€HOBCKUX TPYOOK.
8. YcrpoiictBo nudpakromerpa.
9. 'eoMeTpus CbEMKH U YCTPOMCTBO TOHUOMETPA.
10. JleTeKTOpbl pEHTT€HOBCKUX JIy4€eH.
11. YpaBuenue nudpakuuu Jlays.
12. Tlonxox Bynwda- bparros.
13. OOparHas perieTka.
14. Tloctpoenue DBanbaa. ['eomerpudeckas HHTepIpeTanus JUPPaKIIH.
15. MetoJ opoIIKoB.
16. UnnuuupoBaHre peHTIeHOTPaMM, CHATBIX 110 METOAY MOPOIIIKA.
17. Meton Jlays.
18. Merona BpalieHus KpucTaiia.
19. Onpeenenne MIOTHOCTA U MOJICKYJISIpHOTO Beca. OrpeesieHre TuIa TBep10ro
pactBopa. Onpenenenue k03P PUIHCHTa TEPMUIECKOTO PACIIHPEHUS.
20. ®a30Bbli aHAJIN3 U NOJYyYEHUE TUAarPaMM COCTOSHUM.
21. Pentrenorpaduueckoe onpeaeacHue BHYTPEHHUX HAMPSHKEHUN B MaTepraax.
22. Onpenenenre BETMUYUHBI KPUCTAIITUTOB.
23. Pentrenorpau4eckuii aHajan3 TEKCTYP.
24. PeHTreHoaHalu3 TBEPAbIX PACTBOPOB.
25. PenTrenoananus ynopsi04eHHbIX TBEPABIX PACTBOPOB.
26. Pentrenoananus siBICHUM, TPOTEKAIONINX MPU pacaie MePeChIEHHBIX TBEPABIX
pacTBOpOB.

27. PenTtreHorpauueckuil aHajan3 CTPyKTYpHBIX U3MEHEHUH MPH 3aKaJIKe U OTITYCKE CTAJIH.

28. Pentrenorpaguyeckue nuccie10BaHus 1eiCcTBUs 00IyUeHHs Ha CTPYKTYpPY
KPUCTAJIJIMYECKUX BellecTB. 21

29. buonornyeckoe JENCTBUE PEHTITEHOBCKOIO U3ITyUYEHHUS.

30. EcrecTBEHHBIE M HICKYCCTBEHHBIE HCTOUHUKH PEHTTEHOBCKOT'O M3JIy4EHHUS.

31. OcHOBHBIE (PU3NYECKHUE BEIINIMHBI TO3UMETpUHU. Paruarmonnas 6€301macHOCTb.

Dopma umoz06020 KOHMPOIA
3auer (3 cemecTtp)

7. Y4yeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHHue TUCIHILIMHBI

7.1. Y4eOnas aureparypa:

Pexomenayemas utepatypa (OCHOBHAs):

1. CaBuukas JI.K. PentrenoctpykrypHsiii ananus. Kypc nekuuit, 4. 1. — Tomck: u3n-Bo
Tomckoro yH-Ta, 1982. — 172 c.

2. Casurikas JI.K. Peatrenoctpykryphblit anamms. Kype nexkumid, 4. 2. — ToMck: u3n-Bo
Tomckoro yH-Ta, 1990. — 157 c.
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3. by6mun B.T., JlyopoBuna A.H. MeTopl uccienoBanus CTPYKTYPhI TOTYITPOBOIHUKOB 1
MeTtamuioB. — M.: Meramnyprus, 1978. — 272 c.
4. ITymaposckwuii [[.FO. Penrrenorpadus munepanos.M., ['eoundopmmapk, 2000r.
5. IMaBnog B.II., XoxnoB A.®. ®usuka tBepaoro Temna. M.: Boicias mkosna. 2000r. 494 c.
6. I'opemuk C.C, Cxakos I0.A., Pactopryes JI.H. Pentrenorpadudeckuii u anekrponHo10.
ontuueckui ananuz. M.: MUCHC, 2001. 328 c.
7..Ilanora T.B. PentreHoctpykTypHbiii aHanu3. Kpatkuit Kype aeknmid., 2012 r
8.. Anumuk B.M., [Tonapsinos B.B., Yrios B.B. Jludpakinonnsiii ananus. YueoHoe
nocobue.- Munck: Bricmetimas mkomna, 2011, ¢.216. Jocrtym: -
http://www.biblioclub.ru/index.php?page=book_view&book id=109928
9.. 3. Beromkun A.I'. 3amura OKpy»Karomei cpeibl OT SHEPreTUIECKUX BO3JICHCTBUH.
Y4ebnoe mocobue. M.:Abpuc.-2012, c. 383. Jocrym:-
http://www.biblioclub.ru/index.php?page=book&id=117489.
JlomosHUTEILHASA
1. 1. B. CuByxun. Kypc obmeit puszuxu. U3narenscrso «Haykayn, 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.Pynepaman, 3.I1apcen, Petidp @.Kpaydopx.
bepxieeBckuii kype puzuku. M., Hayka, 1971-1974. 1. 1
4. N1. Opuep. @uszuka. M., 1981, 1. 1-2.

7.2. UHTEpHET-pecypcehl

HasBanue pecypca Ccebuika/moctyn
DJekTpoHHas OMOIMOTeKa OHIaWH «EIuHOe OKHO K http://window.edu.ru
00pa3oBaTEILHBIM pecypcam»
«O6pazoBatenbHbIN pecypc Poccuny http://school-collection.edu.ru
denepanbHbIA 00pa3oBaTeNbHbIHI MOPTAJI: http://www.edu.ru
YUpEKIAEHUsSI, MPOrpaMMbl, CTaHAapThl, BY3bl, TecTs
EID, THA
denepanbHbI LCHTD uH(OpMaIMOHHO- http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PLINOP)
Pycckas BupTyanpHas Oubmunoreka http://rvb.ru
ExenenenbHUK Hayku U obOpasoBanus FOra Poccum http://old.rsue.ru/Academy/Archives/
«AxamemMus» Index.htm
Hayunast snextponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp
DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MapopMuO»
NudopmanmonHo-npaBoBas cucrema «KoHcynbTaHT- CereBasi BepcHs, JOCTyIIHAa CO BCEX
TUTIOCY KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
Nurl'y
DeKTpOHHO-0MOHOTeuHas cuctema «FOpaiT» 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

Antusupycnoe [10 Kaspersky endpoint security

A

5. CnpaBouHo-npaBoBas cuctema “T'apant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. ITaker npuknaaubix mporpamm Microsoft Office 2003 Professional.
8. [Iporpammublii poayKT « AHTHBUPYC Kacnepckoroy.

9. IMporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammuslii npogykt MATLAB 6.

7.4. MaTtepuajnbHO-TeXHUYECKOe o0ecreyeHue

MarepuanbHo-TexHHUYecKasi 0a3a YHHMBEPCUTETA MO3BOJISET 00ECIeUnBaTh KaUeCTBEHHOE
MPOBEJICHUE TEOPETUUECKUX U MPAKTHUECKUX 3aHATUH.

[lepeueHbr HEOOXOAMMBIX TEXHUYECKHX CPEICTB OOy4YeHHs, HUCIOIB3YEMBIX B Y4eOHOM
MpOIECCe Il OCBOCHUS IUCIUTUINHBL:

® KOMIBIOTEPHOE U MYJIbTUMEIUNHOE 000PYI0BaHUE;

® BUJCO- U ayJAHOBU3YaJIbHBIC CPEACTBA OOYUEHUS U JIP.

Hcnonb3yemoe olmiee W CleNUaIu3upOBaHHOE Y4eOHOe 000pynoBaHWE, HAMMEHOBAHUE
CHEIMATU3UPOBAHHBIX ~ ayJUTOPHiA, KaOMHETOB, JabopaTopuil ¢

nepeyHeM OCHOBHOI'O

1a00paTOpPHOTO 000PYAOBAHMSI, CPEACTB U3MEPUTEIBHON TEXHUKH MTPUBECHBI B Ta0I. 7.2.

Hepeqeﬂb TEXHHUYIECCKUX CpeacTs,
06pa30BaTeJ'IbHOFO nmpouecca mo 1MCIuIlJInHEe

HUCIMOJb3yEMbIX npu OCyIeCTBJICHUHA

OCHOBEI
PEHTTEHOCTPYK
TYpPHOTO
aHagm3a

YuebHast ayauTopus  JUIS
JMEKIUOHHBIX  3aHATHH  (Ne
306) 386132, PU, r.Ha3patb,
'amyp3ueBckuil OKpyr, VI
MarwuctpanbHas, 39a,
Kopnyc 3E

IIT, CTOJI — 28 1IT.; cKaMbsi-56 1miT.

Cron ans npenonaBatens - 1 mT. (COCTOUT U3 2-X CEKITHH);
CTYJI JUIs TIpenoaasares -1 mr.; qocka - 1 mr.; Tpubyna-1

JlaGoparopus «PCA.
dusnueckue OCHOBBI
BakyyMa. @Du3.XuM.aHAIN3»

386132, PU, | PenTtreHoBCcKuUi 00111eTO

Crou 1t mpenofaBaTens - 1 mT; CTyJ AJIs MPeTo1aBaTest
-1 wr.; mocka - 1 mir.; cton - 10 mrT.; ckambsa-20 mt, Croa
J1a00paTopHbIii ¢ po3erkamMu M sukamu1200*600*850.
Ha3HAYCHUS,

(Ne302)
r.Ha3panp, I'amyp3ueBckuil
OKpyTr, yi. MarucrtpaibHas,
39a, Kopnyc 3E

CIIEKTPOMETP
Hudpaxromerp penrrenockuii JIPOH-8, PentrenoBckuit
anmapar Julsi CTPYKTypHOTO aHallu3a. HarJIsJHbIe TTOCOOUS,
KOJUICKLIUSI AEMOHCTPAIMOHHBIX MJIAKaTOB, MAKETOB.
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Pabouas nporpamma aucuuminHbel « OCHOBBI PEHTIE€HOCTPYKTYPHOI'O aHAJIM3a» COCTaBJIEHA B

coorBercTBUM ¢ TpeboBanusiMu PI'OC BO no nampasnenuto nmoarotoku 03.04.02 dusmka,

YTBEPKJICHHOTO MpHUKa3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot 7

aprycra 2020 r. Ne 914

[Tporpammy coctaBui: K.(.H., moueHT kadenpsl pusnka Hansruesa M. A.

[Iporpamma ono6pena Ha 3aceganuu kadeapsl « Duzuka»
[Tporokon Ne 10 ot «20» urons 2023 roga

N.o0.3aB.kadeapoi Hanbruesa M. A.

[Iporpamma  omobpeHa  YueOHO-METOIUYECKUM  COBETOM
dakynbTeTa
[Tporoxoin Ne 10 ot «23» urons 2023 roxa

[Ipencenarens YueOHO-METOIMYECKOTO COBETA (PaKyJIbTeTa

(1)I/I3I/IKO'MaTeMaTI/I‘ICCKOl"O

/Hameruesa M. A.

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y 4e0HO-METOAMYECKOr0 COBETa YHUBEPCUTETA

[Tporoxon Nel0 ot «28» urons 2023r.
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CpeneHnsi 0 nepeyTBep:KIeHHH NPOrpamMMbl

perucrpanuun H3MEHEeHHH

HAa o4YepeAHON Y4yeOHbIH TrOA M

YyeOHblii
rox

Pemenue
Kadeapbl
(Ne mpoTokoia,
JaTa)

BHecenHble M3MEHEHUS

IMonmuce 3aB.
kadeapou
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