MUWHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCHIICKOW ®EJEPAIIUA
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE
YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUS
«AHT'YIICKUH T'OCYJAPCTBEHHbI YHUBEPCUTET»

®U3UKO-MATEMATHYECKUIN ®AKYJIBTET

KA®EJIPA  ®OU3UKA

COI'JIACOBAHO YTBEPXIAIO
PykoBoauTe1h 00pa3oBaTeIbHOMN TPOrPaMMbl Jlekan (puU3HKO-MaTeMaTHYECKOTO (haKyabTeTa
/| Haneruesa M. A. / Manbcaros M.X.
or« 27» 04 2026 . or« 28» 04 2026T.

PABOYAS TIPOTPAMMA JUCLHUIIIUHBI (MOY.JIST)

B1.B.JIB.05.01 PEHTTEHOCTPYKTYPHBII AHAJIN3

(unoexc oucyuniunol no yuebHOMy NIAHY, HAUMEHOBAHUE OUCYUNIUHBL (MOOYIS))

Hanpagaenue noaroroBku (6axanaspuam)

03.03.02 ®duszuka

(x00, HaumeHnosamnue)

Hal'lpaB.]'leHHOCTb

MHUKPOIJIEeKTPOHHKA

(Haumenosanue npoPuis, MazucmepcKoll NPOSPAMMbI, CREYUATUZAYULL)

Kpaiupukanus BbINYCKHUKA — 0aKA1a8D

®opma o0yueHusn ouHasn

(ounas, saounasn, ouno-3aounas)

Marac, 2026



1. Ilesn ocBOEHUSI AU CHUILIMHBI

Kypc
WHCTPYMEHTAILHBIX METOJIOB PEHTICHOCTPYKTYPHOTO aHallM3a, BAPUAHTOB KA4YEeCTBEHHOTO M
KOJINYECTBEHHOTO  PEHTI€HOCTPYKTYPHOTO HeoOxomumoro it 3((HEKTUBHOTO
OCBOCHHMSI OCHOBHOU oOpa3oBarenbHON mporpammbl 1o HampasiaeHuio 03.03.02 «Duzukay,
npop b «MHUKPOIIEKTPOHUKA.

«PEHTreHOCTPYKTYpHBI ~ aH&JIM3»  IIOCBSINEH  U3YYEHUIO  COBPEMEHHBIX

aHaJIu3a,

Kypc umeer 1enpl0 O3HAKOMIIEHUS CTYACHTOB C TEOPETHYECKMMH M IPAKTHYECKUMU
OCHOBAaMH PEHTT€HOBCKHUX METOJIOB aHajIM3a, ero amnmnaparypHeiM odpopmwieHueM. OH M0O3BOJISIET
NPUBUTH HABBIKK 1O paciIM(pOBKE U MHIUIMPOBAHUU PEHTTEHOTPAMM, PACUETy MapaMeTpoB
JJIEMEHTApPHOU SYEHMKH M APYTMX CTPYKTYPHBIX IIapaMeTPOB, IIPOBEICHHUIO KAYECTBEHHOI'O U
KOJIMUECTBEHHOTO PEHTIeHO(a30BOro aHAIN3A.

I{enssmMu OCBOEHUS AUCHUILIMHBI «PEHTI€HOCTPYKTYPHBIN aHATIU3) SBISAIOTCS:

-popMupoBaHue 3HAHUH O NPUPOAE PEHTIEHOBCKUX JIydyell M HUX NPUMEHEHHU JJIs
UCCIIEIOBaHMsI MaTepUallOB pa3IMYHOIo Kjacca, B TOM 4Mcie U OuoMaTepuanos;

- BbIpa0OTKa HABBIKOB IPABWJIBHOI'O BBIOOpAa METOJOB HCCIEI0BaHHUs OCOOCHHOCTEH
CTPYKTYpPBbI pa3IU4HbIX MAaTEPHUAJIOB U PELLIEHUS NPUKIIAJHBIX 331a4 CTPYKTYPHOI'O aHAIU3a.

3agayamMu AUCHMILVINHBI «PEHTIeHOCTPYKTYPHBIN aHAJIN3) ABJISIIOTCS

MIO3HAKOMUTb CTY/I€HTOB C BO3MOXHOCTSIMU U orpaHnyeHusiMu meroaa PCA;

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

MO3HAKOMHUTb C YCTPOMCTBOM U MPUHITUIIOM pabOTHl pEHTTEHOBCKUX TU(PPAKTOMETPOB;

HAy4YUTh OIPENEIATh YCIOBHS SKCIIEPUMEHTA UCXOs U3 IIOCTaBICHHOM 3a7a4u;

Hay4YUTh OCHOBaM OOpaOOTKM MOJYYEHHBIX PEHTIeHOrpaMuyecKUX JaHHBIX C MO3UIUEH
KAueCTBEHHOI'0 U KOJIMYECTBEHHOIO aHAJIN3a;

MIO3HAKOMHUTH C COBPEMEHHBIMU NMPOTPaMMHBIMU U WH(GOPMALIMOHHBIMU 00€CIIeYeHUsIMH, B
T.4. C UCIIOJIBb30BaHUEM HHTEPHET PECYPCOB

Ilepeuennb 3a1a4 npogeccHOHATBLHOM 1eSITeJIbHOCTH BbINMYCKHHUKOB:

Koa n O0o00menHbie TpyoBble ynknuu | TpynoBbie pyHKuMu
HanMMEeHOBaHUe Kon | HanmenoBanue Yposenb | HaumenoBanue Kon [YpoBennb
npogdeccuoHaIbH KBaJIupu (moaypos
oro Kalnuu €Hb)
cTaHjapra KBaJuGu
KaMu

01.001 Mexaror A Ilemarornyeckas 6 OOwenemarornueckas | A/01.6| 6
(memarornyeckast NESATENBHOCTD 110 ¢ynkuusa. OOyuenue
AeATETbHOCTH B MPOEKTHPOBAHUIO U [y ———— A026 6
AOUIKOJILHOM, peanu3aiuu eSITeIbHOCTD
HAYAJIBbHOM 00pa3zoBaTenbLHOTO
o0mem, npoiiecca
OCHOBHOM 00pazoBaTeNbHBIX Pa3zBuBatomas A/03.6 6
o01em, OpraHu3aIMsIX JeSITeTbHOCTD
cpeaHeM 001eM JIOTIKOJIFHOTO,
o0pa3oBaHuM) HayvaJibHOTO 00IIETo,
(BocnuTaTe b, OCHOBHOTO OOIIIETO,
YUYHUTE]b) CpeIHETo O0IIeTro

o0OpazoBaHms




Ilegarornueckas
ACATCIIbHOCTD 110
MPOSKTHUPOBAHUIO U
peanuzanuu
OCHOBHBIX
o0mieo0pa3oBareabH
BIX TIPOTPAMM

Ilegarornueckas
IESITELHOCTD 10
peali3alyy MporpaMm
OCHOBHOTO H CPETHETO
obmero oopasoBaHus

B/03.6

01.003
ITeqarornueckas
eI TeIIEHOCT B
TOITOJIHUTEIEHOM
00pa3oBaHuM JIeTEH
1 B3POCIIBIX

[ IpenonaBanue no
ITOTIOTHUTEILHBIM
00111600pa3oBaTesIbHbI
M IIporpammam.

Opranuzanus
JeSITeIbHOCTH
oOyJaromuxcs,
HaIpaBJICHHOHN Ha
OCBOCHHE
JOTIOTHUTEIHHON
00111e00pa3oBaTeIbHON
IPOrPaMMBI

A.01.6

6.1

Opranuzanus
JIOCYTOBOM
JIEATEIbHOCTH
oOyJaromuxcs B
MPOIIECCE peaTn3aluu
JOMOJHUTEIBHON
00111e00pa3oBaTeIbHON
IPOTPaAMMBI

A.02.6

6.1

Obecnieuenue
B3aUMO/ICHCTBHS C
POIUTETSIMH
(3aKOHHBIMH
MIPEICTaBUTEIISIMHU )
oOyuarouxcs,
OCBaWBAIOINX
JIOTIOJTHUTEIBHYIO
o011e00pa3oBaTeIbHy
10 IPOrpamMMmy, Mpu
peleHnn 3aaa4
oOydeHus u
BOCIIUTAHHUSI

A.03.6

6.1

ITenarornueckuit
KOHTPOJIb U OLICHKA
JIOTIOJIHUTEIIHLHOM
0011e006pa3oBaTeIbHON
MIPOrpaMMBbI

A.04.6

6.1

Pazpabotka
MIPOrPaMMHO-
METOAUYECKOTO
obecneucHUs
peanu3anuu
JIOTIOJIHUTEIIHLHOM
0011e06pa3oBaTeIbHON
MIPOTPAMMBbI

A.05.6

6.2




b OpraHu3anuoHHO- 6 Opranuzanus u B/01.6| 6.3
METOIMYECKOE MpOBE/ICHUE
obecrnieueHne MCCIIeJOBAaHUI PBIHKA
peanu3aiu YCIIYT TOTIOJIHUTEIIEHOTO
JOTIOTHUTEIBHBIX 00pa3zoBaHus eTed U
o0meo0Opa3oBaTesbH B3pOCIBIX
BIX IIPOTPaMM 6 Opranu3anuoHHO- B/02.6| 6.3
[earoruyeckoe
COIIPOBOK/ICHHE
METOINYECKON
MesITeIbHOCTH
Me1aroros
IMTOTIOJTHUTEIILHOTO
0OpazoBaHMs
6 MounuTopuHr u onienka | B/03.6| 6.3
Ka4ecTBa pean3aliiu
re1aroraMu
ITOTIOJTHUTEITBHBIX
00111600pa30BaTEIbHBIX
nporpamMm
C OpraHu3anuoHHO- 6 Opranuszanus C/03.6| 6.3
NeIaroruuecKoe JOTIOJTHUTEIIHLHOTO
oOecrnieueHue oOpa3oBaHUs J1eTeil U
peanuzanuu B3POCIIBIX 110 OTHOMY
JOTIOJTHUTEIIbHBIX WJTH HECKOJIBKHM
o01eo0pa3oBaTesbH HarpaBJICHUSIM
BIX MIPOTPAMM JeSITeTbHOCTH

2. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 NpodeccHOHATbHOI 00pa3oBaTebHOM
NporpamMmbl

JucuumirHa «PeHTreHOCTPYKTYpHBIM —aHamM3» OTHOCHTCA K Oioky 1, Kk yacTw,
dopmMHpyeMoii yuaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIIECHUH.

3HaHMST ~ yYMEHHA W BIAQJACHUSA, TOJIY4YEHHBbIE TPU  HU3YYEHUM  JUCLMILIUHBI
«PEeHTreHOCTPYKTYpHBI aHaIU3» HEOOXOJUMBl CTYACHTaM IpPU BBIIOJHEHUU BBITYCKHON
KBaJIM(UKAIIMOHHOM pabOThl NMpH pPEUIeHHMH HAay4YHO-UCCIIEOBATEIbCKUX 3ajad B Oynyiein
npohecCuoHaTBbHON NesTENbHOCTH.

MexnpeamerHas cBs3b

Jucuuninuza Paznensl, 3HaHNE KOTOPBIX HEOOXOIMMO IPU U3yYEHUH
JUCLUTIIINHBL
1 2
dusnka OCHOBHBIE TOCTYJIATBI M TMIOJOKEHHsS KBAaHTOBOW TEOpPHH;

KOHJICHCUPOBAaHHOI'O | TYHHEJbHBIN 3 (eKT; CTpoeHHEe aToMa U CBsI3b C MEPUOINYECKON
COCTOSIHUS CUCTEMON  21eMeHTOB  MeHjeneeBa;  BBICOKOTEMIIEpaTypHas
CBEPXIPOBOJUMOCTb U IPOCTEHIIINE YCTPOUCTBA HA €€ OCHOBE

dusnueckue OcHOBBl (PU3MKM Bakyyma, IUIa3Mbl M TBEpPAOTO Tela;




OCHOBBI BAKyyMa

NPUHIUIBl UCTONb30BaHUS ¢u3nueckux 3(dekToB B Bakyyme,
IUIa3Me U B TBEPJOM Telle, B MPUOOpax M YCTPOWCTBAX BaKyyMHOM,
IJIJA3MEHHOM, TBEPAOTEIIBHOW, MMKPOBOJHOBOM M ONTHYECKOU
JNEKTPOHUKHU

3. Pe3yabTarhbl 0CBOCHUS AU CIUIIINHbBI
Komnerennun odyuarmnierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS JUCIHILIMHBI
[Tponiecc n3yueHus: AUCHUTLIMHBI HANIPaBJieH Ha (GOPMHUPOBAHUE SJIECMEHTOB CJICTYFOIIHX

KOMIICTCHITHM
Kon HaumeHnoBaHnue Nuaukarop 1ocTuzkeHust B pe3yabTare ocBOCHUSA
KOMIIeTe KOMIIeTEeHIINH KOMIIeTeHIINH AMCUUIJIMHBI 00yYaromuiicst
HIHH JOJIKEH
VYK-1. | Cnocoben YK-1.1. Ananusupyer 3agauy, 3HAET TEOPUIO U OCHOBHbBIE
OCYIICCTBJIATD BBIICIIAS €€ 0a30BEIC 3aKOHEI B 00J1aCTH

MOUCK, KPUTUYCCKUI

aHaJM3 ¥ CUHTE3

nHpopManuu,

MIPUMCHSITh

CHCTEMHBIH MOAX0T
IUIsL pEeIICHUS

IIOCTABJICHHBIX 3aJa4

COCTaBJISIONINE;
YK-1.2. Onpenenser,
MHTEPIPETUPYET U PAHKUPYET
nHbOpMaLHIo, TPEOyeMYIO JUIs
pElIEHUs TOCTaBJICHHOW 3aa4H;
YK-1.3. OcymiecTBisieT mOUCK
MHGOPMAIINHY IS PEIICHUS
[TOCTaBJIECHHOM 3aJa4M 110
Pa3JIMYHBIM TUIIAM 3aIIPOCOB;
YK-1.4. Ilpu o6paboTke
nHpOpMaLUU OTINYaeT GaKThl OT
MHEHMW, HHTEpIIPETAllui, OLIEHOK,
(hopmupyeT coOOCTBEHHbIE MHEHHS 1
CYXKIIEHUSsI, apTyMEHTHUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS;

YK-1.5. PaccmaTtpuBaet u
MpeJIaraeT BO3MOYKHbBIE BapHAHTHI
peleHns NoCTaBIEHHON 3a1auH,
OLIEHUBAs X IOCTOMHCTBA U

eCTECTBEHHOHAYYHBIX
HMCIUILITHH

'VMeeT NCronb30BaTh
eCTECTBEHHO-HAYYHbIC 3HAHHUS
[pyu 00bSICHEHUN
HKCIIEPUMEHTOB, PEIICHUS
npodeCCHOHATBHBIX 33/1a4.
Biraneer ocHoBamu
Me1aroruky, HeoOX0IMMBIMU
1151 OCYILLIECTBIICHUS
MPEero1aBaTeIbCKOM
NesTeIbHOCTH U pabOThI B

Hay4HBIX IPYIIIAX.

uHpOpMaluU B
n30paHHOM o0nacTu
(hU3UIECKUX
FCCIEIOBaHUN

MH(QOPMAIIMOHHBIX TEXHOJIOTHIt
IMK-3.3 YMeTb TBOpYECKH U

KPUTHYECKH OCMBICITUBATh
(buzmdeckyro nHGOpMaIUIo s

HEJIO0CTaTKH.
[1K-3 [cmocoGHOCTH IMK-3.1 Bnamets coBpeMeHHBIMHU3HAET KaK CAMOCTOSTEIEHO
MOJIb30BATHCS METOAMU BU3yaJIM3allUUcTaBUTh KOHKPETHBIE 3a/1a91
COBPEMEHHBIMH PKCIEPUMEHTANBHBIX  MaHHBIX  TIK-yavypprx neenenosanuit B
3.2. Brnaners METOIaMU,
MeTo1aMu 00paboTKH, 00nacTy (PU3HMKHU U pelIaTh ux
CTaTUCTUYECKOTO aHam3a .
QHaJIM3a U CUHTE3a OKCTICPHMEHTATBHEIX  aHHbIX  clC NOMOIIBO COBDEMEHHOH
(usmaeckoi MOMOILBIO COBpeMEHHBIX[ATAPATYPhI 1

MH(OPMAIMOHHBIX
TEXHOJIOTHH C
KCITOJIb30BaHUEM HOBEHIIIETO
[POCCHICKOTO 1 3apyOeKHOTO
OITBITA

peleHus: Hay4yHo-




MCClIeIOBAaTENIbCKUX 3aau B cpepe |YMmeeT cBOOOTHO BIAIECTh
npoeCCUOHATLHON IEATENFHOCTH  [pa3aenaMu QU3HKH,

HEOOXOUMBIMU JIJISI PEIICHUS
HAyYHO-WHHOBAI[MOHHBIX
3a/1a4, U BHEAPATH
[PE3YJIbTAaThl HAYYHBIX
MCCIIEIOBaHUI B 00/1aCTh
npodeccnoHaATBLHOM
NEATETHLHOCTH.

BiageeT criocOOHOCTBIO
CBOOOJTHO BJIQJIETh pa3/ieaMu
(hbU3UKH, HEOOXOTUMBIMH JIJIsI
pEIICHHS HAyYHO-
podecCHOHABHBIX 334, U
MPUMEHSTh PE3yIbTAThI
HayYHBIX UCCIICIOBAHHIA B
npodeccHnoHATEHOM

JCATCIIBHOCTH

4. CTpyKTYypa H cojiep:KaHue TUCIHUITHHbI
4.1. CTpyKTypa JUCHUIIMHBI

OO61mas TpyA0€MKOCTh AUCHHUIIIMHBI COCTABIISET 2 3a4ETHBIX €UHUIL, 72 4acoB.

Bunnl 3auaruii Bcero uacos HNuTepak-e
qyachl
OO01mas Tpy10eMKOCTh 72 /2
AynuTOpHBIE 3aHATHS 60
Jlextuu (JI) 30 16
[Tpaktuyeckue 3austus (JI13) 30
CamocrositensHas padora (CP) 12
Urorosas ¢popma koHTposis (no JI3 u I1P) 3auer

4.2. COJEPKAHUE TUCHUILINHBI

TeMbl KpaTKO€ COACPIKAaHUC

Ne Tema Conepxanue CamocrosiTesibHas padora

1. |Tema 1. ®usuka B3aumoneiicteue 35ekTpoHHOro |[ToHKAst CTpyKTypa
PEHTIE€HOBCKOI'O ITy4Ka C TBEPJABIM TEIOM. CIIEKTPAJIbHBIX JJUHUHI U IIpaBUIa
U3ITy4YEHHUS ['enepanyss peHTT€HOBCKOTO otOopa. Bropuunsie

n3nydyenus. lIpupona u cBoiicTBa
U3ITy4EHUs.

HenpepsiBHOE (TOpMO3HOE)
U3JIy4YEHUE: MEXaHU3M

BSaHMOHeﬁCTBHﬂ, CIICKTpaJibHasd

XapPaKTCPUCTUYCCKUC JIYUH.




XapaKTePUCTHKA, BIHSHAC
apaMeTPOB AMEKTPOHHOTO
My4YKa ¥ CBOWCTB Marepuaia
aHoJa.

XapaKkTepuCTUIECKOEe
U3ITyYCHUE: MEXaHU3M
BO3HUKHOBEHHS, CTIEKTP U €T0
0COOEHHOCTH, CEpUU JINHUH.
[Tornouenue peHTreHOBCKOTO
W3ITYyYCHUS BEIIECTBOM:
OCHOBHOMH 3aKOH OcCJIa0JIeHuUs
nmyuelt, koadunrenrta
ocia0JieHus1, 3aBUCUMOCTD OT
JUTMHBI BOJHBL. [IpakTHuecKkue
MIPUIIOKECHHUS 3aKOHA.

Tewma 2. PentrenoBckast
anmnaparypa.
PentrenoBckue Tpyoxu.
YcerpolicTBo
mudpakToMerpa.
I'eomeTpus cheMKU U
YCTPOMCTBO TOHUOMETPA.
JleTeKTopsI
PEHTI€HOBCKHX JIy4eH.
JIpyrue uCTOUYHUKHU
PEHTT€HOBCKOTO
U3ITy4EHUS.

PentrenoBckas annaparypa.
PeHTrenoBckue TpyoKu.
YcrpoiicTBo qudpakTomerpa.
['eomeTrpusa cbemku u
YCTPONCTBO TOHHOMETpA.
JleTeKTOpBI PEHTI€HOBCKUX
my4eit. J[pyrue ucTouHuKH
PEHTTEHOBCKOTO H3ITYYCHHUS.

PentrenoBckas anmaparypa.
PentrenoBckue TpyOKu.
YerpoiicTBo nudpakTomerpa.
['eomeTpus ceemMkn 1
YCTPONHCTBO TOHUOMETpA.
JleTekTopbl pEHTI€HOBCKUX
nyden. Ipyrue MiCTOYHUKHU
PEHTTEHOBCKOTO U3Ty4CHHUS.

Tewma 3. Peructpanus
PEHTIE€HOBCKHX JIy4el U
U3MEPEHUE UX
MHTEHCUBHOCTH.
MonunzanunoHHbIl METO.
dotorpapuueckuit METOI.
Kcepopaauorpadpuueckuit
Y JTFOMUHECLICHTHBIN
MeToibl. CpaBHEHHE
pa3INYHBIX JETEKTOPOB.

Perucrpanust peHTT€HOBCKHX
Jy4Yel U U3MEPEHHE UX
MHTEHCUBHOCTH.
HMonnzannoHHbI METO.
dotorpapuieckuit METOI.
Kcepopanuorpadpuueckuii u
JFOMUHECIICHTHBIN METOABI.
CpaBHEHME pa3IMYHBIX
JETEKTOPOB.

Perucrpanust peHTT€HOBCKHUX
Jydel U U3MEPEHHE UX
MHTEHCUBHOCTH.
HMoHnu3anoHHbIN METOA.
doTtorpaduueckuit METOI.
Kcepopaauorpadpuueckuit u
JTFOMUHECLEHTHBIN METOBI.
CpaBHEHME pa3IMYHBIX
JIETEKTOPOB.

Tema 4. {udpaxuus
PEHTI€HOBCKHX JIy4eHl.
VYpaBHenue qudpaxiun
Jlays. Ilogxon Bynbga-
Bbporros. O6parHas
peuierka. I[Toctpoenue
OBanpaa. ['eomeTpruueckas

Judpakius peHTTeHOBCKUX
my4yell. YpaBHeHue nudpakuuu
Jlays. Ilogxox Bynbda- bparros.
Obparnas pemterka. [Toctpoenue
Opanppaa. ['eomeTpruueckas
UHTepHpeTanus Judpakium.
ATOMHBIN M CTPYKTYPHBIN

Judpaxust peHTT€HOBCKUX
ny4eil. YpaBHeHue nudpakuuu
Jlays. [Togxon Bynbda-
Bbparros. O6paTHas pemieTka.
IToctpoenue OBanpaa.
I'eomeTpuueckas
UHTEpHpeTanus Au(paKium.




WHTEpIpeTaIus
nudpaknui. ATOMHBIN U
CTPYKTYPHBINA (hakTop
paccessHUsI PEHTIEHOBCKUX
nydeil. TemneparypHbIi

dbaxTop

(dhakTop paccesHUS
PEHTTEHOBCKHUX JIy4YeHl.
TemneparypHbiil pakTop

ATOMHBIN U CTPYKTYPHBII
dakTop paccesHus
PEHTTEHOBCKUX JTy4eHl.
TemmnepaTypHbIii hakTop

Tema 5.
DKCnepUMEHTAIbHBIC
METO/IbI
PEHTIEHOCTPYKTYPHOTO
aHanusa. Meroz
MOPOLIKOB.
NupunupoBanue
PEHTI€HOTrpaMM, CHATBIX
10 METOJ1y MOPOIIIKA.
Meron Jlays. Meton
BpalIeHus1 KpUcTasa.
[IpaBuna noracanus

BKCHepI/IMeHTaJ'IBHble METOAbI

PEHTTEHOCTPYKTYPHOT'O aHAJIM3A.

Meto/1 HOPOIIKOB.
WNunnnupoBanue
PEHTT€HOTrpaMM, CHSTBIX I10
Merony nopouka. Meron Jlays.
Merton BpallleHUsl KpUCTalia.
[IpaBuna noracanus

DKCIEpUMEHTAIIbHBIE METOIbI
PEHTTEHOCTPYKTYPHOTO
aHanu3a. MeTo1 MopoOLIKOB.
WNupunuposanue
PEHTIEHOrpaMM, CHSITBIX I10
Merony nopoika. Meroz Jlaya.
Merton BpallleHHUs] KpUcTajlia.
[IpaBuna noracanus

Tema 6. [Ipumenenue
PEHIT€HOCTPYKTYPHOI'O
aHanmM3a 1y
UCCIIEIOBaHMS
MaTEpUAJIOB

Ornpezenenue mIoTHOCTU U
MOJIEKYJISIPHOTO Beca.
Omnpenenenue TUIIa TBEPAOTO
pactBopa. Omnpenenenue

KO3 pHUIHEHTa TEPMUYECKOTO

pacupenus. Pa3oBbliil aHAIU3 U

IIOJIy4E€HUE AUArPaMM
COCTOSIHU.
Pentrenorpaguueckoe
orpeziesieHue BHYTPEHHUX
HaIlpsDKEHUN B MaTepUaax.
Ornpenenenne BeTUYUHBI
KPUCTAJIJIUTOB.
Pentrenorpapuueckuii anaau3
TEKCTYP..

Omnpenenenue pa3mMepoB
KpUCTAJIJIMTOB MECTOAOM
rapMOHUYECKOTO aHAIIN3A.

Tema 7. PenTtreHoananus
CTPYKTYPHBIX U3 MEHEHUH,
BBI3BIBAEMBIX
TepMHUECKON 00paboTKOM
CIIJIABOB U BO3JACHCTBHEM
WOHHU3UPYIOLIETO
W3TyYEHHUS

PenTtrenoananus sBiICHUM,
MIPOTEKAIOIINX [IPU pacaie
NIEPECHIIIEHHBIX TBEPABIX
pacTBOpPOB.
Pentrenorpaduueckuit ananums
CTPYKTYpPHBIX U3MEHEHUH npu
3aKaJKe U OTIIyCKE CTAJICH.
Pentre Horpaguueckue
UCCIIEIOBaHMs 1EUCTBUS

00JIydeHUs Ha CTPYKTYpPY
KPHCTAJUIMYECKUX BEILECTB

Penrtrenoananus TBepabIxX
pacTBOpOB. Bo3HUKHOBEHHE
TOYEY- HBIX JAe(PEKTOB U
MU3MEHEHHE NIEPUOa
KPUCTAJUTMYECKOM pEeHIETKH




0€301acHOCTb. PEHTTCHOBCKOTO U3ITyYCHUSI. WCTOYHUKH PEHTIC€HOBCKOTO
EctecTBeHHBIC U UCKYCCTBEHHBIC |[H3JIy4CHHS.

WCTOYHHUKH PEHTTCHOBCKOTO
nsnydenus. OCHOBHbBIE
(u3HUeCKre BETMUNHBI
no3umeTpuu. Pagnanmonnas
0€30MacHOCTb.

Tema 8. Pagnanmonnas buonornueckoe nelicteue EcrecTBeHHbBIE U HCKYCCTBEHHBIE

5. Obpa3oBaTebHbIE TEXHOJIOTHH

[lpu peammzanmm kypca «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHaIHM3a» B  (QHU3UKE
UCTIONB3YIOTCS:

TexHoOOrMU: KOHIEHTPUPOBAHHOTO OOy4YeHHUS, MOAYJIBHOTO OOYy4YeHHs, pPa3BUTHUS
JUYHOCTH U Pa3BUBAIOIIEro o0yueHus, 1udPpepeHnpoBaHHOT0 00yYECHHUSI.

DopMBblI: JIEKIIUN U IPAKTHYECKHUE 3aHITHS.

3aHsATHS TPOBOJATCS B BUJIE JIEKLUN C UCIOJIb30BaHNE COBPEMEHHBIX TEXHUUECKUX CPENICTB
o0yueHHs (IepCOHAIBHOTO KOMITBIOTEPA U MPOEKTOPA) C JEMOHCTpAIMel TPaKTUIECKOH paboThI
IPOTPAMMHBIX MPOAYKTOB, a TaKXe NPAKTUUYECKUE 3aHATUS C TMPUMEHEHHUEM HAarjsiIHOTO
MaTtepuaia B BUE peaJbHbIX 00pa3IoB (110 BO3MOXKHOCTH).

[TpumeHeHne MHPOPMALTMOHHBIX TEXHOJIOTUH TTO3BOJISET:

e HANOJHUTH 3aHATHS HOBBIM COJIEPKAHUEM;

e MOBBICHUTHh MOTHBAIUIO K O0YUYEHUIO;

e DPa3BUBaTh TBOPUYECKOE BOCHPUATHE OKPY>KAIOLIETO MUPA;

e Da3BUBaTh MHTEJUIEKTyaJIbHbIE PECYPChI YUaIUXCS;

e (hopMUpPOBATH AMEMEHTH HH(POPMAITMOHHON KYIBTYPHI;

MeToab! U LeJU: TPAJAUITMOHHBIC 1 AKTUBHBIE (TPYIIIOBBIE U HHIUBUIYaJIbHBIE),

TPH OCHOBHBIE LIEJH YIS YCIIEITHOTO MTPOBEICHUS YPOKa C KOMIBIOTEPHOW TIOICPIKKOM:

e Jlumaktuueckass (MoJ ~ JUJAKTUYECKUM  OOECTIEUCHMEM TOHUMAIOTCS  y4eOHbIe
MaTepHalibl, KOHKpeTHas 00yJarolas mporpaMMa | armaparypa)

e Meroanyeckas (onpeneieHne METOIOB HCIIOJIb30BaHHUsS KOMIBIOTEpA B HpPENoJaBaHUU
TEMBI, aHAJIU3 YUE€OHBIX PE3YJIbTATOB U MIOCTAHOBKA CIIEyIOIeH yueOHOM! 11eH)

e OpranmzanMoHHas (3Ta 3ajJa4a COCTOMT B TOM, YTOOBI BHIpaOOTaTh M 3aKPENUTh Yy
y4alIuxcsi HABBIKM PabOThI ¢ yueOHOM MporpaMMoii, Opranu3oBath paboTy, u3beras neperpysku
yUYaIIUXCS ¥ HepAIlMOHAILHOU TPAThl BPEMEHH ).
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[Ipunoxxenue
@OHJI OLICHOYHBIX CPEICTB
OneHo4HbIe CpeACTBAa [JIsl TeKYyILIero KOHTPOJISI YCIeBaeMOCTH, INPOMeEKYTOYHOI
aTTeCTAllMHU 110 HTOI'aM OCBOCHHS JMCIHMIIJIMHBI

Heabi0 caMOCTOATENFHON PabOTHI MarMCTPaHTA SBISIETCS] CAMOCTOSATENIFHOE PHOOpETEHHE
HOBbIE 3HAaHMII W  BbIpabOTKAa CIIOCOOHOCTH K  IIOCTOSIHHOMY CaMOOOYYCHHIO |
CaMOCOBEPIICHCTBOBAHUIO B MPO(PECCHOHATBHOM M  CONMAIBHO-OOIIECTBEHHBIX —cdepax
NeSITETTbHOCTH.

OO0miee 4YMCIO YacoB MEXIy CaMOCTOSTENbHOW paboTON CTYIACHTOB W ayIUTOPHBIMH
3aHIATHSIMH JIEUTC TTOpoBHY. OOmuit 00beM MucuIuMHbl «OCHOBBI PEHTICHOCTPYKTYPHOTO
aHaimza» cocrasisieT 72 4 (2 3. e.). Ha camocrostensHyto pabdory npuxogutcs 34 4 . OTOT
00bEM YacoB JITUTCS TIOPOBHY MEXK/Y CAMOCTOSATEIILHON ITOATOTOBKOM TEOPETHYECKOTO Kypca K
9K3aMEHY U MOATOTOBKOM K MPAKTHYECKUM 3aHITUSIM

6.1. CamocTosiTe/ibHOE M3y4YeHHE TeOPEeTHYECKOr0 MaTepuaia

Buziom UTOroBOro KOHTpOJIS O AUCLMILIMHE SIBISIETCA Cjauya SK3aMeHa 110 TEOPETUUECKOMY
Kypcy.

[Ipy moarotoBke K chaue 3K3aMeHa IO JIEKIIMOHHOMY KypCcy HEO0OXOAMMO B IEPBYIO
odepeb BOCIHOJIB30BAThCA KYypCOM JIEKIMU 10 JAaHHOM JUCUUIUIMHE. TEeOpeTHYEeCKui Kypce
MoJIeJIeH Ha JBa MOAyNs. B mepBoM Mojlyne H3JI0KEHBl Pa3lUYHbIE METOJbl OYUCTKHU
XUMHYECKHX OJJIEMEHTOB M CIUIaBOB. Bo BTOpOM MoOayne HU3JI0KEHBI METOJAbI MOCTPOCHUS
JIMarpaMMbl COCTOSIHUS TTOJIYIIPOBOJHUKOBBIX COEIMHEHUM

[Ipy wu3ydyeHWH TMEPBOTO MOAYNIS HYKHO OOpaTHUTh BHUMAHHE Ha IME€pPeueHb BCEX
TEXHOJIOTUYECKHUX IPOLECCOB, C TOMOIIBIO KOTOPBIX MOXHO (OPMHUPOBATh cpeay AJis
MOATOTOBKA ¥ TIPOBEACHUS] OYHUCTKHM XUMHUYECKUX DJEMEHTOB U CIUIABOB PA3JTHMYHBIMU
MeTogamMu. HemanoBakHOe 3HaU€HHE UMEET 3HAHHE TEXHOJIOIMYEeCKOro 000py/10BaHus.

N3yuenune BTOporo momayns TpeOyeT 3HaHWEe npuHIMNA paboTel ycraHoBku [[TA wu
pPa3IUYHBIX METOJOB IOCTPOEHMS] JUarpaMMbl COCTaB-CBOMCTBA  IOJYIPOBOJHHUKOBBIX
coenuHeHuil. HeoOxoauMo 4eTko 3HATh TpeOOBaHUS K cpejie ISl CO3/IaHUsl YCTPOWCTBA WIIU
npubopa, — oOpaTUTh BHUMAHUE HA MOBBIIIEHUE DKCIUTYaTallMOHHOW YCTOWYMBOCTU MPHOOPOB.
Bcerna nepkath B 1oJie 3peHUs] TEHACHIMU Pa3BUTHUS TEXHOJIOTUN Kak (JOPMUPOBAHUS CPEbI,
TaK ¥ MpHOOPOB Ha €€ OCHOBE.

Jnsi BBIACHEHHS BO3HHUKIIWX BOIMNPOCOB WM TIONYYCHHUS YIUIYOJICHHBIX 3HAHUW 1O
JUCIUIIMHE BOCIHOJIb3YHTECH MEepeuHeM OMOInorpaguueckux CChbUIOK, NMPUBEACHHBIX B KOHIIE
Ka)KJI0M JICKIIUH Kypca JICEKIIHAM.

MarucrpantaMm, KOTOpbIe JOHKHBI CAMOCTOSITEIbHO OTBICKMBATh HEOOXOJIMMBIE CBEJECHUS
U3 TIPECTaBICHHBIX JUTEPATypHBIX HMCTOYHHKOB, HelerecooOpa3Ho YyKas3blBaTh HOMeEpa
CTpaHML, IO3TOMY aBTOPBI CTPAHULIBI HE MPUBO/ISAT.

CaMOKOHTPOJIb YCBOEHHBIX 3HAHUU MOKHO MPOBECTH IO BOIPOCAM, TPUBEIECHHBIM B KOHIIE
Kaxaoi jexkiuu. OOmiee KOJTUYECTBO BOMPOCOB JUIS CaMOATTECTallMM HE MeHee 7 Ha OAHY
JIEKIIMIO0 TEOPETHUECKOIo Kypca, T. €. Bcero He MeHee 60 BOMpOCOB.

Ha camocrosiTenbHOe H3ydeHHEe TEOPETUYECKOr0 MaTeprasa, KOTOPbI He paccMaTpUBaeTcs
B Yachl JISKIIMOHHBIX 3aHATHH, OTBEACHO 34 .
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Bonpochbl camocToATeIbHOM PadoThI
OcobouncThie BEIECTBa
MeToabl KOHLIEHTPUPOBAHUS TPUMECEH U ONPEACIICHUS YUCTOTHI MOJTYIIPOBOIHUKOB.
Mertoa HeWTpalIu3aluu.
[TepmanranaToMeTpUUECKUA METO/I.
HNonomerpruueckuii METO/I.
I'paBuMeTpHrUeCKHil METO.
[Tonsporpaduaeckuii MeTOI.
MUKpPOKpPUCTATIOCKOTTMYECKUI METO/I.

© oo Nk wdPE

OMUCCUOHBIN CIEKTPAJIBHBIA aHAIN3.

[EEN
©

doToMeTpus IIIaMEHHU.
DOTOMETPUYECKUNA METO/,.

(Y
N

. Hedemomerpuueckuii Mmero.

[HEN
w

D1yOpUMETPUUECKUI METO.

[EEN
IS

. Kunernueckune MCTOABI.

[EEN
o1

. MeTtoasl Ki1accuuecKou aHAJIMTUYECKOH XMMHMHU.

[EEN
S

DNEeKTPOMETPUIECKUE METOIBI.

. Macc-cnekrporpaduueckuit METOI.

. Xumudeckast Kiraccu(UKaIusi moTyIpOBOJTHUKOB.
. Ilomyuenue u ouncTKa cepsl, celieHa, Teypa.

N B
O © 00

. HOJ'Iy‘lCHI/Ie H OYHMCTKa MCIH, cepe6pa, 30J10TA.

N
[T

. HOJ'Iy‘leHI/IC N OYMCTKaA rajljivd, TaJlus, WHAU.

N
N

. MeTannoxuMH4YeCKHe CBOMCTBA MCIH, cepe6pa, UHOWA, TalJIus, TaJlus.

N
w

. Iomyuenue u ouncTka Meau, cepedpa, UHIUS, TN, TATHUs.

24. FOpI/ISOHTaJ'II)HO HaIlpaBJICHHAA KpUCTA/UIU3alusd 1A OYHUCTKW HWHIAUSA, TaJlliud, TaJlus,
CeJIeHa.

25. Tpasnenue. [Ipupoja mporieccoB TpaBICHUS.

26. CocraB TpaBHUTEIEH.

27. TlpakTHyeckoe MCIOIb30BaHUE PA3IUIHBIX KaPTUH TPABICHUS

6.3. MaTepuaJjbl 1/l NPOBedeHUs] TEKYLIero M MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUIA
CTY/ICHTOB

OueHoYHbIe CPeACTBA I TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, IIPOMEKYTOYHOMI
aTTrecTallMy M YyueOHO-MeToAnUYecKkoe odecniedyeHre cCaMOCTOSITeIbHOI paboThl CTYIEHTOB.

Texymas arrecranusi CTyJJ€HTOB ITPOU3BOIUTCS JIEKTOPOM O JTUCIUILIMHE B CIEAYIOMINX
dbopmax:

- IPOBEPKHU MOCEIICHUS 3aHATHIA;

- OTIPOC Ha JIEKIUAX M0 MaTepHraIaM MpeablIyINX JEKIUH 1 MaTepraiaM, BBIHECEHHBIM Ha
CaMOCTOSITENIbHOE U3yUYEHHE.

-0IPOC MO TEOPETUYECKON U MPAKTHYECKON YaCTH JJa00paTOPHBIX PadOT. -KOJIIOKBUYM.

IIpoMeskyToUHast aTTecTALUS IO AUCLUIUINHE TPOXOAUT B hopme
muddepeHIIMPOBAaHHOTO 3a4YeTa. 3aueT MOdy4YaroT CTYACHTHI, TOCEIIAaBIINeE JIEKIIMOHHBIE 3aHITHS
JAHHOTO Kypca, CAAaBIINE KOJUIOKBUYM M BBITIOJIHUBIIHNE Bce JabopaTtopHbie paboThl. [Ipu
HaJUYHMH MPOITYCKOB JIA0OPATOPHBIX PAOOT TEMBI 3aHATUH JTOJDKHBI OBITH OTPAOOTAHBI.
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TpeboBaHns K KOJJIOKBUYMY: TeMaTHKa KOJJIOKBUYMA CBSI3aHa C JICKIIMOHHBIM
MaTepUaIoM, IO3TOMY OH ITPOBOJUTCS 110CIJIE IPOYTEHUSI LIMKJIA JIEKIIUM U IpeIHAa3HAaueH s
0oJee rIy0OKOro yCBOEHHs MaTepuaia, U3y4aeMoro Ha JIEKIUsAX. B mpouecce oTBeTa cTyieHT
JTOJI’KEH M0Ka3aTh: - IOHHMMaHue TEOPETUYECKOT0 MaTepralia, BBIHOCUMOIO Ha KOJUIOKBUYM; -
3HAaHHE OCHOBHBIX PEHTI€HOBCKHX METOJIOB aHANIN3a; - aHAJIM3UPOBaHUE HH(OPMALIUU U
BblJIeJIeHHE I1aBHOTO MTOrM KOJIoKkBuyMa orieHuBaroTcs B 6amiax (ot 0 go 5).

KoHTpoJibHbIe BONPOCHI N0 KypCY:

1. ®uznueckue nporecchl, NPUBOASIINE K BOSBHUKHOBEHUIO TOPMO3HOTO U
XapaKTEepUCTUUECKOI0 U3IYyYEHUH NPU B3aUMOAEUCTBUN YCKOPEHHOTO ITyYKa 3JIEKTPOHOB C
TBEP/BIM TEJIOM.

2. BriBemute ypaBHenue Bynbga-bperra.

3. Kaxk Beirnsaut nudpakiimoHHas KapTUHA OT KyOMYeCKOro KpUCTalia C MPUMUTUBHOM
STYEUKOM, C HEMPUMUTUBHOM sTYCHKON?

4. Yto Takoe CTPYKTYpHAsl aMILTUTY/a, CTPYKTYPHBI MHOKUTENIb?

Yro Takoe cepa DBanbaa?

Hapucyiite o6paTtHOe MpocTpaHCTBO JJIsl OJIMKPUCTAILIA.
Hapucyiite o6paTtHoe npocTpaHCTBO Il MOHOKpUCTALIA.
Urto Takoe TekcTypa?

© oo N o

Kak BeIrsinsaT nupakiimoHHbIE KAPTHHA OT MOHOKPHCTAILIA, TIOJIMKOUCTAILIA,
amopdHoro BemecTa?

10. Bamu npezasiosxeHust 1o BEIOOPY METOJIOB ONpEIEIeHUs NapaMeTpa peleTKu
MOHOKpHCTAJLJIA.

11. KorepeHTHOE 1 HEKOT€PEHTHOE PacCEesIHUE: Pa3IUyusl.

12. TIpencraBbre B rpaduyeckoit popme HHTEPPEPEHINOHHYIO (DYHKITHIO.

13. Yto Takoe SKCTHHKIHWS: IEpBUYHASL, BTOpHYHAS?

14. Tlepeuncnure OCHOBHbIE MPUYMHBI OLIMOOK TP ONPEIEICHNN MEXKITIOCKOCTHBIX
pacCTOSHUM.

15. VkaxxuTe OCHOBHBIE IPUUYUHBI YIIUPEHUS Y3JI0B 00OpaTHOM pelIeTK Ha
pEHTTeHOrpamMMax.

16. BeiBenuTe OCHOBHBIE METO bl HAOMIOCHNS AU(PPAKIINN PEHTICHOBCKUX JIydel U3
aHanu3a ypaBHeHus Bynbda-bperra.

17. Yto Takoe peHTreHoBcKas Ju(pakToMeTpus?

18. TMosicHUTE B3aUMOCBSI3b IPSIMOTO U OOPATHOTO MIPOCTPAHCTRA.

19. Yro Takoe 00JaCTH KOTEPEHTHOTO paccesTHuUs?

20. Moxere 1 BBI HA IPOCTON MOJIENN TIOSICHUTD CYTh 3P PeKToB audpaximm u
BO3HHUKHOBEHHE HUHTEP(HEPEHIIMOHHOM KapTUHBI 32 00BEKTOM (TBEPABIM TEJIOM)?

MATEPHAJIBI 1O TEKYIIEN U1 MPOMEXYTOYHOM ATTECTAILIUA
IlepeyeHb BONPOCOB K KOJJIOKBHYMY
1. Ilpupona nydeit peHTreHa, ux npeaoMieHue, Tuppakius.
2. OcHOBHBIE ypaBHEHUS AUPPAKIIMHA PEHTTEHOBCKUX JTy4eil.
3. CnexTpel peHTT€HOBCKHX JIYy4€H, CIUIOIIHBIE U XapAKTEPUCTUUYECKUE CIIEKTPHI
. 4. OCHOBHO#1 3aKOH TOTJIOIIEHUS] PEHTT€HOBCKHUX JIy4€eH.
5. PaccesaHue peHTI€HOBCKHUX JTyUEH.
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6. Monusanus noj 1eiCTBUEM PEHTIC€HOBCKUX JIydEeH.
7. YCTpOHCTBO M MPUHLIUT pabOTHl PEHTTEHOBCKUX TPYOOK.
8. YcrpoiicTBo audpakTomeTpa.
9. 'eoMeTpus Cb€MKH U YCTPOHCTBO TOHUOMETPA.
10. JeTeKTopbl pEHTI€HOBCKUX JTyUECH.
11. YpaBuenue audpakuuu Jlayo.
12. TTonxox Bynbda- bparros.
13. O6parHas pemieTka.
14. Tloctpoenue DBanbaa. ['eomerpudeckas HHTEpIPETAUs JUPPAKITHIH.
15. MeTon nopoIIKoB.
16. UnnuuypoBaHyue peHTTEHOTPaMM, CHATBIX 10 METOY MOPOILIKa.
17. Meton Jlay».
18. Meton BpailleHHs] KpUCTalIa.
19. Onpenenenue MIOTHOCTH U MOJIEKYJISIpHOTO Beca. OrpeiesieHle TUIia TBEP0ro
pactBopa. OnpeneneHue ko3GpPuireHTa TEPMUIECKOTO PACIIUPEHUSI.
20. ®a30Bbli aHAIU3 U NIOJIYYEHHUE 1UarpaMM COCTOSIHHUM.
21. Pentrenorpaduyeckoe onpeseneHine BHyTPEHHUX HAPSHKCHUH B MaTepHuaiax.
22. Onpenenenne BeIMYUHbl KPUCTAJIIIUTOB.
23. Pentrenorpaduyeckuii aHaJInu3 TEKCTYP.
24. PenTrenoaHaiun3 TBEPAbIX paCTBOPOB.
25. PenTrenoananus yrnopsiio4eHHbIX TBEPABIX PACTBOPOB.
26. PenTrenoananus siBIEHUN, MPOTEKAIOIINX MPHU PACIIae MEPECHIICHHBIX TBEPABIX
pacTBOpPOB.
27. Pentrenorpaduyeckuii aHau3 CTPYKTYPHBIX U3MEHEHUI MPH 3aKallke M OTITYCKE CTaJlH.
28. Pentrenorpaguyeckue nuccie10BaHus 1eUCTBUs 00IyUeHHs Ha CTPYKTYPY
KPUCTAJIIMYECKUX BeliecTs. 21
29. buonornyeckoe JeHCTBUE PEHTIT€HOBCKOIO U3TyUYEHHUSI.
30. EcrecTBEeHHBIE 1 HICKYCCTBEHHBIE HCTOUHUKH PEHTTEHOBCKOTO M3TYy4ECHHUS.
31. OcHoBHBIE (hU3MUECKHE BETUUMUHBI 103UMeTpun. PaanannonHas 0e301macHOCTb.

Dopma umoz208020 KOHmMPONA
3auet (3 cemectp)

7. YueOHO-MeTOAuYeCKOe U MH(OPMAIITUOHHOE 00ecredyeHue U CIUTIIUHbI

7.1. YueOHas qureparypa:

Pexomennyemas aureparypa (OCHOBHAas1):

1. CaBunkas JI.K. Peatrenoctpykrypusiii ananus. Kypce nexmuii, 4. 1. — Tomck: u31-Bo
Tomckoro yH-Ta, 1982. - 172 c.

2. Casunkas JI.K. Pentrenoctpykrypssiii ananus. Kypc nekuuit, 4. 2. — Tomck: u31-Bo
Tomckoro yn-Ta, 1990. — 157 c.

3.by6mnun B.T., [lyOopoBuna A.H. MeTozb! Hccie10BaHus CTPYKTYPBI ITOTYITPOBOAHUKOB U
MeTtaioB. — M.: Merannyprus, 1978. — 272 c.

4. ITymaposckuii J1.}O. Pentrenorpadus munepanos.M., ['eoundopmmapk, 2000r.

5. IMaBnog B.I1., XoxmoB A.®. ®usuka tBepaoro Tema. M.: Beicias mkosa. 2000r. 494 c.
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6. I'opemuk C.C, Cxakos I0.A., Pactopryes JI.H. Pentrenorpaduueckuii u anekrponHo10.
ontuuecku ananus. M.: MUCHC, 2001. 328 c.
7..1lanoBa T.B. PentrenoctpykrypHblil ananu3. Kparkuii kypc nekuumii., 2012 r
8.. Anumuk B.M., [Tonapsinos B.B., Yrios B.B. [{udpakimonnsiii ananus. Y4yeoHoe
nocobue.- Munck: Bricmeimas mkomna, 2011, ¢.216. Joctym: -
http://www.biblioclub.ru/index.php?page=book_view&book id=109928
9.. 3. Beromkun A.I'. 3anuTa oKpyXaromen cpeibl OT SHEPTEeTHUYECKUX BO3ACHCTBUM.
VYyebnoe mocodue. M.:Abpuc.-2012, c. 383. loctym:-
http://www.biblioclub.ru/index.php?page=book&id=117489.
JlomosHuTeNBHAS
1. A. B. CuByxusn. Kypc obmeii ¢pusuku. M3parenscrBo «Hayka», M.,
2004 .1.1-5.
2. P. ®eiiman, P.Jleiiton, M. Connc. deiiMaHOBCKHUK JICKITUHU IO (PU3HKE.
Mup, 1965-1967, Bbim. 1-9
3. U.Kurens, ¥Y.Haiir, M.Pynepuman, 3.11apcen, Pelidp ®@.Kpaydopa.
bepkneesckuii kype ¢puszuku. M., Hayka, 1971-1974. 1. 1
4. 1. Opuep. @uszuka. M., 1981, 1. 1-2.

7.2. UnTepHeET-pecypchl

HasBanmue pecypca Ccebuika/mocryn
OnekTpoHHas OuOimoTeka oHialiH «EIWHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM peCypcam»»
«O6pazoBaTenbHbIi pecypc Poccrum» http://school-collection.edu.ru
denepanbHbIi 00pa3zoBaTeNbHBIN opTal: http://www.edu.ru
YUPSKACHHS, MPOrpaMMbl, CTaHIApThl, BY3bI, TecTh
EID, THA
denepanbHbIi LCHTD uH(OpMaIMOHHO- http://fcior.edu.ru
oOpa3zoBartenbHbIX pecypcoB (PLINOP)
Pycckas BupTyanbHas OMOIHOTEKA http://rvb.ru
ExxenenenpHuK Hayku W oOpazoBanus lOra Poccum http://old.rsue.ru/Academy/Archives/
«AxamemMusa» Index.htm
Hayunast snekrponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp
DneKkTpoHHO-0nbmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru
OJNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MHPOpMUIO»
NubopmaimoHHO-1IpaBoBas cuctema «[ apanT» CereBasi BepcHs, JOCTYIIHAa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
HNarly
ONeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru

7.3. TIporpammHoOe oGecnieyeHue
1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
2. Microsoft Windows server 2003, 2008, 2012, 2016
3. Microsoft Office 2007, 2010, 2016
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4. Awntusupycnoe I1O Kaspersky endpoint security

5. CnpaBouHo-npaBoBas cucrema “T'apant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.

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

9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammusblii npoaykt MATLAB 6.

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue

MartepuajbHO-TEXHH4YECKAs 0a3a YHHBEPCUTETA MTO3BOJISIET 00eCIeunBaTh Ka4eCTBEHHOE
IIPOBEICHUE TEOPETUYECKUX U IPAKTUYECKUX 3aHATHM.

[lepeueHbp HEOOXOMUMBIX TEXHHYECKHX CPEICTB OOYYEHHUS, HCIIOJIB3YEMBIX B Y4eOHOM
nporecce Uik OCBOEHUS TUCLUILTUHBIL:

® KOMIbIOTEPHOE U MYJIbTUMEIUITHOE 000PYI0BAHUE;

® BHUJCO- U ayAUOBU3YaIbHbBIE CPEACTBA OOYUEHUS U JIp.

Hcnonb3yemoe oOmiee U CIENUaIM3UpOBaHHOE Y4eOHOe 00OpyIOBaHWE, HAUMEHOBAHUE
CICIMATM3UPOBAHHBIX ~ AYAWTOPHMA, KaOWMHETOB, JIA0OpaTOPHl C TEpeYHeM OCHOBHOTO
71a060paTOPHOTO 00OPYIOBAHUS, CPEACTB H3MEPUTEITHHON TEXHUKH MPUBEACHBI B Ta0J. 7.2.

IlepeyeHb  TEeXHHYECKHMX  CPeIACTB, HCHOJIb3yeMbIX TNPH  OCYIIeCTBJEHHH
00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

J1s1 JIEKIMOHHBIX 3aHATHIA. AyauTopus Ne CTeMAIN3UPOBaHHAs yueOHast MeOelb 1715l 00yJaroIuxcs |
303 386132, PU, r.Ha3pans, ['amypaneBckuii MIPETIoIaBaTesl; TEXHHYECKUE CPEICTBA O0yUSHUS

OKpYT, yiI. MaructpanbHas, 1. 39«a. (KOMIIBIOTEPHASI TEXHHUKA, I0CKA, MYJIbTUMEIHHOE

Ay Ne303. ITnomazs 71.6 m? 000pyI0BaHUE: MHTEPAKTUBHAS JJOCKA, IPOSKTOP); TOCTYII K

MH(POPMAaLMOHHO-TEIEKOMMYHHKALMOHHON ceTu MHTepHeT;
y4eOHO-METOANYECKHE MATEPHAIBL.

JUJisi MPaKTHYeCKUX 3aHATHIl. AynuTopusi Ne |crienMain3upoBaHHas yueOHas MeOenb 11 00yJaromuxcs 1
05: 386132, PU, r.Hazpans, ["amyp3ueBckmii MPENoJaBaTeNs; TEXHUUECKHe CpeicTBa 00ydeHust (HOyTOYK,

OKpyT, yiI. MarucrpansHas, 1. 39«a». JI0CKa); oOecredeH JOCTYI K MH()OPMAIIHOHHO-

Ayn. Nel04 TEJIEKOMMYHHKAIIMOHHOW ceTH MHTepHeT; y4eOHO-METOIUUECKUe
IInomazs 34. 1M MaTepHaJbl.

Jlns1 caMoCcTOATEILHOW PadoThl. AyTuTOpUs |[paboune MecTa Ui 00YJaloLUIUXCsl, TEXHUYECKHE CPEICTBa

Ne 116: 386132, PU, r.Ha3pans, o0yuenus (HOyTOyK, JOCKa), ZOCTYI K ceTn MHTEepHeT, yueOHO-

I'amyp3ueBckuii OKpyT, yin. MaructpaibpHas, [. |METOIWYECKIE MaTeprabl, JIEKTPOHHBIE 00pa3oBaTebHbIE
39«a». Aya. Nel16. Tlnomazns 36, M° pecypchl.
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Pabouas mnporpamma auCHMIUIMHBI «PEHTT€HOCTPYKTYPHBI aHalM3» COCTaBI€HA B
cootBeTcTBUU ¢ TpeboBanusmu PI'OC BO mo nampaBiaenuto noarotoBku 03.03.02 Pwusuka,
YTBEPKACHHOTO TMpUKa3oM MHUHHCTEpCTBA HAyKd U BbIcIIero oOpas3oBanus Poccuiickoii
®enepanun ot «07» aBrycrta 2020 r. Ne 891

[Tporpammy cocraBmi: K.¢.H., 1onieHT Kadenpsl ¢pusznka Hanpruera M. A.

[Iporpamma o00pena Ha 3acenanuu kadeapsl «Pu3nKar»
[Tporoxon Ne 11 ot «27» anpens 2026 roaa.

[Iporpamma omoOpeHa VY4eOHO-METOAMYECKOH KoMHccHel (DHU3HMKO-MaTeMaTHYeCKOrO
¢akynprera
[Ipotokon Ne 6 ot «28» anpeinsa 2026 roza.



CgeneHnsi 0 nepeyTBep:KIeHHH MPOrpamMMbl

perucTpanuu u3MeHeHui

Ha o4YepeaHOH Y4YeOHBIH T0J

YVueOHbIH
roj

Pemrenne xadenpot
(Ne mpotoxorna, nata)

BHeceHnHble n3MeHeHUS

Tloamuck 3aB.
Kadeapoi

2026-2027yr

IIpotokon Nell ot
27.04.26r.

[Iponucansl THAUKATOPHI JOCTUKEHUS

KOMIIETEHIIUH (3HATh, yMETh, BIaJCTh).

@DOHA OLIEHOYHBIX CPEICTB YKa3aH Kak
MIPUIIOKEHHUE




