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1. Hesau ocBOeHUS THCIHUILTHHBI

Kypc «OCHOBBI PEHTI€HOCTPYKTYPHOTO aHAJIM3a» TOCBSIIEH H3YyYEHUIO COBPEMEHHBIX
MHCTPYMEHTAIBHBIX METOJIOB PEHTICHOCTPYKTYPHOTO aHAJIM3a, BAapUAaHTOB KayeCTBEHHOTO M
3P PEKTUBHOTO
OCBOCHMS OCHOBHOW oOpa3zoBaTenbHOW mporpammbl no HampasieHuio 03.04.02 «Duszukay,
npoduis «Pu3MKa MOTYIPOBOTHUKOBY.

KOJINYECTBEHHOTO PEHTI€HOCTPYKTYpHOTO aHAlM3a, HEoO0XOIUMOro JJis

Kypc nmMeer nenbro 03HAKOMJIEHUS MArUCTPAaHTOB C TEOPETUYECKUMU M MPAKTHUUECKUMHU
OCHOBaMHU PEHTI'€HOBCKHUX METOJIOB aHau3a, €ro anmaparypHbiM opopmieHreM. OH MO3BOJISIET
IPUBUTH HABBIKU MO pacliu(PppoBKe W MHAULKMPOBAHUU PEHTTEHOTPAMM, PAcUETy MapaMeTpoB
AJIEMEHTapHOM SYEHKM U JIPYTMX CTPYKTYPHBIX [apaMETPOB, MPOBEIECHUIO KAYECTBEHHOI'O M
KOJINYECTBEHHOTO PEHTTeHO()a30BOr0 aHAN3A.

[{ensasMu OCBOEHUS AUCLHUIUIMHBI « PEHTT€HOCTPYKTYPHBIN 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 MATCPUAJIOB U PCIICHUS NIPUKIIAJHBIX 3a1a4 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 U3JIYyUCHU,

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 1esITeIbHOCTH BbINTYCKHHUKOB:

Kon u O0o0mennbie TpynoBbie pynkuuu | Tpynosbie pyHKIHMHU
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. O0yuenune
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) CpeIHero o0IIero

o0Opa3oBaHus




Ilemarormueckas
JIEeITEIbHOCTD 10
MIPOSKTUPOBAHUIO U
peanu3anuu
OCHOBHBIX
001eodpazoBaresibH
BIX TPOTpaMM

Ilenaroruueckast
JeSITeIbHOCTD T10
pealu3anuu MporpaMm
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
JOIIOJTHUTEILHOMN
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
MounuTtopuHr u orieaka | B/03.6| 6.3
Ka4yecTBa peain3alun
re1aroraMu
IMOTTOJTHUTEITLHBIX
00111600pa30BaTEIbHBIX
porpaMm
C Opranu3anuoHHO- Opranu3zanus C/03.6| 6.3
MeIarorHuecKoe JIOTIOJTHUTEIBHOTO
oOecrnieueHue oOpa3oBaHUs JieTeil U
peanu3aiuu B3POCJIBIX [0 OJTHOMY
JIOTIOTHUTEIbHBIX WA HECKOJIbKUM
o01eo0pa3oBaTesbH HarpaBJICHUSIM
BIX IIPOTPAMM JeSITeTbHOCTH

2. MecTO AUCHUNJIMHBI B CTPYKTYPe OCHOBHOI1 npodeccHOHATbHOMH 00pa3oBaTebHOM

NPOrpamMmbl

I[I/ICI_II/IHJ'II/IHa «OCcHOBEI PEHTICHOCTPYKTYPHOI'O aHajin3a» OTHOCUTCA K 00s13aTeIbHBIM

JTUCITUIIMHAM BapuaTuBHOM yactu 61oka b1.B./IB.03.

3HaHuA YMCHUA W BJIAJACHUSA, TIOJNYUCHHBIC IIpU HU3YUYCHHUU OUCHUIIINHBI «OCHOBEBI

PCHTICHOCTPYKTYPHOI'O aHaJIn3a» HCO6XOI[I/IMBI CTyACHTaM IIpU BBIIIOJHCHHUN BLIHYCKHOﬁ
KBaﬂH(I)HKaHHOHHOﬁ pa60TBI npu pPCIICHHUU HAYYHO-HUCCICAOBATCILCKUX 3aJa4 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 (pM3UKM 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 M CIUILINHbBI
Komnierenun odyuaromnierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHSI JUCIIHIIMHBI

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

KOMIICTCHITHM
Kon HaumeHnoBanue HNuauxkarop B pe3yabTare 0CBOCHUS TUCHMILIHHBI
KOMIIETe KOMIIeTEeHIIUH JOCTHKEHUS 00y4Yarouuiics J0JIKeH:
HIHH KOMIIEeTEeHIINH
OIIK-1 (Cnocoben mpumeHaTs |CIOCOOCH MPUMEHATh  [3HAET TEOPUIO U OCHOBHBIEC 3aKOHBI B

(dyH1aMeHTalbHbIE
3HaHUS B 00J1aCTH
(bu3uKU 1715 peleHus
Hay4YHO-
MCCIIeI0BaTEIbCKIX
3ajiay, a TaKKe BIAJETh
OCHOBaMU II€/1arOTUKH,
HEOOXOIUMBIMH I
OCYIIECTBIICHUS
MIPENO01aBaTeIbCKOMN
NEATEIIBHOCTH

(byHIaMEeHTaIbHbIE
BHAHUS B 00J1aCTH
(DU3UKH JJIS1 peILICHUS
HaY4HO-
MCCIIeI0BATEIbCKUX
3ajady, a TAKXKE BIIAJICTh
OCHOBAMH TI€Iar OTUKH,
HEOOXOIMMBIMU JUIS
OCYIIECTBICHHS
[IPENOIABATEIbCKON
NesTeIbHOCTH

00J1aCTH €CTECTBEHHOHAYUYHBIX

U CHUITIINH

'YMeeT UCIoinb30BaTh €CTECTBEHHO-
Hay4YHbIC 3HAHUS MTPH 0OBICHEHUHU
SKCIIEPUMEHTOB, PEIICHUS
npodecCHOHaTbHBIX 3a7ay.

Bmaaeer ocHOBaMU NEJarOruKH,
HCO6XOIII/IMI)IMI/I AJI OCYHICCTBIICHHUA
MPETOIaBaTENbCKOMN AEATEIbHOCTH U
[pabOThl B HAYUHBIX TPYMIAX.

OIIK-4

CriocobeH orpenensirThb
chepy BHEApEHUs
PE3yIbTaTOB HAYUHBIX
MCCIIEIOBAHUH B
00JsacTu cBoei
MpodecCHoHAIbHON
NeSITeIbHOCTH

CriocoOeH orpenensiTh
chepy BHEApEHUS
PE3yIbTaTOB HAyYHBIX
Mccae0BaHui B 00JacTH
CBOEH
rpogeccuoHaIbHON

e TEIIEHOCTH

3HaeT Kak cCaMOCTOSITEIbHO CTaBUTh
KOHKPETHBIE 33/1a4H HAyYHBIX
MCCIIeIOBaHU B 001aCcTH (PU3UKH U
[peIIaTh UX C TOMOIIBI0 COBPEMEHHOM
anmaparypbsl 1 THPOPMAaIMOHHBIX
TEXHOJIOTUH C UCTIOIh30BaHUEM
HOBEUILIEI0 POCCUICKOTO U
3apyOeKHOTO OMbITa

'YMeeT cBOOOHO BIIAJETh pas3eiaaMu
(bu3MKH, HEOOXOUMBIMHU ISl PELICHUS
Hay4YHO-MHHOBAIIMOHHBIX 337134, U
BHEPSTH PE3yJIbTAThl HAYYHBIX
MCCIEI0BaHNI B 00/1aCTh
po¢eCCUOHATBHON NeATETHHOCTH.
Biageer crtocoOHOCTBIO CBOOOIHO
BIIaJIeTh pa3zaenamMu (PU3KKH,
HEOO0XOAUMBIMHU JJISl PEIIeHUs] HAy4YHO-
npodeccuOHABHBIX 3a/1a4, 1
MPUMEHSTH PE3yJIbTaThl HAYYHBIX
MCCIIeIOBAaHHM B PO ECCHOHATIBHON

JICATCIIBHOCTH




[To okoHYaHMM OCBOEHHSI MPOrpaMMbl IO HampaBieHUI0 «DHU3UKa MOTYyHIPOBOIHUKOB.

MHUKpPO2IEKTPOHUKA»

BBIITYCKHHUK OOJDKCH IMPOACMOHCTPUPOBATL TAKXKEC KOMIICTCHIOUH, XapaKTCPHBIC IJId

MarucTepCcKOM MpOrpaMMBbl:

- CHOCOOHOCTh pa3dHMpaTbcsi B COBPEMEHHOM COCTOSIHMHM, TEOPETHYECKUX paboTax u

pe3yibTaTax SKCIICPUMEHTOB, BXOJAIIUX B IIpOrpaMmy,
- CIOCOOHOCTH p336I/IpaTBCH B MCTOOaX I/ICCJ'IeI[OBaHI/Iﬁ B 00beMe HpO(bCCCI/IOHaJ'IBHBIX

JUCILIUILINH.

KommeTeHnum MaruCT€pCKux mnporpamMm JOJKHBI YUYHUTEIBATE PErHOHAJIbBHBIC 0COOEHHOCTH

U TpeboBaHus paboOTOIaTEIICH.

4. CTpyKTypa M coJep:KaHue JUCIHIJINHBI
4.1. CTpyKTYypa TUCHUIINHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISET 2 3a4ETHBIX STUHUII, 72 4acoB.

Bunanl 3ausaTuii Bcero yacos HNuTepak-e
Yacel
OO01mas Tpya10eMKOCTh 7212
AyIHMTOpHBIC 3aHATHS 32/0.9
Jexruu (JI) 16/0.4 8
[Tpaktuueckue 3ansatus (JI3) 16/0.4
CamocrostenpHast padota (CP) 40/1.1
Wrorosas ¢popma koHtposs (no JI3 u I1P) 3auer

4.2. COAEP) KAHUME JMCHUIIJIMHBI

TeMbl 1 KpaTKoOe coaepKaHue

Ne Tema

Conep:xanue

CamocrosiTesibHas padora

1. |Tema 1. ®usuxa
PEHTTEHOBCKOTO
W3ITyYeHUS

B3anmopnencTere 31€KTPOHHOIO
IIy4Ka C TBEPABIM TEIOM.
I'enepanuss peHTT€HOBCKOTO
n3nyuenus. [Ipupona u cBolicTBa
N3JIy4YEHUSI.

HenpepsiBHOE (TOpMO3HOE)
U3JIy4YCHUE: MEXaHU3M
B3aUMOJICICTBUS, CIIEKTPaIbHas
XapaKTEepUCTHKA, BIIUSHUE
IapaMeTPOB JIEKTPOHHOTO
ITy4Ka ¥ CBOMCTB Marepuaia
aHoOJIA.

XapakTepucTuyecKoe
U3JIy4EHUE: MEXaHU3M
BO3HUKHOBEHUSI, CIIEKTP U €TI0

0COOEHHOCTH, CEPUU JINHUH.

ToHkast CTpyKTypa
CIICKTPAJIBbHBIX JIMHUHA U ImpaBujia
otOopa. Bropuunsie
XAPAKTCPUCTHICCKUC JTYUH.




IToryonienue peHTreHOBCKOIro
W3ITyYCHHUS BEIIECTBOM:
OCHOBHOM 3aKOH OcCJIa0JIeHuUs
nydeit, koadduimenra
ocia0JieHus1, 3aBUCUMOCTD OT
JUTMHBI BOJHBL. [IpakTHueckue
MIPUIIOKEHHUS 3aKOHA.

Tewma 2. PenTreHoBckas
anmaparypa.
PentrenoBckue Tpyoku.
YerpolicTBo
nudpakToMerpa.
['eometpus creMku 1
YCTPOMCTBO TOHUOMETPA.
JleTexTopsl
PEHTI€HOBCKHX JTy4eH.
JIlpyrue uCTOYHHUKHU
PEHTI€HOBCKOT'O
M3JTy4YCHUSI.

PenrtrenoBckas annaparypa.
PenTtrenoBckue TpyOKH.
YcrpoiicTBo qudpakTomerpa.
['eomerpus cbemku u
YCTPOHCTBO TOHHOMETPA.
JleTeKTopbl pEHTT€HOBCKUX
ny4en. Jlpyrue HCTOYHUKHU
PEHTI€HOBCKOI'O U3JIyYEHHUSI.

PentrenoBckas annaparypa.
PentrenoBckue TpyOKu.
YerpoiicTBo mudpakromerpa.
['eomeTpus cbemku 1
YCTPOKWCTBO FTOHMOMETPA.
JleTekTopbl pEHTI€HOBCKUX
ny4deit. Jlpyrue uCTOYHUKHU
PEHTI€HOBCKOI'O U3JIyYEHHUS.

Tewma 3. Peructparus
PEHTI€HOBCKHUX JIy4el U
U3MEPEHUE UX
MHTEHCUBHOCTH.
HNoHu3aloHHbINA METON.
dotorpapuueckuit METOI.
Kcepopaauorpadpuueckuit
Y JIIOMUHECLIEHTHBIN
Metoabl. CpaBHEHHE
pa3INYHBIX JETEKTOPOB.

Perucrpanust peHTT€HOBCKUX
Jy4del U U3MEPEHHE UX
MHTEHCHUBHOCTH.
HNoHu3anoHHbINA METO.
dotorpapudeckuit METOI.
Kcepopanuorpapuueckuit u
JIFOMUHECIEHTHBIN METO/BI.
CpaBHEHHE pa3IU4HbIX
JETEKTOPOB.

Perucrpanus peHTT€HOBCKUX
JIydel U U3MEPEHUE UX
WHTEHCUBHOCTH.
HMoHnusanoHHbIN METO/.
doTtorpaduueckuit METOI.
Kcepopanuorpapuueckuii u
JIFOMUHECLIEHTHBIM METO/BI.
CpaBHEHME pa3IUYHBIX
JIETEKTOPOB.

Tema 4. {udpaxuus
PEHTIE€HOBCKHX JIy4eH.
VYpaBHenue qudpaxiun
Jlay»s. [Togxon Bynbda-
Bbporros. O6parHas
peuterka. I[Toctpoenue
OBanpaa. ['eomeTpruueckas
MHTEPIIpETALNS
nudpakui. ATOMHBIN U
CTPYKTYPHBII pakTop
paccestHUsI pEHTT€HOBCKUX
nmydeid. TemmepaTypHBbIi

dbaxTop

Judpakius peHTT€HOBCKUX
nydell. YpaBHeHue nudpakuuu
Jlays. [Togxox Bynbda- bparros.
O6parnas pemetka. [Toctpoenue
OBanppaa. ['eomeTpruueckas
UHTepHpeTanus Judpakium.
ATOMHBIN U CTPYKTYPHBIN
(bakTop paccesHuUs
PEHTI€HOBCKHX JTy4eH.
TemnepaTypHslii hakTOp

Judpaxus peHTTeHOBCKUX
nyueil. YpaBHeHHe Tudpakiun
Jlay». [Togxon Bynbda-
Bbparros. O6partHas peleTka.
IToctpoenue OBanpaa.
I'eomeTpuueckas
MHTepHpeTanus Au(paKium.
ATOMHBIN ¥ CTPYKTYPHBIN
(dakTop paccessHus
PEHTI€HOBCKHX JIy4eH.
TemnepatypHblii pakTop

Tema 5.
DKCNepUMEHTATbHBIC

OKcIepUMEHTAIbHbIE METO/IbI
PEHTTEHOCTPYKTYPHOTO aHAJIM3a.

OKcrepUMEHTAIbHbIE METO/IbI
PEHTTEHOCTPYKTYPHOTO




METO/BI
PEHTIE€HOCTPYKTYPHOTO
a”Hann3a. Metoxn
MTOPOIIKOB.
NuaunupoBanue
pPEHTIEHOTPaMM, CHSTBIX
10 METO]1y OPOIIIKA.
Meron Jlays. Metog
BpalIeHUsl KpUCTasia.
[IpaBuna noracanus

Meto1 MOPOIIKOB.
WNupunupoBanue
PEHTreHOrpamM, CHATBIX 110
MeToy nopoika. Merox Jlaya.
Meropa BpalleHus KpUcTaJLia.
[IpaBuna noracanus

aHanu3a. MeToa mopoOILIKOB.
WNupunuposanue
PEHTI€HOrpamMM, CHSTBIX 110
MeToly nopoika. Merop Jlaya.
Meron BpaieHus KpucTajia.
[IpaBuna noracanus

Tema 6. [Ipumenenue
PEHITE€HOCTPYKTYPHOI'O
aHanm3a s
UCCIIE/I0BaHUS
MaTepHualoB

Ornpezenenue mIOTHOCTU U
MOJIEKYJISIPHOTO Beca.
OrnpezenieHue TUIa TBEPAOTO
pactBopa. OnpeneneHue
Kod(ppuImeHTa TEPMHUIECKOTO
pacmupenust. ©a30BbI aHAIN3 U
[IOJIy4E€HUE AUarpamMmm
COCTOSIHUM.
Pentrenorpagpuyeckoe
olpeziesieHue BHYTPEHHUX
HaIpsHKEHUH B MaTepuanax.
Onpenenenne BETMUYUHBI
KPUCTAJTUTOB.
Pentrenorpaguueckuii anaau3
TEKCTYP..

Ornpenenenue pa3mMepoB
KpUCTAJIJIMTOB MCTOAOM
rapMOHUYECKOTO aHAIN3A.

Tema 7. PenTtreHoananus
CTPYKTYPHBIX U3 MEHEHUH,
BBI3BIBAEMBIX
TepMHUECKON 00pabOTKOM
CIIJIABOB M BO3ACHCTBHEM
WOHHU3UPYIOIIETO
W3J1y4YCHUS

PenTtrenoananus sBJICHUH,
MPOTEKAOIINX IIPH pacnajie
MEPECHIIEHHBIX TBEPJIBIX
pacTBOpOB.
Pentrenorpaduueckuii ananums
CTPYKTYPHBIX U3MEHEHUHN TIPU
3aKaJIKE U OTIIYCKE CTAJIEH.
Pentre Horpaduyeckue
HUCCIEOBAHUS AEHCTBUS
00JTy4YeHHs Ha CTPYKTYpPY
KPUCTAJUTMYECKUX BEIIECTB

PenTrenoananms TBepabIx
pacTBOpoB. Bo3HMKHOBEHME
TOYEY- HbIX JE(PEKTOB U
U3MEHEHHE Nepuoja
KPUCTAJUIMYECKOUN PELIETKH

Tema 8. Paguanmonnas
0€30I1aCHOCTb.

buonoruueckoe neiicteue
PEHTIE€HOBCKOTO U3TyUYEHHUSI.
EcrecTBeHHBIE U UCKYCCTBEHHBIC
HWCTOYHUKU PEHTTC€HOBCKOTO
n3nydeHusi. OCHOBHBIE
(u3MUeCcCKre BETMUUHBI
no3umeTpuu. Pagnanmonnas
0€30MacHOCTb.

EcTecTBEHHBIE U UICKYCCTBEHHBIE
HMCTOYHHUKN PEHTTE€HOBCKOTO
W3JIy4EeHUS.




5. O0pa3oBaTebHbIE TEXHOJOTHHU

[lpu peammzaumm Kypca «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHaiu3a» B  (HU3UKE
UCTIOB3YIOTCS:

TexHoJIOrMH: KOHLEHTPUPOBAHHOTO OOydYeHUs, MOIYJIBHOIO OOY4YEeHHs, pa3BUTHUA
JUYHOCTH U Pa3BUBAIOIIEro 00yueHus, 1udGepeHIMpoBaHHOTO 00yUYEHUSI.

@opMBbl: JEKIIUN U IPAKTHUYECKHUE 3aHITHS.

3aHsTHS TPOBOJATCS B BUJIE JIEKLUN C UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHUUYECKHX CPE/ICTB
o0ydeHus (IepCOHAILHOTO KOMIIBIOTEPA U MPOEKTOPA) C AEMOHCTpalUel MPaKTHIeCKONH padOThI
OPOTPAMMHBIX MPOAYKTOB, a TaKXe NPAKTHUYECKUE 3aHATUS C MPUMEHEHHEM HarJIsJHOTO
MaTepuaia B BHJIC PeabHBIX 00pa3IoB (110 BO3MOXHOCTH).

[TpumeHeHne MHPOPMALTMOHHBIX TEXHOJIOTUHN TTO3BOJISET:

e HAIOJHUTH 3aHATHS HOBBIM COJICPIKAHHEM;

e TOBBICUTH MOTHBAIIHIO K O0YUYEHUIO;

e pa3BHUBATh TBOPUECKOE BOCIPUSITUE OKPYKAIOIIETO MUPA;

e pa3BMBATh UHTEJUIEKTyaJIbHbIE PECYPCHI YUAIINXCS;

e (opmupoBaTh 3eMEHTHI UHHOPMAITMOHHOMN KYJIbTYPHI,

MeToabl 1 HeJIM: TPAIUITMOHHBIC M AKTHBHBIC (TPYIIIIOBBIC U MHIUBHIYIIbHBIC);

TPHU OCHOBHBIE LIEJH IS YCIIEIITHOTO MPOBEACHUS YPOKa C KOMIIBIOTEPHON TOICPIKKOM:

o Jlumaktuueckass (MOA  JUIAKTUYECKAM  OOECIIEYCHHWEM TOHUMAIOTCS  y4deOHbIE
MaTepHalbl, KOHKpeTHas 00yJarolas mporpaMMa M arraparypa)

e Meronuyeckas (onpeneireHUe METOAOB HCIIOJIB30BAHUS KOMIIbIOTEpA B IMPENOJaBAaHUU
TEMBI, aHAJIU3 YYE€OHBIX PE3yJIbTATOB U MIOCTAHOBKA CIEyOIIeH yueOHOM! 11eTH)

e OpraHmzanuonHas (3Ta 3aga4a COCTOMT B TOM, YTOOBI BBIPaOOTaTh M 3aKPENUTH Y
y4Yalxcs HaBbIKU paboThI ¢ Y4eOHOI porpaMMoii, opraHu3oBaTh padoTy, uzberas neperpysku
y4Yalmxcs U HepaluoOHAILHOM TpaThl BPEMEHH).

6. YueOHO-MeTOM4YecKOe o0ecreyeHHe CAMOCTOSITEIbHOW PpPaGoThl CTY/IEHTOB.
OuneHouyHnble cpeacTBa [JIsl TeKYyIIero KOHTPOJIA YCIEeBAaeMOCTH, TPOMEKYTOYHOI
aTTeCTAllMU N0 UTOTaM OCBOEHUS THCIUTIIMHbI

Heabio caMoCTOATENFHON PabOTH MarkCTPaHTa SBISIETCS] CAMOCTOSATENIFHOE IPHOOpETEHHE
HOBbIE 3HaHMI W  BbIpabOTKAa CIIOCOOHOCTH K  IIOCTOSIHHOMY  CaMOOOyYeHHI0 |
CaMOCOBEPIIECHCTBOBAHUIO B NPO(ECCHOHATBHOW M  COLMAIBHO-OOMIECTBEHHBIX —cdepax
JIeSTEIbHOCTH.

OOmiee YmMCIO YacOB MEXAY CaMOCTOSTENBHOW padOTOH CTYAEHTOB M ayJHTOPHBIMH
3aHATUSAMU JENUTCS TopoBHY. OOmuii 00beM MUCIUTIIUHBI «OCHOBBI PEHTTEHOCTPYKTYPHOTO
aHanm3a» cocraBisgeT 72 4 (2 3. e.). Ha camocrostenpHyto paboTy npuxoautcs 34 9 . DTOT
00bEM YacoB JIETUTCS TIOPOBHY MEXK/Yy CAMOCTOSATEILHON ITOATOTOBKOM TEOPETHYECKOTO Kypca K
9K3aMEHY U MMOJATOTOBKOW K MPAKTUYECKUM 3aHATHIM

6.1. CamocTosiITEIbHOE M3yYeHHE TEOPeTHYECKOr0 MaTepuaJia
Busom HTOroBOro KOHTPOJIS M0 JUCHUILIMHE SBIISETCS Clada 3K3aMeHa 10 TEOPETHYECKOMY



IIpy moaroroBke K chade SK3aMeHa IO JIEKIMOHHOMY Kypcy HEOO0XOIMMO B IEPBYIO
odepelb BOCIOJIB30BATbCS KypPCOM JIEKIHMM II0 JaHHOM AMCUMIUIMHE. TeopeTudyeckuil Kypce
IOZCJICH Ha JBa MoAylsd. B mepBOoM Monyse H3JIOKEHBl pPa3jIu4Hble METOJAbl OYMCTKHU
XUMUYECKUX DJIEMEHTOB U CIUIaBOB. BO BTOpPOM MOZyJI€ H3JIOKEHBI METOJBI IIOCTPOEHUS
JMarpaMMbl COCTOSIHUS IIOJIyIIPOBOJHUKOBBIX COCIMHEHUN

[lpy wn3ydeHuum nEpBOro MOAYJIsl HYXHO OOpPaTUTh BHUMAaHHE Ha IIEPEYEHb BCEX
TEXHOJIOTUYECKUX IPOLECCOB, C IOMOULIbIO KOTOPBIX MOXHO (OpPMHpPOBATh Cpeny [uis
IOATOTOBKA M TIPOBENEHUS OYMCTKM XHMUYECKUX DJEMEHTOB M CIUIABOB Pa3IMYHBIMU
metonaMu. HemanoBaxxHoe 3HaueHHE UMEET 3HAaHUE TEXHOJIOTHUECKOro 000py10BaHHUS.

N3yuenne BTOpOoro Monyis TpeOyer 3HaHuMe mnpuHOMIA padboTsl ycranoBku JTA wu
pa3IMYHBIX METOJOB IIOCTPOCHMS JHMAarpaMMbl  COCTaB-CBOMCTBA  IOJYIPOBOJHUKOBBIX
coequHeHuii. HeoOxoauMo 4eTko 3HATh TpeOOBaHMS K Cpejie Ui CO3JIaHHs YCTPOWCTBA HIIU
npubopa, — 0OpaTUTh BHUMAHHUE Ha MOBBIIIEHUE IKCIUTYaTallMOHHOM YCTOWYMBOCTU MPUOOPOB.
Bceerna nepxath B 1mose 3peHMs] TEHAECHIMHM Pa3BUTHs TEXHOJIOTUH Kak (POPMUPOBAHMS CPEJIbI,
TaK ¥ pUOOPOB Ha €€ OCHOBE.

JUis BBISICHEHUS BO3HMKIIMX BOIPOCOB MJIM IOJYy4EHHUS YIIIyOJEHHBIX 3HaHUM 10
JUCLUIUIMHE BOCIOJIb3YHTECh MepeuHeM OMOIMorpauyeckux CChIJIOK, MPUBEIECHHBIX B KOHIIE
Ka)X10 JICKIMH Kypca JICKIIHM.

MaructpaHnTaMm, KOTOpPbIE JOJIKHBI CaMOCTOSITEIbHO OTBICKMBAaThb HEOOXOAMMBIE CBEICHUS
U3 [PEICTaBICHHBIX JIMTEPATYpHBIX HMCTOYHHMKOB, HeELEIecoo0pa3HO YyKa3blBaTh HOMeEpa
CTPaHML, I03TOMY aBTOPbI CTPAHULIBI HE IIPUBOJIAT.

CaMOKOHTpOJIb YCBOEHHBIX 3HAaHUN MOXHO IPOBECTHU 10 BOIIPOCAM, IIPUBEICHHBIM B KOHILIE
Kaxaoi jekiuu. OOmiee KOJTUYECTBO BOMPOCOB JUIs CaMOATTECTallMM HE MeHee 7 Ha OHY
JIEKLUIO0 TEOPETUUECKOI0 Kypca, T. €. BCEro He MeHee 60 BOIpOCOB.

Ha camocrosTenbHOE H3y4eHUe TEOPETUUYECKOTr0 MaTepuania, KOTOpbI HE pPaCCMaTpUBACTCs
B Yachl JICKIIMOHHBIX 3aHATHH, OTBEACHO 34 U.

Bonpocel caMmocTosATeIbHOM PadoThI
Oco0ouncThIe BEIIECTBA
Metoas!l KOHLIIEHTPUPOBAHUS IPUMECEN U ONIPEIEIICHHS YACTOThI OJYyTIPOBOAHUKOB.
Meron HeWTpaInu3aluH.
IIepmaHraHaTOMETPUYECKUI METON.
HNopomerpuyeckuii METO,.
I'paBuMeETpUYECKUN METON.
[onaporpaduueckuii MeToI.
MUKpPOKpPHCTAIIIOCKOIMYECKUI METO/.

©oOoN OO wDdE

OMMCCHOHBIN CIIEKTPAJIbHBIN aHAIIN3.

[EN
©

doToMeTpus IIIaMEHHU.

[EEN
=

DOTOMETPUYECKUNA METO/,.
Hedenomerpuueckuii MeTos.
DryopUMETPUYECKUI METO.
Kunernueckue MeToabl.

[ N S N
akcowd

MeToab!l KJ1acCUUECKON aHAITUTHYECKON XUMUH.
DIEKTPOMETPUIECKUE METOIBI.
Macc-cnekrporpaduaeckuii METOoI.

[
N o
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18. Xumunyeckas kiraccupuKamus MoJTyIpPOBOTHUKOB.

19. Tlony4eHue u OUYUCTKA CEPBI, CEIEHA, TEJUTypa.

20. Tlonmyyenwe u ounCTKa MeAH, cepedpa, 3010Ta.

21. Tlomy4yeHue ¥ OUYMCTKA TAIIIHS, TAJINS, HHIHSL.

22. MerannoXxuMUYeCcKUe CBOWCTBA MEIH, cepeOpa, WHIMS, TAJLTUS, Tausl.

23. TlomyuyeHue u oUKMCTKA MEIH, cepedpa, MHIMS, TaJUTUsI, TaJIHsl.

24. T'opu30HTAIBHO HAIPaBICHHAS KPUCTALTU3AIMS Ui OYMCTKH WHAWS, TAJUIHS, Taus,
celieHa.

25. Tpasnenue. [Iprpoa npoeccoB TpaBICHUS.

26. CocraB TpaBHUTENEH.

27. IlpakTHyeckoe HCIOJIb30BAaHUE PA3IUYHBIX KAPTUH TPABICHUS

6.3. Martepuanbl il NPOBeJeHUs] TEKYIIero M MPOMEKYTOYHOr0 KOHTPOJISI 3HAHUIA
CTYACHTOB

OueHovHbIe cPpeACTBA AJISl TEKYLIEro KOHTPOJISA yCIIeBaeMOCTH, POMEKYTOYHOM
arrecTalMy U y4eOHO-MeToAuYecKoe odecnedeHne caMOCTOSTe/IbHON PadOThI CTYIEHTOB.

Tekymas arrectaums CTyI€HTOB IPOU3BOJUTCS JIEKTOPOM IO JUCLMIUIMHE B CIAEAYIOIINX
dbopmax:

- IPOBEPKHU MOCEIICHUS 3aHATHIA;

- OIIPOC Ha JIEKIMIX 110 MaTepHaliaM MPEeAbIIyIINX JEKIUU U MaTepuaiaM, BBIHECEHHBIM Ha
CaMOCTOATEIIbHOE U3YUYEHHUE.

-OIPOC MO0 TEOPETUUECKON U MPAKTUYECKOM YacTH TabOPaTOPHBIX PabOT. ~-KOJUIOKBUYM.

[IpomexyTouHAs aTTeCTAUMS 110 UCIUILTUHE IPOXOJIUT B hopMme
muddepeHIIMPOBAaHHOTO 3a4eTa. 3aueT MOMy4yaroT CTYJEHTHI, OCEIIABIINE JIEKIIHOHHBIC 3aHITHS
JAHHOTO Kypca, CAAaBIINe KOJIIOKBUYM H BBIIOJIHUBIIHE Bee JabopaTtopHbie paboThl. [Tpu
HAJIMYUU TPOMYCKOB Ja00paTOPHBIX Pa0OT TEMBI 3aHITHI JOIKHBI OBITH OTPAOOTAHBI.

TpeOoBaHMs K KOJUIOKBUYMY: TeMaThka KOJUIOKBUYMA CBSI3aHa C JIEKIIMOHHBIM
MaTepHaioM, TO3TOMY OH MPOBOAMUTCS MOCIE TPOUYTEHUS 1IUKIIA JIEKIUKN U TIpeAHa3HAYEH IS
OoJiee TIIyOOKOT0 YCBOCGHHMS MaTepualia, M3y4aeMoro Ha JIeKIusax. B mpoliecce oTBeTa CTyIeHT
JIOJKEH TTOKA3aTh: - IOHUMAHHUE TEOPETUYECKOTO MAaTepHaia, BLIHOCUMOTO Ha KOJUIOKBUYM; -
3HaHHME OCHOBHBIX PEHTTEHOBCKHX METOJIOB aHANN3a; - aHAIM3UPOBaHKHe HH()OPMALIUU U
BbIJIeTICHHE T1aBHOTO MITOrM KOJIIOKBUYMa OIleHUBaroTCs B 6amiax (ot 0 go 5).

. KoHTpOJIbHBIE BONIPOCHI 11O KYpCY:

1. ®usnyeckue nporecchl, NPUBOASIINE K BOSBHUKHOBEHUIO TOPMO3HOTO U
XapaKTepUCTHUUECKOT0 U3TyUYEHHH MpU B3aUMOJAEUCTBUN YCKOPEHHOTO My4Ka 3JIEKTPOHOB C
TBEP/BIM TEJIOM.

2. BreBenute ypaBHeHue Bynbda-bperra.

3. Kak Boirmsaaut audpakiioHHast KapTHHA OT KyOM4eCKOro KpucTajuia ¢ IpUMUTUBHON
AYENKOM, C HEIPUMUTUBHOM SIYEHKOMN?

4. Yro Takoe CTPyKTypHasi aMIUIUTY/1a, CTPYKTYPHBII MHOKUTEINb?

Yro Takoe cepa IBanbaa?

Hapucyiite o6paTHOE TPOCTPAHCTBO ISl MOJTUKPUCTAILIIA.
Hapucyiite o6paTHOe TPOCTPAaHCTBO AJIsI MOHOKpPHCTAJLIA.
Urto Takoe TekcTypa?

o N o

11



9. Kak BeIrsasT qudpakiMOHHbIE KApTHHA OT MOHOKPHUCTAILIA, MOJIMKOUCTAIIA,
amop¢Horo BemiecTna?

10. Bamm npezsioskeHus 1o BEIOOPY METOJIOB ONIPEIEICHUs TapaMeTpa PeIIeTKH
MOHOKpPHCTAJLIA.

11. KorepeHTHOE 1 HEKOT€PEHTHOE pPacCessHUE: PA3IUYUSL.

12. TlpencraBbte B rpaduueckoii popme nHTEpHEPECHIIMOHHYIO QYHKIIHIO.

13. Yro Takoe SKCTUHKILIHUS: IEPBUYHAS, BTOpUYHAS?

14. Tlepeuncnute OCHOBHbIE MPUYUHBI OLIMOOK MIPH OMPEIEICHUN MEKILTOCKOCTHBIX
pPacCTOSAHUM.

15. Vkaxxute OCHOBHBIE IPUUYUHBI YIIUPEHUSI Y3JI0B OOpAaTHOM PEILIETKH Ha
PEHTIeHOT paMMaXx.

16. BeiBemuTe OCHOBHBIC METO/IbI HAOMIOACHUS TU(PPAKIINI PEHTTCHOBCKUX JIy4e U3
aHanmu3a ypaBHeHus Bynbsda-bperra.

17. Yro Takoe peHTreHOBCKas nudpakTomeTpus?

18. [losicHuTe B3aUMOCBSI3b IPSIMOTO U OOPATHOTO MPOCTPAHCTBA.

19. Yto Takoe 001acTH KOTePEHTHOTO PACCESTHUA?

20. Moskere 1 BBl Ha MPOCTON MOJIENU MOSICHUTD CYTh 3 PeKTOB TudpaKiuuu 1
BO3HHKHOBEHHUE NHTEP(HEPEHIIMOHHOW KapTUHBI 32 00BEKTOM (TBEPIBIM TEIIOM)?

MATEPHAJIBI 11O TEKYIIEN U TIPOMEXYTOYHOM ATTECTAIIUA
IlepeyeHb BONPOCOB K KOJNJIOKBHYMY
1. Ilpupona nydeit peHTreHa, ux npeaoMieHue, Tuppakuus.
2. OcHOBHBIE YpaBHEHUs AU(DPAKIMHY PEHTT€HOBCKUX JIydeH.
3. CieKTpbl pEHTT€HOBCKHUX JIy4el, CIUIOIIHBIE U XapaKTEPUCTUUECKNE CIIEKTPbI
. 4. OCHOBHOM 3aKOH MOTJIOUIEHUS PEHTIT€HOBCKUX JIyUEeH.
5. PaccesHue peHTI€HOBCKUX JTy4eH.
6. Monusanus noj 1eiCTBUEM PEHTI€HOBCKUX JTy4ei.
7. YCTpoICTBO U IPUHLUI pabOThI PEHTI€HOBCKUX TPYOOK.
8. YcrpoiictBo nudpakromerpa.
9. 'eomeTpusi CbEMKHU U YCTPOHCTBO TOHHOMETPA.
10. JleTeKkTOpbI pEHTT€HOBCKHUX JIy4eH.
11. YpaBuenue nudpakuuu Jlays.
12. lMonxox Bynsda- bparros.
13. O6paTHas peeTka.
14. Tloctpoenune DBanpaa. ['eoMmeTpudeckas MHTEpIIpeTaIus JUGPaKIIUH.
15. MeTto1 OpoIIKOB.
16. MHqunmpoBaHue peHTTEHOTPaMM, CHATBIX 110 METOYy OPOIIKA.
17. Meton Jlay».
18. Meron BpalieHus KpucTauia.
19. Onpenenenne IOTHOCTH U MOJIEKYJIIPHOTO Beca. OnpeeneHne ThIa TBEpA0ro
pactBopa. Omnpenenenue ko3 UIeHTa TEPMUUYECKOTO PACIIUPEHHUS.
20. ®a30Bbli aHAIN3 U NIOJYUYEHUE TUArPaMM COCTOSHUM.
21. Pentrenorpaduueckoe onpeneaeHne BHYTPEHHUX HAMPSDKEHUN B MaTeprasax.
22. OnpeneneHue BeIIMYUHBI KPUCTATUTUTOB.
23. Pentrenorpaduyueckuii aHaJImM3 TEKCTYP.
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24. PeHTreHoaHanu3 TBEPAIX PACTBOPOB.

25. Pentrenoananu3 ynopsiJOu€HHbIX TBEPJIBIX PACTBOPOB.

26. Pentrenoananus siBJICHUM, TPOTEKAIOIIMX MPU Pacajie MePeChIIEHHBIX TBEPABIX
pacTBOpPOB.

27. Pentrenorpaduyeckuii aHaJIu3 CTPYKTYPHBIX H3MEHEHUH MPH 3aKaJIKe M OTITYCKE CTaIH.

28. Pentrenorpaduyieckue uccie0BaHus 1eUCTBUS 00IyUeHHs Ha CTPYKTYPY
KPUCTAJUIMYECKUX BEIIECTB. 21

29. buonornyeckoe AeMCTBUE PEHTI€HOBCKOTO U3ITyUYEHHUS.

30. EcTecTBEHHBIE U HCKYCCTBEHHBIE HICTOUYHUKHU PEHTTEHOBCKOI'O U3JTyYEHUSI.

31. OcHOBHBIE (pU3NYECKHE BEINYMHBI TO3UMETpUHU. Panuanmonnas 6e301acHOCTb.

Dopma umoz06020 KOHMPONA
3auer (3 cemectp)

7. YueOHO-MeToAuYecKoe 1 MH(OpMaIMOHHOE o0ecredyeHue TUCIIUTIUHbI

7.1. YueOHas JiuTeparypa:

Pexomenayemas imreparypa (OCHOBHAas1):

1. CaBunkas JI.K. Pentrenoctpykrypusiii ananus. Kype nexuuit, 4. 1. — Tomck: u3a-Bo
Tomckoro yn-ta, 1982. - 172 c.

2. Casunkas JI.K. Pentrenoctpykrypusiii ananus. Kype nekuuid, 4. 2. — ToMcK: u31-BO
Tomckoro yn-ta, 1990. - 157 c.

3.by6nun B.T., ly6poBuna A.H. MeTos! uccienoBaHus CTPYKTYPBI MOJIYIPOBOIHUKOB U
MeTaioB. — M.: Meramnyprus, 1978. — 272 c.

4. ITymaposckuii I.FO. Pentrenorpagus munepanos.M., 'eoundopmmapk, 2000r.

5. ITaBnos B.II., XoxnoB A.®. ®dusuka TBepaoro tena. M.: Boicmas mkona. 2000r. 494 c.

6. I'opemuk C.C, Cxakos I0.A., Pactopryes JI.H. Pentrenorpadudeckuit u anekrponHo10.
ontuueckui ananui. M.: MUCHC, 2001. 328 c.

7..IlanoBa T.B. Pentrenoctpykrypusiii ananu3. Kparkuii kypc nekuumid., 2012 r

8.. Arummuk B.M., ITonapsimor B.B., Yrios B.B. /ludpakinuonssrii ananu3. YueOHoe
nocobue.- Munck: Beicmietimas mkomna, 2011, ¢.216. Jocrtym: -
http://www.biblioclub.ru/index.php?page=book_view&book id=109928

9.. 3. Beromkun A.I'. 3amura okpy»Karomei cpesibl OT SJHEPreTHYEeCKUX BO3ICHCTBUI.
VYuebHoe nocobue. M.:Abpuc.-2012, c. 383. loctym:-
http://www.biblioclub.ru/index.php?page=book&id=117489.

JlonosHuTeabHAS

1. . B. CuByxun. Kypc o6meit ¢puzuxu. U3narenscrBo «Hayka», M.,
2004 .1.1-5.

2. P. ®eiiman, P.Jleitton, M. Connc. deiiMaHOBCKUK JICKITUHU TIO (PU3UKE.
Mup, 1965-1967, Bbim. 1-9

3. U.Kurens, Y.Haiit, M.Pynepuman, 3.11apcen, Peiip @.Kpaydopa.
bepkneeBckuii kypc puzuku. M., Hayka, 1971-1974. 1. 1

4. 1. Opuep. @uszuka. M., 1981, 1. 1-2.

7.2. MuTEepHeT-pecypcehbl

Ha3Banue pecypca Cceblaka/nocTyn
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http://www.biblioclub.ru/index.php?page=book_view&book_id=109928

DOnekTpoHHas OubnuoTeka oHiaiiH «ExamHOe OKHO K http://window.edu.ru

00pa30BaTEIILHBIM PECypcam»

«O6pazoBaTenbHbIi pecypc Poccum http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeIbHBII opTai: http://www.edu.ru
YUPEXKACHUSA, MporpamMMbl, cTaHaaptbl, BY3bl, TecTh
EI'D, TUA
DenepanbHbIi LEHTP MH(POPMALIMOHHO- http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DLINOP)
Pycckas BupTyanpHas OubimoTexa http://rvb.ru
ExenenenpHuk Hayku U oOpasoBanms IOra Poccuu http://old.rsue.ru/Academy/Archives/
«AKamemMus» Index.htm
Hayunas snextponHast 0ubaroreka «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 «MaPopMUO»
WudopmanmonHo-npaBoBas cucrema «KoHCybTaHT- CereBas BepcwHsl, IOCTyIIHAa CO BCEX
TUTIOCH KOMITBIOTEPOB B KOPIIOPATHBHOW CETH
HNurly
DNeKTPOHHO-O0MOIMoTeuHas cucrema «FOpaid» https://www.biblio-online.ru

7.3. TIporpammHoOe oGecnieyeHue

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

Microsoft Office 2007, 2010, 2016

AnTtusupycnoe I10 Kaspersky endpoint security

5. CnpaBouHo-nipaBoBas cuctema “KoHcynprant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.

7. Iaket npuknamabix nporpamm Microsoft Office 2003 Professional.
8. Ilporpammubiii mpoayKT « AHTHUBUpPYC Kacnepckoroy.

9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.

A

10. IIporpammuslii npogykt MATLAB 6.

7.4. MaTtepualibHO-TeXHHYeCKoe o0ecnieyeHue

MarepuanbHo-TeXHUUYeCKas 0a3a yHHUBEPCUTeTA MTO3BOJISIET 00eCIeunBaTh KAUeCTBEHHOE
MPOBEACHUEC TCOPETUIYCCKUX U MMTPAKTUUCCKHUX 3aHSITHH.

[lepeueHr HEOOXOAMMBIX TEXHUYECKHX CPEICTB OOYYEHHS, HCIOJIB3YEMBIX B Y4eOHOM
mpouccce ajsd OCBOCHUA JUCIIUILIINHEL.

® KOMITBIOTEPHOE M MYJIbTUMEANIHOE 000PYI0BaHHE;

® BHJICO- M ayTMOBHU3YyaIbHBIC CPEICTBA OOyUEHUS U Jp.

Hcnone3yemoe obiiee U cCrelUaIu3upoBaHHOE Y4yeOHOe 000pynoBaHHE, HAMMEHOBAHUE
CHELMAIN3UPOBAHHBIX ~ ayAUTOpHH, KaOWHETOB, JabopaTopuili C TMepeyHeM OCHOBHOI'O
71a00paTOPHOTO 000PYIOBAHMS, CPEICTB U3MEPUTEILHON TEXHUKH MMPUBEICHBI B Ta0I. 7.2.

IlepeyeHb  TeXHMYECKHX  CpPeACTB, HCHOJb3yeMbIX TMPH  OCYLIeCTBJIEHHHU
00pa3oBaTeIbHOIO NMpolecca Mo AUCIUNIHHE
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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/

Tabauua 7.2.

Ne Hymepauus
11/;1 IlepeyeHb OCHOBHOTO 000PY/10BAHM S pa3aeyioB/TeM
AMCHUMINHBI
1. JlabopaTtopun MeXaHUKHU ¥ MOJIEKYJISIPHOU (PU3UKH, 03
2. JlaGopaTopust 3NeKTpUYECTBa U MarHETU3Ma 04
3. JlaGoparopust onTUKHU 05
4, Komnprorepsr (2 mT.) 105
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Pabouas nporpamma auctuumiinHbl «OCHOBBI PEHTTEHOCTPYKTYPHOTO aHAJIN3a» COCTaBJICHA
B cooTtBercTBUU ¢ TpeboBanmsiMu ®I'OC BO no nanpasnenuto noarotoBku 03.04.02 dwusmka,

YTBEP)KJIEHHOTO NMpHKa3oM MUHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit @enepanuu oT «
07 » aBrycra 2020 r. Ne 914.

[Iporpammy cocraBmi: K.h-M.H., mpodeccop kabenpsl «Pusnkay XamxoeB b,M.

[Tporpamma omobpeHa Ha 3aceqanuu kadeapbl « Pu3nka»
[Tporokon Ne 10 ot «20» urons 2022 roga

[Iporpamma opoOpeHa Y4yeOHO-METOJUYECKUM COBETOM  (PU3MKO-MAaTEMATHYECKOIO
¢dakynbrera
[Tporoxoin Ne 10 ot «22» utons 2022 roxa

[TporpaMmma paccMoTpeHa Ha 3acelaHuu Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
ITpotokon Ne 10 ot « 29 » wutrons 2022 r.
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CgeneHnsi 0 nepeyTBep:KIeHHH TPOrPaMMBbI

perucTpanuu u3MeHeHui

Ha oOuYepedHONl Yy4YeOHBI TrOox M

VueOHsblit
roj

Pewmenue
Kadenpsl
(Ne mpoTokoia,
JaTa)

Buecennble n3MeHeHus

ITomnuce 3aB.
kadenpoit
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