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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) AUCHUIUIAHBI COCTOUT B U3YUCHUHN CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ COBCPUICHHBIMU U
,[[Cq)eKTHLIMI/I KpucCTajlaMu, ra3oM 1 )XUJIAKOCTbIO, OCHOBHBIX METOAOB PEHTTCHOCTPYKTYPHBIX HCCJIC,ZIOBaHHfI, obecrneueHun
TCOpeTH‘ICCKOﬁ n HpaKTH‘{eCKOﬁ IIOJATOTOBKH B obyactu (1)PI3PI‘{CCKOI‘O MaTCpraJIOBCACHMA. Kpr npeaHasHavcH IJisd
CTYACHTOB, CIICHUAJIN3HUPYIOIIUXCS B obmact (1)I/ISI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BEUICCTBA U (I)I/ISI/I‘IGCKOFO
MaTEPUAIOBEACHNUA.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

- PaCCMOTpeHI/IG 3aK0HOMepHOCTeI71 pacceaHusaA pCHTITCHOBCKUX nyqeﬁ OJICKTPOHOM U aTOMOM.

- OBnageHne OCHOBHBIMU OpEeACTaBICHUAMU TCOPUHN PACCEAHNUA PEHTTCHOBCKUX nyqeﬁ Ha COBCPIICHHOM H Z[e(l)eKTHOM
KpHUCTAJIJIC, Ia3€ U )KUAKOCTH.

- OBnajieHHe OCHOBHBIMH METOAAMHU PEHTICHOCTPYKTYPHBIX HCCIIC0BAHUIT, TEXHUKON POBEACHUS SKCIIEPUMEHTA U
00pabOTKH NOTy4EHHBIX PE3yNbTATOB

PeSyJ'ILTaTLI 06y‘l€HI/IH O IUCUUINIMHE HAITpaBJICHbI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. HCIIOJB3YET MaTeMaTHYCCKUI amnmnapat 4jisd OIIMCaHus, aHaJIn3a, TCOPETUICCKOI'0 U OKCIIEPUMEHTAJIbBHOT'O
HCCIICAOBAaHUA U MOACINPOBAHUA (I)I/ISI/I‘ICCKI/IX U XUMHYCCKHUX CUCTEM, SIBJICHUH K IpouIecCcoB

OIIK-1.2. ucronb3yer (pU3N9IECKHUEe 3aKOHBI H TPHHITUITEL B CBOCH MPO(EeCCHOHANBEHOMN NeITeTbHOCTH

OIIK-1.3. ucrnonp3yeT OCHOBHBIC 3KCIIEPUMEHTAIBHBIC METO/IBI ONIPEACIICHUS (PU3UKO-XUMHUYCCKUX CBOWCTB MaTEPHAJIOB U
HM3ICIUN U3 HUX

[TK-2.1: 3HaeT 0OCHOBHBIE B3aMMO/IOTIOIHAIOMINE METOIbl 1 METOAMKH UCCIEOBAHUS CTPYKTYPBI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIIOB

I1K-2.2: YMeer: aHanu3UpOBaTh UMEIOIINECS TUTEPATYPHbIE JaHHbIE TI0 HOBBIM MOJX0JaM K HCCIEJOBAHUIO CTPYKTYPBI U
CBOHCTB MaTepHaJIOB; 00ECIICYHBATh COOTIOICHIE TEXHUUECKNX YCIIOBHI Ha BCEX CTAANSIX IPOBENCHUS KOMITIEKCHBIX
UCCIEOBAHUI CTPYKTYpPhI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB

[1K-2.3: Bnaneet HaBbIKaMu pabOTHI C OCHOBHOM MpHOOPHOI 06a30# TS NCCISIOBAHUS CTPYKTYPHI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.14

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yar0Ierocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0¥CKa B 00paboTKH HH(OPMAIIIH

MartemaTuyecKui aHaIu3

AnamaTHYeCcKast TCOMETPUA

JIuneiinas anreOpa

BekTopHBII U TEH30PHBIN aHAIU3

duzuka

Kpucramnorpadpus

2.2 JIucuMnJuHbI M MPAKTHKH, IJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOIUMO KAK
npeauecTpyouiee:

BeimonHeHMe 1 3a1UTa BEITYCKHOM KBaTH(UKaINOHHOH paboTHI

duznyeckue CBOMCTBA TBEPABIX TEII

ITpownsBoacTBeHHAs MpaKTHKA (TIPEIAUIIIOMHAS IIPAKTHKA)

ITpousBoaCTBeHHAs MPAaKTHKA (HAyIHO-HCCIIENOBaTEIbCKas paboTa)

JloTI0JIHUTENbHBIE IT1aBbl PEHTITEHOCTPYKTYPHOIO aHAIM3a

HpaKTI/IKyM 10 PCHTICHOBCKHUM METOAaM UCCICAOBaHUA MAaTCPpHAJIOB

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3Y.JIBTATE OCBOEHHUS TUCIATLIAHBI
(MOZY.JI)
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IIK-2: CnnocodeH opraHu30BbIBATH NMPOBeAeHHE KOMILIEKCHBIX MCCIeI0BAHUI CTPYKTYPBI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MATEPHUAJTIOB

3HaTh:

Ja noctuxenus I1K-2.1: oCHOBHBIE METOIbI PEHTTEHOCTPYKTYPHBIX UCCIEIOBAHUN, TEXHUKY IPOBEACHUS SKCIEPUMEHTA U
00pabOTKH NOTyIEHHBIX PE3YNbTATOB; IPUPOLY PEHTTEHOBCKHX Jydel, X CIIEKTPHI, COBPEMEHHbIE HICTOTHUKI
PEHTTEHOBCKOTO M3IydeHHs! ISl CTPYKTYPHOTO aHallN3a, AeTEKTOPbI PEHTTEHOBCKOTO M3TydeHHs

YMmerb:

Juns noctmxenns [1K-2.2: pemate OCHOBHBIC IPAKTHYECKHE 3a1a9H 10 UCCIICAOBAHUIO CTPYKTYPBI MATEPHUATIOB METOIAMH
PEHTTCHOCTPYKTYPHOTO aHAIIN3a

Baanern:

HJ'IS[ JOCTUKCHUA I1K-2.3: COBPECMCHHBIMU METOJAMU PCHTICHOCTPYKTYPHBIX HCCHC}]OB&HI/Iﬁ, a TaKXXE METOAaMU O6pa6OTKI/I
TTOJTY4€HHBIX OKCTICPUMEHTAJIIBHBIX PE3YIIBTATOB.

OIIK-1: Cnocoden peumiaTts 3aj1avuun HpO(l)eCCHOHa.]IbHOﬁ AeATECJIbHOCTH HA OCHOBE NIPUMEHEHNUA €CTECTBEHHOHAYYHBIX
u oﬁmennmeﬂepmﬂx 3HaHPIl7[, METOI0B MATEMATHYCCKOI0 aHAJIN3Aa U MOJICTUPOBAHUSA

3HaTh:

Hnsa noctrxenust OIIK-1.1: ocHOBHBIE TPEACTABICHUS TEOPHH PACCESIHUSL PEHTTEHOBCKOTO M3y4eHHs Ha COBEPILIEHHOM U
Je(heKTHOM KpHUCTaJlIe, Ta3e U XKUAKOCTH; OCHOBHBIC IIPEACTABICHHS ()OPMHUPOBAHHS KOHTPACTa Ha H300paKeHUH,
(hopMupyeMOM METOJIOM PEHTTEHOBCKOW Tomorpadum;

YMmers:

Jus moctmxenns OIIK-1.2: oreHnBaTh BO3MOXKHOCTH M 00BEM IToTydaeMoit HHGOPMAIUX IPH IPIMEHEHIH PeHTTCHOBCKHX
METOJIOB HCCIIEIOBAHHS ATl PEIICHNsI KOHKPETHBIX 3a7[ad COBPEMEHHOTO MaTepUaloBeAeHHs, (PU3UKN KOHICHCHPOBAHHOTO
COCTOSIHMSI M XIMHH TBEPJIOTO TEJa; MOJIb30BATHCS COBPEMEHHBIMU METOAAMH 00PaOOTKY U aHalN3a 1 HU3NIECKON
nH(pOpManNH, TOTydaeMOH B X0JIe SKCIICPUMEHTA;

Baanern:

Jmst moctmxennst OIIK-1.3: coBpeMeHHBIMU METOaMH PEHTTEHOCTPYKTYPHBIX MCCIIEIOBAHUM, a TAKXKE METOIaMU
00pabOTKH MOTYIESHHBIX KCIIEPUMEHTAIBHBIX PE3YJIbTATOB

B pe3yibTaTte ocBOEHUS AUCHUIIMHBI 00YYAIOLIMIICS T0KEH

3.1 |3narn:

3.1.1 | OCHOBHBIC MPEICTABICHHS TEOPHH PACCESIHUS PEHTTEHOBCKOTO M3Ty4CHHS Ha COBEPIICHHOM U Ae(hEKTHOM
KpHUCTaJJIE, Ta3€ U KHUJIKOCTH;

3.1.2 | ocHOBHBIE TpeCTaBICHHs (POPMUPOBAHKS KOHTPACTA Ha H300paKeHUH, POPMHPYEMOM METOI0M
PEHTTEHOBCKOH TOTOTpadum;

3.1.3 | ocHOBHBIE METOJIBI PEHTTCHOCTPYKTYPHBIX UCCIIEIOBAHUI, TEXHUKY IPOBEICHHS SKCIIEPUMEHTA ¥ 00pabOTKH
MOJTy9EHHBIX PE3yNbTaTOB;

3.1.4 | npupoay peHTTEHOBCKUX JIydeil, UX CIIEKTPbI, COBPEMEHHBIE HCTOYHUKH PEHTTEHOBCKOIO M3JTydeHUs IS
CTPYKTYPHOI'O aHaJIM3a, JETEKTOPbl PEHTTE€HOBCKOIO U3IY4ECHUS.

3.2 | YMmeTh:

3.2.1 | pemaTh OCHOBHBIE IPAKTHIECKHE 3a/1a9H 110 UCCIEAOBAHUIO CTPYKTYPHI MATEPHAIOB METOIaMH
PEHTTEHOCTPYKTYPHOTO aHAN3a, OLEHUBATH BO3ZMOXHOCTH U 00BbEM MoTydaeMol HH(POPMAIHH TIPH
HNPUMEHEHUH PEHTTEHOBCKUX METOJIOB UCCIICIOBAHUS IS PELICHNSI KOHKPETHBIX 3a/1ad COBPEMEHHOTO
MaTepraNoBeACHNS, (PU3NKH KOHICHCHPOBAHHOTO COCTOSIHUS W XMMHUH TBEPJIOTO TEJA; ITOJIB30BAThCS
COBPEMEHHBIMU MeTOHaMH 00paboTKH U aHaIN3a U (pr3ndeckoil nHpopmManny, morydaeMoif B Xo/e
9KCHEPUMEHTA; UCTIONIB30BaTh HA MPAKTHKE TEOPETHYECKNE OCHOBBI OPTaHHU3AIMH U IIAHUPOBAHMS
(M3UYECKUX HCCIIeIOBaHUH

3.3 | Baagers:

3.3.1 | cOBpeMEHHBIMU METOJIaMH PEHTIEHOCTPYKTYPHBIX UCCIEOBaHUH, a TAKKe MeToJaMHu 00pabOTKH MOTY4EHHBIX
9KCHEPUMEHTAIIbHBIX PE3Y/IBTATOB.
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy : 144 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 52 9K3aMEHbI 6
caMocCTosiTeNbHas paboTa 64,6
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHIATH p / Kype
Pazgen 1. KunemaTtnueckasi Teopusi paccesinusi. Paccesinue rpynmnoii
aTOMOB, CTPYKTYPHasi aMILIUTYJa
1.1 Bgrenenue. Bzaumoneiicteue nzmydenus c Beuiectsom. [Ipsmas u 6 4 JI1.1 J11.2 JI1.3
oOpatHas 3a1a4a B Teopuu paccessHusi. CTpYKTYpHBIH aHAITN3 KakK JI1.4 JI1.5
npeobpaszoBanue Oypre. OOpaTHOE MPOCTPAHCTBO. 3aauu, pelIaeMbie C JI1.6J12.1 J12.2
ITOMOIIBIO0 CTPYKTYPHOTO aHaIn3a JI2.3 J12.4 J12.5
/JTex/ 313233
1.2 PaccessHme pPEHTIeHOBCKHMX JIyd4edl CBOOOJHBIM 3IIEKTPOHOM. 6 4 JI1.1J11.2 J11.3
D¢ddexruBHOE ceuenue paccesaus. /Jlex/ JI1.4 J11.5
JI1.6J12.1 J12.2
JI2.3 J12.4 J12.5
313233
1.3 PaccesiHue peHTICHOBCKUX JIydell H30IMPOBaHHBIM 6 4 JI1.1J11.2 J11.3
aTOMOM. /Jlex/ JI1.4 J11.5
JI1.6J12.1 JI12.2
J12.3712.4 J12.5
313233
1.4 IMpuposa peHTTeHOBCKUX Jydel, uxX creKTpsl. COBpeMEHHbIE HCTOUHHKH 6 64,6 J1.1J11.2J11.3
PEHTI€HOBCKOTO U3IYYEHHUS ATl CTPYKTYPHOTO aHanu3a. JleTeKTOpbl JI1.4 JI11.5
PEeHTTeHOBCKOTO M3mydeHus. OnpeneneHne pa3MepoB OJI0KOB JI1.6J12.1 JI2.2
KOTEPEHTHOTO PACCEsTHUS U BETHIHHBI MUKPOAE(hOPMAIIHH. JI2.3 J12.4 J12.5
PentrenoBckast qudpakromerpusi. KauecTBeHHBIN U KOTUUECTBEHHBII 212233 24
(a30BEIil aHATH3.
/Cp/
Pasnen 2. PaccesiHue ugeaabHbIM KpUcTALI0M. Biausinue
CTATHYECKHMX U JHHAMMYECKHX /1eeKTOB Ha paccesiHUE U3JTYyYeHHs.
OcHOBHBIE MeTObl PEHTI€HOCTPYKTYPHBIX HcCIeJ0BAHNI
2.1 Paccesinue rpynmoii atomoB. CTpykTypHas aMmruintyaa. Paccesnue 6 6 JIT.1 JI1.2 JI1.3
H/IeaNTbHBIM KOHEUHBIM KpHcTautoM. /JIex/ JI1.4 JI1.5
JI1.6J12.1 J12.2
JI2.3 J12.4 J12.5
313233
2.2 BnusHue TEIoBOro ABMXKEHUS Ha PACCEIHUE PEHTIEHOBCKUX JIydel. 6 6 JI1.1J11.2 J11.3
®axrop [lebas-Bannepa. /JIex/ JI1.4 J11.5
JI1.6J12.1 J12.2
J12.3712.4 J12.5
313233
23 W HTEeHCHBHOCTD paccesHUus OJHOATOMHBIM razoM. PaccesHue 6 6 JI1.1J11.2 J11.3
Kuakoctamu. /Jlex/ JI1.4 J11.5
JI1.6J12.1 J12.2
J12.3712.4 J12.5
313233
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2.4 PaccesiHue nox MansiMu yriaamu. PaccestHue peHTTeHOBCKUX JTydei 6 4 JI1.1J11.2 J11.3
CTaperoluMu crutaBaMu.  /JIex/ JI1.4 JI1.5

JI1.6J12.1 JI2.2

JI2.3 J12.4 J12.5
313233

2.5 Obparnas pemerka. Cdhepa Opanbaa. MaTepdepeHnnonHas HYHKIHS. 6 4 J1.1J11.2J11.3
VYcnosus noracanus pedaekcos. /I1p/ JI1.4 JI1.5

JI1.6J12.1 JI2.2

J12.3712.4 J12.5
212233

2.6 Ornpenenenue pa3mMepoB OJIOKOB 6 4 JI1T.1JI1.2 J11.3
KOTEPEHTHOTO PACCESTHUS W BETHIMHBI MUKPOAS(hOPMAITHH. JI1.4 JI11.5

Mp/ JI1.6J12.1 J12.2

JI2.3J12.4 J12.5
2102233

2.7 [Ipupoaa peHTTeHOBCKUX JTy4el, uX creKTpbl. COBpEMEHHbIE HCTOUHUKH 6 6 JIT.1 JI1.2 JI1.3
PEHTI€HOBCKOTO U3IYYEHHUS ATl CTPYKTYPHOTO aHanu3a. JleTeKTopbl JI1.4 JI1.5

PEHTreHOBCKOTO M3mydenus. /IIp/ JI1.6J12.1 J12.2

JI2.3 J12.4 J12.5
0109233

2.8 OCHOBHBIE METO/Ibl PEHTI€HOCTPYKTYPHBIX UCCIIEI0BAHU. 6 4 JIT.1 J11.2 J11.3
PentrenoBckas nudpakromerpusi. KauecTBeHHBII U KOTHYIECTBEHHBIH JI1.4 J11.5

(ha3oBblil aHanmu3. PeHTreHOBCKMIA aHaIU3 TeKCTyp. PeHTreHoBCcKas JI1.6J12.1 J12.2

torrorpadus. CoBpeMeHHAasT TEXHUKA PEHTTEHOCTPYKTYPHBIX JI2.3 J12.4 J12.5
nccnenoBanuii. /I1p/ 3103233

Pasnen 3. Unas koHTakTHasA padora

3.1 WNupuBuayanbHbIe KOHCYTBTAINH, TEKYIIHNA KOHTPoJb /KP/ 6 9,4 JIT.1 JI1.2 JI1.3
JI1.4 J11.5

JI1.6J12.1 JI2.2

JI2.3 J12.4 J12.5

01323354

6. POH/J1 OIEHOYHbBIX CPEJCTB

6.1. IlepeueHb BU/I0B OLEHOYHBIX CPEACTB

[TuceMeHHBII OITPOC MO COACPIKAHUIO OCHOBHBIX HOHHTI/IfI, 3aJaHusA K NPAKTHICCKUM 3aHATUAM, IIPE3CHTAIIUU 110 TEMaM,

TECTOBBIE 3a/laHUsl.
Bonpocsl k 5k3aMeny

6.2. Tunoskie KOHTPOJIbHBIE 3a1aHUS U UHbIE MaTEPUAJIbI 1/ TeKyllleﬁ arrecranmun

ITpumep 3aaHUs K IPAKTUUECKUM 3aHATHSIM:

CryneHTaM IpeJyIararorcs HeCKOJIBKO PeHTICHOTpaMM HCCllefyeMoro o0pasia, mogBeprayroro tepmoodpadorku (TMO).

Heo0xonnMo mpoaHamu3upoBaTh KHHETUKY U3MEHEHHS CTPYKTYPHBIX TapaMeTpoB oOpasia B npormecce TMO:

- OTIpeJeIUTh MEKIIOCKOCTHBIE pacCTOSHUS U cpegane pasmepsl OKP, xapakTepHBIX I HCCIeqyeMoro oopasia
(xpucrannu4eckas COCTaBIAIONIA);
- H3MEHEeHNEe MTapaMeTpoB CTPYKTYpHI B mporiecce TMO (peHTreHorpaMMBI IIPHIIAraroTcs ).

Tembl npe3eHTanmit

1
2.
3.
4
5

PenrtrenoBckast au¢pakmus. OTKpEITHE PEHTTCHOBCKHHN JTydei.
[IpuMeHeHne PEHTIEeHOBCKOTO H3ITyIEeHUS
PentrenoBckue nuppakTOMETpHI.
VYuensle Byns¢d u bparr. ®opmyna Bynega-bparra
VYuennie CensikoB u Hleppep. @opmyna Censixosa-1lleppepa

TumnoBsie KOHTPOJIBHBIC 3aJaHUsA MMPEACTABIICHBI B doHmax OLICHOYHBIX Cp€aCTB AUCHHUIIIIMHBI

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI M 3aIaHUA JIsA l'[pOMe)](yTO‘ll—[Ofl aTTeCTalumn
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TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs ISl IPOMEKYTOYHON aTTecTalluy IpeacTaBieHsl B @OHIaX OLEHOYHbBIX
CpEeACTB

Bonpocsl k 5k3aMeHy

1. AMIIIUTY/Ia paccesiHusl.

2. CTpyKTYpHBIH aHaIHM3 Kak mpeoOpa3oBaHue Pypoe.

3. Dypobe-TpaHchopMaHTa MHOTOKOMIIOHEHTHOTO OOBEKTa.

4. PaccestHue cBOGOIHBIM 3NIEKTPOHOM.

S. D¢ deKkTHBHOE CCUCHNE PACCESHHS 3IEKTPOHOM.

6. ATOMHas aMIUIMTYya PACCESIHUS PEHTICHOBCKUX IY4eH.

7. Paccesinue rpynmnoit atoMoB. CTpyKTypHasi aMIUIUTYAa pacCesHUs.

8. Oo6partHas pemerka. CBoicTBa BekTOpa oOpartHoii pemerku. Chepa IBaibpia.

9. WnTtepdepenimonnas GpyHKIHs.

10. VYcnosue noracanus peduiekco mig OLK u I'LIK permerxu.

11. ®dakTop HOPMBL.

12. Yopyrue uckakeHus.

13. VHTEHCHBHOCTD pacCEesiHUSL UCKAXKEHHBIM KPUCTAJIOM.

14. BrnusHHe TEmIoBOro ABMXKEHUS! HA pacCcesHHE PEHTTeHOBCKHX JTydeH.

15. ®daxtop Jlebas-Bamnepa. TermnoBoe muddy3Hoe paccesHue.

16. MHTEeHCUBHOCTH paccesiHUsI OJTHOATOMHBIM Ta30M.

17. Paccesnue nox maneiMu yrnamu. PaccessHue peHTTEHOBCKUX JIydel CTapeOLUMM CIIIaBAMU.
18. OCHOBBI PEHTTEHOCTPYKTypHOro aHamu3a. Meron Jlays, meton [e6as-Illeppepa, peHTreHOBCKas
T paKTOMETpHsl, PEHTTCHOBCKAs TOIOTPaQHsL.

19. IIpupoja peHTIeHOBCKUX Tydel, UX cHeKTpbl. COBpEMEHHBIE CTOUHUKH PEHTICHOBCKOIO M3IIy4eHMs IS
CTPYKTYPHOT'O aHau3a.

20. JleTeKTopbl PEHTIEHOBCKOTO H3ITy4EHHS.

21. KagecTBeHHEBII (ha30BBII aHATH3.

22. KonnuectBenHsli (a3oBblif aHanus.

23. PeHTreHOBCKHI aHAIHM3 TEKCTYD.

24. PentrenoBckasi Tonorpadusi.

25. 3anauu, pelaeMble ¢ MOMOLIBIO CTPYKTYPHOIO aHaIU3a.

6.4. Kputepuu oneHUBaHUS

Tekymmii KOHTPOJIb TEOPETUUECKIX 3HAHUN TPOU3BOJAMTCS B BUJC KOHTPOJIBHBIX paboT. Homep BapraHTa BHITIOTHEHUS
KOHTPOJIbHBIX 3aJlaHUii Ha3Ha4yaeTcs npernoaaBaTeneM. KoHTponbHbIe paboThl, MpeycMaTPpUBAIOIIIE TPOBEPKY
TEOPETUUECKUX 3HAHUH, BKIIOYAIOT OJAUH TEOPETUUECKUH BOIIPOC. Y CIICIIHBINA OTBET HAa TEOPETUUECKUIT BOIIPOC BIMSET HA
JIOIIYCK K 3a4eTy.

DK3aMEHAIIMOHHBIN OUJIET CONIEPKUT JIBa TEOpeTHUECKUX Bompoca. OleHKa YPOBHSI OCBOCHHUS MPOTPAMMBI IPOU3BOAUTCS B
XO0JIe 9K3aMCHa, IPOBOIUMOTI0 B YCTHO-ITUCBMEHHOM (hopMe 0 TeMaM ayAUTOPHBIX 3aHATHH, a TAKXKE [0 TeMaM,
BbIHOCHMBIM Ha CPC. OnieHKa «OTIIMIHOY CTaBHUTCS MPH YCIOBHH TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
OLeHKa «XOpOIIO» CTABUTCS MPHU YCIOBUM OCBOCHMS MaTepuaia Kypca. OleHKa «ydOBIETBOPUTENBLHO» CTABUTCS B CIIydae
OCBOCHHMS CTYCHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuaia Kypca. OleHka «HeYIOBIETBOPUTENBHO» CTABUTCS B CIIydae
OTCYTCTBHS y CTYZICHTa 0a30BBIX 3HAHUIT IO KYPCY B LIEJIOM, JTHOO TI0 OTACIBHBIM €TO YacTsIM.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTODBI, 3arnaBue UznarensctBo, | Pecypc
JI1.1 |Kopuunosuu A. A., | Pusuka TBeproro Tena: yueGHoe nocodue HoBocubupck : 9BC
O3HoOuxuH B. 1., (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupckuit
Cyxanos U. U., rOCYJapCTBEHHBI
Xonsiko B. H. 1 TeXHUYECKUH
YHHBEPCHTET,
2012
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 | Baitnmreiin b. K. Judpaxmms peHTTEHOBBIX JTydeil Ha IEMHBIX MOJIEKYIax: Mocksa : 9BC
MoHorpadus W3narenscTBO
(https://biblioclub.ru/index.php?page=book&id=475615) aKaJeMUHN HayK
CCCP, 1963
JI1.3 | Ymanckuii 5. C. Pentrenorpadus MeTamIoB 1 MOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969
JI1.4 | Kutrens Y. BBezeHue B (M3MKy TBEPIOTO TeJia: HAyIHAs JIMTepaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.5 | Monuna JI. H. Pentrenorpadus. KauecTBeHHBINH peHTIeHO(A30BHII aHATH3: TromeHs : 9BC
ydaeOHOe mocodue TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCyIapCTBEHHBI
1 YHUBEPCUTET,
2016
JI1.6 |Kog6a Jleonun Pentrenorpadus B HeopraHudeckoi xumun: [Yue6. mocodue Mocksa : U3x1-BO
Muxaitnosuu. JUI By30B 110 crett. "Xumus'"| MI'Y, 1991
7.1.2. JlonoJHUTEeIbHAS JTUTEPATYpPa
ABTOpBHI, 3ariaBue WznarenscTBo, Pecypc
JI2.1 | Arees H. B. Pentrenorpagus MeTaJIIOB M CIUIABOB: HAayJHAsS JINTEpaATypa Jlenunrpan : 9bC
(https://biblioclub.ru/index.php?page=book&id=100990) KYBbVYY, 1932
JI2.2 | Kpusornas M. A. Teopus paccesHUsI pEHTTEHOBCKUX JIydel U TEIIOBBIX Mocksa : Hayka, OBC

HEHUTPOHOB PEaTbHBIMU KPHCTAIIAME: MOHOTPadUst
(https://biblioclub.ru/index.php?page=book&id=475633)

1967

J12.3 [Kosba JI. M., Pentrenoda3oBblil aHan3 Mockga :

Tpynos B. K. W3narenscTBO
MI'Y, 1969

J12.4 | Ymanckuit f. C., Kpucrannorpadus, peHTreHorpadus 1 21eKTpoHHAS Mocksa :
Ckaxos 0. A, MHKPOCKOIIUS: Y4eOHUK JUIS BY30B Merannyprus,
HBanos A. H., 1982
Pacropryes JI. H.

JI2.5 | Kpanos . C,, JnpakinOHHBINA 1 PE30HAHCHBIA CTPYKTYPHBIA aHAJIN3: Mocksa: Hayka,
Wmtommn A. C., PEHTIEHO-, JIEKTPOHO-, HEUTPOHO-, MeccOaydporpadus u 1980

Huxutuna C. B.

MeccOayIpoBCKasi CHEKTPOCKOMHS : yaeOHOe TocoOue s
BTY30B

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIUOHHOI ceTH "UHTepHeT"

31 |Jlasb [DnekTpoHHEIH pecypc] : anmekTpoHHO-0nbmmoteunas cucrema (9bC) / m3narensctBo Jlans. URL:

http://e.lanbook.com/

92 | IOpaiT [DnekTpoHHbIH pecype] : anekTpoHHO-0nOIHoTeuHas cucrema (ObC) / m3matenscrBo IOpaiir. URL:

https://urait.ru.ru

93 | VHuBepcuTeTckas Oubiaroreka oHIalH [DIeKTPOHHBIN pecype] : aIeKTpoHHO-0nbIHoTeuHas cucrtema (35C) / OO0

Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTpoHHas oubmuoreka / Hayd. anekrpon. 6-ka. URL:

http://elibrary.ru/defaultx.asp

7.3 llepeyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoe obecnieyeHune

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice
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1O Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DyexkTpoHHBIH KaTanor HaydHoi Onomuorexu UenlV [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHansl American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: TOnbko u3
CETH YHHBEpPCUTETA. — TEKCT : 3IEeKTPOHHBIH.

3. Web of Science : myasTuarcIuInHapHas pedepatuBHast 6a3a naHHbIX / komnanus Thomson Reuters. — Pexxum gocryma:
I71s1 3aperucTpup. noaszopateneit Yenl'Y. — TeKcT : 37eKTpOHHBIN.

4. Scopus : pedeparupnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexxum nocryna: st
3apeructpup. noip3oBateneit YUenl'Y. — TeKcT : aeKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum q0CTyma: Al 3aperkucTpup. Moab3oBaTeneit
Yenl'V. — TekeT : aeKTpOHHBIN.

6. ba3a maHHBIX MapaMeTPOB CTPYKTYp HEOPTaHUYECKUX M OpraHudeckux coenuneHuii PDF-2;

7. Ilporpammuoe obecnieuerne «DiffracPlusy, «Topas», «Evay;

8. Moposzosa H.K. Kpucrannorpadus u meroas! uccnenoBanus cTpykryp. Koncnekt neximiit MOU. 2004. 106 c.

9. C.B. Llsi0yns, C.B.Uepenanosa. BeeneHue B CTPYKTYpHBIH aHAIN3 HAHOKPUCTAIUIOB. YueOHOe mocobue. HoBocubupck,
2008.92 c.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJIY JIA)

OcBoeHUE AUCIUILIHHBI OCYIIECTBISIETCA B y4eOHOH ayqUTOPUHU NIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 ctyaeHToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYJEHTOB, TO IMCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH MEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

Jlnst yenenHoro 0CBOCHHS IMCLMILTHHBI ayIUTOPHS JOJKHA OBITh 000pyi0BaHa MYJIBTUMEAUHHBIM KOMITIEKCOM ¥ SKPaHOM
JUIS IEMOHCTPALUY CIIaliI0OBBIX NIPE3CHTALUMI.

Vicrionp3yroTest 2IeKTPOHHBIA YNTaIBHBIN 3a1 HaydHo# onbmmorexn Yenl'Y (aymutopus 206) u yaeOHas tabopaTopust
BBIUHUCIIUTENBHOH (pr3nku Kadenpsl TeopeTndeckoit Gpu3nkn (ayauropus 222) [u1s cCaMOCTOSATENbHON pabOTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMU KOMITbIOTEPaMHU, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneueH JOCTYI K
Pa3IMYHON CIPaBOYHON JIUTEPATYPE, SHUMKIONEIUIM, OUOIHOTpa)MIeCKUM U MOIHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

Ha Kad)ez[pe (I)I/I3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA UMCIOTCA CICUATIN3UPOBAHHBIC na6opaT0pHH:

JlabopaTopust peHTreHOCTpYKTYpHOTO aHanu3za Nel26, LleHTp KOJIeKTUBHOTO moyib30BaHus «Haykoemkue Texnonorum» 126
B, 126 T

PentrenoBckuii nudpakromerp JJPOH-3, peHTreHOBCKMIA OpOTKOBbIi qudpakrometp Bruker D8 Advance, mapoBsast
MmenbHuna FRITSCH, sHepro-nucnepcuonsslii peHTreHoBekui cnekrpomerp ARL QUANT X, KOMIIBIOTEpEI €
CIIeIMaTN3NPOBAHHBIM IPOTPaMMHBIM OOecIieueHrneM — 5 mT.,

9. METOAUWYECKHUE YKA3AHUS AJIS1 OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUITIJIMHBI (MOAYJIST)

OcBoeHnue copepKaHus yaeOHOH TucIMIUINHEL « PeHTreHOTpadus 1 peHTTeHOCTPYKTYPHBIH aHAIIN3 OCYIIECTBIIECTCS Ha
JIEKIUSX U B IIPOIIECCE CAMOCTOSITEIFHON ydeOHO! esITebHOCTH CTYCHTOB.

JlekMOHHbIE 3aHATHS 00€CIEYNBAIOT TEOPETHUECKOE U3ydeHHE TUCHUIIIUHBI. OCHOBHBIMU METOJaMH OOYUdEHHS SBIISIOTCS
nH(pOPMAMOHHO-00BICHUTENBHBIHN 1 TpoOIeMHbIH. Ha nekunsax m3naraercs OCHOBHOE COJEpKaHUE TEM ITPOTPaMMEL,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IIOHATUI M PACCMATPUBAIOTCSI IPUMEPEL.

JleKIIMOHHBIN MaTepHuan ABIAeTCS BaXXHBIM, HO HE €THMHCTBEHHBIM /I YCBOEHH yueOHOH quciuiuuHbl. Ero 06s3aTensHo
HEo0XO0JMMO JIOMOHUTh MaTepHaIOM OCHOBHOI U JIOTIOJTHUTENBHOM JINTEPATYpHI 11O TEME.

Ba)XHBIM MOMEHTOM TP W3ydCHUH JTF000H AUCIIUITIHEI SBIIACTCS OPTaHU3AI CAMOCTOATEbHON paboThl. I1pu ocBoeHNHM
MaTepuala He ClIefyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMHHAHHIO IIPUBEICHHBIX OIpeAeNeHnH, (hOPMYyITUPOBOK U
TIOJIOKEHHMH, eciii TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢eKTHBHOM MOXKET 0Ka3aThCsl MOMBITKA
TIOHSATH CYTh SIBJIICHHS, BEIpaOOTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKaIIUNCS B peKOMEHIOBAHHON
nurepatype. Takxe peKOMEHIYeTCsl pABHOMEPHO PacIIpeneNnaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYIECHUSI B TCUCHHE
ceMecTpa.

B ciyaae npumeHeHus 1py 00y4eHUN TUCIUTLIMHBI SJIEKTPOHHOTO 00y4eHHs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
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TEXHOJIOTHH OOIIeHHE 00YIarOIUXCsI ¥ TPEHOAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIANH-JIEeKIN
(BeOuHapHI), YaThl, BUACO-KOH(PEPEHLINHU U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOTO 00y4ueHus Moodle,
MS Office365, bopymbl, SIEKTPOHHAS TIOYTA U JIP. ).

ITpn 0OydeHny NHI C OTPAaHNYIEHHBIMHI BO3MOXKHOCTSMH 3[J0POBBSI HIIEKTPOHHOE 00YyUICHHE, TICTaHI[OHHEIC
o0pa3oBaTenbHbIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanm3anust qUCIMIUTMHEI ¢ TPUMEHEHHEM 3JIEKTPOHHOTO 00yJeHHMs, TUCTAHIIMOHHBIX 00pa30BaTeFHBIX TEXHOIOTHH (faee
— 30, JOT) ocymiecTBusieTcs Ha OCHOBaHUHU «I10JIOKEHUS 0 peann3alii OCHOBHBIX U JIOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IPUMEHEHHEM JIeKTPOHHOTO 00YyUeHUs U TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIHUII B (heepaabHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHUTeTY, «I10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAIONIIMICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl 'Yy pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AESTENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTENLHBIX MPOTPAMM» ITOCPEICTBOM ITEKTPOHHON HHDOpMAIMOHHO-00pa3oBaTenbHOl cpensl DTBOY BO
«Uenl'Y». B nckmodnTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IESTETFHOCTH C
npumerenueM D0, IOT MoryT npuMeHsITh KOMIIOHEHTHI, HE BXOASIINE B MEPEUEHb dJIEKTPOHHON HHPOPMALIMOHHO-
00pa3oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCIIMITJIMHBI OBYYAIOIIUMHUCH C
NHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICHHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHI0 MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHATIbHBIC TEXHUYECKHE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapyYIICHUEM CIIyXa, ACCHCTUBHBIC MH)OPMALMOHHBIC TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Ul OOYYAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uis [POBEICHUS HPAKTHUECKHX HITH
JTa0OpaTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE IMpOorpaMMHOe obOecreyeHne (IporpaMma pedeBOl HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYITBI).

B yueOHble aymuropuu obecrieunBaeTCs OCSCHPEISITCTBEHHBIA JOCTYN Jjis  OOYYalomMXCsl € WHBAIUIHOCTBIO U C
OTPaHHYCHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLIEE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

st OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI IPEIOCTABISETCSI AOCTYI K
MEeYaTHBIM HCTOYHHKAM, MMEIOIMMCS B HayyHoi OuOimoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TOMOIIBIO CIIEIHANTBEHBIX TEXHHYSCKUX W HMPOTPAMMHBIX CPEICTB K JIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe MEKTPOHHOTO TOKYMEHTa B (hoHJe HaydHOU OnOmoTexkn Yenl'Y wiu aeKTpOHHO-OMOIHOTEYHBIX CHCTEMAX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4alomMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsI IPENOCTABISIIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTIPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSTHUS
HHpOpMAIIUH.

Jnsi MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET ObITh YAaCTHYHO WIIU
HOJIHOCTBIO OCYIIECTBICHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA.

ITpu npoBeieHHH MPOMEXKYTOYHOM ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO MPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBUIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEIACHHS NPOMEXKYTOYHON aTTECTAlMH, OLECHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipu HEOOXOIUMOCTH HWHBAJIHMIAM H JIUIAM C
OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOTOIHUTENFHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa Ha 3aJaHMs,
NpoLe/ypa OLIEHUBAHUS PE3YJILTATOB 00YUEeHHS 110 JUCHHUILINHE MOYKET HPOBOJMTHCS B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»
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ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanuneM Kadeapbl PU3NKU KOHIEHCUPOBAHHOIO COCTOSTHUS
IIporoxon 3acemanus Ne 04 ot 18.02.2025
3aBenyrommii kadempoit COTIJIaCOBaHO B.JI. By4enbHUKOB

ABTOPEI (COCTaBHUTEIIH) B.A. TromeH1EeB

A.T'. ®aznuraudoBa
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