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Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO
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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

dusuka

Kpucramnorpadus

BBC}IGHI/IG B CIICHUAJIBHOCTH

AnreOpa u reomMeTpust

BBenenue B HaHOMH)KEHEPHUIO

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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OIIK-1: Cnioco0en pemathb 3aa4u NpodeccuoHAIbHOIi 1esiTe IbHOCTH HAa OCHOBE MPUMEHEHHUS eCTEeCTBEHHOHAYYHBIX
U 00IenH:KeHEePHBIX 3HAHU T, METOI0B MATEMATHYECKOI'0 AHAJIN3a U MO/IeJTUPOBAHUS

3HaTh:

Juns moctmxenns OIIK-1.1: ocHOBHBIE IpeACTaBICHUS TEOPHH PACCESTHNS PEHTTCHOBCKOTO M3IIydeHHU Ha COBEPIIICHHOM U
JedexkTHOM KpHCTaIe, ra3e ¥ KUAKOCTH; OCHOBHBIE NIPEACTABICHNUS ()OPMUPOBAHUSI KOHTPACTA Ha N300paXkeHUH,
(hopMupyeMOM METOJIOM PEHTTEHOBCKOW Tonorpadum;

YMmerb:

Juns noctmxenns OIIK-1.2: orieHHBaTh BO3MOKHOCTH M 00BbEM MoJydaeMoi HH(pOPMAIMU PH TPUMEHEHHH PEHTICHOBCKUX
METOJIOB MICCIICIOBAHIS ISl PEIICHNST KOHKPETHBIX 3a7]ad COBPEMEHHOTO MaTepHUaIOBEACHHS, (PU3NKH KOHICHCHPOBAHHOTO
COCTOSIHMSI ¥ XUMHH TBEPAOTO TeJAa; TOIB30BATHCS COBPEMEHHBIMI METO1aMH 00paboTKH U aHa3a U (pru3ndecKoit
uHpopMaNKH, TOTyIaeMOii B X0/I¢ IKCIICPUMCHTA;

Baagern:

Jnsa noctrxenust OIIK-1.3: coBpeMeHHBIMI METOJaMU PEHTTEHOCTPYKTYPHBIX HCCIIEA0BAHMM, a TAKXKe METOIaMHU
00pabOTKH MOJTydEHHBIX SKCIIEPUMEHTAIBHBIX PE3Y/IbTATOB

IIK-2: CnnocodeH opraHu30BbLIBATh IPOBEJAeHHE KOMILIEKCHBIX MCC/IeI0BAHNI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3MI[HOHHBIX MATEPHAJIOB

3HaTh:

Jnsa noctuxenus I1K-2.1: oCHOBHBIE METOIbI PEHTTEHOCTPYKTYPHBIX UCCIIEIOBAHUMN, TEXHUKY IPOBEACHUS SKCIIEPUMEHTA U
00pabOTKH NOTyIEHHBIX PE3yNbTaTOB; IPUPOLY PEHTTEHOBCKHX Jydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOTHUKI
PEHTTEHOBCKOTO M3IydeHHs AJIsl CTPYKTYPHOTO aHallN3a, AeTEKTOPbI PEHTTEHOBCKOTO M3TydeHHs

YMmern:

Junst noctmxennst [1K-2.2: pemats 0OCHOBHBIE IPAaKTHYECKUE 3a/1a4¥ IO MCCIIEIOBAHUIO CTPYKTYPBI MaTepHAJIOB METOIaMU
PEHTTCHOCTPYKTYPHOTO aHAIN3a

Baanern:

I[IISI JOCTUKCHUA TIK-2.3: COBPCMCHHBIMU MCTOJAAMU PCHTICHOCTPYKTYPHBIX HCCJICI[OBaHPIﬁ, a TaKXKXC METOAaMH O6pa6OTKI/I
TMOJTY4€HHBIX OKCTICPUMECHTAJIIBHBIX PE3YIbTATOB.

B pe3yabTaTte ocBOeHHS AUCHHUILIMHBI 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)
O6was TpyaoemMKocTb 4 3ET
YacoB 1o y4eOHOMY IIaHy : 144 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 52 9K3aMEHbI 6
caMocCTosiTeNbHas paboTa 70,7
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabora: 55,3
UKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. Kunematnueckasi Teopusi paccesinusi. Paccesinue rpynmnoit
aTOMOB, CTPYKTYPHasi aMILIUTYJa
1.1 Bgrenenue. Bzaumoneiicteue nzmydenus c Beuiectsom. [Ipsmas u 6 4 JIL.1J11.2 J11.3
oOpatHas 3a1a4a B Teopuu paccessHusi. CTpYKTYpHBIH aHAITN3 KakK JI1.4 J11.5J12.1
npeobpaszoBanue Oypre. OOpaTHOE MPOCTPAHCTBO. 3aauu, pelIaeMbie C J2.2J12.3 J12.4
ITOMOIIBIO0 CTPYKTYPHOTO aHaIn3a JI2.5 J12.6 J12.7
/JTex/ J12.8
012233
1.2 PaccessHne pEHTIeHOBCKMX JIydeld CBOOOJHBIM  JJIEKTPOHOM. 6 4 JI1.1JI1.2 JI1.3
D¢ dexruBHOE ceuenue paccesiausl. /JIex/ JI1.4 JI1.5J12.1
JI2.2J12.3J12.4
JI2.5 J12.6 J12.7
J2.8
2102233
1.3 PaccesiHue peHTTeHOBCKHUX JTyd4el H30JIMPOBAHHBIM 6 4 JIL.1J11.2 J11.3
aTOMOM. /JTex/ JI1.4 J11.5J12.1
J22J12.3J12.4
JI2.5J12.6 J12.7
JI2.8
012233
1.4 IMpuponsa peHTTEHOBCKUX JTydel, X CreKTphl. COBpEMEHHBIE HCTOUHUKH 6 70,7 JI1.1J11.2 J11.3
PEHTI€HOBCKOTO U3IYYEHHUS AJIsl CTPYKTYPHOTO aHanu3a. JleTeKTopbl JI1.4 JI1.5J12.1
PEHTTEHOBCKOTO M3aydeHus. OnpesencHne pa3MepoB OJIOKOB J2.2J12.3 J12.4
KOTEPEHTHOTO PACCESTHUS W BETHIMHBI MUKPOAE(OPMAITHH. JI2.5 J12.6 J12.7
PentrenoBckas audpakromerpusi. KauecTBeHHBIIN U KOTHIECTBEHHBIH J12.8
(ha3oBbIi aHANH3. 215233 24
/Cp/
Pa3gen 2. PaccesiHue naeanbHbIM KpHCTAJIOM. Biusinue
CTATHYECKHMX U JHHAMHYECKHX /1eeKTOB Ha paccesiHUe U3TyYeHHUsl.
OcHOBHBIE MeTOIbl PEHTI€HOCTPYKTYPHBIX HCCIeJ0BAHUI
2.1 Paccesinue rpynmoii aromoB. CTpykTypHas aMIuintyaa. Paccesnue 6 6 JIT.1JI1.2 JI1.3
H/ICaTbHBIM KOHEUHBIM KpHcTautoM. /JIex/ JI1.4 JI1.5J12.1
227123 J12.4
JI2.5J12.6 J12.7
JI2.8
012233
2.2 BnusHue TEI0BOro ABUKEHUS Ha PACCEIHUE PEHTIEHOBCKUX JIydeH. 6 6 JI1.1J11.2 J11.3
®axtop [ebas-Bamnepa. /Jlex/ JI1.4 JI1.5J12.1
J2.2J12.3J12.4
JI2.5 J12.6 J12.7
J2.8
2102233
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23 WHTEeHCHBHOCTD paccesHUsl OJHOATOMHBIM ra3zoM. PaccesHue 6 JI1.1 J11.2 J11.3
KUIKOCTIMH. /JIex/ JI1.4 JI11.5J12.1
J2.2J12.3J12.4
JI2.5 J12.6 J12.7
2.8
212233
2.4 Paccessnue mox ManbsiMu yriamu. PaccestHie peHTTeHOBCKUX JTydei 4 JIT.1JI1.2 JI1.3
CTaperonuMu crutaBaMu.  /JIek/ JI1.4 JI1.5J12.1
J2.2J12.3 712.4
JI2.5J12.6 J12.7
JI2.8
0102233
2.5 O6patnas pemrerka. Chepa IBanbna. UaTepdepeHnonHas QyHKIHUS. 4 JI1.1J11.2 J11.3
Ycnosus noracanus pediuexcos. /IIp/ JI1.4 JI1.5J12.1
J2.2J12.3J12.4
JI2.5 J12.6 J12.7
2.8
2102233
2.6 Orpenienenue pa3MepoB OJIOKOB 4 JIT.1JI1.2 JI1.3
KOTEPEHTHOTO PACCESTHUS W BETHIMHBI MUKPOAE(hOPMAITHH. JI1.4 JI1.5J12.1
Mp/ J2.2J12.3 712.4
JI2.5J12.6 J12.7
JI2.8
0102233
2.7 IIpupoja peHTreHOBCKUX JTydel, UX creKTpbl. COBpEMEHHBIE UCTOYHUKH 6 JI1.1 J11.2 J11.3
PEHTT€HOBCKOTO U3IYYEHUs AJIsl CTPYKTYPHOTO aHanu3a. JleTeKTophl JI1.4 JI1.5J12.1
PEHTreHOBCKOTO M3nydenus. /I1p/ J2.2J12.3J12.4
JI2.5 J12.6 J12.7
2.8
2102233
2.8 OCHOBHBIE METO/Ibl PEHTTCHOCTPYKTYPHBIX UCCIIEI0BAHU. 4 JIT.1JI1.2 JI1.3
PentrenoBckas nudpakromerpus. KauecTBeHHBIH 1 KOJTHIECTBEHHBIN JI1.4 JI1.5J12.1
(a30BEIit aHaN3. PeHTreHOBCKUIT aHATN3 TEKCTYp. PeHTreHoBCKas J22J12.3J12.4
tonorpadus. CoBpeMeHHas TEXHUKA PEHTTEHOCTPYKTYPHBIX JI2.5J12.6 J12.7
nccnenoanuii. /TIp/ J12.8
0102233
Pasnen 3. Unast koHTaKkTHasA padora
3.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /MKP/ 3,3 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J2.2J12.3J12.4
JI2.5J12.6 J12.7
J2.8
212233 24

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

ITucbMeHHBIH 0npoC MO COAEPKAHUIO OCHOBHBIX IOHATHMH, 3a/1aHuUs K IPAKTUUECKUM 3aHATHUAM, IPE3CHTALMU TI0 TEMaM,
TECTOBBIE 3a/1aHUsL.
Bompocsl k 3k3ameny

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U MHBIE MAaTEPHUAJIbI 1 TEKyl.l.leﬁ aTTeCTallum

IIpumep 3a0aHUS K IPAKTUYECKUM 3aHATHAM:

CryneHTaM IpejyIaralorcs HeCKOJIBKO PeHTICHOTpaMM HCCIeyeMoro o0pasna, MogBeprayroro tepmoodbpadorku (TMO).

Heo6xoanmo npoaHanu3upoBaTh KHHETUKY H3MEHEHHs CTPYKTYPHBIX ITapaMeTpoB oOpasia B nmporecce TMO:

- OIIpe/IeNITh MEXKIUIOCKOCTHBIE paccTosIHUS U cperHue pasmepbl OKP, xapakTepHbIX Juls nccieryeMoro oopasma
(KpHCTaIM4ecKasi COCTaBIONMIAsn);

- I3MEHEHNE TapaMeTPOoB CTPYKTYpHI B mponecce TMO (peHTreHOrpaMMBI IIPIIIAraroTcs).
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Tewmsb! npezeHTanuil

1 PenrtrenoBckast au¢pakius. OTKpBITHE PEHTTCHOBCKHHN JTydei.
2 [IpuMeHeHne PEHTIEHOBCKOTO H3ITyICHUS

3. PentrenoBckue AnpaKTOMETPEL.

4 VYuenste Bynsd u bparr. ®opmyna Bynbega-bparra

5. Yuensie CensikoB u Uleppep. ®opmyna Censikosa-Illeppepa

TunoBble KOHTPOJIBHBIE 3aJaHUs NpeAcTaBiIeHbl B DoHAaX OLIEHOYHBIX CPEACTB TUCLUILIMHBI

6.3. TunoBbIC KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTAlUH

Tunossie KOHTPOJIbHBIC BOIIPOCHI U 3aJIaHU JIJIA HpOMe)KyTO‘-IHOfI aTTeCTally MPEACTAaBJICHBI B ¢)0HIIaX OLICHOYHBIX
CpeIcTB

BOHpOCLI K OK3aMCHY

1. AMIUTHTYa pacCestHUs.

2. CTpyKTYpHBIH aHalIM3 Kak rnpeobpazosaHue Dypse.

3. ®Dypre-TpaHchopMaHTa MHOTOKOMIIOHEHTHOTO OOBEKTA.

4. PaccesiHue cBOOOAHBIM DIIEKTPOHOM.

5. D¢ deKTUBHOE CEYCHUE PACCESHUS AIIEKTPOHOM.

6. ATOMHasI aMIUTHTYZa PACCEsHUS PEHTTCHOBCKUX JIydel.

7. Paccesnue rpynnoii atomoB. CTpyKTypHasi aMILIMTYAa PacCestHUs.

8. OO6patHas pemerka. CBoiicTBa BekTopa oOpartHoii pemerku. Cdepa IBanbaa.

9. HuTepdepeHninontas GyHKIMS.

10. VYcnosue noracanus pediaexcos s OLIK u 'K permerku.

11. ®Daxtop HOpMBI.

12. Ynpyrue uckakeHHs.

13. VIHTEHCHBHOCTB pacCesHUSI NCKaKCHHBIM KPHCTAaJUIOM.

14. BiusiHue TEIIOBOrO ABUXKEHUS HA PACCESHUE PEHTICHOBCKUX JIydeH.

15. ®Paxtop ebas-Bamnepa. TermnoBoe nuddysHoe paccesHue.

16. VIHTEHCUBHOCTB pacCesHUsl OAHOATOMHBIM Ia30M.

17. Paccesnue nox maneiMu yrinamu. PaccesiHue peHTTEHOBCKUX JIyded CTapeOlUMMM CIIIaBAMU.
18. OCHOBBI PEHTTEHOCTPYKTypHOTro aHamm3a. Meron Jlays, meron [ebas-Illeppepa, peHTreHOBCKas
IU(PaKTOMETPHS, PEHTTEHOBCKas TONOTpadusl.

19. [Ipupona peHTTeHOBCKUX JTydel, uX CreKTpbl. COBpeMEHHBIE HCTOYHUKH PEHTTEHOBCKOTO HM3JIYYCHUS IS
CTPYKTYPHOTO aHAJH3a.

20. JleTeKTopbl PEHTTEHOBCKOTO H3TYYEeHUSI.

21. KauectBenHbli (ha3oBbIi aHAIM3.

22. KosmmaectBeHHBIH (ha3oBbIif aHamms.

23. PenTreHoBckuii aHaNNU3 TEKCTYP.

24. PentrenoBckast Tonorpagus.

25. 3agaqn, penraeMple ¢ MOMOIIBIO CTPYKTYPHOTO aHAaJH3a.

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUICCKUX 3HAHHH MMPOM3BOANTCS B BUAE KOHTPOIBHEIX padoT. HoMep BapnaHTa BHITOTHEHUS
KOHTPOJIBHBIX 3aJlaHMil Ha3HauaeTcs mpernoasaresneM. KoHTponbHBIE paboThl, IpeIycMaTpUBAIONINE IPOBEPKY
TEOPETUUECKUX 3HAHUI, BKIIIOYAIOT OJIMH TEOPETUYECKHI BOIIpOC. Y CIIEHIHBIN OTBET HA TEOPETUUECKUI BOIPOC BIIUSAET HA
JIOIYCK K 3a4eTy.

OK3aMEHAIIMOHHBIN OMIIET CONEP KUT ABa TEOPETHUECKUX Bompoca. OIieHKa YPOBHS OCBOCHHS IIPOTPAMMBI TPOM3BOANUTCS B
XO7Ie 3K3aMeHa, IPOBOANMOTIO B YCTHO-ITUCEMEHHOH (popMe 1o TeMaM ayJUTOPHBIX 3aHATHH, a TAakXKe 110 TeMaMm,
BeIHOCHUMBIM Ha CPC. OneHKa «OTJIMYHOY» CTaBUTCS MIPU YCIOBUU MOJTHOTO U NTYOOKOTO OCBOEHMS MaTepHana Kypca.
O1eHKa «XOpOIIO» CTABUTCS IPH YCIOBUHM OCBOEHHS MaTepuana Kypca. OLeHKa «yLOBIETBOPUTEIBLHO» CTABUTCS B ClIydae
OCBOEHHS CTY[CHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuaina Kypca. OLieHKa «HEYOBIETBOPUTEILHO» CTABUTCS B CIIydae
OTCYTCTBUS y CTYJIeHTa 0a30BBIX 3HAHUII IO KypCY B LIEJIOM, THOO IO OTASIBHBIM €TO YaCTSIM.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa
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7.1.1. OcHoBHas1 JMTEpaTypa
ABTOpBHI, 3araBue WznarensctBo, | Pecype
JI1.1 | Kopumnosnda A. A., | Pusmka TBepaOTo Tena: yaedHoe mocobue HoBocubnpck : 3bC
OsHoG6uxuH B. I, (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupckuii
Cyxanos U. 1., rOCyJIapCTBEHHBI
Xonseko B. H. W TEXHUYECKUN
YHHUBEPCHTET,
2012
JI1.2 | KoBba Jleonun Penrrenorpagus B HeopraHuueckoi xumuu: [Yueb. mocobue Mocksa : U31-B0O
MuxaiinoBud. TS BY30B 110 crienl. " Xumus'" | MI'Y, 1991
JI1.3 | Monuna JI. H. Pentrenorpadus. KauecTBeHHBINH peHTIeHO(A30BBII aHATN3: TromeHs : OBC
ydaebHOe mocodue TromeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCYIapCTBEHHBI
11 YHUBEPCUTET,
2016
JI1.4 | Emudanos I'. U. ®PusrkKa TBEpAOIo Tena CaHKT- 9BC
(https://e.lanbook.com/book/210671) IetepOypr :
Jlanp, 2022
JI1.5 | Cumynun M. M., ®dusmKa TBEpIOTO Tema: yaieOHOe mocoone KpacHosipek : 9BC
IMumanckuii A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(dhenepanbHbIit
YHUBEPCHUTET
(CDY), 2021
7.1.2. lonoJHHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | Arees H. B. Pentrenorpadus MeTaIoB 1 CIUIABOB: HAydHAas TUTEpaTypa Jlenunrpap : OBC
(https://biblioclub.ru/index.php?page=book&id=100990) KVYBVYY, 1932
JI2.2 | Baitnwreiin b. K. Judpakius peHTreHOBBIX JIy4el Ha [ETHBIX MOJIEKYNax: Mocksa : 9BC
MoHoTpadus WznarenbcTBO
(https://biblioclub.ru/index.php?page=book&id=475615) aKaJIeMHUu HayK
CCCP, 1963
JI2.3 | Ymanckuit S. C. Pentrenorpagust METaIIIOB U MOJIYIPOBOJHUKOB: MOHOTpadus Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Mertannyprus,
1969
JI12.4 | Kpusormnaz M. A. Teopust paccestHUSI pEHTTEHOBCKUX JIy4el U TETIJIOBBIX Mocksa : Hayka, 9bC
HEUTPOHOB peajbHBIMH KpHCTAIJIaMH: MOHOTpadus 1967
(https://biblioclub.ru/index.php?page=book&id=475633)
J12.5 [KosOa JI. M., Pentrenoda3oBblii aHanu3 Mocksa :
Tpynos B. K. W3narenscTBO
MI'Y, 1969
JI2.6 | Ymanckuit 4. C., Kpucrannorpadust, pentreHorpadus 1 21eKTpoHHAS Mocksa :
Ckaxos 0. A, MHKPOCKOIIUS: YIeOHUK VIS BY30B Merannyprus,
Heanos A. H., 1982
Pacropryes JI. H.
JI2.7 | Knanos T C,, JlupakuOHHBIA U PE30HAHCHBIN CTPYKTYPHBIN aHAIN3! Mocksa: Hayka,
Wntommn A. C., PEHTIEHO-, JIEKTPOHO-, HEUTPOHO-, MeccOayporpadus u 1980
Huxutuna C. B. MeccOayIpoBCKasi CHEKTPOCKOMHS : yaeOHOe TocoOue s
BTY30B
JI2.8 | Kutrens Y. BBenenue B ¢pu3uKy TBEpIOro Tena: Hay4dHas JIMTepaTypa Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-Te1eKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHOo-0nbOmmoTednas cucrema (9bC) / nznarenscrBo Jlans. URL:

http://e.lanbook.com/
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32 |IOpaiit [DnexTpoHHSIH pecypc] : anekTpoHHO-0nOmnoTeynas cucrema (OBC) / m3marenscrBo FOpaiit. URL:
https://urait.ru.ru

93 | YHuBepcureTckas 6MOnnoTeka oHIaiH [DIeKTpOHHBIA pecypc] : anekTpoHHo-0ubnmoreunas cuctema (9bC) / 000
Jupextmenua [Tadmumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekrpoHHbIH pecype] : anekTponHas oudmuoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 62361 JAHHBIX U HH(OPMALHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTajor HaydHO#H Oubnuoreku Yenl'Y [DnekTpoHHbIN pecypc] : 6a3a nanHbIxX / Yensnd. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkum moctymna: TOJIbKO H3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuaRCIIUILTHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 371€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosb3osarenei YenlV. — Tekcr : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: ajst 3aperucTpup. Nojab3oBaTeneit
YenlV. — TekcT : 3IeKTPOHHBIH.

6. baza maHHBIX MapaMeTpOB CTPYKTYp HEOPIraHUYECKUX U OpraHndeckux coeauneHuit PDF-2;

7. Ilporpammuoe o6ecnieuenue «DiffracPlusy, «Topas», «Evay;

8. Mopozosa H.K. Kpucrannorpadus n Meroas! uccneqoBanus crpykryp. Koncmekr neknuit MOU. 2004. 106 c.

9. C.B. lIpioyms, C.B.UepenanoBa. BeeeHre B CTPYKTYpHBIH aHATN3 HAHOKPHCTAILIOB. Y4eOHOe mocooue. HoBocnOupcek,
2008. 92 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAYJIS)

OcBOEHHUE AUCIUIUIHHBI OCYIIECTBIIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecim
3aHATUS BEAYTCS JUIL OTOKA CTYJICHTOB, TO IUCIHUIUIMHA BEJCTCS B ICKIIMOHHON ayIUTOPHH MIEPBOTO KOPITyca,
paccunranHoii Ha 100 cTyIeHTOB.

Jis yCIIeImHOTo OCBOCHUSI AUCIUILTHHEI ayTUTOPHUS JOIKHA OBITH 000pYI0BaHA MYIBTUMEIUIHBIM KOMIUIEKCOM U 3KPaHOM
JUISL IEMOHCTPALIMU CAliIOBBIX NIpe3eHTalNi.

Hcnonb3ytoTcs aMeKTPOHHBIA YnTaIbHBIN 3251 HaygyHoi Onbnuotexu Yenl'yY (aynutopus 206) u yuebHas 1abopatopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckor pusnku (ayauropust 222) Juist caMOCTOSITEIbHONH paboThI CTy/IEHTA,
OCHAII[CHHBIE TIEPCOHAITBHBIMI KOMITBIOTEPaMH, MyJIbTUMEIUIHHON anmapatypoi. B aymuropusx obecrieueH JoCTyI K
Pa3IUYHON CHPaBOYHOM JIUTEpAType, SHIMKIONEANIM, OnbIrorpadueckuM U MOJTHOTEKCTOBBIM 0a3aM TaHHBIX,
MH(OPMaLMOHHEIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nuku KOHICHCHPOBAaHHOTO COCTOSIHUSI UMEIOTCSI CTIEIHaTN3UPOBAHHEIE Ta00PaTOPHH:

JlabopaTopust peHTreHOCTpYKTYpHOTO aHanmu3a Nel26, LleHTp KoueKTHBHOTO Moib30Banus «Haykoemkue TexHomorum» 126
B, 126 T

PentrenoBckuii mopomkossiil qudpakromerp Emma GBC, pertrenoBckuii mopomkosslil qudpakromerp Bruker D8
Advance, mapoBas Menpauna FRITSCH, sHepro-aucnepcuonsbiii peHTreHoBckuit criektpoMetrp ARL QUANT X,
KOMITBIOTEPHI C CITEIHATN3NPOBAHHBIM IIPOTPAMMHBIM 00CCIIEYeHIEM — 5 IT.,
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9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHue cosiepKaHus yaeOHO! TUCIMIUTNHEL « PeHTreHOTpadus 1 peHTIeHOCTPYKTYPHBIH aHAIIN3» OCYIIECTBISICTCS Ha
JIEKIUSX U B IPOIIECCE CAMOCTOSTEIFHOM ydeOHO! e TEeIFHOCTH CTYCHTOB.

JleKIIMOHHbIE 3aHATHS 00ECIEYNBAIOT TEOPETUIECKOE U3ydeHHEe TUCIHUIIIUHBL. OCHOBHBIMH METOJaMU O0YdEHHS SBIISIOTCS
MH(OPMAMOHHO-00BSICHUTEIBbHBIA 1 TPOOIeMHBI. Ha nekiusx u3naraercs OCHOBHOE COZIep KaHUE TeM IIPOTrPaMMBl,
MIPOBOANTCS aHAIN3 OCHOBHBIX IMMOHATHH M PAaCCMaTPHBAIOTCS IPUMEPEI.

JIeKIMOHHBIA MaTepHa SABIIETCS BaXXHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS yueOHOI qucrmiuinHabl. Ero 06g3aTensHO
HEO0OX0AUMO JONOIHUTh MATEPUAIOM OCHOBHOH U OTIOTHUTENBHON TUTEPATYPHI 11O TEME.

Ba)XHBIM MOMEHTOM TP W3ydSHUH JTFO00H AUCIHTUTHHEL SBISICTCS OPTaHU3aINsI CAMOCTOSATEIbHON paboThl. [1pu ocBoeHNH
MaTepuala He CJIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPEIeNICHNH, (hOPMYITNPOBOK H
MOJIOKEHUH, eclii TpeOoBaHus K BaM mpsiMo He yKa3bpIBaloT Ha 3T0. BrionHe 3 peKTHBHON MOXKET OKa3aThCsl MOMBITKA
HOHSTH CYTh SIBJICHHS, BEIPa0OTaTh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEP KaIIUNCI B PEKOMEHIOBAaHHON
nuTepatype. Takxe peKOMEHIyeTCsl pABHOMEPHO PacTIpeneNiTh Harpy3Ky CaMOCTOSTEIIHHOTO OOYICHUS B TCUCHHE
ceMecTpa.

B cnyyae npuMeHeHus Tpu 00y4eHUH AUCLUILTHHBI DIEKTPOHHOTO 00y4eHH s, TUCTaHIIHOHHBIX 00pa30BaTebHbIX
TEXHOJIOTHH OOIICHHE 00YJarOIINXCsI U TPEHOAaBATENsI OCYIIECTBISICTCS B PEKUME PEATFHOTO BPEMEHH (OHIIAHH-ICKITN
(BeOMHAPEI), YaTHI, BUACO-KOH(GEPEHIINN | Ap.) WIH OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, bopymbl, deKTpOHHAS TIOYTA U JIP.).

ITpu 0Oy4eHny UL ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00y4eHHE, IMCTaHIMOHHbBIE
00pazoBaTeNbHBIE TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HHPOPMAIUX B JOCTYITHBIX JUIS HUX
topmax.

Peanu3anust UCHUILUIUHBI C TPUMEHEHUEM 3IEKTPOHHOTO 00y4eHHUsI, JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHONOTHH (Janee
— 30, I0T) ocymiecTBnsieTcss Ha OCHOBaHHUU «[10JI0KEHNUS O pean3alii OCHOBHBIX U JIOTIOJTHUTEIBLHBIX 00pa30BaTeIbHBIX
MpOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00yUeHNS U TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHII B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENbHOM YUPEXKACHUH BhICIIEro 00pa3zoBanus «UenasOMHCKUN rocynapCcTBEHHbIH
yHHBepcHUTeT», «I1o0KeHNs 0 TopsiKe 3aueTa 00YJaOMUMHUCS II0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynsTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTeNbHYIO AEATEIBHOCTD, YICOHBIX IIPEAMETOB, KypPCOB, AUCIUILIHH (MOIYIIeH), IPaKTHK, JOTOTHATEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» IMOCPEICTBOM IMEKTPOHHON HHDOPMAIMOHHO-00pa3oBaTensHol cpensl PT'BOY BO
«Uenl'VY». B HCKITFOUHTENBEHBIX CITydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B IIEPEUCHb 3IEKTPOHHON HH(OPMAIOHHO-
00pa3oBaTeNbHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUIIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OT'PAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHE TUCHUIUIMHBI HHBAIMAAMH M JIMIAMA C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3I0pPOBBS OCYIIECTBISETCA C
WCIIOJIb30BAaHUEM CIICIHAJBHBIX TEXHUYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEIOCTAaBIAEMBIX PecypcHBIM
y4e0HO-METOJMYECKUM IIEHTPOM IT0 OOYYCHHIO MHBAIUIOB M JIMI C OTPAaHWMYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V mo
3ampocy oOydatomierocs (MOOWIIBHBIC CIICIMANBHBIC TEXHWYECKWE CPEACTBAa JUIL JIMIl C HAapYIICHHSIMH 3peHHi H C
HAPYILICHUEM CIIyXa, ACCUCTUBHBIC HH)OPMALIMOHHBIC TEXHOJIOTHH).

ITpu HeoOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha pabdodnmx MecTaxX sl HPOBEACHHS IPAKTHYCCKHUX WIN
7a00paTOPHBIX 3aHATHH YCTaHABIMBAETCSA CIICNHATBHOE IPOTpaMMHOE oOecnedeHne (IporpaMMa pedeBOW HaBHTAIUH,
pedeBble CHHTE3aTOPHI, SKPAaHHBIE JIYIIBI).

B yueOHble ayguropuu obecrednBaeTCs OCCHIpPENSTCTBEHHBIH MJOCTYN Uil OOYYaroIUXCsl C HMHBAJIUAHOCTBIO U C
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, The OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KONMYECTBO MECT I OOYJaIOMUXCI C yIeTOM
HapyLeHUH UX 340pPOBbsl.

Jlns ocBOGHHS MUCHIUILIMHBI MHBAJIHIAM H JIMIAM C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MPEIOCTABIACTCS JOCTYI K
MeYaTHBIM HCTOYHHWKAM, MMEIOMIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHMATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYH C MOMOIIBIO CIIEIUANBHBIX TeXHHYECKHNX U IMPOTPAMMHBIX CPEJCTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 27IEeKTPOHHOTO TOKYMeHTa B (oHae HaydHOU 6ubinotexu YenlV uian aneKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.
VY4eOHO-MeTOANYECKHe MaTepHaNbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0POBBSI IIPEIOCTABISIOTCA B (hOpMax, agalTHPOBAHHBIX K OTPAHMYCHUSM HX 3[0POBBS M OCOOEHHOCTSAM BOCIpPUSATHS
nHpOpMaLUH.

Jlns MHBANWAOB M JIMI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHHUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBIEHO C UCIIOIh30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHH.

IMpu mpoBemeHMM MPOMEXYTOYHOH AaTTECTAI[MM IO JUCHHUIUIMHE OOYJAIONMMCS C HHBAJIUAHOCTBIO U C OTPAHWYCHHBIMH
BO3MOXKHOCTSIMH 3JJOPOBbsI 00ECICYMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B NOCTYHHOI (opMe B 3aBHCHMOCTH OT HX
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO
noarotoBku (crermaibiocti) 28.03.02 "HanoumkeHnepus" HampasieHHOCTH (npoduito) HanoTexHoMOTHU B crp. 11
matepuanoseneaud ®I'bOY BO «Henl'V»

WHIVBHIYAIbHBIX OCOOCHHOCTEH HMHCTPYKIHMH O MOPSIKE MPOBEIACHUS MIPOMEXKYTOUYHON aTTECTAIlHH, OIEHOYHBIX CPENICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
UCIIOJIb30BaHNUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpn mpoBemeHWM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
30pPOBBSI TPEAYCMATPHUBACTCS HCIOIB30BaHME MpemocTaBleHHBIX YenlY wimm COOCTBEHHBIX TEXHHUYECKHX CPEJICTB,
HEOOXOIMMBIX MM B CBSI3M C HMX HWHIMBHIYalbHBIMH OCOOCHHOCTSIMH. I[Ipm HeoOXOOMMOCTM HMHBAaIMAaM M JIMLAM C
OTPaHWYCHHBIMH BO3MOYXKHOCTSIMH 3JIOPOBBS IIPEIOCTABIACTCS JOMOJHUTENBFHOE BpeMsl UIs MTOJTOTOBKHM OTBETa Ha 3aJaHWUS,
TPOIeypa OIICHNBAHUS PE3YIFTATOB OOYIECHUS O AUCIUILTIHE MOKET IPOBOJUTEHCS B HECKOJIBKO ITATIOB.
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28.03.02 HanounsxkeHnepus, npopuin "HanorexHosornu B marepuaaoseaenuu’ , PIIJT
"PenTreHorpadusi 1 peHTreHOCTPYKTYPHBIii aHaiu3", 2026 I.H., ouHast popma o0ydyeHus

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

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

3acenanuem kadenpsl GU3NKH KOHIEHCHPOBAHHOIO COCTOSIHHUSA
IIporoxon 3acemanus Ne 05 ot 17.02.2026
3aBenyromuii Kadeapoit COTJIAaCOBAHO B.JI. ByuyenbHukoB

ABTOPEI (COCTaBHUTEIIH) B.A. Triomenues

A.l'. ®asnutauHoBa

Crpykrypa paboueii mporpammbl cooTBeTcTBYeT npuka3y pekropa ®I'bBOY BO «Heal '¥» ot «13»
anpeas 2021 r. Ne 274-1
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