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Cnucok 10KyMeHTOB M MaTepHaJIOB
l. [lepedeHs mIaHUPyEMBIX PE3YIHTATOB O0YUEHUS MO AUCIUIUTHHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH DE3YJIbTaTaMH OCBOEHHUS 00pa3oBaTeIbHOMH
MIPOTPAMMBEI (C opueHmayueli Ha Kapmol KOMNemeHyuil)
2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl 4

3. Copnepxanne paboueld mporpaMMbl (00BEM NUCUUIUIMHBI, TUIBI U BUIBI
y4eOHBIX 3aHATHH, Yy4eOHO-METOAMYECKOe oOecrneueHne CaMOCTOSTEeNbHON
paboThl 0OYJArOIITUXCS)

4 @DOH/ OIICHOYHBIX CPEJICTB MO AUCHUILIIHE

4.1. TlepeueHb KOMIIETEHIMH C yKa3aHHEM 3TaloB HX (OPMUPOBAHUS B
Ipolecce OCBOEGHUS 00pa3zoBaTeabHOM nporpammbsl. OnucaHue mokasareyed u
KPUTEPHUEB OLICHUBAHUS KOMIIETCHIIMIA HA PA3UYHBIX dTanax ux (GpopMupoBaHus,
OIMCaHME MIKaJl OLEHUBAHUS

4.2. TunoBble KOHTPOJIbHBIE 33aJJaHUSl WM MHbIE MaTepUasbl, HEOOXOIUMBIE
JUIi  OLIGHKM 3HAHUM, YMEHMH, HaBBIKOB U  OMNbITa  JESATEIbHOCTH,
XapaKTEepU3yIOIUX 3Tanbl (HOPMUPOBAHMSI KOMIIETEHIIMI B MPOLIECCE OCBOCHMUS
o0pa3oBaTeNpbHOW NPOrpaMMbl. MeToIUYEeCKHe MaTepuabl, ONpeaestolne
MpOLEAYpbl OLCHUBAHUS 3HAHUM, YMEHUN, HAaBBIKOB U OIbITa JEATEIbHOCTH,
XapaKTepU3YIOIUX ITarnbl HOpMUPOBAHUS KOMIETEHIUI

4.3. PeliTUHr-TUIaH AUCLUIIINHBI (IpU HEOOXOAUMOCTH )

5 Y4eOHo-mMeToanuecKkoe U HHPOpMAIMOHHOE 00ecTIedeHHE TUCITUTINHBI 15
5.1. IlepedueHb OCHOBHOH M JOMOJHUTEIHHOW Yy4E€OHOW JHUTEpPaTypHl, 15
HEO0OXO0TUMOM TSI OCBOCHHSI TUCITUTUTAHBI
5.2. TlepeueHnb pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHON CETH 15
«lHTEepHET» M TPOrpaMMHOr0 oOOecreueHus, HEOOXOTUMBIX MJii OCBOCHHUSA
JUCIUTUTUHBI
6 MartepuanbHo-TexHHYeCcKass 0a3a, HeoOXoaumasi JJisi  OCYIIECTBIICHUS 16

00pa30BaTeNLHOTO MpoIecca Mo AUCIUITITHHE

1. IlepeuyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JMCHUILINHE, COOTHECEHHBIX €
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON MPOrPaMMbl
(c opuenmayueii Ha Kapmol KOMNemMeHyuti)
B pesynbrate ocBoeHHs 00pa3zoBaTeIbHON MPOrpaMMbl O0OYYaIOLIUICS TOJKEH OBJIAJETh
CIIEAYIOIIMMHU pe3yJabTaTaMi 00ydeHHUs [0 JUCLUILINHE:

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAalIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CJIEIYIOIINUX

komnereHMi B coorserctBun ¢ ®I'OC BO u OIT BO no njanHOMY HanpasiaeHHUIO MOATOTOBKU:
OIIK-3  cnocoOHOCTHIO HCIIOJIb30BATh 0a3oBbIe TEOPETUYECKHE 3HAHUS

(byHIaMEHTaNbHBIX  pa3fgesioB  o0med W TeopeTHuecKko  (GU3MKM 1 pelieHus
npoeccuoHaNBHBIX 3a7a4

I1K-2 cnocoGHOCTBIO TNPOBOAMUTH HAy4YHBIE HCCIEIOBaHUS B M30paHHON o001acTu
OKCMEPUMEHTAJbHBIX U (WJIM) TEOPETHUECKUX (PU3NYECKHX MCCIEOBAHUM C IOMOIIBIO
COBPEMEHHOW mpuOOpHON 0a3bl (B TOM YHCIE CIOXHOTO (DU3MYECKOro 00OpyAOBaHUS) U
MH(OPMALIMOHHBIX TEXHOJIOTHH ¢ yUeTOM OT€UECTBEHHOTO U 3apy0eKHOI0 OMbITa

I1K-3 TOTOBHOCTBIO TIPUMEHSATh Ha TMpaKTHKE NpOoPEeCcCHOHATIbHBIE 3HAHUS
TEOPUHU U METOAOB (PU3NUECKHUX UCCIIEJOBAaHUM

®opmupy | IIpu

Pe3ynbTarhl 00ydeHus
emast Meya




KOMIIETCH | HHE
st (c
yYKa3aHue
M KOJIa)
IIPUPOJIa PEHTTEHOBCKUX JIy4eH, UX B3aUMOJEHCTBUE C
BEILECTBOM; OCOOCHHOCTH B3aUMOJICHCTBUS PEHTI€HOBCKUI OI1K-3
Jy4ei, HEUTPOHOB U 3JIEKTPOHOB C BELIECTBOM; 3a/1a4H, ’
pelaeMble STUMH METOAAMU;
Y OCHOBBI TEOPHH JUPPAKLIUU PEHTTEHOBCKUX JTy4en
KPHUCTAJJIOM, OCHOBHBIE (DOPMYJIBI CTPYKTYPHOTO aHAIN3A,
BIIMSIHAE PA3JIMUYHBIX (PAKTOPOB HA AUPPAKIIMOHHYIO OIIK-3
KapTHUHY, CTPYKTYPHBIN (DaKTOp, pacyeT CTPYKTYPHOTO
(akTopa Juid IPOCTEHIINX CTPYKTYP.
OCHOBHBIE€ METO/IbI PEHTI€HOCTPYKTYPHOI'O aHAJIN3a; [1K-2,
. [1K-3,
oO11Ke peACTaBIeHUs O PEHTI€HOBCKOH anmnaparype;
1. yuTaTh ¥ MOHMMATH HAYYHO-TEXHUYECKYIO JIUTEPATYPY MO
CTpYKTYpHOMY # (¢a3oBoMy aHanu3dy B mnpexacrosmei | OIIK-3,
o0acTi npohecCHOHAILHON AESTENbHOCTH;
2. pabotatb ¢ PEHTICHOBCKMMHM  ammapaTtaMd  JUIst
CTPYKTYPHOTI'O aHAJIN3a; K-2
3. 000CHOBaHHO BBIOMpATHh H3JIydeHHE, (DUIBTPBI U yCIOBUS HK-3’
ChEMKU;
4. oOpabGarplBaTh H  aHAJIM3UPOBATh  HH(POPMAIIHIO,
Ymenus MOJIyYEHHYIO C PEHTICHOBCKHX aIlllapaTos;
5. NPUMEHATh OCHOBBI TEOPUU TUPPAKLUU PEHTICHOBCKUX
ayuen KPUCTAJLIIOM JUISt pelieHus 3aja4 B
npodeccuoHaIbHON JIESATEIIBHOCTH; MPOBOAMTD | (- o
Ka4eCTBEHHBIH ¥  KOJIMYECTBEHHBIH  pPEHTreHO()a30BbIi
aQHAJIN3, ONPENENATH MapaMeTpbl PELIETKH, WHAWLNUPOBATH
PEHTI€HOTpaMMbl KPUCTAJIJIOB, OMNPEEIUTh OPUEHTHPOBKY
MOHOKPHUCTAJIJIOB;
1.HaBBIKH PabOTHI C HAYYHO-TEXHUUYECKOU JTUTEPATYPOH 10
CTPYKTYpPHOMY M (ha30BOMY aHaIM3y B MPEACTOSIIEH OIIK-3,
Bnanenuns 00Js1acTi MpoPeCCHOHAIBHON JESTEIHHOCTH,
(HaBBIKH /| 2. HaBbIKK IIPOBEJICHNUS KAYECTBEHHOI0 U KOJIUYECTBEHHOTO
OTIBIT peHTreHo(a3oBoro aHanu3a, omnpeaeneHus napameTpos | I1K-2,
?ngem’Hoc pELIeTKH, WHAMIUPOBAHUSA pEHTreHorpamm Kpucramios, | [1K-3
OpPUEHTUPOBKH MOHOKPHCTAIJIOB;
3. HaBbIKM pabOThl C pEHTTeHOBCKMMH amnmapatamu ais | [1K-2,
CTPYKTYpPHOT'O aHAJIHN3a; I1K-3

2. Uenb n MecTo AUCUMNNNHLI B CTPYKTYpe o6pa3oBaTenibHOM NporpaMmbI

YueOnas JUCHUIIIINHA

JucuummHa u3ydaetcs Ha 4 kypce(ax) B 8 cemectpe).

Lenp mucuuminHbel — cHOpMHpPOBATH Y CTYJEHTOB 3HAHHUS O MPHPOJAE PEHTTEHOBCKUX
JTyded, MX B3aUMOJCHCTBHU C BEIIECTBOM; OCOOCHHOCTSX B3aWMOJCHCTBUS PEHTTEHOBCKUX
Jydei, HEUTPOHHBIX M JJIEKTPOHHBIX IYYKOB C BEIIECTBOM; IMPENOAATh OCHOBBI TEOPUU
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TUQPAaKIUU  PEHTTEHOBCKUX  JIydei  KpPHUCTANIOM, pPACCMOTPETh OCHOBHBIE  (POPMYIIBI
CTPYKTYPHOTO aHajM3a, BIMAHHE pA3IMYHbIX (PAKTOPOB Ha JUQPPAKLIMOHHYIO KapTUHY,
CTPYKTYpPHBIH (akTop, AaTh NPHUMEPHl pacueTa CTPYKTYpHOro ¢akropa i NPOCTEHIINX
CTpYKTyp. B wWrTOore wusydeHus OMCLMILIMHBI CTYAEHTHI JOJDKHBI HAy4YMTbCS IIPOBOJUTH
Ka4eCTBEHHBIH ¥ KOJHMYECTBEHHBIH pPEHTIeHO(A30BbI aHaIM3, ONpPEACIATh IapaMmeTphbl
pEIIETKH, HWHAMLMPOBATb PEHTTCHOTPaMMbl  KPUCTAJJIOB,  ONPENCNIATh  OPHUEHTUPOBKY
MOHOKPHUCTAJLIOB.
Jlis OCBOGHMS JUCLMIUIMHBI HEOOXOAMMBI KOMIIETEHLUH, C(OPMUPOBAHHBIE B pPaMKax
U3Yy4YEeHUS CIEAYIOINX AUCIUIUIMH:
Beiciias MatemaTuka.
ATomHas ¢pu3nka
KBanrtoBas Teopus
Kpucramnorpadus
@u3nKa peabHbIX KPUCTAIUIOB
®u3nka KOHAEHCUPOBAHHOI'O COCTOSTHUSA
Du3nKa METaJJIOB U CIIJIABOB

3nanue pazzgena ¢puzuku "AupakiiMOHHBIA CTPYKTYpHBIM aHaIu3" HEOOXOAUMO JJIsl U3YyUEHUs
MarucTepcKuX KypcoB, JJisl BBIITOJHEHHsI OaKallaBpCKUX M MAarCTEPCKUX JUCCEpTaLUil.

3. Conep:xanue padoyeii mporpamMmbl (00beM THCHUIIAHBL, THIIBI M BUABI Y4e€OHBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMoCTOSITeIbHON padoThI
00y4yarIuXxcsi)

Coneprxkanne paboueii mporpaMMmel npescrapiieHo B [Ipunoxenun Ne 1
4. DOoHJ OLEHOYHBIX CPEACTB MO IUCIUIIUHE
4.1. IlepeyeHb KOMIIETEHUHMH ¢ YyKa3aHMeM 3JTAanoB HMX (OpMHPOBAHHUS B Mpolecce
0CBOCHUsI o00pa3oBarejbHON mnporpamMmbl. OnucaHue mnokKasarejieili W KpHUTepHeB
OLIEHUBAHMSI KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax uxX (POPMUPOBAHUS, ONMUCAHNE LKA
OlleHUBAHUS

OIIK-3  cnocoOHOCTHIO HCIIOJIb30BaTh 0a3oBble TEOPETUUECKHE 3HaHUS
q)yHZ[aMeHTaHI)HI)IX pasaciion 06IH€I>'I u TCOpCTH‘IGCKOﬁ (1)I/ISI/IKI/I JJIA pemicHusd
HpO(l)CCCI/IOHaJ'H)HBIX 3aga4

OTtanst Kputepnu onleHUBaHHS Pe3ysIbTaTOB 00yUEHHS
CI)OpMHpOBaHP\I,ﬂ 2 3 Oueno4nble
KOMITETEHIIIH («He 4 5
(«Y moBier cpencTsa
YIIOBJIETBOPUTEb («Xopomuio») («OtnuaHO»)
OPUTEIBEHO)
HO»)

3HaTh: 1) | Yacruuno 3naer | B mesom 3naer | 3naer 3naer ITICHMEHHBIE
npupoza 1) npupoay | 1) npupoxy | 1) npupoxay | 1) npupoay | paboTs o
PEHTT€HOBCKUX JIyued, | PeHTTeHOBCKHX PEHTTEHOBCKUX PEHTI€HOBCKHUX PEHTT€HOBCKHUX TEOPETHUIECKOMY
HUX B3auMojelcTBHE C | Jydeid, uxX | Jyde, ux | nydei, ux | nydei, HX | MaTepuaiy;
BEIIECTBOM; B3aHMMOJIEMCTBHE C | B3aMMOJICHCTBHE C | B3aMMOJECHCTBHE C | B3aMMOJCHCTBHE C ayUTOpHBIE U
0COOEHHOCTH BEIIIECTBOM; BEI[ECTBOM; BEIIECTBOM; BEII[ECTBOM; JOMAIllHHEe  3aJaHui
B3aMMOJICHCTBUS 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH o MPaKTHYECKUM
PEHTTCHOBCKUI JIyuel, | B3auMOAEHCTBHS B3aUMOJICHCTBUS B3aHUMOJIEHCTBUS B3aHUMOJIEHCTBUS 3aHATUAM  (peleHue
HEHTPOHOB U | pEeHTTCHOBCKUIl PEHTTeHOBCKUIt PEHTTEHOBCKUit PEHTTEHOBCKUIt 3a1a4);
3JIEKTPOHOB ¢ | Jyuel, HEHTpPOHOB | Jydel, HEUTPOHOB | JIydyel, HEUTPOHOB M | Jrydell, HEHTPOHOB U cobeceioBaHne
BEILIECTBOM; 3a7auy, | U DIEKTPOHOB C | M DIEKTPOHOB C | DJIEKTPOHOB C | 2JeKTPOHOB c
peliaeMble STUMHU | BEIECTBOM; BEII[ECTBOM; BEIIIECTBOM; 3aJa4d, | BEIIECTBOM; 3a[adH,

METOJIaMH; 3ajayn, 3aj1a4y, peliaeMble  TUMHU | peliaeMble  TUMHU

2) OCHOBBI | pemraemMble STHMH | pellaeMble 3THMH | METOJaMH; METO/IaMH;

TEOpHU mudpakiud | METOIaMH; METO/IaMH; 2) OcuoBbl Teopuu | 2) OCHOBBI TEOpUH
PEHTIeHOBCKUX  Jyuell | 2) OcHOBBI | 2) OcHoBBI | audpaximn JTbpaKIun
KPUCTAJZIOM, OCHOBHBIC | TEOPHUH TEOpHH PEHTT€HOBCKHUX PEHTT€HOBCKHUX
(hopMyIIBI CTPYKTYpHOTO | Iupakiuu nudpakm Jy4eil KpUCTaIOM, | Jyd4eid KpHUCTalIoM,
aHanmsa, BJIMSIHUE | PEHTTEHOBCKUX PEHTTEHOBCKUX OCHOBHBIE ()OPMYJIBI | OCHOBHBIE (hOPMYJIBI
pasnmuuHbX  (akTopoB | mydeit Jyueit CTPYKTYPHOTO CTPYKTYPHOTO

Ha TGPaKIHOHHYIO | KPUCTAILIOM, KPHCTAJLIOM, aHanu3a, BIHMSHMC | aHANU3a, BIHSHUC
KapTHHY, CTPYKTYPHBIH | OCHOBHBIE OCHOBHBIC Ppa3IMYHBIX Ppa3IMYHBIX
(axrop, pacuer | bopmyIb (hopmybr (hakTopoB Ha | (axTopoB Ha
CTPYKTYpHOTO (pakTopa | CTPYKTYPHOTO CTPYKTYPHOTO J(PaKIMOHHYIO JU(PaKIMOHHYIO
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IS NPOCTEHINNX | aHalM3a, BIMSAHHE | aHAIM3a, BIUSHHUE | KapTHHY, KapTHHY,
CTPYKTYD.; PA3ITHYHBIX Pa3INYHBIX CTPYKTYpPHBIi CTPYKTYpPHBIi
(axTopos Ha | (haxTOpOB Ha | ¢(akTop, pacuer | dakrop, pacyer
JIA(PPAKITOHHYIO JH(GPaKIHOHHYIO CTPYKTYPHOTO CTPYKTYPHOTO
KapTHHY, KapTHHY, taxropa it | daxropa Ut
CTPYKTYPHBII CTPYKTYpPHBII IpocTermunx MIpoCcTEHIINX
(dakTop, pacder | (akTop, pacyer | CTPYKTYyp; HO | CTPYKTYp.
CTPYKTYPHOTO CTPYKTYPHOI'O JAomycKaeT
(akTopa st | ¢daxropa U1 | He3HAYHMTeJbHbIe
MPOCTEHIINX MpoCTeHmux OIIMOKH.
CTPYKTYD.; CTPYKTYP, HO
JomycKaeT
3HAYHTETbHbIE
OIIHOKH.
Ymern: He ymeer YmMmeer Ymeer YMmeer MIPOBEJICHHE
1) uwurate u 1) yurate u | 1)  uumrath W 1)uurate u JIOCTOBEPHO KOHTPOJIBHBIX ~ paboT
HOHMMATh Hay4HO- | HOHHMATh MIOHUMATh HOHMMAaTh HAay4HO- 4UTaTh U | IO PEIICHHIO 3a/a4;
TEXHUYECKYIO Hay4IHO- Hay4YHO- TEXHUYECKYIO MOHUMAaTh Hay4HO- KOJUIOKBHYM
JIATEPATYPy 10 | TEXHUYECKYIO TEXHUYECKYIO JINTEPATypy 10 | TEXHUYECKYIO
CTPYKTypHOMY W | JauTepaTypy IO | JNUTEpaTypy IO | CTPYKTYPHOMY U | nurepatypy o
¢da3oBoMy aHamM3y B | CTPYKTYpHOMY H | CIPYKTypHOMY H | ()a30BOMy aHamu3y | CIPYKTypHOMY  H
npencrosimieii  obmacté | ¢asoBomy ¢bazoBomy B npencrosimieii | $asoBoMy aHamH3y
npodeccuoHanbHOU aHaIM3y B | aHanu3sy B | obnactu B NIPEACTOSIEeH
JIeATEIbHOCTY, npencrosmieit mpecTosmei npodeccHoHANBHOH | obmacTu
2) MPUMEHSATh | o0sacTi obnactu JIeSITENIbHOCTH npodeccuoHaIBLHOM
OCHOBBI Teopun | mpodeccuoHanbH | HpodeccHoHaIbH 2) NPHUMEHSTH | JAEATENBHOCTH;
T paKmun Olf IEATEILHOCTH; | O NEATENLHOCTH, | OCHOBEI Teopun | 2) MIPHMEHSTh
PEHTIeHOBCKUX  Jiyuedl | 2) [PUMEHSAT | 2) HOPUMEHATH | Audpaximu OCHOBBI TEOpUH
KPHUCTAJLIOM JUIL | OCHOBBI ~ TGOPHUM | OCHOBBI ~ TEOPHU | PEHTTCHOBCKUX audpakiun
pemeHust  3amad B | Jupakmun I paknun JIydell KPHCTAUIOM | PEHTT€HOBCKHX
npodeccuoHaIbHOM PEHTTEHOBCKHX PEHTICHOBCKHX JUIS PelIeHUs 3ajad | JIyded KPUCTAILIOM
JIeSITENIbHOCTH; nydeit yqei B JUIS PEIIeHUs 3a/a4
IPOBOAUTH KPUCTAJUIOM UL | KPUCTaULIOM Ui | HPO(ecCHOHaIbHOH | B
Ka4eCTBEHHBIN W | pelieHMs 3aJad B | pelIeHHs 33ja4 B | JEATEIBbHOCTH; npodeccuoHAIBLHON
KOJIMYECTBEHHbII npodeccuoHanbH | MPOo(ECCHOHAIBH | NPOBOAHUTH JIeSTEIIbHOCTH;
peHTreHoda3oBbIi Olf HEeSATeNbHOCTH; | O HESATENBHOCTH; | KaueCTBEHHBIH U | TIIPOBOJHTH
aHaIum3, OHpEACIATh | MPOBOJUTH IIPOBOJIUTH KOJIMYECTBEHHbIN KaueCTBEHHBIH u
mapamMeTpbl  PElIeTKH, | Ka4eCTBEHHBII U | KA4eCTBEHHBII U | PeHTreHO(ha30BbIi KOJINYECTBEHHBIH
HHIWIHPOBATh KOJIMYECTBEHHBI | KOJIMYECTBEHHBI | aHAJIN3, ONPENENiTh | PEeHTreHO(ha30BEIi
PEHTIeHOTPaMMBI pentreHodasoBblil | peHTreHO()a30BbIH | MapameTps aHalM3, OINpPEIEATh
KPHUCTAILIOB, aHasu3, aHaIIM3, PpeLIETKH, HapameTpbl
OIIpeNeNTh ompenemsiTh OIIpeseNiTh HHIHIHAPOBAThH pemIeTky,
OPUEHTHPOBKY HapaMeTpbl apameTphbl PEHTTEHOTPaMMBbI WHAULHUPOBATh
MOHOKPHCTAJIJIOB,; peLIeTKH, peleTky, KPHUCTAILIOB, PEHTIEHOTrPaMMBbI
HHIMIHPOBATh HMHIULHPOBATH OIIpeIeUTh KPHCTAJLIOB,
PEHTTEHOTPAMMBI | PEHTTCHOTPAMMBI | OPHEHTHUPOBKY OIpECINTh
KPHUCTAILIOB, KPHUCTAIIIOB, MOHOKPHCTAJIJIOB,; OPUEHTHPOBKY
OIpeNEeNTh OIIpeNIeTINTh HO JIOITyCKaeT | MOHOKPHCTAIUIOB,
OPUEHTHPOBKY OPUECHTHPOBKY HE3HAYHTENbHBIC
MOHOKDHCTAJIIOB; | MOHOKPHUCTAJIOB, | OMIMOKK
HO JIOITyCKaeT
3HAYUTEIbHbIC
OIIMOKH
Baaners: He Baaneer Baageer Buaageer Buarageer B JK3aMeH
HaBBIKA  pabOTHl | HaBBIKAMH HaBBIKaMU HaBBIKaMU TIOJTHOH Mepe
HaYYHO-TEXHUYECKON paboTsl paboTsI padotsl HaBBIKAMHU
JIMTEpaTypoit 0 | Hay4HO- Hay4HO- Hay4HO- paboThI
CTPYKTYpPHOMY W | TeXHHYECKOU TEeXHUIECKOU TEXHUUECKON Hay4YHO-
(azoBoMy aHanM3y B | JMTEPAaTYpoOd IO | JUTEpaTypoil 1o | JuTepaTypoit 10 | TEXHUYECKOH
HpeACTOosmIe  00JacTH | CTPYKTYpHOMY U | CTPYKTYPHOMY M | CTPYKTYpHOMY U | nutepatypoii o
npodeccHoHaIBHOM (bazoBomy (bazoBomy (dazoBoMy aHamM3y | CTPyKTYpHOMY U
JEeSITEIBHOCTH aHaIM3y B | aHammsy B | B npexacrosimei | ¢asoBomMy aHamuszy
npeacTosIei npeacTosIen obnacTu B npeacTosmei
obnactu obnactn npoeccuoHaNbHOW | obnacTu
npodeccnoHanbH npodeccHoHabH NIeSITENbHOCTH, npodecCHOHAIBHOMI
Oif IEATENBHOCTH. | Oif ACATENBHOCTH, HO JOMyCKaeT | AeSTEIbHOCTH.
HO HEe3HaYHTEIbHbIE
JIOIyCKaeT OLIUOKHA
3HAYUTEIIbHbIC
OUIHOKU

I1K-2 crnocoGHOCTBIO TMPOBOAMUTH HAy4YHBIE HCCIEIOBaHUA B M30paHHON o001acTu
SKCIIEPUMEHTANBHBIX M (WJIM) TEOPEeTUYECKHX (PU3NYECKUX HCCIECJOBAHUM C IOMOIIBIO
COBPEMEHHOW mpuOOpHOU 0a3bl (B TOM YHCIE CIOXHOTO (DU3MYECKOro 00OpyAOBaHUS) U
MH(POPMAIMOHHBIX TEXHOJIOTHUH C YIETOM OTE€YECTBEHHOTO M 3apYOEIKHOTO OIIbITa
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I1K-3 TOTOBHOCTBIO TIPUMEHATh Ha TMpPaKTHKe NPOPECcCCHOHATIbHBIC 3HAHUS
TEOPHH U METOJI0B (PU3UUECKUX UCCIIEAOBAaHUM

Ortansl Kputepuu olleHUBaHMS pe3ylbTaTOB 00yYEHHUs
thopmupoBaHust S . B = OueroqmLie
o 2 3 4 5 cpencTsa
KOMITCTEHIHI
3HaTh: YacTH4HO 3HaeT B nenom 3naer 3Haer 3Haer MIUCbMEHHbIE
1) ocHoBHbIE | 1) ocHOBHbIE | 1) ocHoBHbIE | 1) ocHoBHbIe | 1) OCHOBHBIE | pabOThI o
METOBI METOIBI METO/IbI METOIBI METOIBI TEOPETHIECKOMY
PEHTIEHOCTPYKTYPHOTO | PEHTTEHOCTPYKTY | PEHTICHOCTPYKTY | PEHTTEHOCTPYKTYPH | PEHTTEHOCTPYKTYPH | MarepHaly;
aHaIN3a; PHOTO aHa/IN3a; PHOTO aHaNu3a; Oro aHaju3a; Oro aHaJu3a; ay[IUTOpHBIE U
2) obue | 2) obme | 2) obmme | 2) obmme 2) obmme | moMamiHue — 3aJaHui
HPeCTABIICHUS 0 | mpeicTaBneHUs O | MPEACTABICHHS O | NPEICTaBICHUS O | HPEACTaBIeHUs O | IO HPAKTHYECKUM
PEHTI€HOBCKOI PEHTI€HOBCKOM PEHTI€HOBCKOM PEHTI€HOBCKOIt PEHTIeHOBCKOIt 3aHATUAM  (pelueHue
anmaparype; anmaparype; ammapatrype, HO | ammaparype, HO | amnmaparype; 3a1a4);
JomycKaer AomyckaeT cobecenoBaHne
3HAYHTEIbHbIE He3HAYUTEIbHbIE
OIMHOKH. OIIMOKH.
He ymeer Ymeer Ymeer Ymeer IIPOBEJIEHHE
1. paborate c| l. paborate c| l. paboTtath c| L. paboTtath C| KOHTPONBHBIX PaboT
Ymerh PEHTTEHOBCKUMU PEHTTEHOBCKUMH PEHTTEHOBCKUMU PEHTTEHOBCKUMHU 110 PELICHHUIO 3a/1a4;
L. pabotats C| ammaparamm  Juist | anmapatamd US| anmaparamu JUIst | anmaparamu ISt KOJUIOKBHYM
PEHTICHOBCKNMHU CTPYKTYPHOTO CTPYKTYPHOTO CTPYKTYPHOTO CTPYKTYPHOTO
annapaTaMmu M| aganu3za; aHaIN3a; aHaIN3a; aHaIN3a;
CTPYKTYPHOI'O aHaJN3a; | 2 o{OCHOBaHHO | 2.  00OCHOBAaHHO | 2. 000CHOBaHHO | 2. 000CHOBaHHO
2. 00OCHOBAHHO | g iGppats BBIOMpPATh BBIOHpPATh BBIOHpPATh
BHIOUpATL  M3IydeHNE, U3ITy4EHUE, U3ITy4eHHUE, n3IIydeHue, GUIbTPHI | U3IIydeHue, GUIBTPEI
GUITBTPEL W YCTOBHA | (yyyprpp u | uibTph U | W yCIIOBHS ChbEMKH; U YCIIOBUSI ChEMKH;
CBCMKH, YCIIOBHS CHEMKH; YCIIOBUSI CHEMKH; 3. obpabarbiBath 1 3. obpabarbiBaTh 1
3. obpaGateiBath u 3. oOpabarbiBaTh U | 3. 00pabaTbiBaTh U | AHAIM3HPOBATH AHAIM3UPOBATH
aHAIM3UPOBAThH AHAIIM3UPOBAThH aHAIIM3UPOBATH UHpOpMALHIO, uHpOpMALHIO,
uHpOpMao, UHpOpMALHIO, uHpopMAaLHIO, HOJIYYEHHYIO C HOJIYYEHHYIO C
TOJIy4CHHYIO € HOJIYYEHHYO C IIOJIYYCHHYIO C PEHTTEHOBCKHX PEHTTEHOBCKHX
PEHTTCHOBCKHX PEHTTEHOBCKHX PEHTIEHOBCKHX aImnaparos; HO aImnaparos;
alraparos, aInaparos; annaparos, HO JIOMYCKaeT
JOITyCKaeT HE3HAYHTEIbHBIC
3HAYHUTEIbHBIE OLIHOKH
OIMOKH
Baagern He Baaneer Buageer Baapeer 1. | Baaxeer JK3aMeH
1. HaBeiku npoBenenus | 1. HaBblkamu | 1. HaBbIKAMU | HaBBIKAMH 1. HaBbIKAMHU
Ka4eCTBEHHOTO U | mpoBeneHHs [IPOBEACHHS [POBE/ICHUS [POBE/ICHHS
KOJIMYECTBEHHOTO KAQ4eCTBEHHOTO M | Ka4eCTBEHHOIO M | KAa4eCTBEHHOrO M | KayeCTBEHHOTO W
peHTreHo(ha3oBoro KOJIMYECTBEHHOTO | KOJMYECTBEHHOTO | KOJMYECTBEHHOTO KOJITYECTBEHHOTO
aHanM3a, ONpeleNeHusl | PeHTreHo(ha3oBor | peHTreHo(asoBor | peHTreHodasoBoro penrreHoda3oBoro
MmapamMeTpoB  PEIIETKH, | O aHanmm3a, | o aHa/M3a, | aHaIM3a, aHam3a,
VH/IUIHPOBAHHS onpeeneHus onpeeNneHus onpeseneH s onpeseneHus
pEHTTeHOrpaMM rapameTpoB apameTpoB apaMeTpoB apaMeTpoB
KPHCTAJIIOB, peLIeTKy, pelerky, pelIeTKH, peleTKy,
OPHEHTHPOBKU MH/IUIHPOBAHHS HH/IMLUPOBAHHSI VH/IMIHPOBAHKS MH/IIHPOBAHHS
MOHOKDPHCTAJLIOB; pEHTTeHOrpaMM peHTreHOrpaMM pEHTTreHOrpaMmM pEHTTeHOrpaMM
2. HaBBIKM pabOTBl C | KPHUCTAILIOB, KPHUCTAJIIOB, KPHCTAJLIOB, KPHCTAJLIOB,
PEHTIeHOBCKUMH OPHEHTHPOBKU OPHEHTHPOBKH OPHEHTHPOBKH OPHEHTHPOBKH
anmaparamu JUIs | MOHOKDHMCTAJUIOB; | MOHOKPHCTAQJUIOB; | MOHOKDHCTAJUIOB; MOHOKPHCTAJIIOB;
CTPYKTYPHOTO aHajin3a; | 2.HaBbIKaMH 2.HaBBIKAMHA 2.HaBbIKaMU 2.HaBbIKaMU
paboThI ¢ | paboter ¢ | paboTbl ¢ | paboTbl c
PEHTIeHOBCKUMH PEHTTeHOBCKUMH PEHTTeHOBCKUMH PEHTTeHOBCKUMH
armaparaMy  JUisl | anmapaTamMd  JUis | amnmapataMmu JUSL | amnmapaTtamu ISt
CTPYKTYPHOTO CTPYKTYPHOTO CTPYKTYPHOTO CTPYKTYPHOTO
aHanmsa aHaJmM3a, HO | aHanm3a, HO | aHaiM3a aHanM3a.
JOITyCKaeT JIOIyCKaeT
3HAYHUTEIbHBIE HE3HAYHTENbHbIC
OIOKH OLIHOKH

4.2. TunoBble KOHTPOJIbHbIE 32]aHUS WJIH HHbIE MATepPHAJIbl, HEOOXOAUMbIE /sl OLEHKHU
3HaHHﬁ, yMeHHﬁ, HAaBBIKOB H OIIbITa J€ATCJIBbHOCTH, XaPAKTCPHU3YIOLIUX ITallbl
(¢opMupoBaHUs KOMIETEHHHMH B Mpouecce OCBOeHHMsI 00pa3oBaTebHOIl NMPOrpaMMbl.
Meroanyeckue MaTepHaJibl, ONpeAe/IsIIOIMe MPOLEeAYPbl OCHUBAHUS 3HAHUH, YMEHHH,

HABBIKOB M ONbITA [JAEATEJbHOCTH, XAPAKTEPU3YIOIUMX I3Tanbl (POPMHUPOBAHUSA
KOMIIEeTEeHIIN
ITarsl Pe3ynbTaTe! Komnerenmnns O11eHOYHbBIE
OCBOCHHUSA o0ydeHus CpEeACTBA




1_I>'I 3Tarl 1 npuposa pEHTICHOBCKUX ny!{eﬁ, OHK_3 cobecetoBaHKe

X B3aUMOJCHCTBHE C  BEIIECTBOM; JIOMYCK K JIabopaTopHOI
3HaHusg 0COOEHHOCTH B3aUMOJIEICTBHSA pabote

PEHTI€HOBCKMH J1ydel, HEHTpPOHOB H 3ammra J1abopaTopHOi

3JIEKTPOHOB €  BEIICCTBOM;  3aJjayH, paboThl cobecejoBaHUEe

pelaeMbie STUMHI METOAAMH;
2 OCHOBBI ~ TeOpHH  AU(PAKIHU
PEHTTCHOBCKHX  JIydell  KPHCTAJLIOM,
OCHOBHBIC ~ (JOPMYJIBI  CTPYKTYpPHOTO
aHaJIM3a, BIMSIHHE PasiM4HBIX (aKTOPOB

Ha I(PaKLIHOHHYIO KapTHHY,

CTPYKTYpPHBII (akrop, pacyer

CTPYKTYpHOTo (hakTopa Jyis HpOCTeHIIuX

CTPYKTYP,

3. OCHOBHBIE METOABI HK-Z, HK-3,

PEHTICHOCTPYKTYPHOIO aHAJIH3a;
4. oOuye mpencTaBIeHUs 0
PEHTICHOBCKOIA ammaparype;

2_1‘/'1 JTar 1. ynTaTh U MOHUMATH HAYYHO- OHK_3 cobeceioBaHue
TEXHUYECKYIO TUTepaTypy o JOITyCK K JIaOOpaTOpHOH
YMenus CTPYKTYpHOMY H (pa30BOMY aHainu3y B pabote
npeAcTosIei obnacti 3amuTa  J1abopaTopHOU
npo¢hecCHOHATPHON eITeNbHOCTH; paboTEI

2. TOpUMEHSTH OCHOBBI TEOPHU
qubpakiuM  PCHTICHOBCKUX  JIydei
KpHCTAJUIOM Ul pelIeHHs 3agad B

npo¢ecCHOHATEHOM NS TEILHOCTH;

HIPOBOJIUTH KaueCTBEHHBIH u

KOJINYUECTBEHHBII peHTreHoda3oBblit

aHanms, OIPENEISATH apaMeTpel

peleTky, HHINLUPOBATh

PEHTICHOTrPaMMbI KPHUCTAILIOB,

OIIPEICINTh OPUEHTHPOBKY

MOHOKPHCTAJIIOB;

3. paboTarh ¢ pEHTITCHOBCKHMH HK_Z’ HK_3’

annapaTaMy Uil CTPYKTYPHOTO aHalu3a
3) 00OBSICHUTH OCHOBHBIE CBOWCTBA
METaJUIOB U CILIABOB HCXOJS U3 HX
CTPYKTYpBI, XHMHYECKOT'O COCTaBa,
BIIMSAHUA HA HUX 00pabOTKHU U BHEITHUX
(haxTopos;

4. 0bpabaTsIBaTh U AaHATM3UPOBATH
HHGOPMALIHIO, MOITYICHHYIO C
PEHTIeHOBCKHX aIlapaTos.

3_1‘/’1 JTamn HaBLIKvI/I padotel ¢ 3 Hay4YHO- OHK_3 3K3aMECH
TEXHUYECKOU JIUTEpaTypoi o
Brnanern CTPYKTYpHOMY H ()a30BOMY aHAIH3y B
HaBBIKAMHU mpecTosmeit obnactu
po¢hecCHOHATEHON eI TeNEHOCTH
HAaBBIKHU NPOBEJICHHS HK_2’ HK_3
Ka4eCTBEHHOTO W KOJMYECTBEHHOI'O
peHTreHo]a30BOro aHamM3a,
OIPEIENCHN  [1apaMETPOB  PEIIETKH,
VHIWLAPOBaHMS PEHTTEHOTpaMM
KpPHUCTAJLIOB, OPUEHTUPOBKH
MOHOKPHCTAJLIOB

HaBBIKH PaOOTHI C PEHTTEHOBCKUMU
anmnapaTaMy JUI CTPYKTYPHOTO aHalIu3a

Ilepeuens 6onpocoé no 3aujume 1a60pamopHvIx padom u codeced08anuio.

1 JludpakuroHHBIE METOABI MCCIENOBAaHUS CTPYKTYPbl TBEpABIX Tel. PeHtreHorpadus,
HelTpoHorpadus, snextpoHorpapus. OcoOeHHOCTH 3THX MeToA0B. OCHOBHBIE TOHSTHS,
XapakTEepU3yIOIIUe  B3aMMOJECHCTBHE  Pa3MYHBIX BUJOB  H3JIYYEHHS C  BEIIECTBOM.
CpaBHUTENBbHAA XapaKTEPUCTHKA B3aUMOJICHCTBUS PEHTT€HOBCKOIO WM3JIY4YEHMsI, DJIEKTPOHOB U
HEUTPOHOB C BEIIECTBOM.

2 Ilpupona peHtreHoBckux Jiyueil. [lomydueHne peHTreHOBCKMX iydeil. PeHTreHoBckue
TpyOKH. MexaHU3M BO3HMKHOBEHHMSI W CBOWCTBA CIUIOIIHOTO PEHTI€HOBCKOIO H3IYYEeHHUS.
PacnpeneneHne  MHTEHCUBHOCTU — CIUIOIIHOIO — M3iyd4eHUsA. DakTopsl, BIUAOIIME HA
MHTEHCHBHOCTD CILTOIIHOIO PEHTIT€HOBCKOTO U3JTyYEHHS.
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3 MexaHu3M BO3HHMKHOBEHHUS U CBOICTBA XapaKTEPUCTUYECKOTOo W3IydeHHs. ToHKas
CTPYKTYpa XapaKTepUCTHUeCKuX crekTpoB. IlpaBuna otOopa u aumarpamMma IepexoJoB.
Doroaddexr. Oxe-3gdpext. Bropuunsie cnextpsl. Onroopecnenus. [IpuMeHeHre BTOPUIHOTO
U3ITy4EHHUS.

4 TlormomeHue pPEHTICHOBCKUX Jiydei BemecTBOM. Koa(h(duImeHTsl NoriomeHus, ux
3aBUCUMOCTb OT [UIMHBI M IIOPSAKOBOIO HOMEpPA IOIJIOTUTENS, CKauyKd IIOIVIOIICHHS.
Omnpenenenne kodhdunrMeHToB mnoriaomenus. [loHaTHe 0 KIIacCMYeCKOW M KBAaHTOBOW TEOPUU
nornouieHus. GunbTpsl.

5 PaccesHue pEHTICHOBCKMX JIyuell KpucTtauioM. YpaBHeHue Bynbda-bparros.
Nurepdepentimonnas Gpynkius Jlays. Ananmu3 unrepdepeniinonnoi pynakuuu Jlays. OCHOBHBIC
U 10OOYHBIE MAaKCHMYyMBbI, COOTHOIIEHHE WX HMHTEHCHBHOCTEH. YCIIOBHS HWHTEpQEpeHIINH,
BbIpa)KEHHBIE Yepe3 BekTop oOpaTHoi pemietkd. Cdepa DOBanbaa. PaccesHue peHTTeHOBCKHMX
JTy4el KpUCTaIaMH cO CIIOKHBIM 6azucoMm. CTpykTypHbIii akTop. [IpaBuna moracanus. Pacuer
CTPYKTYPHOTO (paKTopa AJis MPOCTEHIINX CTPYKTYP.

6 PaccesHue pEHTTEHOBCKUX Jydell CBOOOJHBIM 3JEKTPOHOM. MHOXkwuTENns ToMriicoHa.
PaccesiHue peHTreHOBCKUX JIy4el OHOIEKTPOHHBIM aTOMOM. PaccesHne peHTTeHOBCKUX JIydei
MHOTOJIEKTPOHHBIM aTOMOM. ATOMHBIH (hakTOp paccestHus.

7 BnusHue TEmIoBbIX KoJeOaHUI aTOMOB HA MHTEHCUBHOCTh PACCESHHOIO PEHTT€HOBCKOTO
uznyuenusi. @akrop [ebas-Bamnepa. Onpenenenne aMIuiuTyAbl TEIUIOBBIX KoJeOaHHM aTOMOB
U3 PEHTT€HOBCKUX JAHHBIX.

8 T'eomerpuuecknii ©  aOCOPOIMOHHBIA  (AKTOPBI  MHTEHCHBHOCTH  PACCESHHS
PEHTTEHOBCKOT0 U31y4eHUs. PaKkTOp IOBTOPSIEMOCTH.

11 Kunemaruueckass Teopus paccesHHUs PEHTTEHOBCKUX Jiyueill. Bwlpaxkenue miis
MHTEHCUBHOCTH PACCESIHHOTO U3JIy4€HUs B MPUOIMKEHUH KMHeMaTHueckoi Teopun. Ilonstue o
JTUHAMUYECKON TOPUH pacCEsIHUSI pEHTI€HOBCKUX Jiyuell. [lepBuyuHas U BTOpUUHAS SKCTUHKIIUSL.

12 Meron Jlays. Bo3nukHOoBeHue uHTephepeHIMOHHOW KapTuHbl B Metoae Jlays. Kpyr
3a/1a4, pellaeMblX C MoMoIbio Meroaa Jlays. YcioBus cheMKM JaysrpaMM M 3IHUTPAMM.
['eomerpuss umHTEphEPEeHIIMOHHON KapTUHBI. ['HOMOHMYECKas MpPOEKIMs. 30HAJIbHBIE KpPUBBIE.
OcoOeHHOCTH pacHojIOKEHUsT MATeH Ha JaysrpaMMax. OnpeneneHue OpUEHTHPOBKU
MOHOKpHCTAJIJIA I10 JIay3rpaMMaM U dIUTrpaMMam.

13 Meron [eb6as — lllepepa. Bo3HukHOBeHHME WHTEPPEPEHIIMOHHONW KApTUHBI B METOJIE
He6as. UnauuupoBanue nedaerpamm. Kpyr 3anad, perraemsix ¢ momolnbto metoaa lebas.

14 Merton Bpamienus. ['eomeTpus nHTepPepeHIMOHHON KapTuHbl. OmnpeneneHue nepuoaa
UJCHTUYHOCTHU 10 PEHTTEHOTpaMMe BpallleHus. MHaunupoBaHue peHTTeHOrpaMM BpalCHMSL.

15 OnekrtpoHorpaduueckuii MeTOA HCCIEAOBaHUA CTPYKTyphl. Ero pocroumHcTBa u
HenoctaTku. O0IacTH NPUMEHEHUS.

16 HeliTpoHorpaguueckuii MeTo McciaeaoBaHus CTPYKTypbl. OOIacTH €ro NpUMEHEHUs U
0COOEHHOCTH.

TunoBbie BONpocHI IPHU codece10BAHNHN 110 JIA00PATOPHBIM padoTam

Tema: Penmeenoeckue annapamol
. Kak ycTpoena pentrenoBckas Tpyoka?
. 171 9ero coyKuT KaTo?
. s gero ciyxut ocHOBaHUE aHOAa?
. Uro Takoe 3epkaiio aHoja?
. Kak Beiriisimutr BAX peHTreHoBCKOM TpyOKu?

DN D W N =

Tema: Ilpupooa penmezenosckux nyueil
. Kakyto npupoy UMEIOT peHTT€HOBCKHUE JTyUH?
. B xakoii 0051acTy IIKabl 3JIEKTPOMAarHUTHRIX BOJTH HAXOSATCS PEHTTEHOBCKHE JTyIH?
. Kakoii criekTp ucmyckaeT peHTreHOBCKas Tpyoka?
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4. Kaxoii crieKTp Ha3bIBaeTCs CIUIOLIHBIM?

5. Kakoil ciekTp Ha3bIBa€TCS XapaKTePUCTUYECKUM ?

6. Ot Kakux (PaKTOPOB 3aBUCHUT CIUIOIIHOW CIIEKTP?

7. Kak 00bsicHsIeTCS BOBHUKHOBEHHUE CILIOIIHOTO CIIeKTpa?

8. Kak 3aBUCHUT CIUIONIHOMN CIIEKTpP OT MaTepuaia anoaa?

9. Kak 3aBUCHT XapaKTepUCTHUECKHI CIIEKTP OT MaTepuaa 3epkajia anoaa?
10. Kak 00bsicHseTCS BOSHUKHOBEHUE XapaKTEPUCTHUECKOTO CIIeKTpa?

11. Kak Bo3nukarot K-, L-, M-, N- cepun XxapakTepucTUUECKOTro CrieKTpa?

Tema: Bzaumooeiicmeue peHmzen068cK020 u3iyueHus ¢ 6euiecneom

1. Kakue npouecchbl IPOUCXOIAT IPU IPOXOKIACHUN PEHTTEHOBCKUX JIy4el uepe3 BEeIecTBO?

2. Uto HazbiBaeTCs KOAGOUIIMESHTOM MOTJIONICHUS ?

3. Ot kakux (GaKTOPOB 3aBUCUT KOIPPHUIIMEHT MOTIOMIECHUS?

4. Kak pacrosaratotcsi CeKTp H3JIydeHHs TPyOKH M KpHBasl IOIVIOIIEHUS NPH YCIOBHUH, UTO
NOPSIKOBBIM HOMEp MaTepuana aHoJa MEHbIIE YeM MOPAJKOBBII HOMEp HCCIIEIYyEMOTo
KpucTamia?

5. Kak pacnonaratorcs CHEKTp M3Iy4eHMs] TPYOKM M KpHUBas IOIJIOIIEHUS IPU YCJIOBUH, UTO
HOPSIKOBBIM HOMEp MaTepualla aHO/a PaBEH MOPSIKOBOMY HOMEPY UCCIIEyeMOro Kpucrasia?
6. Kak pacrnonaratorcs CHEKTp M3Iy4eHMs] TPYOKM M KpHUBas IOIJIOLIEHUS IPU YCIOBUH, UTO
HOPSIKOBBIM HOMEp MaTepuaja aHoJa OoJiblle YeM IOpPSAKOBBI HOMEp HCCIeAyeMOro
KpucTaya?

7. Kakoe COOTHOIIEHME MEXIy IOpPSIJKOBBIM HOMEPOM aHOJa M HOPSAKOBBIM HOMEPOM
UCCJIEyEMOT0 KpUCTAJUIA JOJIKHO OBITh AJI ONTUMAIbHONU CHEMKH PEHTI€HOIPaMMBbI?

8. @uIbTPHI ¥ MPUHLUI UX BBIOODA.

Tema: /lugppakyus penmzenoeckux ayuei Kpucmaiiom

. Uro Ha3wiBaeTcs nHTEpPEepeHIueii?

. Kakue nyun unrepdepupyror npu o01y4eHUN KpUCTaIIa PEHTT€HOBCKUMHU JTydaMu?
. Beiectu popmyny Bynwda-bparros.

. UTo Takoe MEXIIIOCKOCTHOE paccTossHue? Kakue 3HaueHus: OHO IPUHUMAET?

. Uro Takoe nopsAa0K UHTEppepeHnn?

. UTo TaKkoe yroiy CKOJIbKEHUsA?

. Uro Ha3bIBaeTCs CTPYKTYPHBIM (pakTOpOoM?

. BeruucnuTh cTpykTypHBIN (hakTop JUIsl IPOCTON KyOMUECKON PELIeTKH.

. Beruncnuth cTpykTypHBIN (haktop i pemetku ¢ OLIK ctpykrypoit.

10 Beruncautsb cTpykTypHbIi hakrop ans pemerku ¢ ['LIK cTpykTypoi.

11. Kakue 3HaueHUs MPUHUMAIOT HHACKCH MuIiepa st IpoCToi KyOMuecKou pereTku?
12. Kakne 3HaueHus NpuHUMArOT HHAEKCH Munepa ais pemetku ¢ OLK cTpykTypoii?
13. Kakue 3HaueHus NpuHUMAIOT UHAEKCH Muepa st pemetku ¢ LK crpykrypoi?
14. BIUUCINUTD CTPYKTYpPHBIH (hakTop is pemietku ¢ ctpykrypoit CSCI.

15. BorauciuTh CTpYKTYpHBIi hakTop s pemeTku ¢ crpykrypoii NaCl.

15. Yto Ha3bIBaeTCsI aTOMHBIM MHOXKUTETIEM?

16. Kakumu napamerpamu onpeensieTcss aTOMHbIA MHOXKUTENb?

O 00 1N DN K W —

Tema: Huouyuposanue peHmzeHozpamm
1. Yto Ha3bIBaeTCA HHAUIIUPOBAHUEM ]
2. B yem cocTouT cyTh rpaduuecKoro HHIUIUPOBAHUS?

3. B 4eM COCTOUT CyTh aHATUTHYECKOTO MHANIIUPOBAHUS?
2

in“o . .
4. BpBIYMCIUTHh TEOPETUYECKUE 3HAUYCHUS 72' JUIST KPUCTALIOB C TIPOCTOM KyOMUYeCKOu
1
PELIETKOM.
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in%é,

5. BBIUMCIUTH TEOPETUUECKUE 3HAUCHUS s kpuctauioB ¢ OLK pemieTkoi.

=2
in“ 6,
=12
in® 6, y
6. BerancinTh T€OpeTHYECKUE 3HAYEHHA — - Ul KpucTaiuios ¢ 'K pemeTkoii.
1
Tunosble 3a]aHUs HA KOHTPOJILHYI0O paboTy
B Tabnuiie npuBeaeHbl PEHTTEHOBCKUE JTaHHbIE U1 Meau. OnpeneuTh TUIT PEIIeTKH, WHIEKCHI

Muinepa TuHUN, TapaMeTp PELIETKH, aTOMHBINA PaJyC U PEHTTEHOBCKYIO IUIOTHOCTh

HOMEP 20,
JIMHAU rpanu.
1 43.35
2 50.51
3 74.20
4 90.02
) 95.19
6 117.03
7 136.84
8 145.14

B tabnune npuseaensl peHrreHoBckue Aanubie st CSCl. Onpenenuts THIT pEIIeTKH, HHICKCHI
Munnepa TuHHM, TApaMETP PEUICTKH

HOMEp 20,
JINHUU rpam.
1 21.62
2 30.77
3 37.91
4 44.06
5 49.60
6 54.70
7 64.09
8 68.48
9 72.74
10 76.95
11 81.08
12 85.10
13 89.19
14 97.16
15 101.29
16 105.41
17 109.67
18 114.03
19 118.50
23 146.05
21 133.51
22
20 139.38
123.29

Bomnpocsl 111 npoBeaeHUs IK3aMEHa
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1 IudpakunoHHbIE METOBI MCCIEOBAHUS CTPYKTYpPhI TBEpAbIX Tel. Pentrenorpadus,
HeuTpoHorpadus, snexkTpoHorpadus. OcoOeHHOCTH H3THX MeETOA0B. (OCHOBHBIE TOHSTHA,
XapaKTepU3yIOIMe  B3aUMOACWCTBUE  paA3IMYHBIX BUJOB  M3JIYYEHHMs C  BELIECTBOM.
CpaBHUTENIbHAS XapaKTEPUCTUKA B3aUMOJCHCTBUS PEHTTEHOBCKOIO HM3Jy4Y€HUs, JIEKTPOHOB U
HEHUTPOHOB C BEILIECTBOM.

2 Ilpupona peHTreHOBCKUX Jyded. [lomydeHue peHTreHOBCKUX Jiyded. PeHTreHOBCKUe
TpyOkH. MexaHW3M BO3HHKHOBEHHS M CBOMCTBA CIUIOIIHOTO PEHTI'€HOBCKOTO H3IIyYCHHS.
Pacnipenenenrie  MHTEHCUBHOCTM — CIUIOIIHOTO  u3iydeHus. DakrTopel, BIMAOIIME Ha
MHTEHCUBHOCTD CIUIOIIHOIO PEHTI€HOBCKOI'O U3TyUEHHUSI.

3 MexaHu3M BO3HMKHOBEHHS M CBOMCTBA XapaKTEPUCTHYECKOrO MU3NydeHHs. ToHKas
CTPYKTypa XapaKTepUCTHYECKHX crekTpoB. llpaBuna otrOopa M jaumarpamMma IEpexo/oB.
dotorpdexrt. Oxe-3dpdexr. Bropuunsie ciekTpsl. Oiroopectiennus. [IpuMeHeHre BTOPHIHOTO
U3ITy4YEHHUS.

4 TlornomeHrue PEHTTEHOBCKUX Jyded BeriecTBOM. Kod(phUIIMEHTH MOTIONIEHUs, UX
3aBUCUMOCTh OT JUIMHBI M IOPSAJAKOBOTO HOMEpPA IMOIJOTUTENS, CKAuyKd IOIVIOIIECHHUS.
Omnpenenenne kodpdunrentoB noriomenus. [lonarue o kiaccuyeckold U KBaHTOBOM TEOpUU
NOrIOIEeHUSI. PUIBTPHI.

5 PaccesHue peHTreHOBCKHUX Jy4dell KpucTauioM. YpaBHenue Bynbda-bparros.
Wntepdepentmonnas pynkuus Jlays. Ananus uarepdepenunonnoit pynkmun Jlays. OcHOBHBIE
U MOOOYHBIE MAaKCUMYMbI, COOTHOIICHHWE HX HHTEHCHUBHOCTEH. YcCIIOBUS HHTEpEpEeHIINH,
BBIpO)KEHHBIC Yepe3 BekTop oOpatHOoW pemerku. Chepa DBanmpaa. PaccesHue peHTreHOBCKHX
Jy4ell KpucTaulaMU CO CIIOKHBIM 6a3ucoM. CTpykTypHblit ¢akrop. [IpaBuia noracanus. Pacuer
CTPYKTYpPHOTO (hakTOpa JIJIsi MPOCTEHIINX CTPYKTYP.

6 PaccessHue peHTreHOBCKHX JIydel CBOOOIHBIM AJIEKTPOHOM. MHOXUTeNnb ToMIicoHa.
PaccesiHue peHTreHOBCKUX JTy4el OHOAIEKTPOHHBIM aTOMOM. PaccesiHie peHTI€HOBCKUX JIyuei
MHOT02JIEKTPOHHBIM aTOMOM. ATOMHBIH (PakTOp paccesHusl.

7 BnusHue TEMJIOBBIX KOJIEOAaHWM aTOMOB Ha HHTEHCUBHOCTh PAaCCESTHHOTO
peHtreHoBckoro usnyuenus. ®akrop Jlebas-Bamiepa. OnpeneneHue amIuidTybl TEIUIOBBIX
KOJICOAHU aTOMOB U3 PEHTT€HOBCKHX JIaHHBIX.

8 T'eomerpuueckuii u abCOpOLMOHHBIA  (aKTOPbl HMHTEHCHUBHOCTU  pPacCesHUs
PEHTT€HOBCKOT0 U31y4eHHs. PaKkTop NOBTOPSIEMOCTH.

11 KunemaTtnueckass Teopusi paccesHUs PEHTICHOBCKUX JIyded. Belpaxenue s
MHTEHCUBHOCTHU PACcCESIHHOTO U3JIy4€HUsl B IPUOIMKEHUU KMHeMaTtudeckoi teopu. [lonstue o
JUHAMHUYECKON TOPUM PACCESIHUSI PEHTT€HOBCKUX Jiyuel. [lepBruHas 1 BTOpUYHas DKCTUHKIUS.

12 Metog Jlays. Bo3HukHOBeHHE HHTEpPEpEeHIIMOHHON KapTHHBI B MeToae Jlays. Kpyr
3a/a4, pellaeMbIX C MOMOIIb0 Meroaa Jlays. YcinoBus cheMKHM JaysrpaMM M SIHATPAMM.
['eomeTpus uHTEpPEepeHIIMOHHON KapTHUHBI. ['HOMOHMUecKas MpoeKuus. 30HalIbHbIE KPHUBBIE.
OcoOeHHOCTH  pacrloyioKeHHsl TMATeH Ha Jaysrpammax. OrmpeseneHue OpPUEHTUPOBKU
MOHOKpHCTAJIJIA T10 JIay3rpaMMaM U IHUTpaMMam.

13 Meron Mle6as — Hlepepa. BoznukHOBeHHE MHTEPPEPECHIIMOHHON KapTHUHBI B METO/E
Heb6as. UnaunupoBanue nedaerpamm. Kpyr 3aga4, permaemMsix ¢ momoisio metoaa Jledas.

14 Meron Bpamenus. I['eomerpus HHTepPEpeHIMOHHON KapTuHbL. OmpeneneHue
nepuoja WACHTUYHOCTU [0 pEHTreHorpamMme BpalleHus. MHaunupoBaHHe PpEHTreHOrpaMM
BpalllCHUS.

15 DnextpoHorpaduyeckuii METOJl HCCIENOBaHUS CTPYKTypbl. Ero moctouHcTBa u
HenoctaTku. O0IacTH NPUMEHEHHUS.

16 HelitpoHorpadudeckuii MeTos1 cciaea0BaHus CTPYKTyphl. O01acT ero NpuMeHeHUs
U OCOOCHHOCTH.
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[Ipumep  SK3aMeHAUMOHHOrOo  Omyera 1o  aucuumummbe  « U@ paKIMOHHBINA
CTDVKTVDHBIﬁ AHAJIN3)»:

MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu
OI'bOY BO «bamkupckuii rocyJapCTBEHHbIM YHUBEPCUTET»
DU3UKO-TEXHUYECKUA UHCTUTYT
Kadenpa obmieii puzuku

3K3AMEHAILIMOHHBINA BUJIET Ne 1
10 JUCUUILINHE «DIIEKTPUYECKUE U MATHUTHBIE U3MEPEHUS.
«/IndpakuMOHHBIH CTPYKTYPHbIA aHAJIHU3)
Hanpasnenue 03.03.02 «®U3UKA»
[Ipodpunb «Pusrka KOHAEHCUPOBAHHOTO COCTOSIHUS BELIECTBA»

1. JudpakuroHHble METOJIbI aHaJM3a CTPYKTYphl BemiecTBa. CpaBHUTEIbHAS
xapakrepuctrka PCA, snexkrpoHorpaduu u HeTpoHoTrpaduu.

2. BzauMopelcTBHE PEHTTCHOBCKMX Jydeld C BEHIECTBOM. MeXaHH3Mbl
ocnabaeHusl.

3aBenyromuii kadeapon . / banananos M.X./
(moAmuCh) (®.1.0.)

Kpumepuu oyenku ona skzamena:

- 25-30 fannoe evicmasnaemcs cmyoenmy, eciu Cmyoenm Odail NOIHble, PA36epHymble
omeemvl HaA 6Ce  MeOopemuyecKkue BONpocbl  Ouiemda, NPOOEMOHCMPUPOBAL  3HAHUE
@DYHKYUOHANLHBIX BO3MOACHOCIEL, MEPMUHOLO2UU, OCHOBHLIX DNEMEHMO08, YMeHUe NPUMEHAMb
meopemuyecKue 3HAHUsL NpuU 8bINOIHEeHUU npakmuyeckux 3aoanui. Cmyoenm Oe3 3ampyoneHutl
omeemun Ha 6ce OONOJIHUMENbHble 60npockl. I[Ipakmuueckas uacmv pabomuvl BbINOIHEHA
NOIHOCMbIO Oe3 HemoYHOCmell U OUUOOK,

- 17-24 6annoe evicmasisemcs cmyoeHmy, eciu CMYOeHm PACKpbll 8 OCHOBHOM
meopemuyecKue 60npocwyl, 0OHAKO OONYUeHbl HEMOYHOCU 8 ONPedeNeHUU OCHOBHBIX NOHAMUIL
Ilpu omeeme Ha OononrHumenvhvle 60NPOCHL OONYyWeHvl Heboabuiue Hemounocmu. Ilpu
BbINOTHEHUU NPAKMUYECKOU Yacmu pabomsl OONYujeHbl HeCyuecmeeHHble OUUOKU,
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- 10-16 6annos evicmasnsemcs cmyOeHmy, eciu npu omeeme Ha meopemuiecKue 60npocyl
CMy0enmom OONYUeHO HeCKONbKO CYUieCMBeHHbIX OUUOOK 8 MOJIKOBAHUU OCHOBHBIX NOHAMUL.
Jlocuxka u nornoma omeema cmpaoam 3aMemubIMU U3bAHAMU. 3amemHbl npodensbl 8 3HAHUU
OCHOBHBIX Memo0os. Teopemuyeckue G0ONPOCHI 8 YEIOM U3N0NHCEHbI O0CMAMOYHO, HO C
nponyckamu mamepuana. Mmeromca npuHyunuaivhvie owuOKU 6 102UKe NOCMpPOeHUs omeema
Ha eonpoc. CmyOoeHm He peuiul 3a0a4y Uil npu peuteruu 0onyuervl epyovie ouuoKu,

- 1-10 fannoe svicmaeisemcs cmyoenmy, eciu omeem HA MmeopemudecKue 0Nnpocvl
ceudemenbcmayem 0 HeNOHUMAHUU U KpatiHe HeNOIHOM 3HAHUU OCHOBHbLIX NOHAMULL U MemOo00s.
Obnapyoicueaemcsi  omcymcmeue HAGblIKO8 NPUMEHEHUs  Meopemuvyeckux 3HAHUtl  npu
8bINOIHEHUU npakmudeckux 3aoanuu. Cmyoenm He CcMO02 Omeemums HU HA OOUH
00NOIHUMENbHbIU BONPOC.

ITepeBon omenku u3 100-0ayuibHONM B YETHIPEXOAUIBHYIO IMPOU3BOIUTCS CICAYIOIINM
o0pazoM:

-oTan4HO - oT 80 10 110 6amioB (Bxiroyas 10 moompuTeTbHBIX OAJIIOB);

-xopotuo - oT 60 10 79 6anoB;

-YIOBJIETBOPUTEIBHO - OT 45 10 59 Gamios;

-HCYIOBJICTBOPUTEIIBHO - MEHee 45 06auioB.

KpuTepuu oneHKM o co6ece0BaHMUI0, JOMYCKY K JIAGOPaTOPHBIM paGoTaM U K
3al[UTe OTYETOB

5 Gannoe svicmasnsiemcst cmyoeHmy, eciu CmyoeHm 0ajl NOJHble, PA36EPHYMmble OMEembl Ha 6Ce
meopemuyeckue  80NpoOcyl  Oulema,  NPOOEMOHCMPUPOBANl  3HAHUE  (YHKYUOHAIbHBIX
B03MOJICHOCTEN, MEPMUHONO2UU, OCHOBHLIX JIEMEHMO8, YMEHUEe NPUMEHSMb MeopemuyecKue
3HAHUSL NPU BLINOAHEHUU npakmuveckux 3adanutl. Cmyodenm Oe3 3ampyoHeHull Omeemusl Ha 8ce
oononHumenvHvle 8onpocel. Ilpakmuyeckas uacmes padomvl 6bINOIHEHA NOIHOCMbIO 0e3
HemoyHocmell U OUUOOK,

4 banna svicmasnsiemcs cmyoewmy, eciu CHYOEHm PACKPbLL 8 OCHOGHOM MmeopemuiecKue
80NPOCHL, OOHAKO OONYWEHbl HEMOYHOCMU 8 ONpedeNeHUU OCHO8HbIX nowsamuu. IIpu omeeme Ha
OONONHUMENbHbIE ~ BONPOCHL  OONYWeHbl  Hebonvuue Hemoynocmu. Ilpu  vinonneHuu
APAKmuyecKol yacmu pabomsl OONYujeHvl HeCywecmeeHHble OUUOKU,

3 banna svicmasnsiemcs cmyoenwmy, eciu npu omeeme Ha meopemuyecKue 60npocvl CMyOeHmoMm
O0ONYWEHO HECKONbKO CYUJeCMBEHHbIX OUUOOK 8 MOIKOBAHUU OCHOBHLIX nouamuu. Jlocuxka u
HOJIHOMA OMeema cmpaoarom 3aMemHbIMU U3bAHAMU. 3aMemHbl npodensbl 8 3HAHUU OCHOBHLIX
Memo0os. Teopemuueckue 60nNPOCHI 8 YENOM U3NONHCEHbI OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. Mmeromes npunyunuaivbHble OwuUOKU 6 JI02UKe NOCMPOCHUs OMEema Ha B0NpoC.
Cmyodenm He pewiun 3a0a4y uiu npu peuleHuu 0onyuweHvl cpyovie ouuoKu,

0 6annoe esvicmasnsemca cmyoewmy, eciu omeem HA  MeopemuvecKue  B80NPOChl
ceudemenbcmeyem 0 HeNOHUMAHUU U KPalHe HeNnOJIHOM 3HAHUU OCHOBHLIX NOHAMULL U MEeMOoOO08.
Obnapyoicueaemcesi  omcymcmeue HABbIKO8 NPUMEHeHUs  Meopemudeckux 3HAHUull  npu
8bINOIHEHUU npakmudeckux 3aoanui. Cmyoenm He cMo2 omeemums HU HA OOUH
OONONHUMENbHBLI 80NPOC.

Kpurepun oueHkH npu TeCTUPOBAHUM:

0 GayuTOB BBICTABIISAETCS CTYACHTY, €CITH CTY/ICHT OTBETHJI HEMPABIJIBHO HA BOIIPOC

1 Gann BeICTABISIETCS CTYACHTY, €CITU CTYJACHT OTBETHII IPABUIILHO HA BOMIPOC

Tect cocrout u3 25 Bonpocos. Mtorossrii 6amt npuBoguTcs B 10-Tu Ga/NIbHYIO CUCTEMY
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4.3 PeliTHHT-TIVIaH JUCHUIIUHBI
PelTuHr—1u1ad TMCHUILIMHBI TIPEICTABIICH B MIPUIOKEHUHN 2

5. YyebHO-MeTOAMYECKOE U MH(DOPMaLMOHHOE obecneyeHne UCLUMNIINHDI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAUMOM ISt
OCBOEHUS TUCHHILIMHBI

OcHoBHasi iuTepaTypa:

1. AnpmyxametoB P.®. OCHOBBI pEHTT€HOCTPYKTYPHOT'O aHaIN3a Yoa PUL baml'y
2013 . 88 c. (25 7K3)

2. Tlopaii-Kommn, Muxamn AsnexkcanapoBud. OCHOBBI CTPYKTYPHOTO aHadM3a XMMHUYECKHX
coemuHeHU : [YueO.mocobue i xum.crner.yH-ToB] / M.A. Ilopaii-Kommn — M. :
Breicur.mkoma, 1982 .— 151 c. : un (20 7k3)

3. AnbpmyxameToB P.®. ®u3nka MeTaJI0B U CIIJIABOB Yda PUL bamuly

2013 r. 260 c. (34 3k3)

4. AnbmyxameroB P.®. Pa6. Ne 7. Omnpenenenue pazmepoB OJIOKOB U MHKPOHAMPSKEHUN
PEHTTEHOBCKUM METO/IOM.. Yoa. PUILL bamlVy.-2016.-11 C.
https://elib.bashedu.ru/dl/local/Almuhametov sost Opredelenie razmerov blokov lab 5 2016.pdf>.

. JlomoJIHUTe IbHAS JIUTepaTypa:
. Kurrens Y. «BBegenue B pusuky tBepaoro temna», 1978 r. (32 sk3)
. Ko0Oa, JIeonnn MuxaitioBud. PeHtrenoda3oBsiii ananu3 .— 2-¢ u3J1.,A01.1 nepepad. — M. :
Uzn-Bo MI'Y, 1976 .— 232c¢ (4 3k3)
. Beiicc P. «®u3suka tBepaoro tena», M.:Atomuzaar, 1968 r. (4 ak3).
. Ymanckuit S.C. «Pentrenorpadus meramnony, Metamtyprus, 1969 r. (3 5k3)
Teopust paccessnus peHTreHoBckux jayden. B.M. MBeponosa, I'.Il. PeskeBnu. MK MI'Y.
1978. 277 c. (3 7kx3)
6. Kuraiiroponckuii, Anekcanap VMcaakoBuu. Teopusi crpykrypHoro ananmm3a .— M. : AH
CCCP, 1957 .— 284c (3 7x3)

N -

B~ W

o

MeTtoauyeckue yKazaHusi K BbINOJHEHUIO J1a00opaTopHbIX padoT no «/{udpakunoHHbIi
CTPYKTYPHBIii aHATU3»:

AnpmyxametoB P.®. Pa6. Ne 1. W3ydenue ycrpoiicTBa U pabOThl PEHTI€HOBCKHX aIlllapaToB.
Ya. PULL bamlVY.-2012.-12 c.

AnpmyxametoB P.®. Pa6. Ne 3. KauectBeHHblll peHTreHodas3obiii aHanus. Y da. PUL baml'Vy .-
2012.-20 c.

AnbemyxametoB P.®. Pa6. Ne 4. HununupoBaHue PEHTTEHOTPAMM KPUCTAJUIOB KyOHWYECKOH
cuHroHunu. OnpeeneHue TUIA 3JIEMEHTApHOM sS4YeHKH, paauyca MeTaNIM4eCKUX aTOMOB U
TUIOTHOCTH METAJUIOB peHTreHorpaduaeckum meroaom. Y da. PULL baml'Y.-2012.-8 c.

AnpmyxametoB P.®. fAxmmbae P.A. Pa6. Ne 5. Ilpene3nioHHBIE METOMABI OMpeAcIeHUs
mapaMeTpoB dJieMeHTapHoU suekku.. Y da. PUL] bamlVY.-2012.-22 c.

SkmmbaeB P.A. Pa6. Ne 6. DnemeHTHl KpucTauiorpaguu U ONpenesieHHe MPOCTPaHCTBEHHON
OpHEHTaIuN MOHOKpHcTaia MetojoM Jlays. Yda. PULL bamlY.-2012.-20 c.

AnbmyxameroB P.®. Pa6. Ne 7. Omnpenenenue pa3mMepoB OJOKOB M MUKPOHANPSKECHUN
PEHTTCHOBCKUM METO/IOM.. Yoa. PUILL baml'V.-2016.-11 C.
https://elib.bashedu.ru/dl/local/Almuhametov sost Opredelenie razmerov blokov lab 5 2016.pdf>.
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6140&TERM=%D0%9F%D0%BE%D1%80%D0%B0%D0%B9-%D0%9A%D0%BE%D1%88%D0%B8%D1%86,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Opredelenie%20razmerov%20blokov_lab%205_2016.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6140&TERM=%D0%9A%D0%BE%D0%B2%D0%B1%D0%B0,%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=6140&TERM=%D0%9A%D0%B8%D1%82%D0%B0%D0%B9%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D1%81%D0%B0%D0%B0%D0%BA%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Almuhametov_sost_Opredelenie%20razmerov%20blokov_lab%205_2016.pdf

AnbpmyxameTtoB P.®. Pa6. Ne 11. W3yuenue ycTpoiicTBa W mpHHLUIA pabOTHl PEHTIC€HOBCKUX
nudpakromerpoB. M3yuenune penrrenoBckoro mudpakromerpa JIPOH-7. Yda. PUL] baml'V.-
2012.-14 c.

5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»
U MPOTrPaMMHOI0 ofecrneyeHnsi, He0OXOAMMBIX /IS OCBOCHH S M CLHHUIIJIHHbI

1. VueGubie mocoOus, hu3nUecKuii MpakTUKyM, AeMoHcTpanun. Kadeapa obmiei Gpusznku
duspaxka MI'Y um. M.B. Jlomonocosa: http://genphys.phys.msu.ru
2. Y4eOHO-METOIMYECKHE MaTepUualibl U JJabopaTopHbIe MpakTUKyMbl.Kadeapa oomei Gpuznku
HoBocubupckoro rocynapcrseHHoro yausepeurera: http://phys.nsu.ru/ok01/
dusnkam - mpernogaBaressiM U cryaenTam: http://teachmen.csu.ru
Y4eOHbIe MaTepHalbl 0 PU3MKE - MEXaHUKA, TEPMOAMHAMHKA, SJICKTPOJMHAMHUKA,
9JIEKTPOCTATHKA, ONITHKA, KBaHTOBas (usmka: http://www.omsknet.ru/acad/fr_elect.htm
5. ®dwusuueckas >HIUKIONEANS B 5-TH Tomax: http://www.elmagn.chalmers.se
6. DnexrponHas 6mbauoTeunas cucrema. Db bamly. — CoGcTBeHHast 37EKTPOH-
Hast OMOIMOTeKa yUeOHBIX M HAYYHBIX JICKTPOHHBIX U3/IaHUH, KOTOPAs BKJIFOYAET
u3nanus npemnojaasareneit bamlyY. ABToprU30BaHHBIN TOCTYI MO TAPOIIIO U3 JIIO-
Ooii Touku cetu MuatepHer. Peructpamus B bubmmoteke baml'V, nanpaeimuit
JOCTYT U3 Jito0oii Touku ceth MuTepHet. — https://elib.bashedu.ru/
12. DnexTpoHHas OMOMMOTEYHAs CUCTEMa . Y HUBEPCUTETCKAs OMOIMOTEeKa OHJIAIH.
— IMonnotekcroBas b/l yueOHBIX U HAYYHBIX IEKTPOHHBIX U3AaHUNA. ABTOpH-
30BaHHBII 1OCTYH MO NaposIo u3 1000 Touku cetu MuTepHer. Perucrpauus B
bubnuorexe baml'Y, nanpHeiimmit gocTyn u3 a0001 Touku cetd MHTepHeT. —
https://biblioclub.ru/13.
13. DnexTpoHHas OubIMoTeuHas cucreMa usnatenbcersa Jlanb. — [lonHoTekcToBas
B/l y4eOHBIX W Hay4dHBIX SJIEKTPOHHBIX W3JAHUHA. ABTOPH30BAHHBIA JOCTYN IO MApONI0 U3
moboii Touku cetu MutepHet. Peructpanus B bubnmoreke baml'y, nanpneimmii noctyn u3
nro0oii Touku cetu MuTtepuer. — https://e.lanbook.com/
14. OnexTpoHHbd  KaTtamor bubmmoreku bamlV—CnpaBo4yHO-IOUCKOBBINM  ammapar
O6ubnmuoreku. Bxmowaer B cebs cucTeMy — KaTaJloroB M KapTOTEK, CIPaBOYHO-
oubnuorpadudeckuii poua. — http://www.bashlib.ru/catalogi/

w

>

1.
6. MaTepua/ibHO-TeXHUYecKas 0a3a, HeoOX0AUMAas 115 OCYLIeCTBJICHHS
06p830BaTeJILHOFO nmpouecca mo TMCuUMIJInHEe
Haumenosanue Buo 3anamuii Haumenoeanue obopyoosanus,
cneuuaiu3upoeantHblx npocpamMmHoO2o obecneuenusn
ayoumopuil,
Kabunemoe,
Jaabopamopuil
1 2 3
Ayaumopuﬂ 318 ﬂem;uu Kommnerorep, MynbTUMEIUITHBIA NPOEKTOp, OSKpaH,
JIOCKA.
yueGHas ayauropus 411 Jlabopamopnvle pabomer | KOMILIEKTHI TaOOpaTOPHBIX pabOT, MeOEITh, TOCKa
«JTaGoparopusi PentrenoBckuii anmapar UPYC-3
PEHTTEHOCTPYKTYPHOTO Hoszumertp penrrenosckuii JPI'3
AHATH3AY Kawmeps! perrrenoBckue PKB-86, PK/I-57, KPOC
IlepcoHanbHbII KOMIBIOTED
IIporpammuoe obecrnieueHue:
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuriensust OLP NL Academic
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http://genphys.phys.msu.ru/
http://phys.nsu.ru/ok01/
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http://www.omsknet.ru/acad/fr_elect.htm
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https://elib.bashedu.ru/
https://biblioclub.ru/13

Edition, 6eccpounas. dorosop Ne 104 ot 17.06.2013
.
2. Microsoft Office Standard 2013 Russian. JIuten3us
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne
114 o1 12.11.2014 1.

IpunTep Kyocera FS -1040

yuebnas ayauropus 103
«JIabopatopus
PEHTTEHOCTIEKTPAIILHOTO
aHAITN3a»

Jlabopamopnule
pabomul, 8bINONIHEHUE
bakanagpcKux, u
Ma2ucmepcKux u
acnupascmkux pabom,

Amnamm3atop BPA-18

IlepcoHanbHBIN KOMIBIOTED

[IporpammHOe obecnicucHuUE:

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. Torosop Ne 104 ot 17.06.2013
r.

2. Microsoft Office Standard 2013 Russian. JInuen3ust
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne
114 01 12.11.2014 1.

[punTep Kyocera FS -1040

Habop nccnenyeMbix o0pasios

yue6uas aynuropus 1 04a Jlabopamopnule Hdudpakxrometp peatreHoBckuit JJPOH-7
«JTaGopaTopusi PEHTTEHOBCKO PA00mbl, svinoanenue | BricokoTemmepatypras kamepa HTK-1200
Ju(pPAKTOMETPUN» 0aKanagpcKux, u | Jdo3zumerp penrreHoBckuii JPI'3
Ma2ucmepcKux u | TlepcoHaJIbHBIIT KOMITBIOTEP
acnupascmkux pabom, [IporpammHoe obecnieueHue:
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. Torosop Ne 104 ot 17.06.2013
T.
2. Microsoft Office Standard 2013 Russian. JInmen3nus
OLP NL Academic Edition, 6eccpounas. JJorosop Ne
114 o1 12.11.2014 .
[punTep Kyocera FS -1040
Habop uccnenyeMbix o0pasios
yueGHas ayauropus 115 Jlabopamopnvle Hudpakxromerp pentreHoBckuii JJPOH-3
«JIaGopaTopusi PEHTTEHOBCKOT PA0ombl, evinoanenue | BeicokoTeMmepaTypHas KaMmepa YB/-2000.

JADPAKTOMETPHIT bakanaspckux, u | IlepcoHaNbHBIN KOMIBIOTEP
Ma2ucmepcKux u | IlporpammHoe obGecrnieueHue:
acnupancmkux pabom, 1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. Torosop Ne 104 ot 17.06.2013
T.
2. Microsoft Office Standard 2013 Russian. JInnen3sust
OLP NL Academic Edition, 6eccpounas. JJorosop Ne
114 o1 12.11.2014 .
punTep Kyocera FS -1040
HaGop nccneayembix o0pas3ion
KOMnbiOWleprllZ Kiuacc KOManOWZepHOe KOMHLIOTepI)I, HMMEIOIIUE CBSI3b C CUCTEMOM KOHTPOJIA
412 mecmuposanue KagyecTBa 00y4eHusl.
Bonsimast @HgﬂquKag Jlekuun Jocka, KOMIIBIOTEP, MYJIbTUMEIUNHBIA IPOEKTOP,
aynuropus 02 OKpaH
IIporpammHoe obecnieuenue:
1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JIuniensus OLP NL Academic
Edition, 6eccpounas. Torosop Ne 104 or 17.06.2013
T.
2. Microsoft Office Standard 2013 Russian. JInuen3ust
OLP NL Academic Edition, 6eccpounas. JJoropop Ne
114 o1 12.11.2014 .
yueonaa ayoumopus 01 HpaKTI/IIICCKI/Ie JHocka, Men, COOpHUKH 3a/1a4, KAITBKYJISATOP
npoeedenus SAHAMUL | 3 aTyg
CeMUHAPCKO20 muna:

aypuropuu Ne 322 nnmu Ne 324

nnu Ne 318 (dusmar kopiryc)
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Uuraneueii  3an1  Nel | CamocTosTenbHas Hayunblit u yueOHbIN (OHI, HAYyYHAS IEPUOIHKA,
(rmaBHBIHA KOpIyC, 1 dTaXK) pabora K (momHo0m0K) - 3 mmr, Wi-Fi goctyn s
MOOMIIBHBIX YCTPOMCTB, HEOTPAHHMUYCHHBIH JOCTYN K
OBC u B/l; xonuuecTBO MOCag0YHBIX MeCT — 76.

Uuraneuerid  3am Ne2 | CamocTosTenpHas Hayussrit u yueOHbIN (HOHI, HAyIHAS IEPUOIUKA,
(xopmyc ¢u3mara, 2 3Tax) pabota Wi-Fi  goctym st MOOWIBHBIX — YCTPOWCTB,
HeorpanmueHHBIN noctyn k OBC u BJl; xommuectBo
mocaoyHbIX MecT — 50.

Uuraneuerid  3am Ne4 | CamocTosiTenpHas Hayusesrit u yueOHbIN GOHI, HAyIHAS IEPHUOTUKA,
(xopmyc O6nodaxka, 4 aTax) pabota HeorpanuueHHbIN noctyn k OBC u BJl; xonudectBo
rocaioyHbIx Mect — 60.

[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUPEX/JEHUE BBICIIEI'O OBPASOBAHUA
«bAIIKUPCKUU T'OCYJAPCTBEHHBIM YHUBEPCUTET»

COJEPXXKAHUE PABOYENM ITPOI PAMMBI

JucuuIInHbl JndpakiuoHHbINi CTPYKTYPHBIM aHAJIM3 Ha 8 cemMecTp
(HauMeHOBaHUE JUCIUTIIIMHBI)

ouHas
(dopma 00ydeHust
Bua padorsl O0BeM TUCHUILTAHBI
O6mas TpynoeMkocTs aucturuinabl (3ET / gacos) 5/180
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 69.2
JIEKITUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 18
71a00paTOPHBIX 34

JIpyrux (rpynmnoBasi, UHAUBUAYyalbHasi KOHCYJIbTALUS U UHBIE BUIbI
y4eOHOI eI TeNbHOCTH, TPeycMaTpUBatoIIye padoTy 00yJyaromuxcs

¢ mpenojasarenem) OKP 1.2
Y4eOHbIX YacOB Ha CaMOCTOATENbHYIO padoTy obyuatonmxcs (CPC) 85
KoHTposis ( MOATOTOBKA K 3K3aMEHY/3a4eTy) 25.8

®opma(bl) KOHTPOJIS:
9K3aMeH__ /[ cemecTp
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dopma H3y4YeHHsS] MaTEpHUaJIOB:

OcHoBHas

JEKIUH, MPAaKTUYECKUE 3aHATUSA, | U Sanann ®opma
CEeMUHapCKHe 3aHATUS, | TOTOJIHUTE TEKYILEro
nabopaTopHbIe paboThl, | TpHAS ZIaMoIcI;) KOHTPOJISI
No caMmocTosiTeNlbHas ~ paboTa U | IUTEpATyp ositen | YCTICBAEMOCTH
e Tema u conepxanue TPYJIOEMKOCTB (B yacax) a, Hoit (KOJJIOKBUYMBI,
peKoMeHy KOHTPOJIbHbIE
emas padore paboThl,
JIK | [IP/CEM | JIP CP CTyJIEHTaM ;ziﬂeH KOMITbIOTEPHBIE
(HoMepa u3 TECTHI U T.I1.)
CIIHCKA)
1 2 3 S) 6 7 8 9 10
Moay.s 1.
Haunbonee mmpoko mnpumMeHsiemble Au(paKIUOHHBIC [1]: T X!
1 METO/Ibl  MCCHEAOBAHUS  CTPYKTYPBI TBEABIX TelL: 5 5 (5] : §1.1 [2] YcTHblit onpoc
peHTreHorpadusi, HeuTpoHorpadus, SMEKTPOHOrpadHsL. §56
OcoOeHHOCTH 3THUX METOJOB, MX CpPaBHUTENIbHAS
XapaKTepUCTHKA.
®dusuka PEHTIE€HOBCKUX Iy4den. [Tonyyenue [1]: Tn.1,2
PCHTIeHOBCKUX  JIyueil. PeHTreHoBckue  TpyOKwH. [3] : §2,7-
MexaHu3M BO3HMKHOBEHHMsSI M CBOWMCTBA CILJIOLIHOTO 10 .
2. . Pacnpenencnu 2 5 |57 : 12 |[[A | Yomeiionpoc
PEHTT€HOBCKOTO U3Iy4EHUs aclpesielieHue | §58
MHTEHCUBHOCTU CIUIOIIHOIO M3IydeHus. DPakTopsl, 13,14.1
BIIUSIOLIME Ha MHTEHCUBHOCTh CIUIOIIHOTO
PEHTI€HOBCKOr'0 U3ITy4eHHs. PEHTTeHOBCKuUE anmnapaTsl
Mexanuszm BO3HUKHOBEHHUS u CBOMCTBa
XapaKTepUCTHUUYECKOTO M3NydyeHHs. TOHKas CTpYKTypa (] Tul [5]
3 XapakTepucTuueckux cnektpos. [IpaBuna orbopa u 2 5 § 4' 1 §1.4.2, | Ycrablid onpoc
' auarpamMmma  [epexoJoB.  BTopuuHbBIE  CHEKTpHI. 3] : §3 1.5
dnroopecueHnys. IIpumeHeHne BTOPUYHOTO )
U3JIy4EHUSL. .
4 [TormomeHne PEHTIEHOBCKUX  JIydeH  BEIIECTBOM. 9 15 [1]: .1 § | [5] YCTHBIH ompoc
' Koa¢¢punuenTsl mnornomeHus, HUX 3aBUCUMOCTb OT 5 §1.6- IIpoBepka
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JUIMHBI BOJIHBI M TOPSJAKOBOTO HOMEpa dJIEMEHTa [3] : §4-6 1.8 OTYETOB,
MOTJIOTHTENS, CKauku noriomeHus. [lonarue o TECTUPOBAHUE
KJIACCMYECKOM U KBAHTOBOM TEOpUM IOTJIOLICHUS.
OUIbTPBL.
Monyas 2.
Paccesnue peHTreHOBCKHX JIy4ed yIOPSIO4YECHHOU
cucteMoil aTtomoB. YpaBHeHue Bynbba-bparros. [2]:Tm.
Wntepdepennmonnas  ¢ynkuus  Jlays.  Anamus [4]:Tn4 |3§1-4 Y eTHbI olboc
uHTepdepeHonHod  pynknuu  Jlays.  YcioBus 10 20 [31 : §1,[5] bosepia p
uHTepEPEHINH, BRIPAKEHHBIE Yepe3 BEKTOP 00paTHOU 15-19, 27-| §2.2- O”EIGTOI;
PEIICTKY. Paccestaue PEHTI€HOBCKHX myuen 30 2.6 ’
KpUCTAJJIAaMH CO CJIOKHBIM 0a3zucoM. CTpyKTypHBIH
¢dakrop. IlpaBuna mnoracanus. Pacuer cTpykTypHOTO
(dakTopa U1 MPOCTEUIINX CTPYKTYP.
. 2 :
PaccesHue  peHTreHOBCKMX  Jy4eil  CBOOOJHBIM [2]
I'n.1§1 .
JIeKTpoHOM.  MHuoxutenb  Tomrmcona. PaccesiHue [3]:§31 -3 YcTHBIH onpoc
PEHTI€HOBCKUX JIydyell OJHO3JEKTPOHHBIM AaTOMOM. 15 [4] [5] ITpoBepka
PaccesiHre peHTreHOBCKHX JIy4€il MHOTOA3JIEKTPOHHBIM 'n.3§6 §2.1 OTYETOB
aToMOM. ATOMHBIH (pakTop paccessHUs 5 8 ’
. [2]I'n.4 | YcTHBIM onpoc
Bnusaue — TemnoBhIX  KojneOaHWMM  aTOMOB  Ha
[4]:Tn5 |:§1-3 ITpoBepka
WHTCHCUBHOCTh paccessHHOTO PEHTTEHOBCKOTO 10 )
[3]:§32 [5] OTYETOB
uznyuenus. Gakrop [lebas-Bannepa.. §2.9
o . VYceTHBIT onpoc
I'eomerpuueckuii 1 abcopOLIMOHHBIHN (haKTOPHI [5] p
[3] : §33- ITposepka
WHTEHCUBHOCTH paccestHus PEHTT€HOBCKOTO 8.8 36 §2.10,2 OTUCTOR
n3ny4yeHus. GakTop MOBTOPSEMOCTH A1 Tecmpo;aaHHe
Mopnyas 3. .
Mero M [1:T5 8 4
Il UCCIICOBAaHHMSI MOHOKPHCTAJLIOB. eTon 13- [4]
Jlays. Bo3HuKHOBeHHE MHTEP(EPEHLMOHHON KapTHUHBI 8 7 [3]' . §38- I'n.6 YceTHBIT onpoc
B Metojie Jlays B mpsiMOM U 0OpaTHOM IPOCTPAHCTBAX. 39 15'_19

Kpyr 3amau, pemaeMbix ¢ nomouipto Merona Jlayn.
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VYcnoBus CheMKH JlaysrpaMM M snurpamm. ['eomerpust

uHTEepEPEHITNOHHON KapTUHBI. I'nomoHMueckas

npoekuus.  3oHaimbHBIE ~ KpuBble.  OCOOEHHOCTH

pacrnojoXKeHusl MATeH Ha jaysrpammax. OmnpexneneHue

OPUEHTHUPOBKM MOHOKPHCTAJUIa MO JaydrpamMmam u

SNUIrpaMmam.

Meron  [ebas —  Illepepa. Bo3HnukHoBeHUE [1]:TnS5 § [4] V CTHEL OLDOC

UHTepPEpEeHIIMOHHOW KapTHHBI B Metone Jlebas. 1-3: p
10 1 8 5 ) I'n.6 [Tposepka

NuannupoBanue nebaerpamm. Kpyr 3amad, peraembix [3] : §45-

¢ oMol Meroaa Jlebas. 49 OTHETOB

Meron BpamieHus. ['eomerpuss uHTEphEpPEHIIMOHHOM [1]:TnS5 § [4] YcrHbIit onpoc
11 kapTuHbl. OmnpeneseHue Nepuojia HIAESHTUYHOCTH 110 1 5 5 1-3: L6 [IpoBepka

pEHTreHOorpaMMme BpAILICHUS. NuaunupoBanue [3] : §40- ' OTYETOB

PEHTreHOrpaMM BpallCHUsI. 44

DneKTpoHOrpapuIecKHii METOJ HCCIIEI0BaHUs [1]:Tn11 § [3] V CTHEL OLDOC
12 cTpykryphl. Ero nmocromncrBa u Hemocratku. O0nactu 1 5 2 §98 P

IIPUMEHEHHUSL. U

VYeTHBI onpoc

13 Heiirponorpaduueckuii METOJ MCCIIEN0BAHM | 5 [1]:Tn11 § | [3] IIpoBepka

CTpYKTYyphl. O6s1acTH €ro NpUuMEHEeHUsI 1 0COOEHHOCTU 3 §99 OTYETOB,

TECTUPOBAHUE

UTOro 16 18 34 110.8

OKP 1.2 yaca

BCEI'O HACOB 180 vacoB
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PedTHHI-IVIaHBI AMCIUILIUHBI
« lnppakiiMOHHBINA CTPYKTYPHBIN aHATU3 »

[Tpunoxxenue 2

Hampasnenune  03.03.02 «Dwuszukay
Kypc 4 cemecTp 8
Buabl yueoHoii gesarenbHocTn | bamn 3a | Uncno 3amanui 3a | bamisr
CTYJAEHTOB KOHKPETHOE CeMeCTp MuHuManbHBINA MakcumanbH
3a/laHue bIi1
Mopyas 1
Texkyumuii KOHTPOJIb
CobecenoBanme, pgomyck k | 0-5 2 0 10
nmabopaTopHO pabore,
BBITIOJTHEHHUE PAOOTHI.
PyOexHblil KOHTPOJIb
3amura oT4deTa mo | 0-10 1 0 10
nmabopaTopHO pabore,
TECTHPOBaHHUE
Bcero 0aJ1J10B 3a MOAYJIb 0 20
MoayJs 2
Texkyumui KOHTPOJIb
CobecenoBanme, pgomyck k | 0-5 2 0 10
nmabopaTopHO paborte,
BEITIOJTHEHHUE PA0OTHI.
PyOexHblii KOHTPOJIb
3amuTa oT4era mo | 0-10 1 0 10
nmabopaTopHO paborte,
TECTHPOBaHUE
Bcero 6a/110B 32 MOYJIb 0 20
Mopayas 3
Texkyumui KOHTPOJIb
CobecenoBanme, pgomyck k | 0-5 4 0 20
nabopatopHoi pabore,
BBITIOJTHEHHE PAOOTHI.
PyGe:kHblii KOHTPOJIb
3amuTa oryera no | 0-10 1 0 10
nabopatopHoi pabore,
TECTUPOBAHHE
Bcero 6aJJ10B 3a MOIYJIb 30
HTOroBoii KOHTPOJIb (IK3aMeEH) 30
Bcero 6asoB | 100
HUTOTIO 3a cemecTp Texymuii KOHTPOJIb.
10 BMJaM KOHTPOJIS: CobecenoBanue, 3ammra oT4eT 1o JaboparopHoii padore — 40 6as10B
Bcero no tekymemy KoHTpoa0 — 40 6as/10B
(40% oO11ei peUTHHTOBOI OTICHKH)
PyOexHBII KOHTPOJIb.
1 Beinmonnenue Tecta — 30 6an10B.
Bcero no pyoexxnomy KoHTpPo.J110 — 30 6a/i10B
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