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1. HEJIK U 3AJTAYHU OCBOEHUSA JUCHUITIIMHbI

Henb aucnunnmiel - copmMupoBath y Oyaymux GakajiaBpoB 1o HanpasieHuio «llemaroru-
Heckoe 00pa3’oBaHue» CUCTEMY 3HAHM, YMEHUH M HABBIKOB B 00JIACTH 3KCIEPUMEHTAIBLHOMN buzu-
KU JUIsL UCTIOJIb30BAHMS B IIKOJbHBIX Kypeax. [lensio aucuunnmuel ssisiercs obecnevenue dhyna-
MEHTAJILHBIX 3HAHWH W HABBIKOB B 001aCTH QU3UKK TBEPIOTO Tela, PCHTIEHOCTPYKTYPHOTO aHaIU-
3a.

3ajla4u JMCLUILUIMHBL: O3HAKOMUTL CTY/ICHTOB ¢ METOJIAMH PEHTIEHOCTPYKTYPHOTO HCCIIe-
JIOBAHUS MOHOKPHUCTA/LIOB M TOJHKPUCTALIOB, HAY4YUThCs 00pabaTbiBaTh 3KCIEPHMEHTAILHBIC
JIaHHBIC, [OJYUYCHHBIE [IPU PEHTICHOTpaGUPOBAHHH BEILECTB.

2. MECTO IUCHHUIIMHbI B CTPYKTYPE OIIOII BO

Jucuniumaa «lIpakTHKyM 110 9KCIEpUMEHTaNIbHOM (U3HKE» OTHOCHTCA K BapHATHBHOIN
yacti. OCBOCHHUE JTAHHOH JUCLMILIMHDI ABISCTCS HEOOXOIMMOM OCHOBOM IS OC/IEYIOMErO H3Y-
HEHHS AUCUMILIMH BAPHATHBHOM 4acTu. JTa JUCHUIUIMHA MO3BOJLET Jiydilie 000CHOBAThH J0Ka3d-
TeNIbCTBA HEKOTOPBIX MMOTOKCHUN, H3yHaeMbIX B pasjeie «Du3nKa TBEPAOro Teja | M0IyIpoBO/I-
HUKOBY. JINCUMILIMHA ONMPACTCS HA 3HAHMS, TOTYYEHHbIE NPH H3YYCHHH IPEIECTBYIOUHUX Kyp-
coB «Dusnkay, «Maremaruka» U HapajtenbHo YuTaeMble Kypebl «KBanToBas MexaHukay, «Meto-
Jbl MaTeMaTH4eCKOi PU3HKK», «Pu3uka TBEPJOTO Tella U MOMYIPOBOAHUKOBY. 3HAHUS, YMEHHS U
HABBIKH, IIPUOOPETEHHBIC B PE3yIbTaTe M3YUEHHUs MCIUMILIMHBI, 3aKPEILISIOTCS U yrIyOnsioTes B
XO/Ie U3YUCHUS TTOCTC/YIOUMX ANCUATUTHH, & TAKKe HEOOXOMMMBI JUIS CaMOCTOSTEIbHON Hay4HO-
MCCIIE/I0BATENILCKOM PabOTEI, /IS [IOArOTOBKH BBIYCKHOH paboThl, /uist ObICTPOi afantamuu B ep-
BUYHOH JIOJUKHOCTH BBIMYCKHHUKA U JUIs €TO JadbHEHIIEro npodeccuoHanbHOro pocTa.

3. KOMIIETEHIIMA OBYYAIOUIETI'OCSI, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHUSA JUCHUITJINHBI
B pesyaprate n3yuenus AMCHMIUTMHBL OOYYAIOTIHICS 10/DKEH IEMOHCTPHPOBATH CICAYIOLIHE
pe3yJibrarhl 00pa3oBaHus:

Kon
KOMIIETEHIIMH Komuerenuuu IInanupyemsie pe3yibrarsl
no ®roc |
I1K-12 CIIOCOOHOCTB PYKO- 3HATD:

BO/IMTH Y4eOHO- - COBPEMCHHBIH apceHall MyJIbTHMEIUIHBIX CPEICTB 00Yy-
MCCTe/loBaTeIbekol | yeHus ¢usuke B ycrosusx MK T-naceimennoi cpespl
JEATCILHOCTBIO 00Y- | YMETh

HaKOIINXCS] - N0J0UpaTh ONTUMAILHBIC GOPMBI M CPEICTBA U3YUEHHUS
yueOHOIro MaTepuala B MHTCPaKTUBHOM (opMmare jestellb-

HOCTH y4HalIHXCH ¢ UCTIOJB30BAHHUCM COBpPEMEHHBIX MYJIb-
THMECOHA

BJI1a/1€Th:

- TEXHUKOH pa3paboTKK yKa3aHWH Ul IPOBEACHHUS BUPTY-
aTbHbIX JIabOPaTOPHBIX paboT H paboT (HHU3MIECKOro MpaK-
TAKyMa

- TEXHOJIOTUEH pa3pabOTKN ¥ OpraHU3alMy UCCIIeI0Ba-
TEJILCKON MPOCKTHOH JIEATENBHOCTBIO YYalIUXCsl 110 Tpe/l-
- | METY

"B coorpercTBuM ¢ MpodeccHoHanbHBIM CTaHAapTOM Iearora (npuka3 MuHKCTEpCTBa TPY-
Aa W CONMAIBLHON 3aunThl Hacenenus PO Ne 544u or 18.10.2013r.) npenojasatenu B cpeHel
LIKOJIE TIPH pa3paboTKe U peanu3alu HporpaMM YueGHbIX JUCIMILUIME B paMKaX OCHOBHOM 061ie-
oOpa3oBate/lbHON TNPOrpaMMbl, a TAKKe NMPH IJIAHUPOBAHHHM M IPOBECHHH YUeOHBIX 3aHATHIH
JIOJGKHBL BJIAJIETh OOLIENONb30BaTeNbCKUMU B oO1eneaarornyeckumMn UK T-KOMIIeTeHTHOCTSMHI
(UK'T - nndopmainoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHH)."



4. CTPYKTYPA U COAEPKAHUE JJUCHUITJIUHBI

OO01as Tpy1I0eMKOCTb JMCIMILTHHBI COCTABISET 4 3aueTHbIX eauuul, 144 uac.
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MO/ICHCTBHE PEHTIEHOBCKHX
Jyyei ¢ BElECTBOM.
ObopynoBaHHe U PEHTIEHO-
2 PYAQRAHES LK p . 10| 34 2| 4 15 2/33
CTPYKTYPHBIX HCCIIETOBAHMIA. S
Kpuctanasl. CUMMETpUs Kpu-
3 CTANOB U KPUCTAITHYECKHE 10} 56 2| 4 LS 2/33 PK-1
peuIeTKH
PaccesiHue peHTreHOBCKHX J1y-
yeil kpuctannamu. Uatepde- .
4 P pb 10| 78 2|4 15 2/33
peHuus. MaKTopsbl, BAWAIOLLINE
HA MHTEHCHBHOCTb PACCEAHMA.
MeTobl peHTIeHOCTPYKTY PHO-
ro aHanusa. Meroj Jlays, kaua- ’
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OLIEHKOU




Tema 1. ®uzuka peHTreHOBCKHX Jyd4eil. PentrenoBckue cneKkTpbl. Bzaumopaeiicrene
PEHTreHOBCKHUX Jiydeii ¢ BemecTBoOM. [Ipupona penrtreHoBekux Jiyueit. HenpepbiBHbiid peHTre-
HOBCKMH CTIEKTP. XapakTepUCTUYECKUH PEHTIeHOBCKHIA cnekTp. UX BOZHUKHOBEHHE M OCOBEHHO-
CTH. B3aumosnelcTBHE PEHTreHOBCKUX Jiydued ¢ BemiecTBOM. lloromenue usnydyenus. Paccesnue
PCHTIeHOBCKUX Jiydel. KorepenTtHoe n HekorepentHoe paccesnue. Ocabnenue u K03 durmeHT
ocnabsieHust PeHTICHOBCKOro myvka. Monmsanms moj gelicTBUeM peHTIeHOBCKOTO H3JTYYEHHS.
Bsanmoseiictere ¢ 6uonornyeckumu obbektamu. TexHuka 6€30MaCHOCTH Py pabote ¢ pentre-
HOBCKUM H3/1yYCHHEM.

Tema 2. ObopynoBanue 11l PeHTIeHOCTPYKTYPHBIX HCCJIET0BAHMIN. PeHTIeHOBCKIE
alapaTel ¥ UX pa3sHOBUAHOCTH. PEHTreHOBCKHME TPYOKH JUT NeeKTOCKOIHH 1 Jis CTPYKTYPHBIX
HecneoBanni. Matepuanbl Ui PerMCTPalMN PACCESHUSI PEHTTEHOBCKHX JIydeif doTromeTo10M.
Monn3anuonHble yCTPONWCTBA JUIs perucTpaniu. PeHTreHoBcKHe KaMephbl Ul UCCIICOBAHUS MO-
HOKPHCTAIUIOB M NOIMKpUCTaIoB. OOIHe NPHHIMIILI TOCTPOCHHS AUPPAKTOMETPOB.

Tema 3. Kpucraiipl, CHMMeTPHSI KPHCTAILIOB M KPHCTAIIHYECKHE pemerkun. O0ume

IPEACTaBNCHUS O KpUCTAIMYeckoM BetectBe. Monokpucramn u nonukpucrasmt. [peacrasnenue
KPHCTALIA B BUJIC OT/C/IbHBIX aTOMOB, aTOMHBIX PSAJIOB M aTOMHBIX MI0cKocTel. Kpucramtorpadu-
UECKHE NpoeKinn. Kpucraimyyeckas peleTka 1 HHAEKCH PAIOB M MIIOCKOCTEI!. OO6parnas pemer-
Ka M KpUCTALIOrpaduUeCKHe TIPOCKIHH. DIEMEHTH CHMMETPUH: MOBOPOTHBIE OCH, TUIOCKOCTH OT-
paKeHUsl, ”HBEPCUOHHBIC OCH M ILIOCKOCTH CKOJIB3SIETO OTPAKCHHUS.
Tema 4. PaccesHue peHTreHOBCKHX JydYel KpHCTALIAMM. Unrtepdepennns. Daxropsi,
BIMSIOMUE HA HHTEHCHBHOCTEL paccesiHus. KorepeHTHoe paccesHHe peHTIeHOBCKHX Jyueii KpH-
crantamu. Untepdepenums. Mnrepdepenunonnsie ycnosus Jlays. Ypasuenue Bynbda-bperra.
DaKTopsl, BIMSIONIME HA HHTEHCHBHOCTh PACCESTHUS PEHTTEHOBCKUX Ny4eH KPUCTANIIOM (ATOMHBIH
MHOKHTENb, CTPYKTYPHBIA (akTop, (HakTop NOBTOPAEMOCTH, (HAKTOP MOTIOMIEHHS, TEMIOBOI
MHOKHTE/Ib, MHOKHTE!b J[opeHiia).

Tema 5. Metoasl pentreHocTpyKTYpHOro anaau3a. Meron Jlays, kauaHus, u onpeje-
JIeHHE NMapaMeTpoB dJIeMeHTapHOi# siuelikn. lloaroTopka obpasia k peHTreHorpadupoBaHHMIo.
Bbibop yenouit u anmaparypsl JUis YKCIIePMMEHTa (JMaNa3oH JUIHH BOJIH, MaTepHal aHO/a PEHT-
FCHOBCKOH TPYOKH. 3HAYeHUE BBICOKOI'O HAMPSIKEHMS, BPEMS sKcno3unuu) . Iomyuenune neppuu-
HOM slaysrpammbl B kamepe PKOIL. Boibop xpucrantorpapuueckoro HallpaBJIeHUs 10 XapakTep-
HOMY PacloIOEHHUIO NATEH Ha jaysrpamme. Iloctpoenue crepeorpaduyeckoil mpoexkuuu 3toro
HATPaBJICHUSA M ONPEICICHHE KOOPJMHAT YTOr0 HarpasyieHus. IlomydeHne penTreHorpaMmsl Kada-
HUs KPHCTA/LIA BOKPYT 5TOrO HanpasicHus. OnpesielieHue nepuojia OBTOPSEMOCTH B KPHCTALIE
BJ1OJIL 2TOr0 HallpaBJICHHS.

Tema 6. IlpuHUHILI onpeneeHns KPHCTALIMYECKOl CTPYKTYPbI 110 peHTreHorpadgu-
HeCKHM MaHHBIM. [IpocTpaHCTBEHHOE pacipe/ie/ieHue HHTEHCHBHOCTH PACCEesHHUs PEHTIEHOBCKUX
Jy4eH KpHCTAIoM. 3aBHCHMOCTD 3TOIO PaclpeieNieH:s OT CTPYKTYpPbl KpHCTaLia. MeTobl, 11o-
3BOJIAIOIINE CBSI3aTh WHTEHCUBHOCTH PACCesHUA CO CTPYKTYPOH OOBEKTa. ABTOMATHYECKHE JIH-
(ppakromeTpbl M porpammuoe 0becneueHre pereHus CTPYKTYPHBIX 3a/1a4.

Tema 7. Metoabl Hee/1e10BaHUSA TOJHKPHCTALIHYECKHX 00bEKTOB ¢ NOMOIIBI0 PEHT-
TeHOBCKHUX JiydeH. IIpurorosnenne obpasia moaHKPUCTAIMUECKOTO 0OBEKTa JUTS CTPYKTYPHBIX
MCCIICIOBAHHH B 3aBHCHMOCTH OT PELIAcMOM 3a/1aui U BBIOPAHHOH METOIUKH JKCTIEpUMeHTa. Me-
ToA nopouka (Meroa [lebas - Ileppepa). YerpoiictBo kamepst JleGas. MeTonuka [OJIyYEHHS |
npomepa jiedaerpammel. Pacumdposka aebaerpaMmbl 1 omnpeiesieHne (azoBoro cocrasa 06BeKTa
(KkauecTBeHHbIH (a30BbI ananus). Bo3moxkuOCTH peuieHus Jpyrux 3aaa4 o jgebaerpamme. Jlu-

(paxromeTpuueckue BOBMOKHOCTH pellleHns CTPYKTYPHBIX 3a1ad MOJINKPHCTAJUIHIECKUX 00BEK-
TOB.



S. ObPA3OBATEJIbHBIE TEXHOJIOTUN

N Bujib1 yuebnoit pa- O0pazoBatelibHBIC TEXHOJIOIHHA
u/n | 6oTel ] _ _
1. [IpakTHUeCcKkne 3ans- | -BBINOJIHCHUE J1a00OPATOPHBIX paboT; n
THS -[IOMCK W aHain3 uH(popMaLum B cetu Untepuer;
-TEXHOJIOTHS yICOHOI0 MCCIIC/I0BAHNS
2. CamocTodre/ibhas -BHeayIMTopHas padoTa CTY/ICHTOB (OCBOCHHE TCOPETHICCKOIO |
pabota MaTepHalla. TO/ITOTOBKA K J1JaDOPaTOPHLIM 3aHSTHAM, paboTa ¢
EKTPOHHBIM Y4EOHO-METOAMYECKUM KOMILIEKCOM, paboTa Hajl
IIPOCKTOM. MOArOTOBKA K TEKYIIEMY H UTOrOBOMY KOHTPOJIKO)

| 3. Texymmii konTposb | - crava naboparopubix paboT;
-3alIMTa MPOCKTOR;
-0:1aHOMHOC M KOMIIBIOTCPHOE TECTHPOBAHHE

6. OUEHOYHBIE CPEIACTBA JJIsl TEKYLWEIO KOHTPOJISI YCIEBAE-
MOCTH, IMPOMEKYTOUYHOW ATTECTAIIMMU 110 UTOTAM OCBOEHUS
AUCHUTVIMHBL 1 YYEBHO-METOJAWYECKOE OBECHEYEHUE CAMO-
CTOATEJIBHOH PABOTHI CTYJIEHTOB

Bonpocel K 3a4ery ¢ onenkoii
I. Ilpuposia pentrenoBekoro usiyueHns. Buapl cnekpos.
2.1lomy4cHue peHTIEHOBCKOTO M3IYYCHUS B JIA00PATOPHBIX YCIOBUAX. Y CTPOHCTBO PEHTTEHOBCKUX TP}
OoK.
3. YCTpORCTBO PEHTICHOBCKOTO aniapara.
4. Texnuka 6€30MaCHOCTH HPH PabOTe € PEHTTCHOBCKUM H31yHCHHCM.
5. B3aumo,ielcTBIE PEHTICHOBCKOTO H3JIVUCHHS C BELLECTBOM.
6. DaKTOPBI, OMPE/IEIAONHE HHTEHCHBHOCTH PACCESHUS PEHTTCHOBCKHX JTyyeii.
7. Ctpoenne KpucTan1oB. XUMHYCCKUE CBSI3H M CTPOCHHE BELLECTRA,
. [onsTne kpucraumueckoit pemerku. Pemerku bpase.
. lHonstrne cummerpun. Bujibl 3eMeHTOB CUMMETPHH.
10. [IposiB.ieHne cHMMETPUM B CTPOCHUM KPUCTAILIOB.
I'1. Teopembl 0 B3aMMOICHCTBAN YICMEHTOB CHMMETPHH.
12. KomOuHaums 3:1eMeHTOB cuMMETprH. Toueunble IpyImnbl.
13.32 kilacca CHMMCTPHH M CUHTOHUH,
14 TlonsiTe 0 1POCTPAHCTBEHHBIX IPYTIIAX.
I5. Paccesinme pentrenosekux ayueit kpuctanion. OCHOBHOE ypaBiieHue THGPaKIil peHTIeHOBCKHX
Jaydeit. Ypasnenue Byneda - bperra.
16. YCTpoiieTBO PEHTICHOBCKUX KaMep JUIsS HCC/Ie10BaHHs MOHOKPHCTAILIOB U HOJIMKPUCTAILITOB,
17, DKCHEepUMEHTATLHBIC METO/bI HCCIICI0BAHUS CTPYKTYPhl MOHOKPHCTAILIOB. MeToj Jlay».
I8. MeToa kauaHus 1 10AHOTO Bpatienus. ONpeie/lcHie NapaMeTPOB YIEMEHTAPHON Sueiiky.
19. Obuee npescrasienne o pacinpoBKe CTPYKTYPbI BEIECTRA 110 [IPOCTPAHCTBEHHOMY pacnpe/iesie
HHIO PaCcCessHHOTO PEHTIEHOBCKOIO U3IYUCHUS MOHOKPUCTAILIOM.
20.Annaparypa juis HCCIe/10BaHU MOJIMKPUCTALIHYECKHX 00LeKTOR: Kamepa PK/I,. udpakromerp.
21. Metoa nopouka B perrrenorpadun. Kauectsenupiit hazobiii ananms no Jedaerpamme.
22, Noayuenue u pacder Aupakrorpamm.,

oo

Bonpocsi k peiituar-xonrpo.ao Nel
L.PeHTICHOBCKOE H3IlyUCHHE | €10 BO3ICHCTBUC HA JKMBbBIC OPTaHH3MBI.
2. Texnnka O€30MaCHOCTH IPU PadOTE ¢ PEHTTCHOBCKMM H3IYYEHUEM.
3. YCTpORCTRO PEHTIEHOBCKHX allllapaToR.
4.CHEKTPBI PEHTICHOBCKMX JTyHCH: CIVIOIIHOM («OC/I0€ H31yUYeHHEN ) 1 XapaKTEPUCTHHUECKHA.
5.Pentrenonckue cnexrpomerpnl (pedepar).



Bonpocekl k peiiTHHr-KOHTpoJII0 Ne2
1.CBoiicTBa KPUCTAIIOB.
2. CuMMeETpHUS KPUCTAILIOB. DIIeMEHTBI CHMMETPHH.
3. Toueunple rpynib CHMMETPHH.
4. B3auMo/IeHCTBUE PEHTIEHOBCKOTO M3JIy4eHUs ¢ KPUCTALIIOM.
4 JIntpakumonuele ycnosus Jlaya.
5. Crepeorpaduyeckas MpoeKIus KpucTamia.
6. MeTo/| Ka4aHus KpUCTa/lla U OMpeeNieH!e IepPHO/Ia IOBTOPAEMOCTH  B/IOJIb JAHHOTO Halpas-
JICHUS,

Bonpocebl k peliTHHr-KOHTpO1I0 Ne3
I. Mero/ibt paciitdpoBKu CTPYKTYPbl KPHCTAIIA [10 PEHTTEHOIPAQUUECKHM TAHHBIM.
2. Meron nopomka 1pH HCcIe/IOBAHHM TOJTMKPHCTAILIOB.
3. Metojuky npurotosienus 06pasios sl PEHTTCHOTPagUpPOBaHHs TOPOLIKOBOTO 00LEKTA.
4. CeNIeKTUBHOE TIOTIIONIEHHE PCHTITEHOBCKOTO W3ITy4eHUs U U3TOTOBJICHHE CeCKTHBHBIX dunbr-
poB.
5. Metoabl nonyvenns gebaerpaMM H X 1poMepa .
6. Metos numida n udpakromerpus.
7. Pacumdposka judpakTrorpaMMel IS IPOBEACHHS KAUECTBEHHOIO (ha3oBOro aHAIN3A.

Cnucok naboparopusix pador
Jlabopatopnasi pabora 1.
Meton nays pacingpoBKH CTPYKTYpPbl MOHOKPUCTAILNA.
Jlaboparopnasn pabora 2.
I'paduueckuit MeTOR ONpe/ieieHAs KOOPIMHAT HANIPABICHHUS B KPHCTAJIIE [0 JTayarpaMmme.
JlabopaTophas pabdora 3.
IKCIECPUMEHTAILHOE ONIPE/IENICHHE IEPHOJIA TIOBTOPSIEMOCTH B KPUCTAILIE 1O pEHTIeHOTpaMMe Ka-
4aHUs WIK BpalleHUs KpHCTAIa.
Jlaboparopuasi padora 4.
MeTton noporika B pentrenorpapun nojukpucraios. Kamepa neast u nonyuenue nebaerpamm,
MeToanKa H3roTOBICHHS O0PA3LOB JUISl HCCNEA0BAHMS BEIECTBA METOIOM J1ehas.
JlabopaTopuas padora 5.
[Ipomep u pacumpposka jebacrpammel. KadecTBeHHbIH (Gpa30Bblil aHAIN3 COCTABA obpasua.
Jlabopartopuas pabora 6.
Wnzmnwmposanne sunuit jebaerpaMmbl KyGudeckoro kpuctaiia. Onpejeenue Tumna KpHCTaUIMue-
CKOM pelIeTKH.
Jlaboparopnas padora 7.
Penrrenonckas MQpakTOMETPHSL IIPA MCCIIEIOBAHIH TOJTHKPHCTAIIMUECKUX 0GBEKTOB. Ycrpoiict-
BO M HPHHIKN pabOThl pEHTI€HOBCKOTO Audpakromerpa.

3apanus K camocTosTeIbHOM paGoTe
I. I3yunts MpUHIMIHATIBHYIO CXEMY YCTPOHCTBA PEHTIEHOBCKOI'O anmapara.
2. O3HAKOMHUTBCS € XapaKTEPUCTHYECKHMH PEHTIEHOBCKHMH CIIEKTPaMH, HauboJIee YacTo HENolh-
3YEMBIMH B IIPAKTUKE PEHTIC€HOCTPYKTYPHOTO aHAIN3A.
3. M3yuanTh METOANKY NOCTpOEHHs cTepeorpapuueckoil THHEHKH W PaCCUHTATh [IMHDI OTPE3KOB
JUIA NOCTPOCHHUS JIMHEHKH ¢ pajinycoM ceTku Bynbda 10 cantumerpos.
4. Cerxa Byana. E€ ncnonbzoanne npu  pacimdpobke cTpyKTypbl KpHCTAILIA.

5. Hamucarb pedepar 1mo ycTpoWcTBY, NPHHIMIY JSHCTBHS M MCIIOJIb30BAHUIO PEHTTEHOBCKOTO
CHEKTpOMETpa



7. VYHEBHO-METO/IUYECKOE H

HHOOPMALMOHHOE OBECIHEYEHUE

JAACLHUITJIINHBI
Ne HaspaHue U BbIXO/IHbIE NaHHbIE lox uzga- | Konnue- Hanuuue B anek- Konuvectro | Obec-
n (aBTOp._ BH/1 M30aHKWA, U31ATENLCTRO, HHUA CTBO TPOHHO#H BubaHOTEKE CTYAEHTOR, neyeH-
! H31aHKA, IKIEMII- Bal'y UCNONB3YH0- | HOCTb
n KOJIMYECTBO CTpaHHLL) JIA-pOB B HIMX yKa3aH- CTy-
GUbTHO- HYIO INTEpa- | JIeH-
TeKe TYPY TOB
yHUBEp- RHETEE
cuTe-Ta paly-
POH,
(JO
1 2 3 4 5 6 7
o OcHoBHas auTepaTypa
1 | Du3nKO-XUMHUECKas IBONHOLIMA
TBEPAOTO BELIECTBA [ DNEKTPOHHBI IBC “KouncynbranTt
pecype] / Menuxoe U.B. - M. : BH- cTyneHTa”
HOM, 2014. - 312c. 2014 http://www.studentlib 16 100
rary.ru/book/ISBN97
85996325320.html
2 | OcHoBbl MaTepHanoBeaeHus | dnek-
TpoHHslii pecype] / I.[". Bonpapenko, IbC “KoHcynbranT
T.A. Kabanosa, B.B. Peibanko. - M. : cTyjeHra”
LHUHOM, -763c. 2015 http://www _studentlib 16 100
rary.ru/book/ISBN97
j 85996323777.html
3 | PH3HKA KOH/IEHCHPOBAHHOTO CO-
CTOAHHA [nekTpoHHbIH pecype] : OBC “Koxcynbranr
yuebHoe nocodue / 0. A. Baiikos, B. cTyneHTa”
M. Ky3Heuon. - 3-e u3n. (311.). - M. ; 2015 http://www.studentlib 16 100
BUHOM. - (VuebHuK 114 BhICINEH N rary.ru/book/ISBN97 '
IWKOJBI). — 293¢, 85996329601.html
Jlono/inATe/ILHAS IHTEPATYpa
1 | dusuka METANIOB M METAILIOBE1C-
Hue. JlabopaTopHsbIii NpakTHKYM OBC “Znaninum”
[ DnekrpoHHblii pecype] : yueb. no- 2012 http://znanium.com/b 16 100
cobue / B.I". lllenenesny. — MuHck: ookread2.php?book=
Boiur mx., 2012. - 166 c.; ua. - 508814
ISBN 987-985-06-2191-7.
2 | PenTreHoctpyKTypHbIil aHanus Be-
ECTB [DneKTpoHHbI pecypc]: me-
TOAMYECKHE YKazaHUs K naboparop-
Hoit pabore/ M. A. KopaneHko [u 2010 9BC “IPRBooks” 16 100
Ap.].— DNeKTPOoH. TEKCTOBLIE [1aH- http://www.iprbooksh
Hbie.— Jluneuk: Jluneukwii rocy nap- op.ru/22926.
CTBCHHBI TEXHUYECKHIT yHUBEPCH-
|| ter, DBC ACB, 2010.— 24 ¢
3 | AudpakunoHHbiil ananuz [Inek-
OHHbII pecype]: yuedHoe nocobue!
;punumk S.M}ipflloiiapsﬂos B.)I?ﬁIJI SEe “[PR.BOGkS”
: ? 2011 http://www.iprbooksh 16 100

Yrior B.B.— DnekTpoH. TeKcToBble
JaHHble.— MuHck: Boisiiuas
wmkona, 2011 — 215¢

op.ru/20072.

NepUoHYECKHAE H3IAHMS:

1. XKypnai ctpyxryproii xumun. HoBocubupck: CO PAH;
2. Kpucranmnorpadusa. M.: MAUK HAVKA




nporpammHoe obecnievenne u Mnrepuer-pecypesi:

1. Bupryansusiii konerpykrop pagnocxeM Electronics WorkBanch;
2. Bupryanbubie nabopatopbie paboTHI;

3. ®wusMka, XUMMSL, MATEMATHKA CTYJIEHTAM H LIKOJIBHHKAM

4. http://'www.phds.ru/

5. Duzuka B aHUMAIHIX

6. http://physics.nad.ru/

7

http://oltest.ru/tests/inzhenernve discipliny/teoreticheskaya mehanika (onHnaiin TecTHpoBa-
HUE)

8. http://teormex.net/knigi.html (SnekTpoHHbIe YueOHUKH M 3a1a4HUKN)

9. Ilporpamma «Mercury - Crystal Structure Visualisation»

8. MATEPHAJIbBHO-TEXHUYECKOE OBECINEYEHUE JUCHUILIVHBI

I.JlabopaTtopus pentreHocTpyKTypHOro anaumsa (aya.130, xopmyc 7).

2. PeHTrenoBCKME anmaparbl M KaMephl Uit CTPYKTYPHBIX HCCIIEIOBAHMIA.
3.HaGopsl naysrpamm, aebaerpaM, peHTTeHOIpaMM KauyaHHs.

4. U3mepuresibHble MUKPOCKOTIBI, HETATOCKOTI.

5. CupaBoyHast IUTEpaTypa.



Pabouast nporpamMma JMCUMILIMHEI COCTABIIEHA B COOTBETCTBUH ¢ TpeboBanusiMu O®I'OC BO no

Harpasienuio 44.03.05 — Ilegaroruveckoe o6pazoBanue u npoduiI0 NoaroToBKH Ousmka. Matema-

THKA.

Pabouyto nporpammy cocrasun (g cr. npen. b.b. Cenos
Penenzenr - {:/, e zz'?: anpexrop MAQO COII No2 A M. Canakun

Ilporpamma paccmotpena u ogo6peHa Ha 3acenanuu Kadeapsl o01IEH H TeOpeTHUECKON DH3UKH
nporokoi Ne 8 or _10 mapra 2016 roja. .
3aBejyromuil Kadepoii A v/%;/' A.B. Maseen

Pabouas nporpamma pacecmorpena u 0;[06peéa /wd 3aceannu yqoﬁﬂlo -METOMYECKOH KOMHUCCHH

Haipasiienus 44.03.05 — Ileparoruyeckoe oOpasoBaHue

Ha

Ha

Ha

nporokon Ne 3 or 17 mapra 2016 rona. |
IIpejcenaTesb KOMHCCHUH f(' ]

’f LA "r'L‘:-.--- M.B. Apramonora

JUCT HEPEYTBFPHCI[EHP[H
PABOYEHN [TPOT'PAMMBI JUCHUATLIUHBI

__yueOupii ro. [lporoxon 3acenanus kadepnr No oT roja.
3apejyomumii kadeapoi

yueOHbi roa. Ilporokos 3acenanus xadepbi No ot rojia.
3aBejytomnit kadeapoii

Ha

Ha

Ha

Ha

yueOHbiit roj. Ilporokon 3acenanus kadepnr No oT roja.
3dBC,"WPOL[lHH kadenpoi

yuebHbiit roa. Ilporokos 3acenanus kadeupst No oT roja.
3aBeyiomuii kadeapoii

yueOHbId roj. Ipotokon 3acenanus kadempsr No oT roja.
3asejyrommii kadeppoi

_yuebublit ro. IIporokor 3acenanns kadeapsr No oT rojaa.
3asejiyrommii kadepoii

Ha

Ha

yuaeOnbId rox. [lpotokon 3acemanns kadpenapsi N or roaa.
3apejlytommii kageapoid

yueOHblii roa. [Iporokon 3acenanus kadeupsr No oT roja.
3apenyrommit kageapoin

yueOHbIi roj. Ilporokosn 3acenanus kadempnr No oT ___roja.

Ha

3asenyroinmit kadeapon

_y4ebHbii rox. Ilporoxon 3acenanns kadeapnt No 0T roja.
3aseayrommii kadeapoi




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




