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JokTop ¢us.-mat. Hayk, npodeccop akagemuk PAH B.A. MaTBeeB, 3aBe/iy01U i
kadeapoit pusndeckoro paxkyabreta MI'Y



AHHOTa M K pa6o4yel nporpaMmme AU CHUIIUHBI

CopepxaHueM Kypca sBJSIOTCS OCHOBbI MaTeMaTH4YeCcKoro ¢popmMaainusMa u
COBPEMEHHBIX METO/I0B aHa/IN3a 3KCIIEPUMEHTA/IbHbIX JAHHbIX HEUTPOHHON QU3UKHU AJ15
pellieHUsI OCHOBHBIX 33/1a4 B 3TOM 06J1acTu: (MUKOBbIM aHanus, Rietveld ananus, Powder
match, nnzekcanusa nopouka, Pypbe cunTe3s). [[pakTUyecKkue 3aHATUSA COCTOAAT B OCBOEHUH
nporpammbl VMRIA, koTopas n03BoJileT 0CYIeCTBUTD LOCTATOYHO MOJHYI0 UK CTPALUIO
TexX MEeTO/I0B, KOTOpPbIe CTYZleHThI U3y4alOT B X0/ JIEKIIUOHHbIX 3aHATHUH, U KOTOpPast MOKET
OBITh MCIIOJIb30BaHA UMU B Jla/IbHeHLIEM

JucuuniinHa peanusyetcs Ha 1 Kypce B 1 ceMecTpe U BXOAUT B COCTaB BApUAaTUBHOU
YacTH.

06beM AUCHMIIIMHBI COCTaBJjseT 3 3.6, B TOM 4YucJe 54 akaJeMHYEeCKHX 4Yaca,
OTBEJIEHHbIX Ha KOHTAKTHYI0 pabOoTy 0Oy4awluxcs ¢ npemnojaBaTesieM, 54 akaJjeMUUECKUX
4yaca, OTBeJIEHHBbIX Ha CaMOCTOSITE/IbHYI0 paboTy 00y4YaroLUXCsl.

[IpoMexxyTo4yHast aTTecTalys 0 AUCLUIIMHE (MOJyJ/Il0) — 3a4eT B 1 ceMecTpe.



1. MecTO AUCUMILIMHBI (MOAYJIAA) B CTPYKTYype 06pa3oBaTe/IbHOM NPOrpaMMbl
JvcuuninHa peanusyeTcsd Ha 1-oM Kypce Bo 1-oM ceMecTpe MarucTpaTrypbl U BXOJUT B
COCTaB BApUAaTUBHOM YaCTH, ABJAETCA AUCHUIJIMHOM 110 BbIOOPY.

2. BxoaHble Tpe6GOBaHUA AJI OCBOEHUS JUCHMIUIMHBI (MOAYJIA), NMpeABapuUTe/bHbIE
yCJ10BHS

Kypcbl MaTeMaTU4eCKOro aHa/iu3a, IMHeNHOHW anredpel U fuddepeHMaaibHbIX ypaBHEHUH,
METO/I0B MaTeMaTHU4YEeCKOW PU3HKH, pa3/ie/ibl ONTHKA U aTOMHas pU3HKa U3 Kypca 0011en
bU3UKHY, 3JIeKTPOJMHAMUKA, TEPMOJMHAMUKA U CTaTUCTUYeCKast PU3MKaA, KBAHTOBas
MeXaHHMKa U3 Kypca TeopeTU4ecKord GU3MKH, PU3MKa aTOMHOIO s/ipa U 4acCTUL,
MoJieKyJisipHasi rU3UKa B 06'beMe KJIACCUUECKUX YHUBEPCUTETCKUX KyPCOB.

3. lnanupyeMble pe3y/ibTaTbl 00y4eHHMs MO AUCHUIIMHE (MOJYJII0), COOTHECEHHbIe C
TpeGyeMbIMU KOMIIETEHIIUAAMM BbINIYCKHHUKOB
B pe3ysbTaTe 0CBOEHUSA JUCLUIIJIMHBI Y 00y4aroUIMXcs JOIKHBI ObITh CGOPMUPOBAHBI:

Komnerenuun PesyabTaTnl 00yyeHus

OIIK-1 3HATH OCHOBHBIE 3aKOHBI, HAYYHbIE KOHLIETILIMA U METObI
liCCIIeJOBaHUM B 00JIaCTH COBPEMEHHOM siAepHON (pU3MKU

Y MeTh NpUMEHSTh Ha IPAKTUKE PE3YIbTaThl aKTyaJIbHBIX
HaY4HBIX MCCIIeIOBaHUN B 00JIACTH COBPEMEHHOM A1epHOM
(bu3uKu

Brasers HaBbIKaMU PUMEHEHUSI COBPEMEHHBIX HAyUHBIX
[IPUHIMIIOB M METOJIOB UCCIIEI0BAaHMs B 00aCTH sIIEpHOM
(bu3uKy 17151 peneHus NpoecCUOHANBHBIX 3a/1a4

OIIK-4 3HaTh TUIIOBBIE MPOLEAYPHI IPUMEHEHUS TPOOIEMHO-
OPHUEHTHPOBAHHBIX NPUKIIAHBIX IPOTPAMMHBIX CPEACTB B
00J1aCTH COBPEMEHHOH sIIepHON (PU3UKHU

YMeTb Ucnosabp30BaTh COBPEMEHHBIE HHPOPMALIMOHHBIE U
KOMITBIOTEPHBIE TEXHOJIOTHH, CPEACTBA KOMMYHUKALIUH,
CHOCOOCTBYIOIIHME NOBBIIIEHUIO 3(p(PEeKTUBHOCTH HAYUHOU
JeSITEIbHOCTH B 00JIACTH COBPEMEHHOM siAepHON pusmku

Biagets MeTO1aMM HAyYHOTO MOJIEIIMPOBAHUS [TPU PELICHUH
IIOCTaBJICHHBIX UCCIIEN0BATEIBCKUX 3a1a4 C UCIIOJIb30BAHUEM
COBpPEMEHHBIX HH(OPMAITMOHHBIX TEXHOIOTHM

3HaTh pa3aenbl SAepHON (HU3UKU, HEOOXOAMMBIMH JIJIS
pelIeHs] TOCTABICHHOW HayYHOU 3a/1auu

[1K-1
YMeTb NPUMEHSTh 3KCIIEPUMEHTAIbHBIE U TEOPETUUECKHE
3HAHUS MPU PEIICHUU TOCTABJICHHOW HAYYHOH 3a/1a4u




BJIaIIeTL SKCHICPUMCHTAJIIbHBIMU U TCOPCTUUCCKUMU METOJaMU
UCCJIEJOBAaHMS IPU PELICHUN Hay4YHBIX 337ad B 00J1acTH
COBPEMEHHOM AepHON (HU3NKU

3HaTh COBPEMEHHOE IIPOrPAMMHOE U allapaTHOEe o0ecreyeHne
MH(POPMALIMOHHBIX M CUCTEM, HCIIOJIb3YEMBIX B TPOPHILHON
00J1aCTH Hay4YHOT'O UCCIIEI0BaHMS

YMeTh MOJEPHU3UPOBATH MPOTPAMMHOE U anmapaTHOE
obecrnieueHre HHHOPMAIMOHHBIX U aBTOMATH3UPOBAHHBIX
[IK-2 CUCTEM JIsl pEIICHUS [TOCTABIEHHOM Hay4yHO 3a1a4u
Brnasers HaBbIKaMU a/1aliTUPOBAHUS TPOTPAMMHOTO U
anmapaTtHOro odecrneueHus THPOPMAITUOHHBIX U
ABTOMATU3UPOBAHHBIX CHCTEM JJIsl PELICHUS TOCTABICHHON
HAaY4YHOU 3a/1a4u

MIIK-3 3HaTh OCHOBHBIE YMCIEHHO-MAaTEMAaTHYECKUE METO/IbI,
NpUMEHSIEMBIE B SepHON (DU3HKE U HEUTPOHOTpapuH

YMeTh NpUMEHSATh MaTEMATHIECKUE METO/IbI IPH PEIICHUH
NIOCTABJICHHBIX HAYYHBIX 3a]a4 sIepPHON (H3UKH U
HelTpoHorpadun

Bnaserb cOBpeMEHHBIMH YUCIEHHO-MaTEMaTHYECKUMU
METOAaMU MPU PEIICHUH 3a/1a4 PO ecCHOHATBbHON
JIESITEJIBHOCTH B 00JIaCTH siiepHON (DU3MKU M HEUTpOHOTrpapuu

4. 006beM AUCHUIIKMHBI (MOJAYJs1) cocTaBjsieT 3 3.e., B TOM uuc/e: 54 akaJleMUYeCKUX 4YacoB,
OTBe/IeHHbIX Ha KOHTAKTHYI0 paboTy 06yYalIUXCs C NpenojiaBatesieM, 54 akajeMuiecKux
4acoB, OTBeIEHHbIX HA CAMOCTOSITEJIbHYI0 Pab0OTy 00yJaoIUXCs.

5. ComepaHve JUCHUIIMHBL (MOAYJsl), CTPYKTypUpOBaHHOe Mo TeMmaM (pasjesaM) C
yKa3aHUEM OTBEJIEHHOTO0 Ha HUX KOJIMYEeCTBA aKaJeMUYECKHX YacOB M BH/Ibl y4YeOHBIX
3aHATUH

N3ydyenne kypca BKJIIOYAeT B ceOsl JIEKIMH, HA KOTOPBIX PACCMATPUBACTCS TEOPETHUECKOE
COJIep)KaHUE Kypca; CEMHHAPCKHE 3aHATHS, IPEIYCMATPHUBAMOIINE YIIyOJIEHHOE HW3YYCHHE |
o0CyXKJIeHHE BOIPOCOB, OOO3HAYEHHBIX B TeMaxX JAUCHHUIUIMHBI; CaMOCTOSITENBFHYIO padoTy,
3aKJIIOYAaroIYIOCA B IIOATOTOBKE K JICKOHUOHHBIM )51 CEMUHAPCKUM 3aHATUAM. TeMI)I,
paccMaTpuBaeMble Ha JICKIUSX M U3y4aeMble CaMOCTOSITENbHO, 3aKPEIUISIOTCS HAa CEeMHHAPCKUX
3aHATUAX, 10 BOIIPOCaM, BBI3BIBAIOIINM 3aTPYAHCHHA, IPOBOJAATCA KOHCYJIbTAIlUH.

Buabl yueOHO# HATPY3KH M UX ®opma
TPYA0EMKOCTD, 4aChl TeKyLIero
KOHTPOJIA
yCIeBaeMOCTH U
NMPOMEKYTOYHOH
aTTecTaluu

Ne TeMbI
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Tema 1. @yHkiMHN y 27 110 | 5 12
1 pacipeiesieHus ClIy4alHbIX On
BEJIMYMH M UX CBOMCTBA
Tewma 2 KoppensiiinoHHbii 1 24| 8 | 4 12
2 pEerpecCUOHHbIN aHaAIH3. KP
[TorpemnocTy u3MepeHuit
Tema 3 OneHka TOYHOCTH 24| 8 | 4 12
00paboTKu
3 9KCHECPUMCHTAIbHBIX JAHHBIX KP
Ha MpUMepe MOPOIIKOBOM
JubpaKIuu
Tema 4 OcBocHue 29 |10 | 5 14
4 MPOrPAMMHBIX TTAKETOB TSI On
00paboTKn
SKCIEPUMEHTAJIbHBIX JIAHHBIX
IIpomesxyTouHas arrecTanus 4 4 3a4er
HUTOI'O: 108 | 36 | 18 54

6. q)OH,E[ OL€HOYHBbIX CPEeACTB AJIA OLEHHUBAHUA PE3y/IbTATOB Oﬁyqul/lﬂ nmo AMCOUIIVIMHEe
(Moay.i0)

6.1. Tunogsle 3adaHusA U UHble Mamepua/asbl, He06Xx0dumsle d/19 OYeHKU pe3Yy./1bmamos

o6Gy4YeHus:

Bomnpocel o Teopuu:

1.
2.
3.

4.
S.

3agaun:

N =

ok~

CriyyaliHble BEJIMUMHBI UX CBOWCTBA U ITapaMETPBI.

OcHoBHbI€ BUB! GYHKIUHN paclipeieIeHU U UX CBONCTBA.

DIEMEHTBI MAaTEMATUYECKOM CTaTUCTUKHU, COBOKYIHOCTh. OLIEHUBaHNE TapaMETPOB
BBIOOPKH.

ITpoBepka runoTe3 o cpaBHEHUM CPEAHETO U AUCTIEPCHH.

MeTtoa HanMeHbIINX KBaJpaToB. He nmuHeitHble MeTOAbl MUHUMU3AIMK (YHKIIMOHAJIOB.
Meron I'aycca-HproToHa.

ITpoBepuTh rUNIOTE3Y O PABEHCTBE CPEAHUX, MIPH 33JaHHBIX 3HAUEHUSIX ITapaMeTPOB.
[TpoBepuTh THTIOTE3Y O PABEHCTBE AUCIIEPCHIL, TPH 3aJaHHBIX 3HAYCHUSIX MTAPaMETPOB.
[IpoBepuTh HyNEBYIO THIIOTE3y O PpaBEHCTBE HYNIIO TE€HEPaJbHOro Kod(p¢uIMeHTa
KOPPEJSIIUY, TIPH 33JJaHHBIX 3HAYEHUSIX TTapaMeTPOB.

O6paboTtath 1U(PaKIIMOHHBIN CIIEKTP OTEIbHBIMU pedIeKcaMu.

O6paboTraTh AMPPaKIIMOHHBIA CIEKTP METO10M PuTBenba.

Bonpochbl K 3a4eTy:

1.

Kakue tpeboBaHus TpenbsSBISAIOT K OleHKam? [losCHUTE TOHATHSA: TOYEYHAsl OIEHKA;
TreHEepaIbHOE U BEHIOOPOYHOE CPEIHEE; TeHepaibHas M BEIOOPOUYHAS TUCIICPCHSI.
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B gewm 3akimrogaercs METOJl MAaKCUMAIBHOTO TMpaBronoao0us? B ueM 3akiirouaeTcss MeTox
MOMEHTOB? UYTO Takoe HWHTEPBAJIbHOE OLIEHUBAHWE, JOBEPUTEIIbHBIM HWHTEpBAI,
JIOBEpUTENIbHAsT BEPOSITHOCTh?

Uto Takoe cratuctuueckasa runore3a? [IpuBegure mpuMepsl HYJEBOM M KOHKYPUPYIOLIEH
runore3. Uto o3HawaroT ommbOku | u 2 ponma mpu IPOBEpPKE CTATHCTHUYECKUX THIIOTE3.
[IpuBenuTe NOPSAIOK MPOBEPKH FUIIOTE3HI.

Kak mnpoBeputb rumore3bl O CpaBHEHUU CPEIHUX NpH pazInyHbiXx ycnoBusax? Kax
MPOBEPUTh THUIOTE3bl O cpaBHeHue aucnepcuid? Kpurepuit @Pumepa. UYrto Takoe
HeMapaMeTpUUecKue U NapaMeTpuIeCKue runoTe3bl?

UeM paznuyaroTcsi KOppEIsLMOHHBIN aHallM3 U perpecCUOHHbIN aHanu3? UTo Takoe JIMHUA
perpeccun? Kakoil TOpPSIOK BBIMOJHEHUS perpeccHoHHoro anamusa? OcoOeHHOCTH

PErpE€CCHOHHOr0 aHaJi3a IIpu MMOJIMHOMHAILHOM 3aBUCUMOCTH?

6. Korna

IIPUMEHUMA

JTUHeapu3alus

(byHKIMOHATBLHON

3aBUCUMOCTH?

Kakue eé

Hepoctatku? Merox ["aycca-Hpiorona. Korna npuMeHUM U OCHOBHBIE MTOJIOKEHUS?
7. Ilar A u nemndep a? Kak onu BeiOuparoTcs? [lo kakuMm KpuUTEpHsIM OCTaHABIIMBAETCS
nporecc muanMm3anuu? Uro Takoe PobGacTHbIe orieHKN?

o

9. VYpaBuenue Bynbda-bperros?
10. Kakue rpynmsl mapaMeTpoB MCHONB3YIOTCS MpU 3aJaHUM MOJAETH B MeTone Putsenbna?
Kakum muoxutenem B opmyne PurBenbna 3agaercs crpykrypHas undopmanusa? Kakue
(bakTOpbI OMpeNeNsII0T Ka4eCTBO 00pabOTKHU CIIEKTPOB?

6.2. lllka.1a u Kpumepuu oyeHUBAHUS

ArnpuopHas HHQOpMAIUI U KaK OHA YYUTHIBAETCA B IIPOrpaMMax 00paOOTKH TaHHBIX ?

PesynbTaT | Kpurepuu oeHnBaHus 3HAHMH, YMEHHIT H HABBIKOB
OCBOEHUS
mucrmmmy | 2 3/ 4/ 5/
- HE 3a4TEHO 3a4TEHO 3a4TEHO 3aYTEHO
B
B eJIOM
1L[E€JIOM YCIIELTHO
yCHEeIIHble, HO VYcnemnsle  u
. e HO
3HaHUs OtcyTrcTBUE 3HAaHUN HE ’ CUCTEMAaTUYECK
coJepaKaliee
CUCTEMATUYECK ue 3HaHus
OTJIeJIbHbIE
ve 3HaHus
poOeITbl 3HAHUS
B
B LIEJIOM | LIEJIOM YCIIEIITHO
yCIIEIIHOE, HO | €, HO | YcmemHoe "
OtcyrcTBUE YMEHUS
He coJiepaKalee CUCTEMaTUYECKO
PUMEHSTh 3HAHUSA
Ymenus CUCTEMATHUYECKO | OT/IEIbHbIE e yMEHHE
(byHIaMeHTaJIbHbIX "
e yMEHHUE | MpoOeITbI MPUMEHSITh
aKTyaJIbHBIX ITPOOJIEM.
MIPUMEHSITh yMeHHue 3HAHUS
3HAHUS MPUMEHSATh
3HaHUS
OtcyrctBue/pparmentaps | B uenom | B Ycnemnele  u
HagBpiku bl€ HaBbIKM B PpELICHUM | YCIEUIHbIE, HO | LEJIOM YCHEIIHbl | CHCTEMAaTH4YECK
3aja4 He e, HO | M€ HAaBBIKM B




CHCTEMaTHYecK | coneprkaliee peleHn! 3a1a4
W€ HaBBIKM B | OTACIbHBIC
peleHny 3a1a4 | IpoOebl
HaBBIKH B
pelIeHny 3a1a4

7. PecypcHoe oGecnieyeHue

OcHoBHast TuTepaTypa

1. 3nokaszoB B.b. Maremarnueckast 06paboTKa SKCIIEpUMEHTAIBHBIX JAHHBIX HEUTPOHHOTO
paccestHus B pU3MKE HU3KUX dHEPruil. YueOHoe nmocobue. - M. YHUBEpCUTETCKAsI KHUTA,
2007.

2. 3. Bpannar. Ananu3 mannsix. Mup. 2003, Mocksa. (S.Brandt. Data analysis. Springer.)

3. T'.B. BaBunoa. Matemaruueckas o6paboTka pe3yiabTaToB u3mMepeHus. ToMcKuit
MOJIMTEXHUUYECKHUI yHuBepcurer. 2013

HOHOJ’IHHTGJ’IBH&H JIaTeparypa

1. 3noxa3oB B. b. MatemaTnueckue METOIbI JIsl aHAJIM3a YKCIIEPUMEHTAIBHBIX CIIEKTPOB U
CHEKTPO-TI0I00HBIX pacnpenencHuii. DOYAS, 1985, 1. 16-5, ¢.1126-1163.

2. Baryrun B. A., UBuenko .., Meagenes 0. U., Huctsakor B. I1., Teopus BeposiTHOCTEH 1
MareMaruuyeckas cratuctuka. Arap, M. 2003.

3. T'pummun B. K., )Kusonucnes @. A., Ianos B. A., MaremaTudeckuii anainu3 u
uHTepnpeTanus puzndeckoro sxkcrnepuMmenta. M., MI'Y, 1988.

4. Pecharsky V.K., Zavalij P.Y. Fundamentals of powder diffraction and structural
characterization of materials. - Springer, 2005.

5. I'pomunos C.A. Beenenue B peHTreHOrpadrio MOJUKPUCTAIUIOB. Y 4eh.-MEeTO/I. Mocooue. —
Hosocubupck: HI'Y, 2009.

[Ipu peanuzarum TUCIUTUITMHBI MOKET OBITh UCIIOJIB30BAHO CIIEAYIOIIEE MPOTPaMMHOE
o0ecrieueHue:

[Tporpammusiii mpoaykt Java 8 (64-bit) Oracle Corporation

[Mporpammusnii npoaykt Dev-C++ Bloodshed Software

Onepanuonnas cucreMa Microsoft Windows 10 Education akanemMudeckast THIICH3US
[Tporpammusiii mpoaykt Microsoft ProjectProfessional 2013 akagemudeckas TUIeH3US

[Mporpammusiii npoaykt Microsoft VisioProfessional 2013 akagemudeckast TUIeH3Us
IMporpammusiii  npoayktMicrosoft VisualStudioProfessional 2013 - RUS [Pycckuii(Poccust)]

aKaJICMHUYCCKaA JIMICH3UA

I A R

[lepedeHb npodeccHoHaNTbHBIX 633 JaHHBIX U HHGOPMAIMOHHBIX CTPABOYHBIX CUCTEM
1. http://www.edu.ru — mopran MunucrepcTBa 06pa3oBaHus 1 Hayku PO




2. http://www.ict.edu.ru — cucrema ¢enepansubsix 00pasoBaTenbHbIx mopTagoB «MKT B

o0pa3oBaHUI

3. http://www.openet.ru - Poccuiickuii moptai OTKpPBITOro 00pa3oBaHuUs

4. http://www.mon.gov.ru - MunucrepctBo o0pazoBaHMsi M Hayku Poccuiickoit
denepauun

5. http://www.fasi.gov.ru - deaepaibHOE areHTCTBO 10 HAYKE M HHHOBAIIUSAM

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHHE:

B coorBerctBUM ¢ TpeboBaHusMu 1. 5.3. oOpaszoBarenpHOro cranmapra MIY o
HarnpaBieHuto noarotoBku 03.04.02 «®Dwusuka», Kypc MOXKET OBITh IPOYUTAH B OOBIYHOMN
AyTUTOPUU TIPU HATUYMU: PaOOTAIOMIMX JJIEKTPUYECKUX PO3ETOK, KOMITBIOTEpA, MPOEKTOpa,
9KpaHa, y4eOHOMU JTOCKH.

8. A3bIK NpenogaBaHMUA: PYCCKUU



