MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B./IB.05.01 MeToapl pagualimOHHbIX UCCJICAOBAHUMN

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
03.04.02 ®usuka

HanpanenHocts (mpoduiib)

03.04.02.10 bruodwus3uka 1 MeTUIIMHCKAS WHKCHEPHS

dopma 00yueHus OYHas
['o HaGopa 2021
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

I'puropren A.N.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenp mpenonaBaHust AUCUUIUIMHBI — O3HAKOMJICHHE CTYACHTOB C METOJAaMH
aHamm3a OOBEKTOB B MPHPOAHBIX M JAOOPAaTOPHBIX YCJIOBUSAX, OCHOBAaHHBIMH Ha
VICIIOJIb30BAHUN MOHU3HUPYIOIINX U3ITy4CHUH.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

K 3amayam wu3ydeHus IUCHMIUIMHBI B COOTBETCTBUM C TPEOOBAaHUSIMHU K
KOMIIETEHIIMN HAIPaBJICHUs] TOJTOTOBKM MAarkuCTPOB OTHOCATCS: (OpMHUpOBaHHE Yy
CTYJIEHTOB TPOYHBIX 3HAHUH O pPATUOAHATUTUYECKUX METOJaX, WX (PHU3NYECKOi
OCHOBE, MX OCOOCHHOCTSX, JOCTOMHCTBAX M HEJOCTAaTKax; YMEHHE HCIIOJIb30BaTh
3TH METOJIbl B AHATUTUYECKOMN MTPAKTHUKE.

JIMnnOMUpPOBaHHBIN CHEUUAIUCT JOJDKEH MMETh CHUCTEMHbIE IPEICTABICHUS
0 PaAMOaHATUTHYECKHX METOJaX, MX MECTe B PsAy APYTUX METOAOB aHaimmu3a, 00
anmaparypHOM OCHAIIEHUHM YKa3aHHBIX METOJ0B, 00JacTh MPUMEHEHHUS U TpaHUIax
YyBCTBUTEILHOCTH METOJIOB aHam3a, OCHOBaHHBIX Ha  NPUMEHEHHUU
MOHU3HUPYIOLINUX U3ITyYCHUH.

1.3 IlepeyeHp NJIAHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunn

ITK-1: Cnioco0eH ocymecTBJSITH BbIOOP ()OPM H METOI0B HAYYHO-MCCJI€10BATEIbCKOH
AesITeJILHOCTH B COOTBETCTBHH € MPOQUJIeM HAYYHOr0 HCCJIeI0BaAHHS

[IK-1.1: Mmer n ananmusupyer OCHOBBI YUYEHHS O PAAUOAKTUBHOCTH U MOHU3UPYIOIIUX
Hay4YHYI0 HH(POPMAIUIO JUIS U3ITYYEeHUsAX, (PU3NYECKHE aCTICKThl B3aUMO/ICHCTBHS
ocyliecTBIeHUs BbIOOpa GOpM U | M3ITyUEHUH C BEIIECTBOM;

METOZ0B HAy4HO- ((eKTUBHO UCTIONB30BaTh PETUCTPUPYIOLIYIO U
HCCIIEI0BATEIIBCKON AQHAIN3HUPYIOIYIO allIaparypy, B TOM YHCIIE
JIEATEIbHOCTH B COOTBETCTBUU C | CIEKTPOMETPUUYECKYIO U IO3UMETPUYECKYIO
npo¢uaeM HayqyHOTO MeToJlaMH (CII0c0O6aMu) HUHCTPYMEHTATbHBIX
UCCJICI0OBAHUS; CTABUT LIEJIH U pagualnroHHBIX UCCIIEN0BaHMIT;

3a/1a4M UCCIIEJOBAHNS,
00001112eT U MpeICTaBIsAET
pe3ynbTaThl HCCIIEA0BAHMS,
OLIEHUBAET UX IOJIHOTY,
JIOCTOBEPHOCTh, HOBU3HY U
HEePCHEKTUBBI MPAKTUYECKOTO
pUMEHEeHus; GopMupyeT
Hay4yHbI€ OTYETHI U
MIOJITOTABIINBACT TEKCTHI
HayYHBIX ITyOIHKani




[1K-1.2: Pemaet moctaBieHHBIE
B HayYHOM HCCJICIOBaHUHU
3a1a4 C UCIOJIL30BAHUEM

MPUHLUIIBI U METOBI PETUCTPALIMH MOHU3UPYIOLIUX
W3JTYyYCHHI
BBIOMpaTh HEOOXOAMMBIE METO/IBI UCCIIEIOBAHUH B

COBPEMEHHBIX METOJIMYCCKHUX
IoaAxX0o40B U
CHCIUATU3UPOBAHHOTO
000py10BaHMS

3aBUCHUMOCTHU OT PAIHAIMOHHON W aHATUTUICCKOM
CUTyalluu

JEHCTBYIONIMMHU CTaHIapTaMU B 00JIaCTH PETHCTPAIIUN
W3IIy4eHUH, MO3BOJISIONIMMHE OLIEHUBATh PE3YJIbTATHI
paIUaIMOHHBIX UCCIICTOBAHUI

IIK-3: Crioco0eH caMOCTOSITEJIbHO CTABUTH 1eJIH U 321a44 HAYYHOI'0 UCCJIeI0BAHNS B
o0s1acTH OMO(PM3NKHN U MeTUIIUHCKOI HHKEHEPUH, OCYIIeCTBJISATH HAYYHOE
HCC/IeI0BAHME C HCIIO0JIH30BAHMEM COBPEMEHHBIX METO/10B, TEXHOJIOTHIl U

o0opynoBaHus

TIK-3.1: CtaBuT Leau u 3agauu
uccienoBanus, GOpMyIupyeT
HAy4HYIO TUIIOTE3Y, TUIAHUPYET
Y TIPOBOJIUT HAyYHOE
UCCIIeIOBAHUE, aHATH3UPYET
PE3YJIBTATHI UCCIICAOBAHSI U
dbopMynupyeT BBIBOIBI
TEOPETUICCKHUX U
IKCIIEPUMEHTATBHBIX
HCCJICIOBAHMI B 001aCTH
OMO(DU3UKU ¥ METUITTHCKOM
WH)XCHEPUU

MCTOANYCCKOC U allllaparypHOC OCHAILICHHUEC OCHOBHBIX
MCTOAOB paguallMOHHBIX PICCJ'IC)IOB&HI/IfI, ux
JOCTOMHCTBA N HCJOCTATKH.

o0pabareIBaTh MOJTYUYEHHBIE PE3YJIbTaThl, aHATU3UPOBAThH
1 OCMBICJINBATh UX C y‘IeTOM NMCHOIIIUXCS
JIMTEPaTYpPHBIX JaHHBIX

HOpPMaMH B 00JIaCTH PETHCTPAIUU U3TyUEHUH,
MO3BOJISIFOLLIMMU OLIEHUBATh PE3YJIBTAThI PAAUAlMOHHBIX
HCCIEIOBAaHNH

[TK-3.2: OcymectBiser
HAay4YHOE UCCIICIOBAaHUE B
o0mact OMOPHU3UKH U
MEIUITUTHCKON MH)KEHEPUH C
UCTIOJIb30BaHUEM COBPEMEHHBIX
METO/I0B, TEXHOJIOTUI U
000py10BaHUS

MEPCIIEKTUBBI Pa3BUTHA (DU3UKHU, KaK HAYKH U €€
B3aMMOCBSI3b CO CMEXHBIMH 00JIaCTAMU

YMETb CTPOUTH CBOE MTOBEJCHUE B MAIOM TBOPYECKOU
IpyMIie B COOTBETCTBUU C KOHKPETHOW IIPEIMETHOU
3a7a4el UCCIIEeI0BaHUS

MIPUHLMIIAMH U [TPaBUJIaMU IIOATOTOBKH MATEPUATIOB K
OITy OJIMKOBAHHIO

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3bIK peain3an JUCHHUIIINHEBILC .

Jucnuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,78 (28)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,39 (14)
MIPAKTHYCCKUE 3aHATHS 0,39 (14)
CamocrosiTesqbHas padora 2,22 (80)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. OCHOBBI PATHOAHAJTUTHYECKUX METOI0OB




1.

Tema 1.1 Tema 1. PagnoaktuBHOCTE. dU3NUEcKas
CYLIHOCTb U MaTeMaTH4eckoe onucanue. Buasl
PaIuOaKTUBHOIO pacmana. Buisl HOHM3UPYOLIUX
U3JIy4eHUl, ux pusnyeckas npupoaa.

Tema 1.2 OcHOBHBIE TapaMETPBI, ONUCHIBAIOIINE
PaqroaKTUBHBIE IPOLIECCHI U PACIPOCTPAHEHUE U3ITyUCHHH.
AKTHUBHOCTbB — yZi€JIbHas, JINHENHHAs, TOBEPXHOCTHAs,
IomagHasi, oobeMHasi. daroeHe, IIOTHOCTh OTOKA
YacTHI U SHEPruM. L{enouku paguoHyKINI0B, psabl
pacnaga. PannoakTuBHOE paBHOBECHE B psAIaX pacmaja.
Hapy1ienust pagoakTUBHOTO PaBHOBECHSI.

Tema 1.3 Jlo3zoBbie mapameTpsl. {0361 pusnueckue,
HOPMHUPOBOYHBIE U onepalioHHble. [IpuHIMIIBI ycTpolicTBa
JI03UMETPOB.

Tema 1.4 IIpuHIUIBl pETUCTPALIMM HOHU3UPYIOLIUX
u3ny4yeHuil. 1o-Hu3aimoHHble, CHUHTUIUISIIUOHHBIE U
HOJYTIPOBOTHUKOBBIE IETEKTOPHI, (PU3NUECKHE OCHOBBI UX
(GYHKIIMOHUPOBAHUSI.

2. 3yueHue TeopeTUueCcKOro Marepuaia
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2. [IpakTHYecKOe MIPUMEHEHNE PAJHOAHATUTHYECCKUX METO/10B




1. Tema 2.1 MeTo1bI H30TOITHOTO Pa30aBICHUS U
BBIJICIICHUS. METOJI «KMEUCHEBIX aTOMOBY KaK
AQHATUTUYECKUNA METO/T ONIPEJEICHUS KOHIICHTPAIIUMN.
OCHOBBI CyOCTEXHOMETPUIECKOTO aHATH3A.
Metponornyeckue XapakTepUuCTUKH
cyOcTeXHuoMeTpUIECKUX MeT010B. CyIIHOCTh
PaAMOXUMUYECKUX METOAO0B BbIACICHUS

Tema 2.4 ®dusznyeckrue 0OCHOBBI aKTUBAILIMOHHBIX METOJIOB
a”Hanu3a. HeMTpOHHbBINM akKTUBAIIMOHHBIN aHATU3.
HcToyHnKkHr HEUTPOHOB, IPUMEHSEMBIE IIPU HEUTPOHHOM
aKTHUBAIMOHHOM aHaIH3e.

Tema 2.6 PaguannoHHble METO/IbI ONIPEACIICHHS BO3pacTa
po0. Mcronp30oBanne U3IydeHUN TPUPOTHBIX
PaTIMOHYKJIUIOB VISl OTIPEJEICHUS BO3pacTa MUHEPAIOB.
Pagnoyrnepoanbiii MeTo1 qarupoBanusi. OCHOBHbBIE
OTpaHUYEHUs PAIUOYTIIEPOAHOTO METO/A.




2. Tema 2.2 ®usndeckre OCHOBBI pAMOMETPHUH.
Baxneiimme acieKTsl pagioMeTpUH: PUHIUIIBI 0TOOpa
po0, CIOCOOBI MPUTOTOBJICHUS AHATUTHYECKUX
npernaparoB, H3MepeHHe akTUBHOCTH 00Pa3IOB, CIIOCOOBI
pacyeTa yaeiapHOM akTUBHOCTH. PanromeTpudeckoe
ONpoOBIBaHUE.

Tema 2.3 CrieKTpOMETPUYECKUE METOBI B
panuoaHanuTUKe. PU3NUECKNE OCHOBBI
CIIEKTPOMETPUYECKOTO PAZIHOU30TOITHOIO aHATIU3A.
XapakTepucTruKa CUUHTUUISIITUOHHBIX U
IIOJIyITPOBOJIHUKOBBIX CIIEKTPOMETPOB, UCIIOJIb3yEMBIX B
raMMa-ClieKTpoMeTpun. MeTonsl pacyéTa akTUBHOCTH B
CIIEKTPOMETPUH. METOIbl aBTOMAaTuueCKOU pacn@poBKH
CIIEKTPOB.

Tema 2.5 Pentrenosckue MeToabsl ananu3a. OCHOBHEIE
HOPUHIUIBI (IIyOPECHEHTHOTO
pEeHTreHopaguoMeTpruiecKoro aHanuza. CrnocoObl yyera
BJIMSIHUSL MaTPUYHOTO COCTaBa U BIAKHOCTU MPOOBI Ha
pe3yNbTaThl aHATN3a U TOYHOCTDh PE3yJIbTaToB.

14

3. 3y4yeHue TeopeTuuecKoro marepuana

50

Bcero

14

14

80




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

1. Xana U., Hasparun JIx. ., Mscoenos b. ®@., Kanmeikos C. H.
PannoakTMBHOCTh, MOHU3UPYIOLLEE U3TYUEHUE U sIepHas SHEPreTHKa:
moHorpadusi(Mocksa: M3narenscto JIKN).

2. baiipamykos 1O. b., Anakun M. @., SAnosuyu B. C., ['aBpunienko B. B.,
Toprosanos lO. b. Paguanmonnas, xumuueckas 1 OMOIOrHYecKas 3alinuTa:
y4eOHUK ISl KypPCaHTOB yY€OHBIX BOCHHBIX IICHTPOB U CTYJCHTOB BOEHHBIX
Kadeap npy By3ax M0 BOEHHO-y4eTHbIM crenuanbHocTaM 444000 u 445000
(Kpacnosipck: CDY).

3. Kosanenko B. B., XonocroBa 3. I'. BBeaenue B npukiaaHyto
PaIMoOre0dKOJIOTHIO: yueOHOe TOCcOOUe /71l BY30B IO CIEIUATHHOCTH
"buodusnka" u "duznueckas sxonorus (pusrka okpyx.cpeanl)"(bapHayn:
Hayka. Cubupckoe otaenenue [CO]).

4. bynnakos JI. A. PannoakTuBHBIC BelecTBa U YenoBek: MoHorpadus(MockBa:
DHeproaroMus3ar).

5. bapcykoB O. A. OcHOBBI (U3UKHN aTOMHOTO Si7pa. SAepHble TEXHOIOTUU:
moHorpadusi(Mockpa: duzmaraur).

6. I'puropreB A. U., Kparactok B. A. Pannoskosorus: yue6.-MeTo1. mocodue

JUTsE cCaMOCTOST. paboT [t cryaeHTos crett. 010708.65 «buo-xuMuueckas
dbusuka» |(KpacHospck: COY).

4.2 JInieH3HOHHOEe U CBOOOIHO PacHpOCTpPaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrnevyeHune, HA KOTOPOEe YHHBEPCUTET MMeeT JTUIEH3HI0, 4 TAKKe CBOOOTHO
DacnpoOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHme):

1.  PaGora ocymiecTBisieTCs P MOMOIIH IIUPOKOTO CIIEKTPa JINIIEH3NOHHBIX
MIPOrPaMMHBIX MPOAYKTOB, 3aKYIUICHHBIX 10 TporpamMme pa3Butus COVY:
Microsoft Office, Adobe Acrobat u nip., a Takke COBpEMEHHBIX
MH(pOPMAITMOHHBIX TEXHOJIOTUH (3JIEKTPpOHHBIE 0a3bl JaHHBIX, Internet).

4.3 NUutepHeT-pecypchl, BKJIOYasi nNpodeccuoHaTIbHbIe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. B pamkax uzydeHus TUCHUILIMHBI 00yJaromuMcs 00ecIeueH JOCTYI K
COBPEMEHHBIM ITPOQEeCCHOHATBHBIM 0a3aM JTaHHBIX, HH()OPMAITTOHHBIM
CIPAaBOYHBIM U MIOMCKOBBIM CHCTEMAaM:

2. —cBOOOAHBIN JOCTYN B CETh MIHTEPHET, B T. Y. K 3JIEKTPOHHBIM
pedepaTtuBHbIM 0a3aM JTaHHBIX, BKJIIOYAIOLIUX HAYYHBIE KYpPHAIbI, TaTEHTHI,
Marepuaibl HayqHbIX KOH(pepeHUnH, UH)OPMAIIHIO 110 IUTUPYEMOCTHU CTATeH,
B TOM 4HCJI€E U JUIsl poccuiickux aBTopoB (M3narenscTBo «Jlanby, Hayunas
anekTpoHHas oubnuoreka (ELIBRARY.RU));

3. — noctyn k Freedom Collection u3narensctBa Elsevier, B KOTOpyr0 BXOAST
AJIEKTPOHHBIC HAYYHBIE MTOJTHOTEKCTOBBIC KYPHAIHI TI0 BCEM 00JIacTSM HayKH,
TexHUukH, MmeauiuHbl. OxBar 6osee 15000 Ha3BaHMIT )KypPHATIOB.
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Heobxonumoe miist peanu3anuu JUCIUTUTHHBL «MeToIbl paHaliOHHBIX
HCCIIEIOBAaHUI MaTEePUATbHO-TEXHUUECKOE 00ECIIeUeHNE BKIIIOUaeT B CeOsl:

y4eOHas ayTuTOpusi, 000pyI0BaHHAs alTapaTHO-MPOTPAMMHBIM KOMITJIEKCOM
«Matbrit pe3eHTAITMOHHBIN KOMIUTEKCY (WiH «Jlocka 0OpaTHOM MPOEKITUNY,
«CpenHuil mpe3eHTalNnOHHBIA KOMILJIEKCY);

KOMITBIOTEPHBIN KJIACC, YKOMIUIEKTOBAHHBII COBPEMEHHBIMHM KOMITbIOTEpamMU, Ha 10
pabounx MecT ¢ BbIxoaoM B lHTEpHET;

JIEMOHCTpaIMOHHAs (MM IEUCTBYIOIIast) Taboparopus paaualiMiOHHOTO KOHTPOJIS
(unn maboparopust paTuoaHATUTHIECKUX METOJOB aHATN3a), YKOMIUIEKTOBaHHAs
COBPEMEHHOM armaparypoi — 103uMeTpaMu, pATHOMETPaMH, CIIEKTPOMETPaMHU.
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