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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIlT (m. 5. O6meii xapaktepuctuku OOII) cocTaBa KOMIIETEHIIMH JJisi TOATOTOBKH K
poheCCHOHAITLHOMN JIeSTEIbHOCTH.

KOMHE;)SHHH“ Hanmvenopanue CocraBisiionue pe3y/ibTaTOB 0CBOEHUS (1eCKPUNTOPbI KOMIIETeH i)
KOMIIETCHIIUHN KOH HaumeHoBanmue
BBIOMpATh BH/IBI, WHTepripeTaniuy NOTy4YSHHBIX JaHHBIX 110
CHOCOOBI I[CK(Y)-1.5 B4 | pe3ynbraTtamMm aHaTUTHYECKUX UCCIICAOBAHUHN
OTPOOOBAHUS KOMITOHEHTOB MPUPOJTHON CpeIbl
(pstmoBoro, Bri6upaTh amekBaTHBIE CITOCOOBI OITPOOOBAHUS
TFEOXUMHYECKOTO, Y METOJIbl aHATTN3a METAJUIMYCCKUX,
MUHEPAJIOTHIECKOTO, HEMETAIUTMYECKUX U TOPIOYUX MOJIE3HBIX
texnonoruueckoro) | IICK(VY)-1.5 Y4 | uckonaempix. BBITOIHATE HEOOXOAUMYIO
Y METOJIBI UX npo0onoaroToBky. ®opMynupoBarthb
aHanm3a I TEXHUYECKOE 3aJaHHE VIS oliepaTopa s
W3yYEHUS penieHns mpodeCCHOHANBHBIX 3a7a4
KOMITOHCHTOB
[ICK(Y)-1.5 MIPUPOJTHON CPEeJIbI,
BKJTIOYAsi TOPHBIE
MOPOJIbI U MOJIC3HBIC
HCKOMaeMbIe, ITPH TeopeTrueckue OCHOBBI (PU3UYECKHUX,
pEIIeHNN BOTIPOCOB XUMHYECKUX, (PU3UKO-XUMUIECKHUX,
KapTUPOBaHUS, [ICK(Y)-1.534 | onTtudyecKkux METOAOB N3YUEHHUSI MIHEPAIIOB,
MOUCKOB, Pa3BEIKH, 00J1aCTh TPUMEHEHUS METO/1a. Y CTPOUCTBA U
TEXHOJIOTUU MIPUHIUIIBI PA0OTHI AHATUTUYCCKUX TTPUOOPOB
pa3paboTku u
nepepadboTKu
MUHEPAIBLHOTO
CBIPBS

2. Mecto aucuuminnsl B ctpykrype OOII

JlucuunianHa OTHOCHUTCS K BapuaTUBHOW 4dacTu bioka 1 ydeOHOro miana oOpa3oBaTeiabHOM
MIPOTPaMMBI.

3. [Inanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHUIIINHE

[Tocre ycrenHoro OCBOGHHUs AUCHUILIMHBL Oy1yT c(hOPMHUPOBAHbI pE3yIbTaThl 00yUEHUS:

Il1aHupyeMble pe3y/IbTaThl 00y4eHHsl 10 JMCHUILIHHE Kommnerenuus
Kox HaumenoBanue
PJI-1 3HaTh CrIOCcOOBI OMTPOOOBaHUS M BRIOMPATh aJIeKBaTHBIC METO Il aHAITN3a IICK(Y)-1.5

MOJIE3HBIX UCKOTIAeMbIX. BBIOIHATH HEOOXOAUMYIO TPOOOIIOrOTOBKY.
®opMyIHpOBaTh TEXHUYECKOE 3a/IaHUE TS OTlepaTopa JUIsl PeleH s
podecCHOHANBHBIX 33]a4

PI-2 3nate TeopeTnueckrue OCHOBBI (PU3NUECKUX, XUMUIECKUX, PUIUKO-XUMHUUECKHUX, M[CK(Y)-1.5
ONITHYECKUX METOJIOB U3yUCHHSI MUHEPAJIOB, 00J1aCTh MPUMEHEHHS METO/IA.
YcrpolcTBa U IPUHIUIBI pabOThl AaHATUTHYSCKUX TPUOOPOB.

P-3 HHTepnpeTnpoBaTh NOJYyYEHHBIE JaHHBIE 10 PE3YJIbTaTaM aHATUTHYECKUX I[CK(Y)-1.5
WCCJIEIOBAHUHN

OHGHO‘—IHBIG MCPONPUATHA TEKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOfI arTeCTaluu NpcaCTaBJICHBI B
KaJICHIapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.




4. CTpyKTYpa M coiep:KaHue TUCIHUIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJbHOCTH

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHoO# 1eAATeJIbHOCTH Oobem
pe3yJbTaT BpEMeHH, 4.
00yueHus no
JHCIHUIIIHHE
Paznen 1. Beenenue. [logroropka u | P/-1, P/I-2, | Jlekuun 4
obOpaboTka mpoo. P/1-3 [TpakTHyeckue 3aHATHS
JlabopaTopHbIe 3aHATHS 8
CamocTosiTenbHas paboTa 15
Pa3gen 2. PeHTTeHOCTPYKTYpPHBIH PI-1, PA-2, | Jlekuuu 4
ananu3. Mudpakpacuas P/1-3 [IpakTryeckue 3aHATHS
CIIEKTPOCKOIUSI. JlaGopaTopHbIe 3aHATHUS 8
CamocrosiTenpHas pabora 15
Paspnen 3. Cxkanupyromas PI-1, PJ-2, | Jlekum 4
3JIEKTPOHHAs MUKPOCKOIIHS. P/1-3 [IpakTrueckue 3aHATHS
PentrenodayopeciieHTHbIN aHAIIN3. JlaGopaTopHbIe 3aHITHS 8
CamocrosiTenpHas pabora 15
Pa3znen 4. CriekTpaibHbIE METOIbI PI-1, PJ-2, | Jlekum 4
aHaIM3a. P/I-3 [IpakTryeckue 3aHATHs
JlaboparopHbIe 3aHATHS 8
CamocTosTenbHas paboTa 15

ConeprkaHue pa3iesioB JUCITUTIINHBI:

Pasnen 1. Beeoernue. [loocomosxka u oopabomka npoo.

PaCCManI/IBaIOTCSI OCHOBHBIC MMOHATHA MCTOAOB HMCCICAOBAHNA MUHEPATIOB, KJ'IaCCI/I(l)I/IKaHI/ISI
METOJIOB; OCHOBHBIE BUBI P00 U cenapanuu. Ocoboe BHUMaHHUE yaemseTcs 1ab0paTopHBIM
WCCIICIOBAHKUSAM B TIPOIECCE TeOJIOTOPA3BEAOYHBIX pPAa0OT. 3HAHWS, ITOJYYCHHBIC IIpH
WM3YYeHUH pas3fena, TMOATOTOBAT YYallUXCsl K TPUMEHEHHI0 METOJIUKHU BbIACICHUS
MOHOMHUHEPAJIBbHBIX (paKiuil.

TeMbl JeKINA:

1. Bsenenue. [logroroska u 06padoTka mpoo.

Ha3zBanus ja6opaTopHbIX padoT:
1. TloarotoBka u 06paboTKa mpoo.

Pasnen 2. Penmeenocmpyxmyphwiti ananus. Mugpakpacnas cnekmpockonus.

PaccmarpuBaioTcss TEOpeTHYECKHE OCHOBBI JIBYX METOA0B HACHTH(PHKAIUA MUHEpPAIOB —
PEHTTeHOCTPYKTYPHBIN aHAIU3 U UHPPAKpacHas CIEKTPOMETPHS; OCHOBHBIE XapaKTePUCTUKU
9JIEKTPOMArHUTHOTO M3JIY4YEHHUs, BUABI TapPMOHUYECKUX KOJIeOaHUIl; OCHOBHbIE TOHATHA
PEHTIEHOCTPYKTYPHOIO aHalM3a, €ro BO3MOXXHOCTH U oOnactu mnpuMeHeHusa. Ocoboe
BHUMaHME YJENseTcs BO3MOXHOCTSM HCHOJb30BaHUs mpubopoB st MK-cnekTpockomnuw,
IpeuMylInecTBaM M Hexoctatkam mertona MK-crekTpockonuu. 3HaHHWS, MOJYyYEHHBIE IPU
W3YYeHUH pa3jiena, IOMOTYT TMOHSATh W OCBOMTH TNPUHIMIIBI PabOThl PEHTI€HOBCKUX
TP PaKTOMETPOB.

TeMbl JIeKLUM:

1. PeHTreHOCTpYKTYpPHBIH aHAIIN3.
2. WudpakpacHas CIEKTPOCKOITHSI.

Ha3panus 1abopaTtopHbIX padoT:



1. UadpakpacHas CHEKTPOCKOMIHSI.

Paznen 3. Ckanupyrowas snekmponnas muxpockonus. Penmeenoghnyopecyenmmuutii ananus.

PaccmarpuBarorcs OCHOBBI CKaHUPYIOLLEH 3JEKTPOHHOU MUKPOCKOIIUH u
PEHTIeHO(IIYOPECHEHTHOTO ~ aHalM3a; MPHHLUUIB pabOThl, NPUMEPHl HUCIIOIb30BAHUS,
BO3MOXXHOCTH OOOpYIOBaHUSI PACTPOBOM AJIEKTPOHHOW MHUKPOCKOINUHU, KiIacCHPHUKALUS
000opyI0BaHUsl. Ocoboe  BHUMaHME  YIENAETCS  ONPENENCHUI0  MPEUMYLIECTB
PEHTI€HOCIIEKTPAIIBHOTO METO/Ia aHalM3a BEUIECTBA. 3HAHUA, MOJYYECHHbIC NMPU U3YYCHUH
pasnena,  MO3BOJAT  MCIOJIB30BaThb  AJIEKTPOHHBIM ~ MMKPOCKON  JUIsl  pELIEHUs
MUHEPAJIOTNYECKUX 3a/1a4.

TeMBI JeKIM:
1. Ckanupyromas 3J1eKTpOHHAsE MUKPOCKOIIHSL.
2. PentrenodnyopecieHTHBIN aHalu3.

Ha3Banus 1adbopaTopHbIX padoT:
1. Cxanupyrouias 3J€KTpOHHAs MUKPOCKOIIHS.
2. PeHtreHodyopeclieHTHBIN aHaIH3.

Paznen 4. Cnexmpanvrvle memoowvl ananusa.

PaccMaTpuBaroTCsi OCHOBHBIE CIIEKTPAJIbHBIE METO/IBI ONIPEAETICHHUS COCTaBa BEIIECTBA.
3HaHMsl, NOJTYYCHHBIC MIPU U3YyYCHUH pa3ziesia, MOMOIYT OCBOUTH TEXHOJOTHIO ONPEICIICHHUS
COCTaBa MUHEPAJIOB U IOPOJ] MPHU TOMOIIM METOJO0B MAacC-CHEKTPOMETPUH C WHAYKTHBHO-
CBSI3aHHOM IIa3MOM, aTOMHO-a0COPOIIMOHHOTO ¥ AaTOMHO-3MUCCHOHHOTO aHAIIM30B.

TeMbl JIeKIUN:
1. Macc-ciekTpoMeTpus ¢ HHAYKTUBHO-CBSI3aHHOM MIa3MOii.

2.  ATOMHO-a0COpOIIMOHHBIN aHAIN3.
3. ATOMHO-’MHUCCHUOHHBIN aHAJIH3.

Ha3zBanus ja6opaTopHbIX padoT:
1. ATOMHO-PMHUCCHOHHBIN aHAIH3.
5. Opranusanusi cCaMOCTOATEILHOH PadoThI CTY/IEHTOB

CaMocrosTenbHas pa60Ta CTYACHTOB IIpU H3YUCHUU JUCHUILNIMHBI IIPEAYCMOTPCHA B

CIIEYIOIUX BUAAX U popmax:

6

Pabora ¢ neKIMOHHBIM MaTepualoM, MOUCK M 0030p JHUTEepaTypbl U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIMH 110 UHAUBHIyaIbHO 331aHHON IpolieMe Kypca,

PaGota B 31eKTpOHHOM Kypce (M3y4eHHE TEOpPETHMYECKOro MarepHaja, BBIOJHEHHE
WHIUBUAYAIbHBIX 3a/1aHUN M KOHTPOJIUPYIOIIMX MEPONPUITUI U JIp.);

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaboTKY;

[Touck, aHanu3, CTPYKTYpHUpPOBAHUE U MPEe3eHTALUS MH)OPMAIIH;

[ToaroToBka k 1a0opaTopHbIM paboTam, K MPaKTHYECKUM U CEMUHAPCKUM 3aHATHUSM,
AHain3 Hay4YHbIX MyOJMKALUH 110 3apaHee ONpeIeeHHON pernoiaBaTesieM TeME;
ITonroroBka K OLEHUBAIOLUIUM MEPONIPHUATHUSIM.

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

.1. YueOHo-MeToanueckoe odecrnedeHue



OcHoBHas TuTeparypa

1. KopoBkun, M. B.. HupakpacHass CHeKTpoCKONHs KapOOHATHBIX TOPOA H
MuHepaioB [DnekTponHblii pecype]| / KopoBkun M. B., AnanwseBa JI. I'.. — Towmck: TIIY,
2017. — 87 c.. — PekoMeHzoBaHO B KayecTBe ydeOHoro mocobusi PenakimonHo-
U3JIaTeIbCKUM COBETOM TOMCKOrO TMOJMTEXHHUYECKOro yHHBepcuTeTa. — Kaura wus
komtekmmu  TITY - Xwmwmsa.. —  ISBN  978-5-4387-0758-5. Cxema nocryna:
https://e.lanbook.com/book/106768

2. CriekTpaiabHbIe METOJIbI UCCIIEAOBAHUN | ydeOHOe ocooue [DnekTpoHHbIN pecypce] /
HanmonaneHbiii uccnenoBarensckuii Tomckuii monutexauueckuii yHuBepcuter (TIIY) ;
coct. B. @. MpiukuH, /. A. Wxolikua. — 1 komnbrotepHsiit ¢paiin (pdf; 3.9 MB). — Tomck:
N3n-Bo TITY, 2013. — 3arnaBue ¢ TUTYJIBHOIO dKpaHa. — DJIEKTPOHHAS BEPCHs MEYATHOU
nyonukanuu. — Jloctyn u3 kopnoparuHoit cetn TITY. — Cucremusie TpeboBanus: Adobe
Reader. Cxema noctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m296.pdf

3. MeToap! HccaeI0BaHus PAJUOAKTUBHBIX Pyl I MUHEPAIOB: METOAMYECKUE YKa3aHU
K BBINIOJIHEHUIO JTAOOPATOPHBIX paboT Mo Kypcy «MeToabl MCCIeNOBaHUS PaTuOAKTUBHBIX
pya» JUIsl MarucTpaHtoB, oOydarouuxcsi no HanpasieHuto 130100 «l'eosorus u pasBenka
TOJIE3HBIX UCKOMAaeMbIX» [DNeKTpoHHBIN pecypc]| / ToMCKuit MOMUTEXHUYECKUN YHUBEPCUTET
(TILIY) ; coct. A. B. BonoctHoB. — 1 kommbrotepHsiit daitn (pdf; 1.9 MB). — Tomck: U3a-
Bo TIIY, 2008. — 3armaBue C TUTYJBHOI'O 3KpaHa. — OJIEKTPOHHAs BEpCUs MEYaTHOU
nyoimkanuu. — Jloctyn u3 koprnopatuBHoi cetu TIIY. — Cucremnsie TpeboBanusi: Adobe
Reader. Cxema noctyna: http://www.lib.tpu.ru/fulltext2/m/2010/m151.pdf

HOHOJ’IHI/ITCHBHaH JIATepaTypa

1. KpacnomékoBa, JIto60Bb AdaHackeBHA. ATJIaC OCHOBHBIX THIIOB MarMaTH4eCKHX
nopoJ : yuebnoe mocodue [Inexrponnsiii pecype| / JI. A. KpacHomékoBa; HanmoHnanbHbIM
uccnenoBatenbckuii  Tomckuit  monutexHuueckuit  yHusepcurer (TIIY), Hucrutyr
npupoanbix pecypco (MIIP), Kadenpa reomoruum u pa3BeKkH MOJE3HBIX HCKONAEMbBIX
(CPIIN). — 2-e uzn.. — 1 xomnbroTepHsbIit daiin (pdf; 8.6 MB). — Tomck: U3a-so TIIV, 2013. —
3arjaBue ¢ TUTYJIBHOTO SKpaHa.— DJIEKTPOHHAsI BepcHsl eyatHoil myOnukanuu. — loctyn u3
kopriopatuBHoit cet TIIY. — Cucremnsie TpeGoBanusi: Adobe Reader. Cxema nocryma:
http://www.lib.tpu.ru/fulltext2/m/2013/m303.pdf

2. Yepubimos, A. M. CTpyKTypsl U TEKCTYpbl MarMaTHYeCKHMX U MeTaMOp(HUUYECKUX
TOPHBIX MOpoJA : yuyeOHo-mertoanueckoe nocodue / A. V. Yepnsimos, 1. B. Bonornuna. —
Tomck : TI'Y, 2014. — 36 c. — TekcT : 3neKTpoHHBIN // JIaHb : 3IEKTPOHHO-OMONIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/76796

3. MapaxkymeB A.A., Meramopduueckas nerposorus : yueOHuk / MapakymeB A.A. -
M. : HzparenbcTBO MOCKOBCKOrO TOCYyIapCTBEHHOro yHuBepcutera, 2005. - 256 c.
(Knaccuueckuit ynuepcurerckuil yueOnuk.) - ISBN 5-211-05020-7 - Tekct : 31eKTpOHHBIN
/! ObC "KoncynbTant cryneHra" : [caiit]. - URL

http://www.studentlibrary.ru/book/ISBN5211050207.html
6.2. UudopmaliuoHHOE M IPOrpaMMHoe o0ecrevyeHne

WudopmaiimoHHO-CIIPaBOYHBIC CUCTEMBI:

HNndpopmannonno-cnpasoynas cucrema KOJAEKC — https://kodeks.ru/
CnpaBouHo-npaBoBas cuctema Koncynsrantlitoc — http://www.consultant.ru/
DekTpoHHO-0MOMOTeuHast cucTeMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0MOaHoTeuHas cuctema «ZNANIUM.COM» - https://new.znanium.com/
DekTpoHHO-0MOHOoTeuHast cuctema «kOpaiiry - https://urait.ru/

agrownE


https://kodeks.ru/
http://www.consultant.ru/
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/

6.

DIIeKTPOHHO-OMOINOTEUHAS

http://www.studentlibrary.ru/

cucreMa <<KOHCYJ'IBT3HT CTYACHTAa»

IMpodeccronaapHbie 6a3bl JAHHBIX U HHOPMAITHOHHO-CITPABOYHBIC CHCTEMBI JIOCTYITHBI 110
ccpuike: https://www.lib.tpu.ru/html/irs-and-pdb

JInnieH3noHHOE MporpammHoe obecriedeHue (B cooTBeTcTBrM ¢ IlepeuHemM JIMIEH3MOHHOTO
nporpamMmHoro odecnevyenusi TITY):
Microsoft Office 2007 Standard Russian Academic

1.

2
3.
4.
5

Zoom Zoom
Cisco Webex Meetings
Google Chrome

Document Foundation LibreOffice

7. Oco0Oble Tp660BaHI/Iﬂ K MaTE€pUAJIBbHO-TEXHUYIECCKOMY o0ecne4eHuI0 AUCIHHUITINHBI

71a00PaTOPHBIX 3aHITHIA:

B ydeOHOM mporecce HCHONB3yeTCs Cclenyomiee JabopaTropHoe 00OpyAOBaHUE IS

Ne

HauMeHoBaHHeE CIIENHATbHBIX
NoMelleHuii

HaumeHoBaHue 000pyI0BaHUs

1.

Ayautopust A NpOBEACHUS
y9e0HBIX 3aHITHI BCEX THUIIOB,
KYpPCOBOTO MPOEKTUPOBAHUSI,
KOHCYJIbTAIIUH, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHOU
aTTecTanuu

634034, ToMckast 00J1aCTh, T.

Tomck, Coerckas ynuna, 73
216

Kommiekr yueOHON wmebenmn Ha 30 TmOCAgOYHBIX MECT;
Cremnax - 3 mt.; Komnstorep - 1 wr.; Ilpoektop - 1 wr.

Aynuropust Ij1sl IPOBEICHUS
y4eOHBIX 3aHITUH BCEX TUIIOB,
KYpPCOBOTO MPOEKTUPOBAHHUS,
KOHCYJIbTAIUH, TEKYLIETO
KOHTPOJISL U IPOMEKYTOUHON
aTTecTanuy (Hay4Has
naboparopusi)

634034, ToMmckas 00y1acTh, T.
Tomck, CoBerckas ynuua, 73,
215

KommutekT y4yeOHo# mMeOenu Ha 13 mocagounsix mect; [llkad
quist onexbl - 1 ity Hkad s qokymentos - 1 m.; Tym0a
noaxaTHas - 4 mrT.;

Muxkpockon ITOJIAM P-312 ¢ LI®K Bricokoro pasperieHus -
1 mrT.; Mukporsepamep [IMT-3M1 - 1 mr.; Anamuzatop
CIEKTPOB Ha OCHOBE IIIOMHHECI. MHUKpockoma - 1 1miT.;
Muxpockon [TIOJIAM P-312 - 12 mrt.;

Kommnetorep - 2 mr.; TeneBuzop - 1 mir.

Pabouas mporpamma cocTaBieHa Ha ocHOBe OOrmiell XapaKTepHCTUKH 00pa3zoBaTeIbHOMN
nporpaMMmsbl o HampasiieHuto 21.05.02 «IIpuknaanas reonorusi»/cnenuanusanus «l'eomorudeckas
CbEMKa, TMOMCKHU U pa3BeIKa MECTOPOXKIECHUH TBEPIBIX MOJIE3HBIX HCKomaeMbIx» (mpuema 2020 r.,
ouyHas popMa oOyueHus).

Pa3pabotunk(un):

JlomKHOCTD

[)4(0)

Houent

CasunoBa O.B.

[TporpamMmma omoOpeHa Ha 3acemaHuu otheneHus reojoruu (IIpoTokosr 3acemaHust OTICICHUS
reosioruu Ne 22 ot 25.08.2020).

3aBeayroniuii kKadenpoii - pyKoBOAUTENb OTACIICHUS Te0JIOTHH Ha MpaBax Kadeapsl,
1. T.-M. H., TOLICHT


http://www.studentlibrary.ru/

/T'yceBa H.B./

IIOAIMHUCH



JIucT u3MeHeHuil padodeil MporpaMMbl I CHUIIMHBI:



