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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeeICHUsI COCTAaBa U CBOMCTB IPUPOIHBIX OOBEKTOB. 3aa4i JUCLMIUIAHGL: 1.
O3HaKOMUTBECSA C OCHOBHBIMU IIPSIMBIMHA M KOCBEHHBIMU METOAAMU ONPEIEIICHHS COCTABA
U CBOMCTB . 2. I3y4nTh OCHOBHBIE IPUHLIMIIBI PAOOTHI UCCIIEA0BATENBCKOTO
0o0opyI0BaHus1, TPUMEHSIEMOTO JIJIsl ONPEEIeHHs cocTaBa U cBOMCTB. 3. Hayuutscs
CTaBUTBHCS UCCIEAOBATEIBCKHUE 3aa4M JIs1 ONPEIEICHUSI COCTaBa U CBOMCTB U BHIOUPAThH
nyTH ux pemeHus. 4. OcBoUTh MpuéMbl 00paOOTKH JTAHHBIX U aHAJU3a MOJTYYEHHBIX
DKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkanue TUCHMIIIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEJIEJICHHS COCTaBa U CBOWCTB, MPUHIIUIIAM PabOThI UCCIEA0BATEIBCKOTO
o0opynoBaHusi, MeTofaM pobonoAroroBku. [Ipakruueckas yacTh npeAmnosgaraet
3HAKOMCTBO C pabOTOM psijia COBPEMEHHBIX BHICOKOTEXHOJIOTHYHBIX HCCIIE0BATEIBCKUX
pruOOpPOB (OIpEIEeTUTENb MOPOBBIX XapakTepucTuKk ASAP-2020, ananu3aTopsl pazMepa
4yacTull B cycrien3uu (komiuieke) Microtrac S-3500, Nanotrac 253 Ultra, komruieke
cKkaHupyomieH anekrponHor Mukpockonuu Jeol JSM-7001F, EDS Oxford INCA X-max
80, WDS Oxford INCA WAVE, EBSD u HKL, npocBeunBaroniuii 31eKTpOHHBIHI
MHUKPOCKON BhICOKOTO pazpemieHus Jeol JEM-2100, nudpakromMeTp peHTTeHOBCKUI
nopomkoBbli Rigaku Ultima IV, monokpuctanenbiil audpaxromerp «Bruker» D8 Quest,
BOJIHOBOUM peHTreHO(IIyopecueHTHBIN ciekTpoMeTp Rigaku Supermini, aHanuTH4YEeCKUN
KOMIUIEKC Ha 0a3e ra3oBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010
Ultra, aBToMaTu3upoBaHHasi CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence
LC-20, ciekrpodoTomeTp ynbTpadroieToBOro U BUAMMOIO Juana3zoHa cinekrpa Shimadzu
UV-2700, ciekrpodoromerp uHPpakpacHoro auanazona crnekrpa Shimadzu IR Affinity-
1S, cucteMa TEpMUYECKOTO aHAJM3a B COCTaBe CHHXPOHHOTO TEPMHUECKOTO aHAIN3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuii ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCs] 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIEOBAHMS HA JaHHBIX
npubopax U MOAX0aMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OII BO (kommieTeHIIIN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: MeTOoIbl aHaJIM3a 0OBEKTOB OKpYXKaroIei
VYK-1 CriocobeH ocyImecTBIsTh OUCK, cpenbl
KPUTUYECKUI aHAIM3 U CUHTE3 HHpOpMaLuy,  |YMeeT: IpPOBOAUTH 00pabOTKY M CUCTEMAaTH3aLHIO
IPUMCHATH CUCTEMHBIN noaxon i pCiCHud HH(bOpMaIII/II/I AJI pCHICHUA MMOCTABJICHHBIX 3aaa4
MIOCTaBJICHHBIX 3a/1a4 lMeeT mpakTH4eCKHii ONBIT: BEIOOpA METO0B
PCIICHMA IOCTABJICHHBIX 3a1a4

OIIK-1 CnocobeH nmpuMeHsTh 0a30BbIc 3HaHMUS  [3HAET: 0a30BbIC 3HAHUS B OOJACTH MAaTEMATHKH,

(dhyHIaMEHTaIBHBIX PA3/eiIOB HAyK O 3eMIIe, bu3uky, GU3NIECKON XUMUHU TSI 00pabOoTKH
€CTECTBEHHOHAYYHOTO U MAaTEMaTHUECKOTO IUKIIOB [MH(GOPMAINH U aHAJIM3a JaHHBIX B 00IacTH
NIPY PENICHUU 3a/1a4 B 00JIACTH YKOJIOTUU H YKOJIOTUU ¥ TPUPOAOTIONH30BAHUS

IIPUPOIONIONB30BAHUS YMmeeT: mpuMeHsITh 0a30BbIe 3HAHUS (HU3NIECKHUX




3aKOHOB M aHaIHM3a GU3NYSCKUX SIBICHUN IS
pelieHus 3a1a4d npodecCHOHAIbHOM 1eATebHOCTH
MmeeTr npakTUYECKUI ONBIT: UCIIOIb30BaHUs
3HAHWI MaTeMaTu4ecKuX, pu3ndeckux, Gu3nKo-
XUMUYECKUX, XUMUYECKIX METO/I0OB UCCIIEAOBAHMS
TSI pellieHrs 3a/1ad IpodeccruoHaIbHON

ACATCIIbHOCTHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.14 Opranuueckasi Xumus,

1.0.13 O6mas u HeopraHuYecKass XUMHUS,

1.0.26 Yuenue o ruapocdepe,

1.0.15 Ananutrueckas XUMusi U (PU3HKO-
XUMUYECKHE METObI aHAN3A,

1.0.12 Uudopmaruka,

1.0.16 Konnouguas XuMus,

1.0.19 IlpuknagHas METpOJIOTHS,

1.0.22 Yuenue o 6uocepe,

1.0.21 buonorus,

1.0.25 Yuenue 06 atmocdepe,

1.0.32 ®usnyeckre U XUMHUYECKUE TTPOIIECCHI B
MIPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

YyeOHasi mpaKkTHKa, HAyYHO-UCCIIEI0BATEIbCKAS
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp),
YyeOHast MpaKTHKA, TEXHOJIOTHYECKas TPaKTHKa (4
ceMecTp),

YyeOHast MpaKTHKa, 03HAKOMUTEIbHASI MPaKTUKA (2
ceMecTp),

YueOHast paKTHKa, HAYYHO-UCCIICIOBATEIhCKAS
paboTa (Tmoy4eHrne NepBUUHbBIX HABBIKOB HAYYHO-
MCCIIeIOBATEIbCKOM paboThl) (4 cemecTp)

1.0.18 dusnueckne MeTOIbI MCCIIEAOBAHUS U
MpOrpaMMHBIE CPEJCTBA HA OCHOBE UCKYCCTBEHHOTO
WHTEIICKTA,

1.0.33 I'eonskonorus

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.25 Y4enune 06 armocdepe

3HaeT: 3aKOHOMEPHOCTHU Pa3BUTHUS IPOIECCOB,
NPOTEKAOLINX B aTMOc(epe, OCHOBHBIE
3aKOHOMEPHOCTU (PU3UYECKUX MPOIIECCOB B
arMocgepe YMeeT: aHaIM3UPOBaTh MPOIIECCHI,
MpoXoasimue B arMocdepe, 000CHOBBIBATH CTEIICHb
BIIVSTHHSI HEOJIAarONPHUSTHBIX M3MEHEHUH KIMMara Ha
MPOIIECCHI U SIBJICHUS B Onocdepe st

(P PEKTUBHOTO UCHIOIB30BAHUS IPUPOTHO-
[peCypCHOro noreHnuana MiMeeT npakruueckuit
OTIBIT: PabOTHI C KapTaMH, TpaprueCcKUMHU
MaTepuantaMy 1 TabauiaMu METeOJaHHbIX [
POTHO3MPOBAHUS aTMOC(EPHBIX MPOLECCOB,
HaBbIKAMU PUMEHEHHS] MUKPOKJIMMATHY€CKOM




WHGOPMAITUH [T pEIICHHS 3a/1a4 00IacTH
KOJIOTHUH M TTPUPOJIOTIONH30BAHHUS

1.0.13 O6mas 1 HeopraHu4decKask XUMHsI

3HaeT: OCHOBHBIC CBOMCTBA DJIEMEHTOB M UX
XMMHYECKUE NIPEBPALLCHHS, XUMUYECKHE CBOMCTBA
BEILIECTB, IPUMEHEHUE XUMHUYECKUX MPOLIECCOB B
COBPEMEHHOM TEXHUKE, PAKTUYECKOE
WCIIONB30BaHNE JOCTIKEHUI XUMHUH YMeEET:
0000111aTh MOTyYEHHbIE PE3YIbTaThI C
WCIIOJIb30BaHUEM XUMHUYECKUX 3aKOHOB, MPEIBUICTh
duznyecKre U XUMUYECKHUE CBOMCTBA BEIIECTB Ha
OCHOBE 3HAHMS O CTPOCHUU BEIIECTBA, PUPOJIE
XUMHYECKOM CBsI3U MIMeeT MpakTUYECKU OIBIT:
0a30BBIMU HAaBBIKAMHU MTPOBEACHUSI XUMHUECKOTO
DKCIIEPUMEHTA U 0POPMIICHUS €TO PE3yabTaTOB

1.0.12 Undopmaruka

3HaeT: OCHOBHbIE MOHATUS UHPOPMATUKH; POPMBI U
CIIOCOOBI TIPEICTABICHHS JAaHHBIX; COCTAB,
Ha3zHaueHue (QYHKIIMOHATHHBIX KOMIIOHEHTOB U
MPOrPaMMHOTO 00€CIICUCHHSI, OCHOBHBIE TIOHSATHS
WHGOPMAITMOHHBIX TEXHOIOTUH M HCKYCCTBEHHOTO
HHTEIUIEKTa YMEET: IMPUMCHSATH TUIIOBBIC
MPOrpaMMHBIE CPEICTBA CUCTEMBI; TTOJIB30BATHCS
CCTCBBIMU CPCACTBAMU JIJIA oOmeHa JAaHHBIMH C
MCTIONIb30BaHNEM ceTu VIHTepHeT, IPUMEHSATh
I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUHW TP TOCTAHOBKE 1
dbopMynHpoBKe 3a7a4 B 00IACTH SKOJIOTHUH,
IPUPOAOIIONIB30BAHUS U OXPaHbl Ipupoas! Mimeer
MPAKTHYECKHUI OMBIT: HABBIKAMH 00€CTIeUeHUS
0e30macHOCTH UH(OPMAIIMH C TIOMOIIBIO TUTOBBIX
MPOrPAaMMHBIX CPEJICTB, UCIIOIB30BAHUS
MH(GOPMAIIMOHHBIX TEXHOJIIOTUN NIPU PEILIEHUH 3a1a4
B IIpo(hecCOHANBHOMN 1eITeTbHOCTH

1.0.26 Yaenune o runpochepe

3HaeT: CTPYKTYPY BOTHBIX OOBEKTOB,
3aKOHOMEPHOCTH MX ()OPMUPOBAHUS U
TpaHC(OPMAIIHNH, TOHATHE THAPOIOTUIECKOTO
[IKJIa BOJHBIX 00BEKTOB U OCHOBHBIE
HPOJIOTMYECKHE TPOIIECCOB B BOJJOEMAxX YMEeT:
TaBaTh XapaKTEPUCTUKY (HPU3UKO-XMMUIECKUX
CBOMCTB BOJHBIX 00BEKTOB, OIICHUBATH (PHU3NKO-
reorpaduueckre pakTopbl B BOIHBIX 00BEKTaxX
MeeT MpakTUYECKHUil OTBIT: UCTIOIb30BAHHUS
3HAaHUI 00 YBOJIOIMH THAPOCHEPHI MO
BO3/JCHCTBHEM MPHUPOAHBIX U aHTPOTIOTEHHBIX
(baxTopoB A pemeHus npodeccnoHaIbHBIX 3ajad,
CTaTHCTUUYECKOI 00pabOTKH M aHan3a
HIPOJIOTUIECKON HH(pOpMALIUU

1.0.22 Yaenune o 6uochepe

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUS U
PBOTIOITMN OMOChephl YMEET: UCTIOIb30BaTh
CHCTEMHBIN aHAJIN3 U CUHEPrEeTUYECKUN MMOAXO0 K
M3YUYCHHIO OKpY>Karolei cpenbl Umeet
MPAKTHYECKHUI OTBIT: UCTIOIH30BAHHUSI CBEJICHUS O
CTPYKType Orochepsl Tl pelieHrs SKOJIOTHUECKUX
npoOieM

1.0.21 buomnorus

3HaeT: 6a30BbIC 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTEeMaTHIeCKOTO IUKJIOB ISl 00paboTKH

I/IH(I)OpMaL[I/II/I 1 aHaJIM3a JaHHBbIX B obmactu




HKOJIOTUH U TIPUPOIOTIONB30BaHUs, Pa3HOOOpa3ue
PKMBBIX OPIaHU3MOB, IPUHIUIIBI UX
KJIaccu(UKaul, OCHOBHBIE (P)YHKIIMOHATIbHbIE
CHCTEMBI, CBS3b C OKPYKAloIle cpeiod YMeerT:
NPUMEHSTH 0a30BbIe 3HAHUS (PU3UUIECKHUX 3aKOHOB U
aHanu3a GU3NYECKUX SIBICHUH I pelIeHns 3a1a4
B 00JIACTH HKOJIOTUU M TPUPOAOTIOIH30BAHUS,
0a30Bble 3HaHUS XUMHH IIPU IPOBEIECHUH XUMUKO-
QHAJTMTHYECKUX UCCIICAOBAHMIA B 00JIACTH SKOJIOTUH
U IPUPOJIOIIOIB30BAHUS , IPUMEHATh ONTUMAJIbHBIE
OMOJIOTUYECKIE METO/IbI aHAJIN3a U OLEHKH
COCTOSIHUS IPUPOJHBIX CUCTEM, C YUETOM
NIEHCTBYIOIIUX OrpaHuYeHnl FIMeeT npakTuuecKkui
OIBIT: UCTIOJIb30BaHMsI 3HaHUS (PyHIaMEHTAIbHBIX
pa3zenoB HayK O 3emiie, OMOIOTHH I PEeLICHUS
3ajia4 B 00J1aCTH SKOJIOTMH U MPUPOJOIIOIB30BAHNS ,
BJIaJICHUS COBPEMEHHBIMH METO/IaMHU HAOIIONEHUS U
OLIEHKU COCTOSIHUSI OKPYKaIOLIEH cpe/ibl

1.0.19 IIpuxnagHas METPOJIOTUS

3HaeT: MeTo/bl 00ecreueHNs KauecTBa U TOYHOCTH
W3MEPEHUH TP PELIEHUHN 3314
npodeccuOHaNbHOM 1eATeIbHOCTH, OCHOBBI
METPOJIOTHH, CTAaHJApTH3AIMU U cepTU(UKAIINHY;
HEOOXOIMMOCTD HUCIIOJIB30BAHUS B
Npo¢eCCHOHAIBHON AEATEIbHOCTH YMEET:
OCYUIECTBIISITh BHIOOP CPEACTB U3MEPEHUS 110
3a/laHHBIM METPOJIOTHYECKUM XapaKTEPUCTUKAM,
MPUMEHSATh CUCTEMHBIN OAXO0 B TEXHHUKO-
bKosorudeckoii cepe MimeeT npakTuyecKuil ONbIT:
BbIOOPA METOJMK JJIs1 HKOJIOTMUECKUX UCIIBITAHUN 1
UCCIIeIOBaHUM, UCTIOIb30BaHus HH(opMaIu 00
OCHOBHBIX TEHACHIIUAX METPOJIOTUU B 00IacTH
pecypcocOepeskeHHsI U SKOJIOTHH

1.0.14 Opranunueckasi XuMust

3HAET: OCHOBHBIC 3aKOHBI XUMHH, CIIOCOOBI
MJJAHUPOBAHUS DKCIIEPUMEHTA WIIA AJITOPUTM
peLIeHUs 3a/1a4 YMEET: INIAHUPOBaTh U
OpraHU30BaTh PabOTy MO PEIICHUIO 3a/1a4,
BBITTOJTHEHUIO XMMUYECKOT0 3KcriepuMenTa meer
MPAKTUYECKUI OIBIT: TOMCKA UH(OPMAIINH JIJIS
pEIIeHUs] TOCTABJIEHHBIX 33/1a4, HaBbIKAMU
OCYIIECTBIICHUSI XUMHUYECKOTO KCIIEPUMEHTA

1.0.16 KonmounHas xumMus

3HaeT: TePMOJAMHAMUKY MOBEPXHOCTHBIX SIBICHUN
TTUCTIEPCHBIX CHCTEM YMEET: OPUECHTUPOBATHCS B
mpoOiieMaX XMMHH, BOSHUKHOBEHUH JTUCTIEPCHBIX
CHUCTEM, UX YCTOMUYMUBOCTH U CBOMCTBax MMeeT
MPaKTUYECKUI OIBIT: TPAKTUYECKUMH HaBBIKAMU 1O
W3YYCHHUIO CBOMCTB JUCIIEPCHBIX CUCTEM U
MeToAaMH 00pabOTKU JaHHBIX

1.0.32 ®uznyeckre U XUMUYECKHE TPOLIECCHI B
[IPUPOJHBIX U TEXHOTCHHBIX CUCTEMAX

3HaeT: cTaHAAPTHBIE METO/IbI MTOYyYSHHUS,
WICHTU(QUKAIINY ¥ UCCIICIOBAHKS CBOMCTB BEIIECCTB
U MaTepuaJioB, MpaBuia 00paboTku u ohopMIIeHUS
pE3yJIbTaTOB padOTHI, 0a30BBIC 3HAHUS B 007IaCTH
MaTeMaTuku, QU3UKH, GU3NIECKON XUMHUH IS
00paboTku MHGOPMAIIMK U aHAJIN3a TaHHBIX B
00JIaCTH HKOJIOTUU M IPUPOAONIOIH30BAHUS,
0a30BbIe OCHOBBI €CTECTBCHHBIX HayK,

DKOJIOTHYECKHE MTPOOIEMBI 9KO- M TEXHOC(Ephl U




[IPaBOBBIE OCHOBBI IIPUPOIOIIOIB30BAHUS YMEET:
BbIOMpAaTh TEXHUYECKHUE CPENICTBA ISl U3MEPEHUS
OCHOBHBIX MMapaMETPOB TCXHOJIOTMYCCKOT'O
Mpoliecca, CBOMCTB ChIPbs U MPOIYKLIHUH, TPUMEHSATH
0a30BbIC 3HAHUS (PU3MUECKUX 3aKOHOB U aHAJIHM3a
bu3nyecKux SBICHUN AJIs peleHus 3a1a4
npodeccHOHANTBHON IeITeTbHOCTH, OIICHUBATh
BO3MO)KHBIE OTPUILIATEIBHBIE OCIIECTBUS
XO3MCTBEHHOMU JIEATEIIbHOCTU HAa OKPYKAIOILYIO
Cpeny ¥ METOJbI YIIyYIlIEHHs KaueCcTBa
OKpy>Karolen cpenbl IMeeT npakTU4eCKHi OTIbIT:
OCYILIECTBIICHHS TEXHOJIOTMUECKOIO ITpoliecca B
COOTBCTCTBUH C PCIIIAMCHTOM, UCITIOJIb30BaHUA
3HAHWI MaTeMaTu4ecKuXx, pu3ndeckux, Gu3nKo-
XUMHUYCCKHUX, XUMHUYCCKHUX MCTOAO0B UCCICIOBaHUA
TSI pellieHrs 3a/1ad IpodeccruoHaIbHOMN
ACATCIIBHOCTU, MPOBCACHUA OLICHKU COCTOSIHUA U
BO3JICHCTBHSI HA OKPYKAIOIIYIO CPELY,
CIIOCOOHOCTHIO PeaTu30BbIBATH TEXHOIOTUICCKUE
MIPOLIECCHI 10 MUHUMH3AMU HETATUBHOTO BIIUSHUS
TCXHOI'CHHOI'O BO3,Z[€I>1CTBPISI C YYCTOM IIPABOBBIX
OCHOB IIPUPOJIOINOJIB30BAHUS U OXPAHbI
OKpY>KaroIleu cpeibl

1.0.15 Ananuruyeckas XUMHs U (HU3HKO-
XMMHYECKUE METO/IbI aHaIN3a

3HAET: OCHOBHBIE 3TAIIbl XUMUYECKOTO aHAJIN3a;
TEOPETUUECKNE OCHOBBI (PU3NKO-XUMHUECKHUX
METOZ0B aHAJIN3a, METOJIbI METPOJIOTUYECKON
00paboTKH pe3ynbTaTOB aHATN3a YMEET: MPOBOIUTH
KOJIMYECTBEHHBIN aHAJIN3 COEIMHEHUH C
MCIIOJIb30BaHUEM (PU3UKO-XMMHUYECKHX METO/I0B
aHasn3a; BRIOpAaTh METO/ aHAJIN3A JJIS 331aHHON
QHAJIMTUYECKOM 3a/1aul U MPOBOJIUTH
CTaTUCTHYECKYIO 00pabOTKy pe3ysabTaToB
AQHAJUTUYECKHUX onpeneneHui iMeer mpakTnyeckui
OIIBIT: METO/IAMHU IIPOBEACHMSI XUMHUUECKOTO aHAIN3a
U METPOJIOTUYECKOM OIIEHKHU PEe3yJbTaToB

YyeOHasi MpaKTHKa, TEXHOJIOTUYECKas MTpaKTHKa (4
CEeMEeCTD)

3HaeT: METOZI0B 0TOOpa Mpod 0OBEKTOB
OKpY>KaroIen cpeapl YMeeT: IpOBOIUTH 00paboTKy
U CHCTEMaTH3aluI0 HH(OPMAIUH PU POBEACHUN
DKOJIOTUYECKUX UCCIIEIOBAaHHM , OTIPENETISATh
HMCIOIIUCCS OrpaHUYCHUA B paMKax IIOCTaBJICHHOU
3anaun ViMeeT MpakTUYeCKU OTIBIT: UCTIONIb30BAHUS
3HaHUA (PyHIaMEHTaJIbHBIX pa3/esIoB HayK O 3emiie,
OHOJIOTHH [Tl pEIICHUS 3a/1a4 B 001aCTH HKOJIOTHH
U TIPUPOIOTIONB30BAHUS , OTIPECIICHUS
ONTUMAJIBHBIX CIIOCOOOB PEIIEHUS TTOCTABIEHHBIX
3a/1a4, COCTABIICHHSI OTYETOB C ITOMOIIBIO
MPUKIIATHBIX TPOTPaMM

YueOHas MpaKTHKa, HAYIHO-UCCIIEI0BATEIbCKAs
paborta (momyueHne NepBUYHBIX HABBIKOB HAyYHO-
MCCIIeIOBAaTEIbCKOM paboThI) (4 cemectp)

3HaeT: METOJI0B 0TOOpa MPod 0OBEKTOB
OKpY>KaroIlIeu cpesibl YMEET: METOAaMU MTOATOTOBKH
OTYETOB, COCTABJICHHS TAOJIHII, IIOCTPOCHHUS
rpauKOB M MPE3CHTANNI C HCIIOIb30BAHUEM
KOMIIBIOTEPHBIX MTPOTPaMM, IPOBOAUTE 00OPaOOTKY U
CUCTEMAaTH3aINI0 HH()OPMALIUU TIPU TTPOBEICHUH
DKOJIOTMYECKUX UCCIIEIOBAHUHN , TPUMEHSTh
TEXHOJIOTHH WH(OPMAITMOHHOTO 00ECTICUCHHSI PU
WCCIICIOBAHUY TEXHOJIOTHIECKUX NporieccoB Mmeer




MPAKTHYECKHUHA OTBIT: TOJATOTOBKH PE3YJIETATOB
npodeccroHaIbHON U HAyYHO-UCCIIEIOBATEIIbCKON
eI TEIILHOCTH JIJISL X PACTIPOCTPAHEHUS, HABBIKOB
3aIUT PE3yAbTATOB CBOM MpodeccnoHaIbHOM

e TEIIbHOCTH M apTYMEHTHPOBAHHOTO BEJICHUS
TUCKYCCHHU , UCTIOIb30BAHUS 3HAHUS
(dyHIaMEHTaIBHBIX pa3eioB HayK O 3eMile,
OMOJIOTHUH TSI PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOOIIONBE30BaHus , cOopa, 00paboTKH,
CHCTEeMaTU3aliKi HHPOPMAIIUU, BEIOOpA METOJIOB 1
CPEICTB peUICHHUs 3a/1a4 110 SKOJIIOTUU U
MPUPOJIOTIONIB30BAHUIO, COCTABIIEHUSI OTYETOB C
MOMOIIIBIO MPUKIIATHBIX TPOTPAMM

YdeOHast MPaKTHUKa, HAYYHO-HCCIIEI0BATEIIbCKAs
pabora (rmoyiydeHre NePBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp)

3HaeT: 0a30BbIE 3HAHMA 111 cOopa U 00paboTKH
nHGOpMaIH B 00JIACTH SKOJIOTUU U
pPUPOIONIONIb30BaHMs, OCHOBHBIE METO/IBbI cOOpa,
00paboTKH, CHCTEeMaTH3aIliy U aHATN3a
UH(pOpPMaIUK B 001aCTH SKOJIOTHU U
TIPUPOIOTIONE30BAaHIH, TIPUHITUITEI TPOSKTHPOBAHUS
U TIpeJICTaBlIeHUs 0 MPo(dhecCHoHaIbHON U HayuHO-
MCCJIEI0BATEIBCKON IEATEIBHOCTH YMEET:
NPUMEHSTH 0a30BbIe 3HAHUS (PU3UUYECKHUX U
XUMHAYECKUX 3aKOHOB M aHAIIN3a SBICHUH JUIS
peleHus 3aa4 B 001aCTH SKOJIOTHH U
PUPOJIOTIONIB30BAaHNUS , POPMYIUPOBATH 3a]a4U
UCCIIeIOBaHMs IPUPOIHBIX cpen Mmeer
MPAKTUYECKUH OIBIT: UCIIOJIb30BAHUS 3HAHUN
€CTEeCTBEHHOHAYYHOT'0 U MaTEMaTH4ECKOTO IIUKJIOB
TUTST CUCTEMaTH3alliy TAaHHBIX TS PEeIICHHUS 33139 B
00JIACTH IKOJIOTUU U IPUPOAOIIOIH30BAHUS,
MOATOTOBKH PE3YJIbTaTOB HAyYHO-
UCCIIEI0BATEIbCKON AEITEIBHOCTH I UX
[pacpoCTpaHEeHUs

Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

3HaeT: OCHOBBI 0A30BBIX 3HAHUU
€CTECTBEHHOHAYYHOTO U MaTeMaTHYECKOTO IIMKJIOB
151 cOopa MHGOPMAILIMK U aHaIW3a TaHHBIX B
00J1aCcTH YKOJOTHH U IPUPOIOTIONIE30BaHUS,
NeHCTBYIOIIEE 3aKOHOIATEIILCTBO B 00JIACTH
DKOJIOTUH U MIPUPOJIOTIONH30BAHNUS YMEET: METOIaMU
00paboTku MHGOPMAIIMH TTPU TPOBEICHUH XUMHUKO-
QHATMTUYECKUX HCCIEOBAHUHN B 00IACTH DKOJIOTUU
U TIPUPOOIIONBE30BaHUS , POPMYIMPOBATH 3a1a491
MCCIIeIOBaHUS MIPUPOHBIX cpen Mmeer

MPAKTUYECKUI OTIBIT:

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh JUCHUIUIMHBI COCTABIIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI

Bun yuebno# paboTh

PaCHpeﬂeHGHHGIH)CCMCCTpaM
B acax

Bcero

qacCcoB

Homep cemectpa




OO6m1ast TPy10EMKOCTb AUCHUTUINHBI 72 72

Ayoumopnvie 3aHAmus: 32 32
Jlexumu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI

ayuTOpHbIX 3aHsaTHi (I13) 16 16
JlaGoparopHble paboTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 35,75 35,75
MOATOTOBKA K 3a4ETY 5,75 5.75
TOITOTOBKA K KOHTPOJILHBIM paboTam 30 30

KoHCynbranuy 1 NpoMeKyTouHasi aTTeCTalus 4,25 4,25

Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT

5. Coneprkanue TUCUMILIIIMHBI

Ne
paznena

OOBeM ayTUTOPHBIX 3aHITHIA IO BUJIaM B
HaumeHnoBanue pa3aenoB JUCHUILIMHBI gacax

Bcero JI 113

JIP

MeTo/bl, HCIIOJIB3YIOIUE PEHTTEHOBCKOE M3JIy4YEHHUE 8

YO, BuanMas u KosiebaresbHasi CIeKTPOCKOTHNS

AW~

MeTobl 2JIEKTPOHHOM MUKPOCKOIIUU U MacC-
CIIEKTPOMETPUH

8
Metonsl @OC u XAFS, AMP u OIIP 8
8

EE N SN SN NN
~ |||
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5.1. Jlekuun

No No
JeKIuu{pasaenal

HanmenoBanue nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyYeHHeE: JUuana3oH, cBocTBa. [lonydyeHne peHTreHOBCKOTO
M3TTy4eHUs! B PEHTIT€HOBCKOM TpyOKe U B CHHXPOTpOoHE. PaciindpoBka cTpyKTypbl
C UCIOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOTO MHTEIIJIEKTa. TOPMO3HOE U
XapakTepucTuieckoe uznydenue, K-, L-, M-cepun, 3akon Moznu. YO-uznydeHue:
TMAa30Hbl )KECTKOTO U MArKoro Y®, cBoiicTBa. TBEPAOTEIBHBIE U ra30pa3psAIHbIE
UCTOYHUKH YO. [TomynpoBOAHUKOBBIE UCTOUHUKH YD-U3ITydeHHUs, 3apeliEHHast
30HA, IPEUMYIIECTBA U HEAOCTATKHU MOTYTPOBOIHUKOBBIX HCTOUHUKOB B
CpPaBHEHHUH C JPYTMMU BUIAMU.

Ontudeckuit quanas3on: YO, suaumeiil, UK. McTouHUKN BUAMMOTO U3ITyUYEHHUS.
JlroMuHecLieHIMS, J1a3epHble ucTOYHUKH. MK-nnana3on: OmmxHUHA, cpeHuii,
naneanil UK. MukpoBOIHOBBIN quana3oH. PagnoBoiHOBOE U3ITy4YeHUE:
Marna3oHbl, ICTOYHUKH, TpUMEHEHUE. McciietoBaHre CTPYKTYphI BELIECTBA.
[Ipsimast 1 oOpaTHast CTpyKTypHas 3anaqa. [I[porpaMMHbIe cpeicTBa Ha OCHOBE
MCKYCCTBEHHOI'O MHTEJUIEKTA I PELICHHS CTPYKTYPHBIX 3a/1a4.

CrpyKTypa, OIM>KHUM U 1adbHUN TOPSIKH, KPUCTAIIIMYHOCTD, MOHO-
MOJINKPUCTAILI, aHU30TPOIHSI CBOUCTB. PEHTT€HOCTPYKTYpHBIN aHAJINS.
OO6pa3zoBanue 1uppakIMOHHBIX MakcCUMyMOB. MeToznsl Jlays u Bynega-bparra.
PCA mpu oMoy MOHOKPUCTAJIbHOTO AudpakromeTpa. M3yuaembie 00beKThI, R-
¢axTop. PacmmgppoBka CTpyKTyphI 110 JaHHBIM MOHOKpHcTaiabHOro PCA ¢
MCII0JIb30BAHUEM CPEICTB NCKYCCTBEHHOTO UHTEIUICKTA.

[TopomkoBeiii POA. 3amuck nudpakrorpamM, ypaBaenue Bynbsga-bparra.
XapakTepuCcTUKH JU(PPaKIIMOHHBIX MAaKCHMYMOB, TTOJTy4aeMasi nHpopMarus,

ypaBHeHue [lleppepa. MajioyriioBo€ peHTT€HOBCKOE PACCESIHUE: U3YYaEMbIe




00BEKTHI, 3aNMCh U pacirdpoBka ganHeIXx MYPP. Huzko- u
BBICOKOTEMIIEPATYPHBIE IPUCTABKU: HEOOXOIUMOCTb UCIIOJIb30BaHMS, peaau3aiys,
[IPUMEHEHUE ISl UCCIICJOBaHUMN.

Cnexrpockonus. Jucneprupyronme cnekKTpoMeTpsl. JlucneprupoBanue cBeTa Ha
npu3Me, TUGPaKIIMOHHON peméTke, CBeTOQUIBTPaxX, IPUMEHEHUE CBETOINO/IOB.
Henucneprupyrommii CHEKTPOMETP: NPUHIUIT, BO3MOKHOCTH, IPEUMYLIECTBA.
Y®-punumast, Ommwkasst UK criekrpockonus. XpoModopsl, aykcoxpomsl. ['urico-,
0aTOXPOMHBIN C/IBHT, TUTIO- M TUTIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BbI3BAHBI.

WuTerpupytomas cgepa. OnTuueckast I0THOCTb, JUANa30HbI A U JJIMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnon 3086l OnpeneneHue, MpakTHIeCKoe
sHaueHue. TypOumumerpusi, HedhemomeTpusi. CyIIHOCTh METO/IOB U IPUMEHEHHE.
/lunamuueckoe ceetopaccesiHie. CyIHOCTb METO/Ia U IPUMEHEHUE.

BO3HUKHOBEHHE U BH/IbI JIIOMUHECLICHIIMH. JIFOMMHECIIEHTHAs CIIEKTPOCKOIUSI.
CymHocTs MeToa u npuMmenenue. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIBI
koneOanuii. [Ipumenenue 11 crpykrypHoro ananusa. [Ipo6onoaroroska ans UK.
3anuch CIEKTPOB € TBEPJBIX BELIECTB (Ta0JIETKH, CYCIIEH3UH, TUIEHKH). MeTo bl
otpaxkenus. HIIBO.

3anuch CIEKTPOB IS KUJKOCTeH U ra3oB. UK criekTpockonus UCyCKaHus.
Crnexrpockornusi KP. BoznuknoBenue xonebanuit. Cesisb ¢ UK ciekTpockonuei.
CTpyKTYypHO-TPYNIOBOM aHAJN3 B KOJIeOATEIbHON CIIEKTPOCKOIIHH.

Metoner @OC, kMHETHYECKasl SHEPT U ANEKTPOHA. VICTOUHHNKYN U3ITydeHus,
XUMUYECKUH cABUT U cylHOCTh MeTo10B YDPIC u POC. O6pa3zoBanue Oxe-
AIIEKTPOHOB, CYHITHOCTh U puMeHeHue Orxe-crnekTpockonuu. BosHukHOBEHHE
PEHTI'eHOBCKOI (piryopectieHun, cynHocTs 1 npuMeHerne POC.

10

YerpoiicTBo pu6opoB @IC, cX0ACTBO U pa3indMs Ui KaXKI0TO METO/A.
BoznukHoBeHue ciekTpoB XAFS, xumMuueckuii ciBUT. YCI0BHS 3alMCH CIIEKTPOB
XAFS, 3anuch CIeKTpoB Il pa3HbIX 00pa3loB.

11

Metonet XANES u EXAFS, nonyyaemas nadopmarus. BosHUKHOBEHNE
MarHUTHOTO PE30HAHCa, yCIOBUs BO3HUKHOBEHUS SIMP, XapakrepucTuku nosueu.
Xumuueckuid caBur B AMP, koHCTaHTa SKpaHUPOBAaHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, TApaMETphI, onpeneisieMsie B IMP.

12

3anuck cnexkTpos AMP, @ypre-cniekrpomeTpsl, AByMepHbIi SAMP. CiekTpockonus
OIIP, ciuHOBEIE BelecTBa, g-GakTop, XUMUIeCKuil ciBur. Hanmpasnenus
npuMmeHeHus JIIP, cnMHOBbIE METKH, CIMHOBBIE JIOBYLIKH.

13

OO011re TPUHIIUIIB AIEKTPOHHOW MUKPOCKOMTUU. BUIBI H3TydeHHIA,
00pa3yromuxcst Mpu B3auMOJEHCTBUM 3IEKTPOHHOTO JIyda ¢ 00pa3LioM.
CkaHUPYIOIIAsi ¥ MPOCBEYUBAIOIIAS AIEKTPOHHAST MUKpOCKonus. COmyTCTBYIOIINE
MeTOIbI, moTydaeMas uadopmarus. [IpoGonoaroToBka asist MEKTPOHHON
MUKpocKkormuu. OcoOeHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska
st [IOM.

14

OCHOBHBIE IPUHIUITBI MAaCC-CIIEKTPOMETpUH. PesxrMbl paboThl Macc-
cnextpomerpa. KBanpynonsHas, BpemsinponérHas 1 MAJIJIN macc-
crnexkTpoMeTpusi. OcOOEHHOCTH U MPUHLIMIIBI peaiu3alii aTOMHO-CHUIIOBOH,
TYHHEJIbHOW U OnrxHenonsHoi Mukpockonuu. uddepenunansruas
CKaHUpYIOLIas KalopuMeTpus. TepmorpaBumeTpuyeckuii ananus. [IpuHImnet

paloThl 1 NoTy4aeMasi HH(opMaIys.

5.2. llpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue uimm KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1

1

YCTPONCTBO CHHXPOHHOTO TEPMUYECKOT0 aHAJIU3aTOpa, OCHAIIEHHOTO




MpUCTaBKaMU JUIs Macc-criekTpomeTpun U MK-criekTpockonuu razo00pa3HbIx
[IPOJTyKTOB TEPMOJIN3A

[IpoGomnoaroroBka juist Tepmudeckoro ananusa (TA), o6paboTtka gaHHbIX TA,
nHTeprpeTanyst TA KpHUBBIX, T0Jy4aeMble TapaMeTPhI

[IpoGonoaroroBka st COM. Heopranndeckue u opranndeckue 00bEeKTHI.

[IpoGomonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3ioB Meronamu EDS,
'WDS, EBSD, XRF

[Tpo6onoaroToBka asst [I9M BeICOKOTO pa3penieHus

[IpoGonoarotoBka st macc-cnekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOTTHI

2
3
4
5
6
7
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[Ipo6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA

Brimonaenune CPC

Criucok auteparypsl (¢ yKkazaHUEM

[TonBun CPC pas3zeroB, miaB, CTpaHuIl) / cchuika Ha  [CemecTp

pecypce

Koi-
BO
JacoB

IIOAIOTOBKA K 3aqéTy

Du3nYCCKUe METOABI HCCIICIOBAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHH, 30HI0BOM M SJIEKTPOHHOM
MUKpOCKoNuu: ydeOHoe mocooue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIEA0OBAHMS, HCTIOIB3YIONTHE DIICKTpOMar-
HUTHOE M3JTyueHHe: yueOHoe nocobue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., Ceetnuunsiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MaTEPUATIOB M KOMITO3UTOB.
YueOHOe mocooue. — Tomck:
HarmosanbHbBIH HCCIIEI0BATEILCKUN
ToMCKHnli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAs
MUKPOCKOIHUS JIJIs1 HAHOTEXHOJIOTHA.
Mertoapbl U npuMeHeHue. — M.
W3narenscTBo "JlabopaTtopust 3HaHMIA",
2014. — 600 c. bassuis, O. K. BBenenue B
Kypc «Du3ndeckre MeToAbl UCCIIETOBAHUS B
xuMun» : yaeoHoe mocooue / O. K. bazpiis.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®usnueckue MeTobl
WCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykxos, . H. [llep6axoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

5,75

IIOATrOTOBKA K KOHTPOJIBHBIM pa60TaM

duznuecKkrue METo/Ibl UCCIIEOBAHUS:
METO/Ibl MATHUTHOTO PE30HAHCa, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKPOCKOTIMHU: yaeOHoe mocobue / B.B.

30




ApnuH. — YensiOunck: M3naTenbekuii eHTp
HOVYpI'Y, 2020. — 96 c. dusznueckre METOIbI
MCCIIE0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE U3JTy4eHue: yueOHoe nocodue / B.B.
ApnuH. — YensiOnnck: M3naTenbeKuii eHTp
FOVYpI'Y, 2019. — 80 c. Baiirynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMudecKuil aHaJIN3 OPraHNYEeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YaeOHOE mocodue. — Tomck:
HanuoHanbHBIN HCCIIeT0BaTEIbCKUI
ToMCKUl TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas a1ekTpoHHas
MUKPOCKOTIIHS JIJIs1 HAHOTEXHOJIOTHA.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHM",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «Pu3ndeckre MeTOAbl UCCIICTOBAHMS B
xuMumny : yueobnoe nocodue / O. K. baspuie.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®uznueckue metonbl
HCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /
B. B. Jlykos, W. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa30oBaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

HasBanwue Y m-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO[Bec [Topsimok HaYKCIIeHUsT 0AIOB
KM|mecTp| koHTposis 6ann eTcs B
MEPOTIPUATHS LA

KonTtpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaMm. B Omiiere — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)X10H KOHTPOIbHOU. CTYyIEHTHI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOTUIECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
KP1 1 5 [Onexrponnsiii FOYpI'Y. 3a4eT
5 6ayTIOB — Ka)IbIil BOIIPOC PACKPHIT
MOJTHOCTBIO, CTYACHT MOKa3ajl OTINYHbBIE
3HAHUS, 1aH NPABUJIbHBIA OTBET HA KA bl
3a/1laHHBIi BOIPOC, 4 Oaa — Kaxabli BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMIEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH IO MOJTHOTE U COJIEPIKaHUIO

Texymnii
KOHTPOJIb




Ka)KI0I'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KECHUS
MaTepualia, B OTBETaX MPUBOISITCS
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIHUECS K
MMOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETA Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBisgoTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

Texymnmi
KOHTPOJIb

KP2

KonTponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIMCKA, MPUJIAraloierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHON CTENEHBIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPE/ICIICHHBIE
HEJOCTATKH IO MOJTHOTE U CONIEPIKAHUIO
Ka)XIOTO OTBETA, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBAaHHBIMU, KaXK/IbI TTOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJIH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP3

KonrtponbpHas paboTa mpoBoaUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUE€HUE 45 MUHYT
MMCbMEHHO 0 OueraM. B Ounere — aBa
BOIIPOCA U3 CIIUCKA, IPUJIATAIOIIETOCs K
KaX/10M KOHTPOJIbHOU. CTYy/I€HTHI MOTYT
03HAKOMUTBCS CO CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepuaiam, IpeJCTaBICHHBIM B CHCTEME
OnexTpoHHblid OYpI'Y.

5 6amnoB — KaX /bl BOIIPOC PACKPHIT

IMMOJIHOCTBIO, CTYJACHT ITOKa3aJl OTJIMYHBIC

3a4CT




3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOIPOC
[PACKPBIT XOPOIIO, C JOCTATOYHON CTENEHbIO
MOJIHOTHI, 3 0ajia — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCSI OTIPE/ICIICHHBIC
HEJIOCTATKH IO TTOJIHOTE U COAECPKAHUIO
Ka)KI0I'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIFOTCSI JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIHUECS K
MMOCTABJICHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KAaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymni
KOHTPOJIb

KP4

KonTponsHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIUCKA, MPUJIAraoierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee MO METOIUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBHIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aJaHHBINA BOTIPOC, 4 Oaiia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICIICHHBIE
HEJOCTATKH TI0 TMOJTHOTE U COMIEPKAHUIO
Ka)XIOTO OTBETa, 2 Oalljla — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBAHHBIMU, KaXK/IbI TOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJTH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymui
KOHTPOJIb

KP5

KonrtponbpHas paboTa mpoBoAUTCS Ha
MPAaKTHYECKOM 3aHITHU B TeUueHUe 45 MUHYT
MUCbMEHHO Mo OmiteTaMm. B OuiteTe — nBa
BOMPOCA U3 CIUCKA, MPUIIATAIONIETOCS K

KaX 101 KOHTPOIbHOU. CTy/IEHTBI MOTYT

3a4CT




03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepHasiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbI FOYpI'Y.

5 6ayIoB — Ka)IbIil BOIIPOC PACKPHIT
MMOJTHOCTBIO, CTY/ICHT TTOKa3ajl OTJIUYHBIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHOU CTENEHbIO
MOJIHOTHI, 3 0ajia — KaXK/IbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISTFOTCS JIOTMYECKH 3aKOHYEHHBIMH 1
000CHOBAHHBIMHM, KAl IIOCTABICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIHUECS K
MMOCTAaBJIECHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIAET C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymnii
KOHTPOJIb

KP6

KonTposnpHas paboTa mpoBOIUTCS HA
[IPAKTUYECKOM 3aHITHU B TeUEeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee MO METOINYECKUM
MaTepuaam, IpeJCTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUS, JaH IPaBUIIbHBIN OTBET HA KaXKIbIN
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PAcKpBIT XOPOILO, C JOCTATOYHON CTENIEHBIO
MOJTHOTHI, 3 0ajia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPE/IEIIEHHBIE
HEJOCTATKH 110 MOJTHOTE U COJEPKAHUIO
Ka)JI0TO OTBETa, 2 0ajsa — OTBETHI HE
SBIISIFOTCS JIOTHYECKH 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbI TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS TOJTHOTHI U IITyOHHBI U3JI0KESHUS
MaTepuaia, B OTBETaX MPUBOAATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOMPOCHI WM COJIEP)KaHNE OTBETOB HE
COBIIAJIAET C MOCTAaBIEHHBIM BOIIpOcoM, 1 Oas
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU

sBisgroTcst MeHee 50% orBeToB, 0 0aaI0B — HET

3a4CT




OTBCTOB Ha BOIIPOCHI.

[TpomexyTouHas arTectanus (3a4ér)
POBOJUTCS B YCTHOU popme. B Gunere aBa
BOIIpoca. /{15 MOArOTOBKH MpeIiararTcs
BOIIPOCHI K 3a4€Ty. 3a OTBET HA KAXKIbIN
BOIIPOC CTYJAECHT MOXET IMOJIYYUTh
MaKCHUMAaJIBHO 5 0aJijioB, KOKIbIH BOTIPOC
uMeeT BeC — 1, BCero 3a OMIeT — MaKCHUMaJIbHO
10 6amnoB. Kpurepuu onieHHMBaHUS OTBETA Ha
BOTIPOC B OusieTe: 5 6aaoB — CTyAEHT
IEMOHCTPHUPYET: TITyOOKHE UCUEPITHIBAIOIINE
3HAHUS B TOHUMAHUH, U3JIO)KEHUU OTBETA Ha
BOIIPOC, OTBET JJOTHYECKH MOCIIEA0BATENbHBIH,
COZIEPKATEIIbHBIN, ITOJTHBIN, IPABUJIBHBIA U
KOHKPETHBII; 4 Oajuia — TBepAble 3HAHUS
MaTepualia, IpaBUIbHOE MOHUMAHKE
CYIIHOCTH Y B3aUMOCBS31 PACCMATPUBAEMbIX
MIPOLIECCOB U SIBJICHUI, OJHAKO, OTBET
HEJ0CTAaTOYHO ITOJHBINA, UMeroTcs 1-2

IIpome- HE3HAYUTEIIbHBIX 3aMEYaHus IPENo1aBaTels,
7 6 KYTOYHAS 3a4€T - 5 |mocnenoBaTeabHBIM U KOHKPETHBIN OTBET, 3a4eT
arTecTanus CTYJCHT CBOOOZHO YCTpAHSET 3aMEUaHuUs

MPEToaBaTelisi IO OTACIHHBIM YacTIM U
MYHKTaM OTBeTa; 3 Oaa - TBep/ble 3HaHUS U
MOHUMaHHE OCHOBHOTO; OTBET HE COJEPIKUT
rpyObIX OIIMOOK, HO €CTh OoJee 2-X
HETOYHOCTEH U 3aMEYaHul, IPU YCTPAaHEHUU
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIEHUH OTACITHHBIX MOJIOKESHUH
TpeOyIOTCSI HABOJISIINE BOIIPOCHI
npernojasatesis; 2 0amia —TpyOble OIIUOKY Mpu
0TBeTe Ha Borpoc, He bonee 50% oTBeTa
COCTaBJISIFOT MTPAaBUJIHHBIC CBEACHUS, CTYICHT
NIeMOHCTPUPYET HEyBEpEHHbIE U HETOUHBIE
OTBETHI Ha HABOSIINE BOIIPOCHI
npenoaasareiis, 1 6am1 — rpyoble oMOKy B
otBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMU,
CTYJCHT AEMOHCTPHPYET HEITOHUMaHHe
CYIIIHOCTHU W3JIaraeMbIX MookeHuit; 0 6amion
- HET OTBETa Ha BOMPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
. Kpurepun
IIPOMEKYTOUHOM ITpouenypa npoBeneHus
OLICHUBAHUs
arTecTalnuu
WToroBeIil pedTHHT 00yUaromerocs MoXXeT (OpMHUPOBATHCS Ha
OCHOBaHUU TOJIBKO TEKYIIETO KOHTPOJISL, TyTEM CIIOKECHHUS
PEUTHHTA 32 MTOJTYYECHHBIE OLIEHKU 3a KOHTPOJbHO-PEUTUHIOBBIE (B COOTBETCTBUU C
3a4er MEpPOIPUATHS TEKyIIEro KOHTpossd. CTyieHT BIpaBe NpuiiTh Ha |om. 2.5, 2.6
3a4€T JUIS yAy4IIeHUs1 CBOero peiitunra. [IpomexyTounas [Tonoxxenus
arrecranus (3a4€T) IPOBOIUTCS B ycTHOU hopme. B Ouitere nBa
Bonpoca. J{J1s HoAroTOBKY MpeIaraloTcsi BOMPOCHI K 3a4ETY.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB




K p 5 Ne KM
OMIIETCHIIUU €3yJIbTaThl 00y4ECHUS Slllelh
YK-1 3HAET: METOJIBI aHAJIN3a OOBEKTOB OKPYKAIOIIEH CPEIIbI HHHHHHHHH
VK-1 'YMeeT: IpoBOIUTh 00pabOTKy M cUCTEMaTH3aI|0 HHPOPMALMK [T PEIIeHUs IRAAAE
[MOCTABJICHHBIX 3a1a4
YK-1 lmMeeT mpakTUYECKH OMBIT: BHIOOpA METOJIOB PEIICHHsI TOCTABICHHBIX 3aa4 HAHHH
3HaeT: 0a30BbIE 3HAHMA B 00JIACTH MaTeMaTUKH, GU3UKH, PU3MUECKON XUMHUH
OIIK-1 u1st 00paboTKK WH(GOPMAITUH B aHAJTM3a JJAHHBIX B 00JIACTH YKOJIOTHH U HAHAHAHHHH
IPUPOJOTIOJIB30BAHUS
OIK-1 YMeeT: npUMeHATh 6a30Bble 3HaHUS (PU3NUECKHUX 3aKOHOB U aHAJIM3a AAANNE
(bu3NUeCKUX SBICHUH /Ui penieHus 3a1a4 MpodheCcCUOHATBHOM NesITeTbHOCTH
lMeeT NpakTUYECKUH OIBIT: UCIIOJIB30BAHUS 3HAHUM MAaTEMAaTUYECKUX,
OIIK-1 bu3ndecKux, GU3NKO-XUMUIECKIX, XHMUIECKUX METOJIOB UCCIICIOBAHUS TS HHHHAHHHH
peneHus 3a1a4 npodeccuoHaIbHOM e TeTbHOCTH
TUIoBBIE KOHTPOJIBHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISTCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

@) 0CHOBHas

aumepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:

He npenycmorpena

6) omedyecmeerHbvle U 3apy6€9fCHbl€ IAHCYPHAJIbL NO OUCZ/;MI’ZJZMH& umeroujuecs 6 oubruomexe:

1. JKypHas HEOpraHM4eCKOW XUMUU
JKypHan opranndeckon Xumun
Kypnan ¢puznueckoil XuMHuu
Heoprannueckue marepuasl
Bectauk "HOYpI'Y". Cepus "Xumus"

Nk WD

2) MemoouuecKue YKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. ®usnyeckue METOABI UCCIEAOBAHUS, UCTIONB3YIOMINE IEKTPOMAr-
HUTHOE M3Iy4deHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
2.  ®wusuyeckue METO/Ibl UCCIIEIOBAHUS: METOIbI MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHON MUKPOCKOIIUU: Y4eOHOEe mocodue /
B.B. Apnun. — YensOunck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1. ®usnyeckue METOABI UCCIICIOBAHMS, UCIIOIB3YIOIIHNE AIEKTPOMAr-
HUTHOE H3IyueHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.
2.  ®OusuYecKue METOJbl UCCIAEAOBAHUS: METObI MATHUTHOTO PE30HAHCA,
MacC-CIIEKTPOMETPUH, 30HI0BOM U 3JIEKTPOHHON MUKPOCKOTIHU: yueOHOe mocodue /
B.B. Anun. — Uensabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
Bu ecypca B
No A peeyp . bubnmorpaduyeckoe onrcanue
JUTEPaTyphl AIIEKTPOHHOM
bopme
Baiitynesuu E.A., babkuna O.B., CBetnuunbiii B.A.
DNEeKTPOHHO- TepMHUYECKUI aHAIN3 OPraHUYECKUX MTOJIMMEPHBIX
1 OcHoBHas OnbIMoTeYHAs MaTepHAJIOB U KOMIIO3UTOB. YueOHoe mocodue. — ToMck:
nureparypa cucTeMa HanmonaneHblii ncciienoBaTenbCckuid ToMCKui
n3aarenbcTBa Jlanb [rocynapcTBeHHbIN yHUBEpeuTeT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DNEeKTPOHHO- .
PacTpoBast 21eKTpOHHAsT MUKPOCKOTHS JJIsl HAHOTEXHOJIOTHil.
OcHOBHas OMOIMOTEeYHAS "
2 TeDATYDA cHCTeMa MeTtoab! 1 npumeHenue. — M.: U3narensctBo "Jlaboparopus
patyp 3Hanuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3nareinLcTBa Jlann
DNEKTPOHHO- basbuib, O. K. Beeaenue B kypc «Puznueckrue MEeTOIbI
OcHoBHas OoubmuoTeyHast UcclieIoBaHus B XuMum» : yueoHoe nocodue / O. K. ba3blib.
3
muTeparypa cucreMa — 2-e u31. — Tomck : TT'Y, 2016. — 132 c.
n3narenbcTa Jlans |https://e.lanbook.com/book/91951
DNEeKTPOHHO- JIyxoB, B. B. ®uznueckue MeTOIbl UCCIECA0BAHNS B XUMUH :
4 JlonoHHUTENbHAS [OUOIHOTEYHAS yuaebnoe nmocodue / B. B. JIykos, U. H. IllepbakoB. — PocTtoB-
ureparypa cucreMa Ha-/lony : JODY, 2016. — 216 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/114513

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

Her

[lepeueHb HCTONB3yeMBIX MPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecreyeHne T CIUTITHHbI

No OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anaruit ayx_[ [peyCTaHOBIEHHOE IIPOTPaMMHOE 00€CTIEUEHHE, UCIIOIb3YEMOE AJIsl PA3IMUHBIX
BHJIOB 3aHATUHI
Jlexuun ?10217) Jlocka, Mmapkepsl
IIpaxTrueckue
307
3aHATUA U (1a) Jlocka, Mmapkepbl
CEMUHAapbI
TpakTudeckue 1. Kommieke ckanupyromeit ainekrponHoil mukpockonuu Jeol JSM-7001F, EDS
03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUS U . N
PO— (1) |[IpocBeunBaromIMii HIEKTPOHHBII MHKPOCKOII BEICOKOTO pPa3peIICHHUs Jeol JEM-
2100. 3. dudpakromMeTp peHTTeHOBCKHM mopommkoBeiid Rigaku Ultima I'V.
1. Onpenenurens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropbl
[IpakTuueckue 04 [Pa3Mepa uacTull B CyCleH3uI (xomriekc) Microtrac S-3500, Nanotrac 253 Ultra.
3aHITHA U (1) 3. CucreMa TEpMUYECKOTO aHAJIW3a B COCTaBE CUHXPOHHOI'O TEPMHUUECKOTO
CEMHUHaphI ananuzaropa (TI'-JICK) Netzsch STA 449C «Jupiter» 1 KBaapyIoJIbHOTO Macc-
cuekrpomerpa QMS 403C «Aéolosy. 4. CHHXPOHHBIN TEPMUUYECKHI aHATH3ATOP




| |(TF-I[CK) Netzsch STA 449F1 «Jupiter».




