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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
NesTeTbHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.15 Opranuueckasi Xumus,

1.0.17 KonnougHas XuUMHS,

1.0.14 Heopranuyeckasi Xumusl,

1.0.13 Uudopmaruka,

1.0.26 Yuenue 06 atmocdepe,

1.0.22 buonorus,

1.0.16 Ananutudeckast XUMUs U (PU3UKO-
XUMHUYECKHE METO/bI aHAJIH3a,

1.0.23 Yuenue o 6uocdepe,

1.0.20 IlpuknagHas METpOJIOTHS,

1.0.33 ®usnyeckre 1 XUMUYECKHE IIPOLIECCHI B
[PUPOIHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.27 Yuenue o ruapocdepe,

YueOHas mpakTHka (03HAKOMHUTENbHAs) (2 cemecTp),
[Ipou3BOACTBEHHAS IPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemectp),

YdeOHast MpaKkTHKa (HayYHO-HUCCIIEI0BaTeIbCKAs
paboTa, Moy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
MCCIIeIOBATEIhCKON paboThI) (4 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAs
paboTa, MoTy4eHHe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 ceMmecTp)

1.0.34 I'eoskomorus,

1.0.19 ®uzndeckue METOABI HCCACAOBAHUS B
MpOrpaMMHBIE CPEJICTBAa HA OCHOBE MCKYCCTBEHHOTO
MHTEJJIEKTa

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITPpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.17 KommongHas XuMust

3HaeT: TEPMOJAMHAMUKY IIOBEPXHOCTHBIX SIBICHUN
TUCTIEPCHBIX CUCTEM YMEET: OPUEHTHPOBATHCS B
npoOieMax XMMUHU, BOSHUKHOBEHUH JTUCTIEPCHBIX
CHUCTEM, UX YCTOMUYMUBOCTH U CBOMCTBax Mmeet
MPaKTUYECKUI OIBIT: TPAKTUYECKUMH HaBbIKAMU IO
M3yYEHUIO CBOICTB JIUCIIEPCHBIX CUCTEM U
MeToaMi 00pabOTKH JaHHBIX

1.0.26 Yuaenne 06 armocdepe

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHUS TPOIIECCOB,
MIPOTEKAIOIINX B aTMOC(epe, OCHOBHBIE
3aKOHOMEPHOCTH (HPU3HUECKUX MPOIECCOB B
arMocdepe YMeeT: aHaIM3UPOBaTh MPOIIECCHI,
npoxofsiue B atMocdepe, 000CHOBBIBATH CTEIICHb
BIIMSTHU S H€6HaFOHpI/I$[THBIX H3MEHEHUH KJIMMaTa Ha

MPOLCCChI U SABJICHHUS B 6Hocd)epe JJIA




AP PEKTUBHOTO UCTIOIB30BAHUS IPHUPOTHO-
pecypcHOro noreHnuana MiMeer npakTuyeckuit
OTIBIT: PabOTHI C KapTaMH, TpaprueCcKUMHU
MaTepraiaMH ¥ TaOIuIaMyi METEOTaHHbBIX JUIs
POTHO3MPOBAHUS aTMOC(EPHBIX MPOIECCOB,
HaBBIKAMHU TIPUMEHEHNSI MUKPOKIMMaTH4eCKON
WHGOPMAIUH [T pEIICHHS 3a/1a4 00IacTH
HKOJIOTHH 1 ITPUPOJIOTIOIH30BaHHUS

1.0.33 ®usnyeckre 1 XUMUYECKHUE IPOLIECCHI B
MPUPOIHBIX ¥ TEXHOTEHHBIX CHCTEMaxX

3HaeT: CTaHAAPTHBIC METO/IbI MTOYYSHHS,
UICHTU(QHUKAINN U UCCIIEI0BAaHMS CBOMCTB BEIIECTB
U MaTepHalioB, MpaBuia 00paboTKu U opopMIIEHUS
pe3yNbTaToB paboThl, 6a30BbIe 3HAHUS B 001aCTH
MaTeMaTuKy, GU3NKH, GU3NUECKON XUMUU s
00paboTKK MH(POPMAIIMK U aHAJIM3a JAaHHBIX B
00JIACTH YKOJIOTHH ¥ IPHPOAOTIOIH30BAHUS,
0a30Bble OCHOBBI €CTECTBEHHBIX HayK,
HKOJIOTHYECKHUE MTPOOIEMBI KO- U TEXHOC(HEPHI 1
PaBOBBIE OCHOBBI PUPOJIOTIONB30BAHUS YMEET:
BHIOMPATh TEXHUIECKHE CPECTBA TSI H3MEPEHHS
OCHOBHBIX [TaPAMETPOB TEXHOJIOTUYECKOTO
npoIiecca, CBOMCTB CHIPhS M MIPOIYKITUH, IPUMEHSTh
0a30Bble 3HaHUS (PU3NUECKUX 3aKOHOB U aHAJIH3a
(GU3NYECKUX SIBICHUH TSl PEIICHHUS 33139
npogeCcCHOHAbHON AeATeNbHOCTH, OLIEHUBATH
BO3MO)KHBIE OTPHIIATEIIFHBIE TTOCITEICTBHS
XO3UCTBEHHOM JEATEIbHOCTH HA OKPYKAIOIIYIO
Cpedy ¥ METO/BI YIyUIIeHHUS KadeCTBa
OKpy>Karolen cpenbl FiMeeT npakTU4eCKH OTIbIT:
OCYIIECTBJICHHUS TEXHOJIOTUIECKOTO MpoIecca B
COOTBETCTBHUH C PEIVIAMEHTOM, UCIIOIb30BAHUS
3HAHUN MaTeMaTU4eCKuX, (QU3nuecKux, GU3NKo-
XUMHUYECKUX, XUMHUUYECKUX METOJI0B UCCIIEIOBAHMUS
TUTST peneHust 3a1a9 MpodeCCHOHATBHOM
NesITeTIbHOCTH, TPOBE/ICHUS OLICHKH COCTOSIHUS U
BO3/ICMCTBUSI Ha OKPY>KAIOIIIYIO CPELY,
CHOCOOHOCTBIO Pean30BbIBATh TEXHOJIOTMYECKUE
MPOIIECCHI 0 MUHUMH3AIIMNA HETAaTUBHOTO BIIHSHUS
TEXHOTEHHOTO BO3/ICHCTBHSI C YYETOM MTPABOBBIX
OCHOB TIPUPOJIOTIONB30BAHUS M OXPAHBI
OKpY>KaroIien cpebl

1.0.16 Ananuruyeckas XUMHs U (PU3HKO-
XMMHUYECKUE METO/IbI aHAIN3a

3HAET: OCHOBHBIE 3TAIBl XUMUYECKOTO aHAJIN3a;
TEOPETUUECKUE OCHOBBI (PU3UKO-XMMHUECKUX
METOZ0B aHAJIN3a, METOIbI METPOJIOTUYECKON
00paboTKH pe3ynbTaTOB aHATN3a YMEET: MPOBOIUTH
KOJIMYECTBEHHBIN aHAJIN3 COEIUHEHUH C
MCIIOJIb30BaHUEM (PU3UKO-XMMHUYECKUX METO/I0B
aHaJIn3a; BBIOpaTh METO/ aHAJIN3a JJIS 33JaHHON
QHAJIMTUYECKOM 3a/1aul U POBOJUTH
CTaTUCTHYECKYIO 00pabOTKy pe3ysbTaToB
QHAJIUTUYECKUX onpeneneHui MiMeer mpaktnyeckui
OIIBIT: METOIAMHU IIPOBEACHMSI XUMUYECKOTO aHAIN3a
U METPOJIOTUYECKOM OIIEHKHU PEe3yJIbTaToB

1.0.20 IlpuxnagHas METPOJIOTHUS

3HaeT: METOIBI 0O0ECTIEUEHUs KaueCcTBAa U TOUYHOCTH
W3MEPCHHH MPH PEIICHUH 3314
npodheCcCHOHANTBHOM IeITeTbHOCTH, OCHOBBI
METPOJIOTHH, CTAHIAPTH3AIUN B CePTH(UKAIIHH;




HEOOXOMMOCTD UCIIONB30BAHUS B
npodeccroHaIbHOM IeATeTbHOCTH YMEET:
OCYILIECTBIISITH BEIOOP CPEACTB U3MEPEHUS 10
3aJJaHHBIM METPOJIOTHUECKUM XapaKTepUCTUKAM,
MPUMEHSATH CUCTEMHBIN TIOAXO/ B TEXHHUKO-
QKosorrnueckor chepe meeT mpakTHUEeCKUN OTIBIT:
BBIOOPA METOUK JJIsI DKOJIOTHUECKUX UCTIBITAHUN 1
WCCJICIOBAaHNM, NCIIOJIB30BaHUS HH(MOpPMAITH 00
OCHOBHBIX TEHACHIIUSIX METPOJIOTUU B 00IacTH
pecypcocOepekeHus U SKOJIOTUN

1.0.13 Nndopmaruka

3HAeT: OCHOBHbIE MOHATUS HHPOPMAIIMOHHBIX
TEXHOJIOTMH U UCKYCCTBEHHOTO MHTEIIEKTA,
OCHOBHBIE MOHATHUS UHPOPMATUKH; POPMBI U
CHOCOOBI MPEACTaBICHHS JAaHHBIX; COCTAB,
Ha3HaueHue QYHKIIMOHATbHBIX KOMIIOHEHTOB U
POTrpaMMHOTO 00ecriedeHns: YMeeT: IPUMEHSTh
MH(GOPMAIIMOHHBIE TEXHOJIOTHH TP MTOCTAaHOBKE U
(dopMyIupOoBKe 3a/1a4 B 00JaCTH SKOJIOTHH,
MPUPOOTIOIB30BAHUS U OXPaHbI IPUPOJIBI,
[IPUMEHATH TUIIOBBIE IPOTPAMMHBIE CPEJICTBA
CUCTEMBI; ITOJIb30BaThCsI CETEBBIMU CPEACTBAMMU IS
0oOMeHa JaHHBIMHU C UCIIOJIB30BAHUEM CETH
HHuTepHeT MMeeT mpakTHYeCKUM OIIBIT:
UCII0JIb30BaHMsI MH(OPMALIMOHHBIX TEXHOJIOTHI MTPH
[perieHny 3aaad B npodeccruoHalIbHON
NesITeIbHOCTH, HaBBIKaMU 00€CTIeUeHUs
0e30macHOCTH WH(OPMAIINH C TIOMOIIIBIO TUTTOBBIX
IPOrPaMMHBIX CPEJCTB

1.0.14 Heopranuyeckasi XuMus

3HAET: OCHOBHBIC 3aKOHBI XUMHH, CIIOCOOBI
MJIAaHUPOBAHUSI SKCTIEPUMEHTA WIIA aJITOPUTM
pEIIeHMs 3a]1a4; OCHOBHBIE CBOICTBA 3JIEMEHTOB U
WX XUMUYECKUE TTPEBPAIICHHS], XUMAYECKUE
CBOMCTBA BEILIECTB, IPAKTUUECKOE UCTIONb30BAHUE
TOCTUKEHUN XUMHH, CTAaHIAPTHBIE METOBI
MONy4YeHUs], UICHTU(DUKAIIUU U UCCITIETOBAHUS
CBOMCTB BEIIIECTB U MaTeprasoB, MpaBuiia
00paboTKu 1 0(hOpMIICHHSI PE3yaBTaTOB PaOOTHI
YMeeT: MpUMEHSITh 0a30BbI€ 3HAHUS XUMUU TIPH
MPOBEICHUH XUMHUKO-aHATUTUYECKUX
MCCIIENOBAHUNI B 001aCTH DKOJIOTHUH U
MPUPOIOTIONIB30BAHNUS; IPUMEHSITh 0a30BbIE 3HAHUS
(GU3UYECKUX U XUMHYECKUX 3aKOHOB U aHaJIN3a
SIBIICHU JIJIs1 peIIeHHs 3a/1a4 B 0071aCTH SKOJIOTHH U
MPUPOIOIIOIH30BAHUS; 0000IIATHIIOTYYEHHbIE
PE3YJBTaThl C UCMOJIB30BAHUEM XUMHUECKUX
3aKOHOB; BBIOpaTh METOJI aHAJIM3a JIJIs 3a/IaHHON
AQHAMTUYECKOU 3a/1aun iMeeT mpakTH4eCKUi OTbIT:
OCYIIIECTBJICHHS] XUMUUECKOTO HKCIIEPUMEHTA U
0(OpMIICHHUS €r0 Pe3yabTaToB; METOIaAMU
MPOBEICHUSI XUMHUUYECKOTO aHAJTN3a U OI[CHKU
PE3yIbTaTOB MPUPOIHBIX M AHTPOTIOTEHHBIX
(bakTopoB 1715 perieHus mpodheCCUOHAIBHBIX 3a71a4

1.0.23 Vuenune o 6uochepe

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUS U
PBOTIOITMN OMOChephl YMEET: UCTIOIb30BaTh
CHCTEMHBIN aHAJIN3 U CUHEPTETUYECKUN MOAXO0 K

M3yUEHUIO OKpYykarole cpeasl Mmeer




HpaKTI/I‘{eCKI/Iﬁ OIIBIT: UCITIOJIB30BaHUA CBEACHUS O
CTPYKType Orochepsl Tl pelieHrs IKOJIOTHISCKUX
npoOieM

1.0.15 Opranunyeckast XuMust

3HaeT: OCHOBHbBIE 3aKOHBI XUMHUH, CTIOCOOBI
MJIAHUPOBAHUS DKCIIEPUMEHTA WIIA AJITOPUTM
pEeLIeHUs 3a/1a4 YMEET: INIAHUPOBaTh U
OpraHU30BaTh pabOTy MO peUIeHHIO 3aad,
BBITIOJTHEHUIO XMMUYECKOT0 3KcriepuMenTa meer
MPAKTUYECKHUI OIBIT: TOWCKA WH(OPMAIIHH JIJIS
pEIIeHUs] TOCTABJIEHHBIX 33/1a4, HaBbIKAMU
OCYIIECTBIICHUSI XUMHUYECKOTO KCIIEPUMEHTA

1.0.22 Bbuosnorus

3HaeT: pa3HooOpa3ue KUBBIX OPTAaHU3MOB,
MPUHIIUIIBI UX KIacCU(HUKAINH, OCHOBHbBIE
(YHKIMOHAIbHBIE CUCTEMBI, CBSI3b C OKPYXKAIOLIeH
cpenoii, 6a30BbIe 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTEeMaTHYECKOTO IUKIIOB ISl 00paboTKH
uHGOpPMAIH U aHAJIHM3a JaHHBIX B 001acTH
SKOJIOTUU U MIPUPOIOTIONB30BaHUS YMEET:
MPUMEHSATH ONTUMAaJbHbIE OMOJIOTHYECKUE METOIBI
QHaJM3a U OIIEHKH COCTOSHUS IPUPOIHBIX CUCTEM, C
Y4eTOM JEHCTBYIONINX OTPaHUYEHUH, IPUMEHSITh
0a30BbIe 3HaHUS (PU3NUYECKUX 3aKOHOB U aHAJIN3a
bu3nYeCKUX SBICHUMN I PEIIeHus 3a7a4 B
00J1aCTH KOJIOTHH U IPUPOIOTIONIb30BaHUS,
0a30BbIC 3HAHUS XUMUHU TIPU MTPOBEICHUH XUMHUKO-
QHAJIMTUYECKUX HCCIIE0BaHUMN B 00JIACTH 3KOJIOTUN
U IPUPOAOIONB30BaHus MiMeeT mpakTuueckuit
OTIBIT: BJIAJICHUS] COBPEMEHHBIMU METOAMH
HAOIOIEHHUS M OLIEHKU COCTOSTHUS OKpY KaromIeit
Cpe/Ibl, UCTIONB30BAHMS 3HAHUS (PYHIAMEHTATBLHBIX
pa3aenoB HayK O 3emiie, OMOIOTUH AJIS PEeIIECHUS
3a/1a4 B 001aCTH SKOJIOTHH U MIPUPOIOTIOIH30BAHUS

1.0.27 Yuenue o ruapochepe

3HaeT: CTPYKTYPY BOJAHBIX OOBEKTOB,
3aKOHOMEPHOCTHU uX (popMHUpOBaHUS U
TpaHchopMaInu, MOHATHE THAPOIOTHUECKOTO
[IUKJIa BOAHBIX OOBEKTOB U OCHOBHBIE
UIPOJIOTUYECKHUE TIPOIIECCOB B BOIOEMAaX YMeEeET:
aBaTh XapaKTePUCTUKY (PU3UKO-XUMUYECKUX
CBOMCTB BO/IHBIX 00BEKTOB, OLICHUBATH (PU3UKO-
reorpaduyeckue GakTopsl B BOAHBIX 00BEKTaX
MmeeT npakTUYECKUI OMBIT: UCIIOIb30BaHUS
3HaHUN 00 HBOIIOLUU TUAPOChHEPHI MO
BO3/ICHCTBHEM MPUPOTHBIX M AHTPOIIOTEHHBIX
dakTopoB 171 perieHus npodeccHoHaIbHBIX 33134,
CTaTUCTUYECKON 00pabOTKM U aHAM3a
CUIPOJIOTHYECKON HH(pOpMAIHH

[Tpon3BoCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
g posas) (4 cemectp)

3HaeT: METOZI0B 0TOOpa Mpod 0OBEKTOB
OKpY>KaroIIel cpebl YMEeeT: IPOBOIUTH 00paboTKyY
W CUCTEMaTHU3aINI0 HH(GOPMAIIMH IPU TTPOBEICHUH
DKOJIOTHYECKUX UCCIICIOBAHUMN , OTIPEIEIISITh
MMEIOIIHNECS] OTPAaHUYCHHS B PaMKaxX MOCTaBICHHOU
3aaun Mimeer npakTUYECKU ONBIT: UCIIOIb30BaHUs
3HaHUS (QYHIaMEHTAIBHBIX Pa3/IesioB HayK O 3emiie,
OHMOJIOTHH TSl PEIICHHUS 33]1ad B 00JIaCTH IKOJIOTHH
W TIPUPOJIOTIONIB30BAHUS , OTIPEICIICHUS
ONTUMAJIFHBIX CIIOCOOOB PEIIESHUS TOCTABIEHHBIX




3a/1a4, COCTABJIEHUSI OTYETOB C TIOMOILBIO
MPUKIIATHBIX IPOTpaMM

YyeOHast mpakTHKa (03HAaKOMUTENbHAs) (2 ceMecTp)

3HaeT: OCHOBBI 0A30BBIX 3HAHUN
€CTECTBEHHOHAYYHOTO U MAaTEMaTHUE€CKOTO LIUKJIOB
151 cOopa MHGOPMAIIMK U aHAJIA3a TaHHBIX B
00J1aCTH YKOJIOTHH U IPUPOJIOTIONE30BaHUS,
EeHCTBYIOIIEE 3aKOHOIATEIHLCTBO B O0JIACTH
SKOJIOTMH U IPUPOAOIIONB30BaHUS YMEET: METOAAMU
00paboTku MHGOPMAIIMH TTPH TPOBEICHUH XUMHUKO-
QHATMTUYECKUX MCCIIE0BAHUHN B O0IACTH DKOJIOTUU
W TIPUPOJIOTIONIB30BAHUS , POPMYTUPOBATH 3a1a9HN
vccie10BaHus MPpUpoaHbIX cpea Mmeet
MPAKTUYECKUI OTIBIT:

YueOHas mpakTHKa (HayqYHO-HCCIIe0BaTEIbCKas
pa60Ta, MOJIYy4YCHHUEC IICPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboTh) (4 ceMecTp)

3HaeT: METOZI0B 0TOOpa Mpod 0OBEKTOB
OKpY>KaroIen cpepl YMeeT: METOAaMHU MOTOTOBKH
OTYETOB, COCTABJICHUS TAOIHUII, TOCTPOCHHS
rpaduKoOB M MpE3eHTALNN C UCTIONIb30BAHUEM
KOMITBIOTEPHBIX ITPOTPAMM, TPOBOJIUTE OOPaOOTKY U
CHUCTeMaTH3alNI0 HH()OPMALIUK TIPU TTPOBEICHUH
DKOJIOTUYECKUX UCCIICIOBAHUM , IPUMEHSATh
TEXHOJIOTUH WH(POPMAITMOHHOTO 00eCTIeUeHHSI IPU
MCCJICIOBAHUH TEXHOJIOTUUECKUX MporieccoB meet
MPAKTHYECKHUI OMBIT: TOATOTOBKU PE3YIHTATOB
npodeccroHaIbHON U HayYHO-UCCIIEI0OBATEIbCKON
ESTEIbHOCTH ISl X PACTIPOCTPAaHEHUs, HABBIKOB
3alUT PE3YJIBTATOB CBOM MPOQeCCUOHATBEHOM
NEeSTENIbHOCTH M apTYMEHTHUPOBAHHOTO BEJICHUS
TUCKYCCHH , MICTIOIb30BAHHS 3HAHHUS
(dbyHIaMEeHTaNbHBIX Pa3AeNioB HayK O 3eMIe,
OUOJIOTUH TS PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOAOIIONB30BaHuUs , cOopa, 00padoTKH,
CHUCTEMaTU3alNKi UH(POPMAIIMU, BEIOOPA METOJIOB 1
CPEICTB peUIeHHs 3a/1a4 110 SKOJIOTUU U
MPUPOIOTIOIB30BAHUIO, COCTABIIEHHUS OTUETOB C
MOMOIIIBIO MPUKIIAJHBIX TPOTPaMM

YdeOHast MpaKkTUKa (HayYHO-UCCIIeI0BaTeIbCKAsI
paboTa, Moy4eHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 cemecTp)

3HaeT: NPUHIUIBI TPOSKTHPOBAHUS U
NpeACTaBICHUS O TPOPECCHOHAIBHON U HAYYHO-
MICCIIE/IOBATENIbCKOM eSITeNbHOCTH , 0a30BbIe
3HaHUs U cOopa 1 00paboTKK MH(POPMAINH B
00JIaCTH SKOJIOTUH U TIPUPOIOTIONB30BAHMS,
OCHOBHBIE METOJIbI COOpa, 00pabOTKH,
CHCTEeMaTH3allK U aHAIN3a HHPOPMAIMH B 00IaCTH
DKOJIOTUH U IPUPOIOTIONIE30BAaHUN YMEET:
NPUMEHSTH 0a30BbIC 3HAHUS (PU3NIECKUX U
XUMHUYECKUX 3aKOHOB M aHAJIN3a SIBICHUH [T
pelIeHus 3a1a4 B 00J1aCTH SKOJIOTHH U
MPUPOIOTIONB30BaHHSA , POPMYITHPOBATH 3a/1a41
MccIIeJOBaHMs IPUPOAHBIX cpen Mimeer
MPaKTUYECKHUH OTIBIT: MOJTOTOBKH PE3YIIbTATOB
Hay4YHO-HCCIIEIOBATEIbCKON IESTETBHOCTH JUTS UX
[pacTipoCTpaHEHUs , UCTIOIb30BAaHMSI 3HAHUH
€CTECTBEHHOHAYYHOTO ¥ MaTeMaTHYeCKOTO IUKIIOB
TUIsE CUCTEMATH3aluy TaHHBIX IS PELICHUs 33134 B

00JIaCTH SKOJIOTHH U IMPpHUPOAOIIOJIb30BAHUA

4. O0béM 1 BUABI y4eOHOI padoThI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI

Bcero B Hacax

Pacnpez[eneHHe 1o ceMecTpam

Bun yue6HO# paboThI

4acoB Howmep cemectpa

6

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72

AyoumopHhvie 3auamusi: 32 32

Jlexuuu (JI)

16 16

[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13)

16 16

Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75

MIOJTOTOBKA K KOHTPOJIbHBIM paboTam 30 30

IIOATOTOBKA K 3a4€Ty 5,75 5.75

KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 4,25 4,25

Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. Conepixkan

He THCHUIIINHBI

No
paszenal

OO0beM ayIUTOPHBIX 3aHIATHH MO BHJIaM B
HanmenoBanue pa3ienoB AUCIUIUTHHBI Jacax

Bcero JI 113

JIP

MCTOI[LI, HCIOJIB3YOIINEC PCHTTCHOBCKOC NU3JIYUCHUC 8

yq), BUAMMasi U KosiebaTeabHas CIICKTPOCKOIINA

MeTobl 3IEKTPOHHOW MUKPOCKOIIUHA M Macc-
CIIEKTPOMETPHUU

1

2 8
3 Metonst ®PIC u XAFS, SAMP u OIIP 8
4 8

N EIEIED
RS

(=2 ) F ) K

5.1. Jlekuum

Ne Ne
NeKuuupaszaesna

HanmenoBanue umm KpaTKOC COACPIKAHUC JICKIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE M3ITydeHHUE: Uala3oH, CBOMCTBa. [lonydeHre peHTreHOBCKOTOo
W3JTY4YCHUSI B PEHTTEHOBCKON TPyOKe M B CHHXPOTpOHE. PacmmdpoBka cTpyKTypsl
C MCIOJIB30BAHUEM CPENICTB UCKYCCTBEHHOI'O MHTEIUIEKTA. TOpMO3HOE U
XapakTepucTuieckoe usnyuyenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
Mana3oHbl )KECTKOTO U MATKoro Y@, ceoiictea. TBEproTENBHBIE U Ta30pa3psAHbIE
ncTOYHUKH YD. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIIECTBA U HEJOCTATKH IOJIyIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHMH C APYTUMU BUIAAMH.

Onrtuueckuit auanazon: YO, suaumsiii, UK. MicTouHNKH BUTUMOTO U3Ty4EeHHUS.
JlromunecrieHIns, Ta3epHbie UCTOUHUKU. MK-muanaszon: OnvKHUN, CpeTHUMN,
nanpHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBoIHOBOE U3TyUYEHHUE:
Mana3oHbl, ICTOYHUKH, TpUMEHEeHUE. McciiemoBane CTPYKTYPhl BEIIECTBA.
[Ipsimast u oOpaTHas CTpyKTypHas 3agada. [[porpaMMHBIe CpeCTBA HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA JIJI PELICHUS CTPYKTYPHBIX 3a/1a4.

CTpyKTypa, OJMKHUN U JATBHUN MOPSIKUA, KPUCTAITMIHOCTh, MOHO- H




MMOJIMKPUCTAILI, aHU30TPOINUS CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
O6pa3zoBanue AU paKIMOHHBIX MaKCUMyMOB. Metosel JIays u Byneda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO Audpakromerpa. M3yuaembie 00beKTHI, R-
daktop. PactmdpoBka CTPyKTypBI 1O TaHHBIM MOHOKpHUCTaIbHOTO PCA ¢
MCII0JIb30BaHUEM CPE/ICTB NCKYCCTBEHHOIO MHTEJIEKTA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepucTUKU TUPPAKIUOHHBIX MAKCUMYMOB, MoTy4daemasi uHopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCEesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacindposka ganHbIX MYPP. Huzko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKH: HEOOXOIMMOCTb UCIIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIICIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue cneKTpoMeTpsl. /lucneprupoBanue cBeta Ha
npusMe, TMPaKIMOHHON peméTke, CBETOQMIBTPax, IPUMEHEHUE CBETOIUOI0B.
Henucneprupyroniuil CEKTpOMETP: PUHLAII, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, omkHsas UK ciekrpockonus. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBMT, TUIIO- U TULIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIIOTHOCTb, UANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30861 OnpeneneHue, MpakTHIecKoe
3HaueHue. Typounumerpusi, Hedenomerpus. CylTHOCTb METOJJOB U IPUMEHEHHUE.
JlnHamuueckoe ceeropaccesHue. CylHOCTb METOJIa U IPUMEHEHHUE.

BO3HUKHOBEHME U BUJIbI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAs CTIEKTPOCKOMUSI.
CymHocth MeTonia u npumeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHWE U BUIBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.
3amuch CIEKTPOB C TBEPBIX BEIIECTB (TaOJETKH, CyCTICH3UH, TIIEHKH). MeTOo b
orpaxenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTel U razoB. MK cnekTpockonus ucmycKkaHusl.
Cnexrpockonus KP. BosuuknoBenue konedanuii. Cszb ¢ UK crekrpockonueit.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHONW CIIEKTPOCKOIIHH.

Metoasl ®IC, KMHETHUECKask SHEPTUs HIEKTPOoHA. ICTOUHUKY H3TyUyeHUs,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6pasoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U puMeHeHne Oxxe-creKTpockonuu. BozHuKHOBEeHNE
PEHTTEHOBCKOM (IIyopecIeHIIMU, CYITHOCTh U ipuMeHeHue POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3aIndMst ISl KaKI0T0 METOoa.
Bo3nukHoBeHME crieKTpoB XAFS, xuMuueckuii cABUT. YCIIOBHS 3aMKUCH CIIEKTPOB
XAFS, 3amuch criekTpoB JUTsl pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonyuaemas nnpopmanus. BosuukHoBeHne
MarHUTHOTO pE€30HAaHCa, YCIOBHS BOZHUKHOBEHUA AMP, xapakrepucTuku nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TapaMeTphl, onpeaensieMbie B AMP.

12

3anuce cuexktpoB AMP, @ypee-criekrpomerpsl, A1ByMepHbI AMP. CriekTpockonus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUUecKHii caBur. HanpaBnenus
npuMmeHeHus JIIP, cniHOBBIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLIUIIBI ANEKTPOHHONH MUKPOCKONIMU. Buibl u3nydeHuid,
00pa3yIoMXcs Py B3auUMOACHCTBUH IEKTPOHHOTO JIyda ¢ 00pa3iom.
CkaHupyolas 1 IpoCBEYHBAOIIast AMEKTPOHHAsI MUKpocKonusi. COmyTCTBYIOIINE
MeTO/Ibl, oTy4yaeMas uHpopmarus. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpockonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.

14

OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskxnMbl paboThl Macc-
cnekrpomerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJIN macc-
crekTpoMeTpusi. OcOOEHHOCTH U MIPUHIIUIIBI peaTn3alii aTOMHO-CHUJIOBOH,
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas

cKaHupylomas kanopumerpus. TepmorpaBuMerprueckuii ananus. [IpuHInmIb!




|pa60T51 ¥ rosryyaemasi nHpopmanusi.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPDbI

Ne No Kon-
- 3 HaumeHoBaHue niM KpaTkoe cofepKaHue MPaKTUYECKOro 3aHATUS, CEMUHApa BO
3aHATHA|pa3IeNa)
4acoB
YCTpONHCTBO CHHXPOHHOTO TEPMUYECKOIO aHAJIN3aTOPa, OCHAIIEHHOTO
1 1  |mpucraBkamu amnst macc-criekrpomeTpuu 1 MK-criekrpockonuu ra3o000pa3HbIx 2
[IPOJyKTOB TEPMOJIN3A
) 1 [IpoGomonroroBka st repmudeckoro ananusa (TA), o6paboTka manHbIx TA, )
uHTepnpeTanys TA KpUBBIX, OITy4aeMble TapaMeTPhI
3 2 [[IpoGonoaroroska st COM. Heopraunyeckue u opranndeckie 00beKThI. 1
4 ’ [Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3noB merogamu EDS, )
WDS, EBSD, XRF
5 2 [[IpoGomoaroroBka st [I9M BBICOKOTO pa3pemieHus 1
6 3 [Tpo6onoaroToBka ans macc-criekrpometpuu, UK, KP, YO-punumoit 4
CIEKTPOCKOIUHU
7 4 [[Ipo6omnoaroroBka ans MmetonoB PCTA, POA, AMP, OIIP. 4
5.3. JIaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesqibHAast padoTa CTyIeHTa
Boinonnenne CPC
Criucok aureparypsl (¢ yKkazaHHEM Kozn-
[Tonun CPC pasnesos, miaB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc 4acoB
dusznueckrue MeToIbl UCCIETIOBAHMUSA:
METO/Ibl MArHUTHOTO PE30HaHCca, Macc-
CIIEKTPOMETPHUH, 30HA0BON U 3IEKTPOHHON
MUKpOCKOIUH: ydeOHoe mocooue / B.B.
AauH. — UensaOunck: M3narensckuii HEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIeIOBaHMS, UCTIONb3YIOIIUE 3IeKTpoMar-
HUTHOE M3JTyueHne: yueOHoe nmocodue / B.B.
AauH. — UensaOunck: M3narensckuii HEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
babkuna O.B., CBernnunsbiii B.A.
TepMuyeckuil aHanu3 OpraHNYeCKUX
[OJIrOTOBKA K KOHTPOJIbHBIM paboTam 6 30

[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YueOHoe mocodue. — ToMck:
HannoHanbHBIN HCClIeq0BaTENbCKUN
ToMmcKknli rOCy1TapCTBEHHBIN YHUBEPCHUTET,
2011. — 56¢. PacTpoBas sneKTpoHHas
MUKPOCKOIIUS JIJIs1 HAHOTEXHOJIOTHA.
Mertonsl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTtopus 3HaHmit",
2014. — 600 c. ba3suin, O. K. BBenenue B
Kypc «DU3ndeckre METOAbl UCCIICAOBAHUS B
xuMuny : yueonoe nocodue / O. K. ba3buis.
— 2-e u3g. — 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 : FO®Y, 2016. — 216 c.

duznyeckrue METOAbI UCCIEA0BaHU:
METO/Ibl MATHUTHOT'O PE30HAHCA, MaccC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKOIIUU: ydeOHoe mocobue / B.B.
ApnuH. — YUensOunck: M3narenbckuii IEHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIETOBAHMSI, NCIIOJIB3YIOIINE AJIEKTpOMar-
HUTHOE M3JTyueHue: yuebHoe nocobdue / B.B.
ApnuH. — YenssOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokunaa O.B., CBetmnunsbrii B.A.
TepMuueckuii aHaIn3 OpraHUYeCcKUX
[MOJTUMEPHBIX MaTepUaIOB U KOMIIO3UTOB.
, YuebHoe nocobue. — ToMck:
[MOATOTOBKA K 3a4ETY N . 6 5,75
HanmoHnanpHbIN HCCIe10BaTENbCKUI
ToMCKuli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTpoBas sneKkTpoHHas
MUKpPOCKOIHUS AJ11 HAHOTEXHOJIOTUH.
MeToabl 1 puMeHeHne. — M.:
W3narensctBo "JlabopaTopus 3HaHuit",
2014. — 600 c. ba3suis, O. K. BBengenne B
Kypc «DHU3NUECKUE METOIbI UCCIIE0OBAHUS B
xuMHuW» : yuebHoe nocobue / O. K. bazbuib.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeTonbl
MCCIIEIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusbie meponpusitus (KM)

Haszpanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpPOJIbHOTO|Bec [Topsimok HauKMcaeHus 6aIOB
KM|mecTp| KoHTpouIs Oamn eTcs B
MEPOIIPUATHS A

KoHTposbHas paboTa MpOBOIUTCS HA
NPaKTUYECKOM 3aHATHH B TeUCHHUE 45 MUHYT
MICbMEHHO 1o OusieraM. B Ounere — aBa
BOIPOCA U3 CIMCKA, IPUIIAraroIerocs K
KP1 1 5 |kaxnoil KOHTponbHON. CTYI€HTBI MOTYT 3a4eT
03HAKOMHUTBCS CO CIIUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEe [0 METOUYECKUM
Marepuasam, IpeACTaBIeHHbIM B CUCTEME
OnexTpoHHbli FOYpI'Y.

Texymnii
KOHTPOJIb




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 JOCTATOYHON CTEMEHbIO
MOJIHOTHI, 3 0aja — KaXKIbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIFOTCS JIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCSA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIHUECS K
MMOCTABJIECHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMUOKH B OTBETE, BEPHBIMHU
saBIsgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymnmi
KOHTPOJIb

KP2

KontponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIUCKA, MPUIAraoierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee MO 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 BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPE/ICIICHHBIE
HEJOCTATKH IO MOJTHOTE U CONIEPKAHUIO
Ka)XIOTO OTBETa, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU U
000CHOBAHHBIMH, Ka>K/IbI TOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHLHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEJICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIH 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
MPAaKTHYECKOM 3aHITHU B TeUueHUe 45 MUHYT
MMCHbMEHHO T10 OniteTaM. B Omiere — nBa

3a4CT




BOIIPOCA U3 CIIMCKA, MPUIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOANYECKUM
MaTepHaliaM, MPeACTaBICHHBIM B CUCTEME
OnekTpoHHbI FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MMOJTHOCTBIO, CTYICHT TTOKa3ajl OTJIUYHBIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaKIbIil BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHOU CTENEHbIO
MOJIHOTHI, 3 Oasa — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISTFOTCS JIOTMYECKH 3aKOHYEHHBIMH 1
000CHOBAHHBIMHM, KAl IOCTABIICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCUCTEMHBIC CBEJCHUS, OTHOCSIINECS K
MMOCTAaBJICHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE 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

KonTposnpHas paboTa mpoBOIUTCS HA
[IPAKTHYECKOM 3aHITHU B TeUeHUE 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
MaTepuaiam, IpeJCTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHMS, JaH IPaBUJIbHBIN OTBET HA KAXKIbIN
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKPBIT XOPOILIO, C JOCTATOYHOHN CTEIIEHBIO
MOJTHOTHI, 3 0asia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCS OIPE/IEIIEHHBIE
HEJOCTATKH 110 MOJIHOTE U COJIEPKAHUIO
Ka)JI0TO OTBETa, 2 0aysa — OTBETHI HE
SBIISIFOTCS JIOTHUECKH 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS TOTHOTHI U IITyOMHBI U3JI0KESHUS
MaTepHalia, B OTBETaX MPUBOASATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI MJIN COAEPKaHUE OTBETOB HE

COBITAZIACT C MOCTABJICHHBIM BOIIPOCOM, 1 Oamn

3a4CT




— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% orBeToB, O 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP5

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUIIATalOIIeToCs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KAl
3a/laHHBII BONPOC, 4 Oaiia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHLHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljia — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCcCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOTIpOcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTcst Meree 50% orsetos, 0 6amIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP6

KonTtpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
MUCbMEHHO O OmiteTaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOINYECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld FOYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaX bl
3a/1laHHBIi BOIpOC, 4 Oaia — Kaxablil BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kKJI0T0 OTBETA, 2 0ajljla — OTBETHI HE
SIBJISIFOTCS JIOTHMYECKH 3aKOHYECHHBIMU U
000CHOBAHHBIMH, KaKJIbIH IMOCTAaBICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIBHO C

TOYKHW 3pCHUS IMOJTHOTHI FJ'IY6I/IHI>I MN3JI0KCHU

3a4CT




MaTepualia, B OTBETaX MPUBOASITCS
OEeCCHUCTEMHBIE CBEJICHUS, OTHOCAIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcOM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0aIoB — HET
OTBETOB HA BOIIPOCHI.

ITpome-
JKyTOUHAast
arTecTauus

3a4ET

[TpomexyTouHas artectanus (3a4ér)
POBOJUTCS B YCTHOU popme. B Gunere aBa
BONpoca. J[1s mMoAroToBKYM NpeaiararoTcs
BOIIPOCHI K 3a4€Ty. 3a OTBET HA KAXKIbIN
BOIPOC CTYAEHT MOXKET IIOJIYyYUTh
MaKCHUMAaJIBHO 5 0aJijioB, KaKIbIH BOTIPOC
uMeeT Bec — 1, Bcero 3a OMIeT — MaKCUMAaJIbHO
10 6amnoB. Kpurepuu onieHMBaHUS OTBETA Ha
BOIIpOC B Obusiere: 5 6ayioB — CTYACHT
IEMOHCTPUPYET: ITyOOKUE HCUEPIIBIBAIOIIIE
3HaHUS B TOHUMaHUU, U3JI0)KEHUU OTBETa Ha
BOIPOC, OTBET JIOTUYECKU MOCIIEI0BATEIbHbIH,
COZIEPKATEIIbHBIN, ITOJTHBIN, IPABUIIBHBIA U
KOHKPETHBII; 4 Oajuia — TBepAble 3HAHUS
MaTepuala, IpaBUiIbHOE MOHUMAHKE
CYILIIHOCTH U B3aMMOCBSI3U pacCMaTpHUBaEMbIX
[IPOLIECCOB U SBJICHUH, OIHAKO, OTBET
HEJ0CTAaTOYHO ITOJHBINA, UMeroTcs 1-2
HE3HAYMTEIbHBIX 3aMEeUaHus MPEenoiaBarTes,
MOCJIEIOBATEIbHBIA U KOHKPETHBIN OTBET,
CTYJCHT CBOOOZHO YCTpAHSET 3aMEUaHUs
MperoiaBaTelis Mo OTAEIbHBIM YacTIM U
MyHKTaM OTBeTa; 3 Oalijia - TBEp/ble 3HAHUS U
MOHUMaHHE OCHOBHOTO; OTBET HE COJEPIKUT
rpyObIX OMIMOOK, HO €CTh OoJee 2-X
HETOYHOCTEH U 3aME€YaHul, IPU YCTPAaHEHUU
HETOYHOCTEH M HECYIIIECTBEHHBIX OIINOOK B
OCBEIIEHUHU OT/EJIbHBIX MOJ0XKEHHUH
TpeOyIOTCSI HABOJISIIINE BOIIPOCHI
npernojasatesis; 2 0amia —TpyOble OIIUOKHU Npu
0TBeTe Ha Borpoc, He bonee 50% oTBeTa
COCTABJISIOT [TPaBUJIbHbBIE CBEJICHUS, CTYIACHT
JIEMOHCTPUPYET HEYBEPEHHBIE U HETOUHBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenozaasareiis, 1 6am1 — rpyoble oMKy B
oTBeTe, MeHee 50% SIBIIAIOTCS] BEpHBIMU,
CTYZIEHT IEMOHCTPUPYET HETIOHUMaHHE
CYIIIHOCTHU M3JIaraeMbIX MoiokeHuit; 0 6amion

- HCT OTBCTA HA BOIIPOC.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
. Kpurepun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus
OLICHUBaHUs
aTTeCTalluU
3a4eT HTOoroBslii peHTHHT 00yUaroIerocsi MOXeT popMUpoBaTbes Ha  |B cOOTBETCTBUM C




OCHOBAHUU TOJIBKO TEKYILErO KOHTPOJIS, ITyTEM CIIOXKEHUS . 2.5, 2.6
PEUTHHTA 32 MOJTYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-pEUTHHTOBBIE ([lookeHus
MEpPOIPUATHS TEKYIIET0 KOHTpoJsl. CTyIeHT BIpaBe MPUMTH Ha

3a4€T Ui yAy4lIeHus cBoero peitunra. [lpomexxytounas
arrecranus (3a4€T) IPOBOIUTCS B ycTHOU (hopme. B Ouitere nBa

Bonpoca. J{J1s HoAroTOBKY MpeIaraloTcsi BOMPOCHI K 3a4ETY.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIETEHIUH €3y/bTaThl 00yUYEeHHUSI RangEe

YK-1 3HaeT: METOIbl aHaJIN3a OOBEKTOB OKPYXKAIOIIEH CpeJibl A

VK-1 'YMmeeT: mpoBOAUTE 00pabOTKYy U CHCTEMaTU3aluio HH)OpMAIMK JJIs peIIeHUs TAARAAE
MOCTaBJICHHBIX 3a]1a4

YK-1 VMeeT npakTUYeCKU OMbIT: BBIOOpA METOAOB PEIIEHUS OCTABIEHHBIX 3a7a4  [+H{+H+{H+H+
3HaeT: 0a30BbIC 3HAHUA B O0JIACTH MaTeMaTUKH, GU3UKH, PU3HUECKON XUMHUH

OIIK-1 7151 00paboTKKM MHPOPMAIIMY U aHATIN3a JAHHBIX B 00JIACTH DKOJIOTUU U A
[IPUPOOTIOIH30BAHUS

OIMTK-1 'YMeeT: MpUMEeHSATh 0a30BbIe 3HAHUS (PU3NUECKUX 3aKOHOB U aHAU3a TAAAANY

bu3nYeCKUX SBICHUN U1 pelieHus 3a1a4y IpodeCcCHOHAIbHOM IeATeNbHOCTH

HMeeT mpakTUYEeCKUI OMBIT: UCIIOJIH30BAHUS 3HAHUW MAaTEMaTH4eCKUX,

OIIK-1 buznyecKnx, PUINKO-XUMHUECKUX, XUMUYECKUX METOIOB UCCICAOBAHUS I [HHH{H+{H
pereHus 3a1aq npodeCcCUOHATBLHOM IESITEIIBHOCTH

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4eOHO-MeTOAUYECKAS] JOKYMEHTAMUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
KypHas HeopraHu4ecKkor XuMuu

KypHais opranndeckoil XuMuu

Kypnan puznueckoit Xumuu

Heoprannueckue marepuaisl

Bectuuk "HOYpI'Y". Cepus "Xumus"

SNk WD =

2) MmemoouuecKkue yYKasaHus 0s Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. ®usuueckue METOJBI UCCIIEIOBAHUSA: METOIbl MATHUTHOTO PE30HAHCA,
Macc-CIEKTPOMETPHUH, 30HAOBOM U IEKTPOHHON MUKPOCKOIIHUH: Y4EeOHOE mocooue /
B.B. Apnun. — Yenabunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®wusnyecKue METOABI UCCIICIOBAHMS, UCTIOIB3YIOIINE AIEKTPOMAr-
HUTHOE H3IyueHue: yueoHoe nmocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
duznvecKre METO/IbI MCCIICTOBAHMS: METOIbl MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rTocooue /
B.B. Apnun. — Yensounck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
duznyecKue METOIBI UCCIIEIOBAHUS, UCTIONB3YIOIINE 3JIEKTPOMAar-
HUTHOE H3MyueHue: yaeonoe nocooue / B.B. Apaun. — Uensbunck: U3narensckuii
nentp FOVYpI'Y, 2019. — 80 c.

1.

2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bz peeypeas bubnuorpaduieckoe omnucanue
JUTEpaTyphl AIIEKTPOHHOMN
dbopme
Baiitynesuu E.A., babkuna O.B., Cetinuunsiii B.A.
ONEeKTPOHHO- Tepmudeckuil aHanu3 opraHuYeCcKUX NOIMMEPHBIX
1 OcHoBHas OonbIMMoTeYHas MaTepHaJIOB U KOMIIO3UTOB. YueOHoe nmocobue. — Tomck:
nreparypa cucrema HanmonaneHblli ncciienoBarenbCkud TOMCKUn
n3narenbcTBa JIaHsb [rocymapcTBeHHbIN yHUBepeuteT, 2011. — 56¢.
https://e.lanbook.com/book/44967
DIEKTPOHHO- N
OcHOBHAS A PactpoBast a1eKTpoHHasE MUKPOCKOTIHS [Tt Hava)TeXHOJ'IOFI/II/I.
2 mTeparypa CHCTOMA Mertozas! U npuMenenue. — M.: U3narensctBo "Jlaboparopus
sHanuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3narenbcTBa Jlanb
ONEeKTPOHHO- baspuip, O. K. Beenenue B kypc «®u3nueckue METO/bI
3 OcHOBHas onommoreyHas WCCJIeI0BaHus B XUMHUM : yaeOHoe nocobue / O. K. ba3buib.
nuTeparypa cuUcTemMa — 2-e u31. — Tomck : TT'Y, 2016. — 132 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/91951
DNEKTPOHHO- JIyxoB, B. B. ®uznueckre METOIbI UCCIECTOBAHUS B XUMUH :
4 JlonoiHUTeNbHAs [OUOIHOTEeUHAs yuebHoe nocobue / B. B. JIykos, 1. H. IllepbakoB. — PocToB-
muTeparypa cucreMa Ha-/{ony : FOOY, 2016. — 216 c.
n3narenbcTBa Jlans |https://e.lanbook.com/book/114513

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

Her

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHUKA,
Bun 3anaruii ayz_[ NpeayCTaHOBJIEHHOE MPOTpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUTsl pa3InYHbIX
BUJIOB 3aHATHUI
MpaxTrcckue 1. Kommuiekc ckaHupylomien »eKTpoHHoi Mukpockornuu Jeol JISM-7001F, EDS
03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUA U . N
SNp— (1) |lIpocBeunBaromuii AIEKTPOHHBII MHKPOCKOIL BbICOKOIO PaspeIIeHHs Jeol JEM-
2100. 3. Iudpakromerp peHTreHoBckuii mopomkoBsiid Rigaku Ultima IV.
Jlexuuun 307 [[locka, Mapkepbl




(1a)

1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
TpaxTieckie pa3Mmepa yacTull B cycrnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
AU 1 04 |3. Cucrema TEpMHUYECKOTO aHAJIN3a B COCTABE CHHXPOHHOTO TEPMUHYECKOTO
ceMUHaphi (1) [|anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KkBaApymoILHOTO Macc-
cnekrpomeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUYECKUI aHATU3aTOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».

[IpakTnueckue 307
3aHATUA U (1a) Jlocka, Mapkepsl
CEMMHAPBI




