FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

CBE/IEHHS O BIAJE/BLIE 11911
[Komy seizan: A B. B.
omssosares: avdinyy
10.07.2025

B crcTeMe

B. B. ABnuH

PABOYAS ITPOI'PAMMA

aucunaIuHbl OJ1.03 OU3nKo-XxuMHUYECKHU aHAIN3 OOBEKTOB OKPYIKAIOIIEH Cpebl
st HanpasieHus 05.03.06 Dxonorust ¥ NpUpOAONOIb30BAHUE

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kaeapa-pa3padoTUMK DKOJIOTUS U XUMHYECKasi TEXHOJIOTUS

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO

noarotoBku 05.03.06 Dxonorust ¥ NpUPOAOIIOIB30BAHUE, YTBEPKAEHHBIM MPUKA30M
Muno6puayku ot 07.08.2020 Ne 894

3aB.xadenpoii pazpaboTynka,

JL.XMM.H., Ipod.

Pa3zpaboTunk nporpamMmsl,

J.XUM.H., Ipo(., 3aBeayronnui

Kadeapou

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

nvv
10.07.2025

S .
ﬁ‘@ﬁ% rextponis

ovprY 00

B B. B,

08.07.2025

CBEJIEHMS O BIIAJIEJIBLLE 31T

YenssOMHCK

B. B. ABaun

B. B. ABaun



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

@J1.04 O¢urcHbIe MPUIIOKEHUS U TEXHOIOTHH,
1.0.33 ®usnyeckre U XUMHUYECKUE TTPOIIECCHI B
MIPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.20 IlpuknagHas METPOJIOTHS,

1.0.14 Heopranuyeckasi Xumusl,

1.0.22 buonorus,

1.0.23 Yuenue o 6uocdepe,

1.0.27 Yuenue o ruapocdepe,

1.0.17 KonnougHast XuMus,

1.0.16 Ananutnueckas XuMusi U (PU3HKO-
XUMHYECKHE METO/bI aHAJTH3A,

1.0.26 Yuenue 06 armocdepe,

1.0.15 Opranuueckasi Xumus,

YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEeIbCKAs
paboTa, MoTy4eHHe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp),
[Ipou3BOACTBEHHAS TPAKTUKA (OPHEHTUPOBAHHAS,
nudposas) (4 cemectp),

YyeOHast mpakTHKa (HAyYHO-MCCIIEA0BATEIbCKAS
paboTa, Mmoy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
MCCIIeIOBaTEIbCKOM paboThl) (2 cemectp),
YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

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

®J1.04 OducHbIE TPUIOKEHUS U TEXHOJIOTUH

3HaeT: OCHOBHBIE MOHATHUS O(UCHBIX TPUIOKEHUH 1
TEXHOJIOTHA, BO3MOXXHOCTH 100 IbHBIX
WH(GOPMAITMOHHBIX TOUCKOBBIX CHCTEM YMEET:
COCTaBJISATh HayuHbIE 0030pHI, pedepaThl U OTUETHI
10 TEMAaTHUKE IPOBOAMMBIX UccaenoBaHuii Mmeer
MPAKTUYECKHUM OIBIT: COCTABJICHUS U OOpMIICHUS
Hay4YHOW JTOKYMEHTAlUU

1.0.23 Yuenune o 6uochepe

3HAET: OCHOBHbBIE 3aKOHOMEPHOCTHU CTPOECHUS U
PBOTIOIMN OMOC(hephl YMEET: UCTIOIb30BaTh
CUCTEMHBIN aHAJIN3 U CUHEPTeTUUECKUM MTOIXO0N K
M3Y4EHUIO OKpYXKarolen cpeast Mmeer
[IPAKTUYECKHUM ONBIT: UCIIOIb30BAHMSI CBEICHUS O
CTPYKType 6uocdeps! 1uisl pelieHns SKOJI0THYeCKUX

npoOieM




1.0.33 ®uznueckne 1 XUMUYECKHE MPOILECCHI B
HpI/IpOI[HBIX N TCXHOI'CHHBIX CUCTCMAaX

3HaeT: 0a30BbIC OCHOBBI €CTECTBEHHBIX HAYK,
YKOJIOTHUECKHE TTPOOIEMBI 9KO- U TEXHOCHEPHI U
MPABOBBIE OCHOBBI IPUPOIOTIONH30BAHHUS,
CTaHJapTHBIE METO/BI MOTY4YESHHUS, UACHTU(PUKALINH
U MICCIIEZIOBAHUS CBOMCTB BEIIECTB U MATEPHAIIOB,
nmpaBuia 00paboTKH 1 0(OPMIICHHUS PE3YJIBTATOB
paboThI, 6a30BbIC 3HAHUS B 00JIACTH MAaTEMaTHKH,
bu3uKy, GU3NIECKON XUMUHU JTsI 00pabOoTKH
UH(OPMAIK 1 aHAJN3a TaHHBIX B 00JIACTH
SKOJIOTUU U MIPUPOIOTIONB30BAHUS YMEET:
OIICHUBATh BO3MOXKHBIE OTPHUIIATETHHBIE
MOCJIENCTBUS XO3SIMCTBEHHON NEITEILHOCTH Ha
OKPYKAOIIYIO CPEy U METOMBI YITyUIICHUS
KauecTBa OKPYXKarollei cpeibl, BHIOMPATh
TEXHUYECKHUE CPENICTBA TSI U3MEPECHHSI OCHOBHBIX
apaMeTpoB TEXHOJIOTHUECKOTO Mpoliecca, CBONCTB
CBIPBSL ¥ IPOYKITUH, IPUMEHSITh 0a30BbIC 3HAHUS
(GU3MYECKUX 3aKOHOB M aHaIH3a (PU3NIECKUX
SIBIIGHUH JIJIs1 pelIeHus 3a1a4 MpoQeCcCUOHATBLHOM
nestenpHOCTH VIMeeT mpakTHyeCcKui OMbIT:
MPOBECHHUSI OIICHKH COCTOSIHHSI U BO3JICHCTBHS Ha
OKPY>KaIOIIYIO CPEy, CHOCOOHOCTHIO
[peaT30BBIBATH TEXHOJIOTUIECKHUE TPOIIECCHI IO
MUHUMHU3ALIU HETaTUBHOTO BIMSIHUSI TEXHOT€HHOTO
BO3/ICHCTBHS C yUETOM IIPABOBHIX OCHOB
MIPUPOJIOTIONIB30BAHUS U OXPAHBI OKPYKAIOIIEH
CpEe.Ibl, OCYIIIECTBICHUS TEXHOIOTUYECKOTO
Mpolecca B COOTBETCTBUU C PEITIAMEHTOM,
WCTIOJIB30BaHMSI 3HAHUI MaTeMaTUIECKUX,
bu3nIeCcKux, GU3HKO-XUMHUIECKUX, XHMHUIECKUX
METOJIOB UCCIICIOBAHMS JIsI PEIICHUS 3a]1a4
npodeccuoHaNbHOMN 1eATeIbHOCTH

1.0.17 Komutonguag XuMust

3HAET: TEPMOJUHAMUKY TOBEPXHOCTHBIX SIBJICHUI
IUCTIEPCHBIX CUCTEM YMEET: OPUEHTHUPOBATHCS B
mpoOieMax XUMHHU, BOSHUKHOBEHUH JTUCTICPCHBIX
CHCTEM, UX YCTOMUYMBOCTH U cBoMcTBax Mmeer
MPAKTUYECKUIN OTBIT: U3YUEHHUS CBONCTB
TTUCTIEPCHBIX CUCTEM U METOAOB 00pabOTKU JaHHBIX

1.0.15 Oprannyeckasi XuMust

3HAET: OCHOBHBIC 3aKOHBI XUMHH, CIIOCOOBI
MJJAHUPOBAHUS YKCIIEPUMEHTA 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

1.0.27 Yuenue o ruapochepe

3HaeT: CTPYKTYPY BOIAHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (popMHUpOBaHUS U
TpaHchopMaIny, MOHATHE THAPOIOTHIECKOTO
[IUKJIa BOAHBIX OOBEKTOB U OCHOBHBIE
THJIPOJIOTUIECKHE MTPOIIECCOB B BOAOEMaX YMEET:
TaBaTh XapaKTePUCTUKY (PU3UKO-XUMUYECKUX
CBOMCTB BOJIHBIX 00BEKTOB, OLICHUBATH (PU3UKO-
reorpaduyeckue GakTopbl B BOTHBIX 00BEKTaX
MmeeT npakTUYECKU ONBIT: UCIIOIb30BaHUS

3HAHUH 00 HBOJIOIMH THAPOCHEPHI MO




BO3JICHCTBUEM IPUPOJHBIX U aHTPOIIOTE€HHBIX
(dbakTopoB 715 peneHus mpodeCCHOHABHBIX 3a/1a4,
CTAaTHCTUYECKOU 00pabOTKM U aHan3a
THIPOJIOTUIECKON HH(POPMALIUU

1.0.14 Heopranuueckast Xumust

3HAET: OCHOBHBIE 3aKOHBI, TIOHATHS U
[IPEACTABIICHUS, COCTABIISIOINE TEOPETUUECKUE
OCHOBBI XUMHH, CBOICTBA 3JIEMEHTOB U
COCMHEHUH, UX XUMUYECKHUE MTPEBPALLCHU,
XMMHYECKYI0 OCHOBY MPOLIECCOB, MPOUCXOISAIINX B
MPUPOJIE YMEET: COCTABIATh XUMUYECKUE
YpPaBHEHUS, BBITIOIHATH TUIIOBBIE XUMUYECKUE
pacyeThl, UCIIOJIB30BATh CIIPABOYHYI0 XUMUYECKYHO
nurepatypy IMeeT mpakTH4eCKHUil OMbIT:
OCYLIECTBIICHUS XUMHUUYECKOTO IKCIIEPUMEHTA C
coOJIIOICHEM HOPM TEXHUKH 0€30IacCHOCTU U
0(OpMIICHHUS €r0 pe3yabTaToB

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 COEIMHEHUH C
MCIIOJIb30BaHUEM (PU3UKO-XMMHUYECKUX METO/I0B
aHasn3a; BBIOpaTh METO/ aHAJIN3a JJIS 33JaHHON
QHAJIMTUYECKOM 3a/1aul U POBOJUTH
CTaTUCTHYECKYIO 00pabOTKy pe3yabTaToB
AQHAJUTUYECKUX onpeneneHui iMeer mpakTnyeckui
OIIBIT: MPOBEACHNS XMMHUECKOTO aHaIn3a U
METPOJIOTMUYECKOM OLIEHKU PE3YJIbTaTOB

1.0.20 ITpuxnagHas METPOJIOTHS

3HaeT: METOJIbI 00ECIICUCHHS KaueCTBa M TOYHOCTH
W3MEpEeHH MPH peIIeHUH 3a]1a4u
npoheCcCHOHANIBHON IeITeTbHOCTH, OCHOBBI
METPOJIOTHH, CTAaHAAPTU3AIUHN U CePTUPHUKAIINH;
HE00XOIMMOCTh MCTIOIb30BaHUS B
npodeccuoHaNbHON 1eATeIbHOCTH YMEET:
OCYILIECTBIISITH BEIOOP CPEACTB U3MEPEHUS 10
3a/laHHBIM METPOJIOTHUYECKUM XapaKTePUCTUKAM,
MPUMEHSTH CUCTEMHBIN TIOAXO/ B TEXHHUKO-
QKosorrnueckor cepe meeT mpakTHUECKUN OTIBIT:
BBIOOPA METOUK JJIsI DKOJIOTHUECKUX UCTIBITAHUN 1
MCCJIeIOBAHUM, UCTIONB30BaHUS HH(OPMALIUU 00
OCHOBHBIX TEHICHIIUSIX METPOJIOTHH B 00IacTH
pecypcocOepekeHus U SKOJIOTUN

1.0.26 Yuenne 06 armocdepe

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHUS TPOIIECCOB,
MPOTEKAIONINX B aTMOC(epe, OCHOBHBIC
3aKOHOMEPHOCTH (PH3HUYECKUX MPOIECCOB B
arMocgepe YMeeT: aHaIM3UpOBaTh MPOIIECCHI,
MpOXoasIue B arMocdepe, 000CHOBBIBATH CTETICHD
BIIVISTHHSI HEOJIAarONMPUSITHBIX U3MEHEHUH KIMMara Ha
MPOIIECCHI U sIBJICHUS B Onocdepe st

A PEKTUBHOTO UCTIOIB30BAHUS PHUPOTHO-
pecypcHOro noreHnuata MiMeer npakTuyeckuit
OTIBIT: PabOTHI C KapTaMH, TpaprueCcKUMHU
MarepHuaJaMH U TaOlIUIIaMHi METCONaHHBIX IS
POTHO3MPOBAHUS aTMOC(EPHBIX MPOIECCOB,
NPUMEHEHUST MUKPOKIMMAaTHIECKONH HH(DOpMAIHH
U1 peleHus 3a1a4 001acTH SKOJIOTHH U




[IPUPOIOIIOJIL30BAHUS

1.0.22 buomnorus

3HaeT: pa3Ho0Opa3ue JKUBBIX OPraHU3MOB,
MPUHLIUIIBI UX KIacCU(PUKAIH, OCHOBHbBIE
(yHKIMOHATBHBIE CUCTEMBI, CBSA3b C OKPY KAOLIEH
cpenoii, 6a30BbIe 3HAHUS €CTECTBEHHOHAYYHOTO U
MaTeMaTH4eCcKoro IUKIOB sl 00paboTKH
nHGOpMAIH U aHAJIM3a JaHHBIX B 00NacTu
DKOJIOTMM U IIPUPOOIIOIB30BaHUS YMEET:
[IPUMEHATh ONTUMAJIbHbIE METO/IBI aHAIN3A U
OLICHKH COCTOSIHUS IIPUPOIHBIX CUCTEM, C YUETOM
NENCTBYIOLIUX OTpaHUYEHUH, TPUMEHATH 0a30BbIe
3HaHUS (PU3MUECKHUX 3aKOHOB U aHAJM3a
bu3nyecKUX SBICHUN Ui pellieHus 3aa4 B
00JIACTH IKOJIOTUU M IPUPOAONIOIH30BAHUS,
0a30BbI€ 3HAHUS XUMUU IIPU MTPOBEICHUH XUMUKO-
QHAJTUTHYECKUX UCCIIEAOBAaHUNA B 00JIACTH HKOJIOTUH
Y TIPUPOJIONIONIB30BaHMS MIMeeT mpakTHieCKHil
OIIBIT: BJIAJICHUSI COBPEMEHHBIMU METOJAMU
HAOJIOIEHUS M OLIEHKU COCTOSTHUS OKpY>Karoueit
Cpeabl, UCIIOIb30BAaHUS 3HAHUS (YyHAAMEHTAIBHBIX
[pazesioB HayK O 3emiie, OMOJIOTHH JUIsl pEIIeHUs
3a71a4 B 00J1aCTH SKOJIOTHH U IIPUPOOTIONB30BAHNUS

YueOHast mpakTuKa (HayqYHO-UCCIIEe0BaTEbCKas
paboTa, moy4yeHue NepBUYHbIX HABBIKOB HAYYHO-
nccienoBareabckoi paboThl) (4 cemecTp)

3HaeT: MeToZI0B 0TOOpa MPod 0OBEKTOB

OKpY KaloIen cpepl YMeeT: MPOBOUTE 00pabOTKyY
Y CUCTEMAaTHU3aIMI0 HH)OPMAIIH TIPU ITPOBEICHUN
DKOJIOTUYCCKUX I/ICCHC}IOBaHI/Iﬁ , IPUMCHATDH
TEXHOJIOTUH UH(POPMALMOHHOTO 00eCTIieueH s IPU
UCCIICIOBAHUU TEXHOJIOTMYECKHX MTPOIIECCOB ,
MOATOTaBJINBATh OTYETHI, COCTABIISATH TAOJHIIBI,
CTPOUTH rpadKH U MPE3EHTAIUUC UCTIOIH30BAHUEM
KOMIIBIOTEPHBIX IporpamMmM ViMeeT mpakTu4ecKuii
OIIbIT: UCITOJIB30BAHUS 3HAHUA q)YHHaMCHTaJ'II)HI)IX
pa3aenoB HaykK o 3emIie, OMOIOTHY [UIs peIIeHHS
33724 B 00J1aCTH SKOJIOTHH U IPUPOIOTIONH30BAHHMS ,
cbopa, 00paboTKH, cucTeMaTH3aluu HHPOpPMAIIH,
BBIOOPA METOJIOB M CPEJICTB PEIICHMUS 3a/1a4 110
HKOJIOTHH ¥ TIPUPOIOTIONB30BAHUIO, COCTABICHUS
OTUYCTOB C IIOMOLIBIO MMPUKIIAJHBIX MIPOTrpaMM,
MIOATOTOBKH PE3yJIBTaToB MpodecCHOHaTBHOM 1
Hay4YHO-HCCIICIOBATEIbCKON ICATEIBHOCTH JIIS UX
pacrpoCTpaHEHUs], HABBIKOB 3aIllUT PE3YyJIbTATOB
CBOM NIpo(heccuoHaNBHON JIeATETbHOCTH U
apryMEHTHPOBAHHOTO BEJCHUS TUCKYCCHU

VueOHast MpakTUKa (HayIHO-UCCIIeI0BAaTEIbCKas
paboTa, moTydeHne ePBUYHBIX HABBIKOB HAyYHO-
MCCIIeIOBaTEIbCKOM paboThl) (2 cemecTp)

3HAET: TEOPUIO M METOIOJIOTHIO KOJIOTHH,
Te0IKOJIOTUH, PUPOIOTIONH30BAHHMS, OXPAHBI
TIPUPOJIBI U HAYK 00 OKpPY’KAIOIIeH cpejie B HayJHO-
WCCJICIOBATEIHCKON M MMPAKTUIECKOM JIeITeTbHOCTH,
TPUHIIUITBI IPOSKTUPOBAHUS U TIPEIICTABICHUS O
npodhecCHOHANIBHON ¥ HayYHO-UCCIIeIOBATETHCKON
NesITeTbHOCTH , OCHOBHBIE METOIBI cOOpa,
00pabOTKH, CUCTEMATH3AIMH U aHAJIH3a
nH(OpMAITIU B 001aCTH SKOJIOTHH U
PUPOIOTIONBE30BAaHIH YMEET: Ha OCHOBE
TEOPETUYCCKUX 3HAHUH BEIOUPATH METOBI PEIICHUS
3a1a4 B cpepe SKOJIOTHH U MPUPOIOTIOIH30BAHNS,

dbopMynHpoBaTh 3a/1a4n UCCIIECIOBAHUS TPUPOTHBIX




cpen MiMeeT npakTUYeCKU OMBIT: PUMEHEHHUS
MOJIXO/I0B SKOJIOTMUECKUX HAyK JUIsl INIAHUPOBAHUS
Y pealii3alyy JESITENbHOCTH 110 MPEAOTBPALIEHUIO
HEraTUBHOI'O BO3/IEUCTBUS Ha OKPYKAIOUIYIO CPELY,
OXpaHe MPUPOJIbI, PALIMOHAIIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX PECYPCOB, MOATOTOBKH PE3YJIBTATOB
HAay4HO-HCCIIEIOBATEIBbCKON EATENBHOCTH ISl UX
pPacIpoOCTPAHEHUS

YueOHast mpakTHKa (03HAKOMUTETbHAs) (2 ceMecTp)

3HaeT: ACUCTBYIOIIEE 3aKOHOAATEIHLCTBO B 001aCTH
YKOJIOTUH U MIPUPOJIOTIONH30BAHUS, OCHOBHI 0a30BBIX
3HAHUI €CTECTBEHHOHAYYHOTO U MAaTeMaTHYECKOTO
[IUKJIOB JUIsl cOopa nHGOPMAINK U aHATH3a TaHHBIX
B 00J1ACTH IKOJIOTHUU U TIPUPOIOTIOIB30BAHUS YMEET:
(bopMyIHpOBATh 33a/1a4u UCCIICOBAHUS TPUPOTHBIX
cpen IMeeT mpakTH4eCKUi OMBIT: 00paboTKU
WHGOPMAIIH TIPU MPOBEICHUN XUMUKO-
AHATUTHYECKUX UCCIIECAOBAHUI B 00J1aCTH DKOJIOTHHU
U IPUPOIOTIONIb30BAHUS

[Tpon3BoaCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
udposast) (4 cemectp)

3HaeT: MEeToZ0B 0TOOpa MPoO 0OBEKTOB

OKpY KaloIen cpebl YMeeT: MPOBOUTE 00pabOTKyY
U cHCTeMaTH3alnio HHGOPMAIUH PU MPOBEACHUN
DKOJIOTUIECKUX UCCIICIOBAHUM , OTIPEICTIATh
UMEIOIINECS] OTPaHUYCHHSI B paMKax IMOCTaBICHHON
3agaun Mimeet npakTUYECKU OMBIT: UCIIOJIb30BaHUSA
3HaHUA (DyHIaMEHTaJIbHBIX Pa3/IesioB HayK O 3emiie,
OMOJIOTUH TSI PEIIeHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOAOIIONB30BAHUS , OTIPEIeIICHUS
ONTHMAJIFHBIX CIIOCOO0OB PEIIECHUS TIOCTABICHHBIX
3aa4, COCTABJICHUS OTYETOB C ITOMOIIBIO

MPUKJIAJHBIX IPOrPAMM

4. O0béM M BUABI YUeOHOH Pa0dOTHI

OO6mast TpyA0€eMKOCTh JUCHUIUIMHBI COCTABIISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
6

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATHS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
Jlab6opatopusbie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
MIOJrOTOBKA K KOHTPOJIbHBIM paboTam 30 30
IIOATOTOBKA K 3a4€Ty 5,75 5.75

KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 4,25 4,25

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




5. Conep:kaHue IMCUUIIMHBI

No
pasnenal

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM B
HanmenoBanue pasznenoB AUCIUTUTHHBI yacax

Bcero JI 113

JIP

MGTO,I[LI, HCIOJIB3YIONINEC PCHTTCHOBCKOC N3JIYUCHUC 8

yq), BUaAUMas1 n KosieOaTeabHas CIICKTPOCKOIIUA

1

2 8
3 [Metonst ®OC u XAFS, AMP u OI1P 8
4 8

MeTob! 271EKTPOHHOW MUKPOCKOIIUH U MacC-
CIIEKTPOMETPUU

N E YRS
H~ (B

(=2 [l Fa ) e

5.1. Jleknun

No Ne
NeKIuulpa3aena

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIHMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE U3JIyYeHHUeE: Arana3oH, cBoicTBa. [lonydenne peHTreHOBCKOTO
W3JTy4YCHUS] B PEHTTCHOBCKON TpyOKe U B CHHXpOTpOHE. PacmmdpoBka cTpyKTypsbl
C UCIIOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOIO MHTEIJIEKTA. TOPMO3HOE U
XapakTepucTuieckoe usnyuyenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
TMana3oHbl )KECTKOTO U MArkoro Y@, cBoiicTBa. TBEpAOTENIbHBIE U ra30pa3psiIHbIE
ucToYHUKYU Y. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3IydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIIECTBA U HETOCTATKH ITOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHMHU C APYTUMU BUIAAMM.

Onrtuueckuit auanazon: YO, suaumsiid, UK. McTounrky BUIUMOrO U3ITy4eHHUs.
JlromuneciieHus, na3epubie ucTouHUKU. MK-nuanazon: OnvKHUN, CpeTHUN,
nanpHui UK. MUKpOBOTHOBBIN Juana3oH. PaguoBOIHOBOE U3TyUYEHUE:
Mana3oHbl, ICTOYHUKH, TPUMEHEHUE. McciienoBaHre CTPYKTYPhI BEIIECTBA.
[Ipsimast u oOpaTHas CTpyKTypHas 3anada. [[porpamMmmHbie CpecTBa HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA I PELICHHS CTPYKTYPHBIX 3a/1a4.

Crpykrypa, OJM>KHUN U TalIbHUM MOPSIKY, KPUCTAUIMYHOCTh, MOHO- U
[OJIMKPUCTAJLI, aHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAIN3.
Oo6pa3zoBanue nupaKIMOHHBIX MakcUMyMoB. MeTonbl Jlays u Bynega-bparra.
PCA npu nomoIu MOHOKpUCTalIbHOTO audpakTomerpa. M3yuaemble 00beKTHI, R-
daxTop. PacmmdppoBka CTpyKTypsI 110 JaHHBIM MOHOKpHCTaabHOTO PCA C
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOIO UHTEJUICKTA.

[TopomkoBserit POA. 3anuck qudpakrorpamm, ypasaenue Bynbda-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAKCUMYMOB, TOJTydaeMast uHpopManus,
ypaBHeHue Llleppepa. ManoyrinoBoe peHTT€HOBCKOE PacCessHUE: U3y4aeMble
00BEKTHI, 3a1MCh U pacirdpoBka ganHeix MYPP. Huzko- u
BBICOKOTEMIIEPATypHbIE IPUCTABKU: HEOOXOJUMOCTh UCIIOIB30BaHUS, peaTn3aius,
[IPUMEHEHUE ISl UCCIICJOBaHUM.

Crniextpockomnusi. /lucnieprupytomue cnekrpoMeTpsl. JlucnepriupoBanue cBeta Ha
npusMe, IMPPaKIHOHHON penéTKe, CBETOPHUIBTPAX, IPUMEHEHNE CBETOINO/IOB.
Henucneprupyronuii CoeKTpoMeTp: MPUHLKUIL, BO3MOXHOCTH, IPEUMYLIECTBA.
Y®-sunumas, omkasas MK cnekrpockonusi. XpoModopbl, ayKCOXpOMEI. [ umico-,
0aTOXPOMHBIHN CIBUT, TUIIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U
BBI3BAHBI.

Wurterpupytomnias chepa. Ontuyeckas IOTHOCTh, TUANAa30HB A U JJTMH BOJIH.
[Iponyckanue. Illupuna 3anpem€Hnoi 30Hb1. OnpeaeneHue, NpakTuIecKoe
sHaueHue. TypOumumerpusi, HedhemomeTpusi. CyIIHOCTh METO/IOB U IPUMEHEHHE.
J/Iunamuueckoe ceeropaccesinue. CylHOCTh METOAA U IPUMEHEHHUE.

Bo3HukHOBEHHE U BUABI JIOMUHECIHICHIIMU. JIFtoMUHECIIEHTHAS CIICKTPOCKOIIXAA.

CynrHocTs MeToga 1 npuMmenenne. MK-cnekrpockonusi. Bo3HUKHOBEHUE U BUIBI




konebanuii. [IpuMenenue ams cTpykTypHoro aHanmmsa. [Ipodomoaroroska st K.
3amuch CIEKTPOB C TBEPBIX BEIMIECTB (TaOJETKH, CyCTICH3UH, TIIEHKH). MeTOo b
orpaxenus. HIIBO.

3anuch CEKTPOB ISl )KuAKocTed U razoB. MK cnexkTpockonus UcmycKaHusl.
8 2 |Cnexrpockonust KP. BosuukHoBenue konedanuii. Csizb ¢ UK cnekrpockomnueit. 1
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIHH.

Metoasl ®OC, KMHETHUECKask SHEPTUs HIEKTPOHA. ICTOUHUKY H3TyUueHMs,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6paszoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U IpuMeHeHue Oxxe-creKTpockonuu. BosHuKHOBEHNE
PEHTIC€HOBCKON (DITyOpECIEHIINH, CYIITHOCTh U TpuMeHeHne POC.

YerpoiictBo npubopoB @IC, cXOACTBO U pa3anudus ISl KaKI0r0 METoa.
10 3 |Bo3nukHoBeHue ciekTpoB XAFS, xumuueckuii caBur. YCaoBuUs 3alUCH CIIEKTPOB 1
XAFS, 3amuch criekTpoB JUTsl pa3HbIX 00pa3IloB.

Metoast XANES u EXAFS, nonyuaemas napopmanus. BosuukHoBeHue
MarHUTHOTO pe30HaHCa, YCIOBHS BOZHUKHOBEHUA AMP, xapakrepucTrKu nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

11 3

3anuce cuexktpoB AMP, @ypee-criekrpomerpsl, AByMepHbI AMP. CriekTpockonus
12 3 [OIIP, cnuHOBBIE BeliecTBa, g-(hakTop, XUMUYecKuil caBur. Hanpasienus 1
npuMeHeHus JIIP, cniHOBbIE METKHU, CTUHOBBIE JIOBYIIIKH.

OO011Ke TPUHLUIIBI ANEKTPOHHOH MUKPOCKONIUU. Buibl u3nydeHuid,
00pa3yIoMXcs IpY B3aUMOACHCTBUH IEKTPOHHOTO JIyya ¢ 00pa31om.
CkaHupyrolas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE

13 4 MeTO/Ibl, ToTy4yaeMast uHpopmarus. IIpodomnonroroBka Juist 31€KTPOHHON 2
MUKpockonuu. OcoOeHHOCTH MOATroTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.
OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskMbl paboThl Macc-
cnekrpomerpa. KBanpymnonbsHas, BpemsinponérHas 1 MAJIJIN macc-
14 4 [CTEKTpOMETpHS. Oco0eHHOCTH 1 IPUHLUIIBI peaTn3aliii aTOMHO-CHUJIOBOH, )
TYHHEJILHOU 1 OJMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas
CKaHMpYIOLIas KalopuMeTpusi. TepmorpaBumMeTpudeckuii ananus. [puHummnst
paboThI ¥ ToTy4aeMasi HH)OpMaIHs.
5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
Ne Ne Koz-
HaumenoBanue mim kpaTkoe coJep>KaHue MPaKTUYECKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3Iena) YACOB

YCTpOICTBO CHHXPOHHOTO TEPMUUYECKOTO aHAIN3aTOPa, OCHAIIEHHOTO
1 1 |mpucraBkamu s Macc-criektpoMerpun U MK-crekrpockonuu razoo0pa3Hbix 2
[IPOAYKTOB TEPMOJIN3a

[IpoGomonroroBka st repmudeckoro ananusa (TA), oOpaboTka manHbIX TA,

2 ! nHTepripeTanyst TA KpUBBIX, [TOJydaeMble TapaMeTpPbl 2

3 2 [[Ipo6Gonoaroroska mist COM. Heopraunyeckue 1 opraHndeckie 00beKThI. 1

4 ) [Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pa3noB merogamu EDS, )
WDS, EBSD, XRF

5 2 |[Ipo6omnoxaroroBka 1ist [I9M BbICOKOTO pa3perieHus 1

6 3 [TpoGomonaroToBka jutst macc-cniekrpomerpun, UK, KP, YO-sugumoii 4
CHEKTPOCKOIHH

7 4 [[Ipo6omnoaroroBka ans MmetonoB PCTA, POA, AMP, OIIP. 4

5.3. JIaboparopHbie padoThI



He npenycMoTpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

[Moxsux CPC

Criucok aureparypsl (¢ yKkazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

pecypce

CemecTtp

Koi-
BO
JacoB

TIOATOTOBKAa K KOHTPOJIbHBIM pa60TaM

dusnuecKrue METOAbI UCCIEI0BAHNS
METOJIbl MArHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHH, 30HIOBOM M 3JIEKTPOHHOM
MUKpOCKoNuu: ydeOHoe mocobue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckre METOABI
WCCIIE0OBAHMS, HCTIOIB3YIONTHE DIICKTpOMar-
HUTHOE M3JTyueHHe: yueOHoe nocobue / B.B.
AnuH. — YensOunck: M3naTenbCkuii IEHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MaTEPUAJTIOB M KOMITO3UTOB.
YueOHoe nmocobue. — Tomck:
HarmosanbHbBIH HCCIIEI0BATEILCKUN
ToMCKHli TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAs
MUKPOCKOIIHUS JIJIs1 HAHOTEXHOJIOTHA.
Mertoapbl U npuMeHeHue. — M.
W3narenscTBo "JlabopaTtopust 3HaHMIA",
2014. — 600 c. ba3suis, O. K. BBenenue B

xuMun» : yaeoHoe mocooue / O. K. bazpiis.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®uznueckue MeTobl

B. B. Jlykxos, . H. [llep6axoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

Kypc «PU3NYECKUE METOABI UCCIEA0BAHUS B

VCCIICIOBAHMS B XUMUH : yueOHOe mocooue /

30

MOJITOTOBKA K 3a4ETy

duznuecKkrue METO/Ibl UCCIIETOBAHUS:
METO/Ibl MATHUTHOTO PE30HAHCa, Macc-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKPOCKOIIHHU: yaeOHoe mocodbue / B.B.
ApnuH. — YensiOunck: M3naTenbCeKuii eHTp
HOVYpI'Y, 2020. — 96 c. duznueckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE U3JTy4YeHue: yueoHoe nocodue / B.B.
ApnuH. — YensiOunck: M3naTenbeKuii eHTp
OVYpI'Y, 2019. — 80 c. Baiirynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMu4eCcKuil aHaJIN3 OPraHNYEeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YyeOHoe nmocodue. — ToMck:
HarmonanbHBIN HCCIIEA0BATEILCKUI
TomMCcKul TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas a1eKTpoHHas
MUKPOCKOITHSA JIJIs1 HAHOTEXHOJIOTUM.
Metonbl 1 npuMeHeHne. — M.

5,75




W3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. BBengenue B
Kypc «DU3NUEeCKUE METO/IbI HCCIIEIOBAHUS B
xuMum» : yaeoHoe nmocooue / O. K. bazpiis.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
VCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

6. DOoHJ OLIEHOYHBIX CPE€ACTB AJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHMSI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHrEM 0 OaTbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Hazsanue Y Hm-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsimox HaywcIeHus: 6aIIOB
KM|mecTp| koHTpoIs Oaut eTCs B
MEpOTIPUSTHS A

KonrtponbHas paboTa mpoBoAUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUECHUE 45 MUHYT
MUCbMEHHO 1o OmiieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATaIOLIET0Cs K
KaX10M KOHTPOIbHON. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEE [0 METOUUECKUM
MaTepuaiam, IpeICTaBICHHBIM B CUCTEME
OnexTpoHHblid OYpI'Y.

5 6annoB — KaX bl BOIIPOC PACKPHIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHUS, JaH IPaBUJIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KaX bl BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTEIIEHBIO
MOJIHOTHI, 3 0ajia — KaKIblii BOMPOC PaCKPHIT
KP1 1 | 5 |ynoBIETBOPUTEIBHO, UMEIOTCS ONPEACICHHBIE [3a4ET
HE0CTaTKU 110 MOJHOTE U COAEPIKAHUIO
Ka)JI0TO OTBeTa, 2 0ajsa — OTBETHI HE
SBJISIOTCS JIOTHYECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)KIbIi IOCTABIEHHBIN
BOIPOC PACKPBIT HEYTOBIETBOPUTEIHHO C
TOYKH 3PEHUSI TOJTHOTHI U IITyOMHbI U3JI0KESHUS
Marepuaia, B OTBETaX MPUBOAATCA
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[OCTaBJIEHHOMY BOIIPOCY, HO HE JIaloliue
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIPOCHI WM COZIEP>)KaHNUE OTBETOB HE
COBIAJAET C MOCTABIEHHBIM BOIIPOCOM, 1 Oas
— IpyOble OLIMOKHU B OTBETE, BEPHBIMU
saBisitoTcs MeHee 50% oreeToB, O 0aI0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

2 6 Texymmii KP2 1 5 |KontposnpHas paboTa MpOBOAUTCS HA 3a4er




KOHTPOJIb

MPaKTUYECKOM 3aHATUU B Te€UeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaM. B Omiiere — nBa
BOIIPOCA U3 CIMCKA, MPUJIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHaliaM, MPeACTaBICHHbIM B CUCTEME
OnekTpoHHbIN FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MOJIHOCTBHIO, CTYJICHT TTOKa3aJl OTJIUYHBIC
3HAHUSI, 1aH NPABUJIBHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHON CTENEHbIO
MOJIHOTHI, 3 Oajia — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJ0CTATKH 10 MOJTHOTE U CONEPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPHIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHEBIE CBEICHUS, OTHOCSIIHUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

KP3

KonTposnpHas paboTa npoBOIUTCS HA
[IPAKTHYECKOM 3aHITHU B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee MO METONYECKUM
MaTepuaiam, IpeJCTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6anmnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NIOKa3aJl OTJINYHbIE
3HAHUS, JaH IPaBUIIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpPBIT XOPOILIO, C JOCTATOYHOHN CTEIIEHBIO
MOJTHOTHI, 3 0ajia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPEIEIICHHBIE
HEJOCTATKH 110 MOJTHOTE U COJIEPKAHUIO
Ka)JIOTO OTBETa, 2 0ajsa — OTBETHI HE
SBIISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS ITOTHOTHI ¥ IITyOMHBI U3JI0KESHUS
MaTepHalia, B OTBETaX MPUBOASATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE

OTBCTA HA HETO, OTCYTCTBYIOT OTBCTHI HA BCC

3a4CT




BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gast
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP4

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSITUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATAlOIIETOCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6auI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIC
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KaX bl
3a/laHHBII BONPOC, 4 Oaia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 6as
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP5

KonTpomnpHas 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 Oalia — 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 JIOTMYECKH 3aKOHYESHHBIMU U

000CHOBAHHBIMH, KaKJIBIH IMOCTABICHHBIN

3a4CT




BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCHUCTEMHBIE CBEJICHUS, OTHOCAIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 Gas
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amIoB — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP6

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO 10 OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATaloIIeToCs 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 KaX bl
3a/laHHBII BONPOC, 4 Oaiia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETIEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICIICHHBIC
HEJOCTATKH MO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbI TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JI0KCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKAaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gas
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB HA BOIIPOCHI.

3a4CT

ITpome-
KyTOUHAas
arTecTauus

3a4eT

[TpomesxxyTodHast arTecTanus (3a4€T)
IPOBOJIUTCS B YCTHOU popme. B Guiere aBa
BOIpoca. /[ moAroTOBKY MpeaiaratoTcs
BOITPOCHI K 3a4€Ty. 3a OTBET HA KAXK]IbII
BOIIPOC CTYJICHT MOKET MOJIYYUTh
MaKCUMaJIbHO 5 0aioB, KasKIbli BOIPOC
uMeeT BeCc — 1, BCero 3a OMieT — MakCUMallbHO
10 6amnoB. Kputepuu olieHMBaHUSI OTBETA Ha
BOMPOC B OuseTe: 5 6aaoB — CTyAEHT
NIEMOHCTPHUPYET: TNTyOOKHE UCUEPITBIBAIOIINE
3HAHUS B TOHUMAHWH, U3JIO)KEHUU OTBETA HA
BOIPOC, OTBET JIOTHYECKH MMOCIIE0BATEIbHBIMN,
COZIEPKATEIIbHBIN, ITOJIHBIN, IPABUJIBHBIA U

KOHKPETHBIN; 4 Oajsia — TBEp/Ible 3HAHUS

3a4CT




MaTcpualia, IpaBUJIbHOC TIOHUMAHUC

MIPOLIECCOB U SIBJICHUI, OJHAKO, OTBET
HEJ0CTATOYHO IOJIHBIN, HMetoTcs 1-2

MOCJIEIOBATEIbHBIA U KOHKPETHBIN OTBET,
CTYZIEHT CBOOOJTHO yCTpaHSET 3aMeYaHus
MPETNoaBaTesl MO OT/ICIBHBIM YaCTIM H
MyHKTaM OTBETa; 3 OaJijia - TBEp/bIe 3HAHUS
MOHUMaHUE OCHOBHOTO; OTBET HE COMIEPIKUT
rpyOBIX OINOOK, HO €CTh OoJiee 2-x

OCBEIICHUH OT/ICIBbHBIX MOJIOKCHUIN
TpeOYIOTCS] HABOSIIINE BOTIPOCHI

0TBETE Ha Borpoc, He bonee 50% oTBeTa

IEMOHCTPHUPYET HEYBEPEHHBIE U HETOUHbBIE
OTBETHI Ha HABOJISIIIME BOIIPOCHI
npenozaasarels, 1 6am1 — rpyobie ommoKu B
oTBeTe, MeHee 50% SBIISIIOTCSI BEPHBIMU,
CTYACHT JIEMOHCTPUPYET HEMOHUMaHUE

- HET OTBETA Ha BOIPOC.

CYIITHOCTH W B3aMMOCBSA3U PaCCMAaTpUBACMBbIX

HC3HAYUTCIIbHBIX 3aMCUAHUA TTPCTIOAaBaTCIIAd,

HETOYHOCTEN 1 3aMEYaHui, IPU YCTPAHCHUU
HETOYHOCTEH 1 HCCYHICCTBCHHBIX OIINOOK B

npenojaBaTess; 2 6amia —rpyObie OmMuOKH MpU

COCTABJIAIOT IPpaBUJIBHBIC CBEACHUSA, CTYACHT

CYIIIHOCTHU M3JIaraeMbIX MookeHui; 0 6amioB

u

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN IIpouenypa nposeneHus Kpurepun
OLICHUBaHUs
arTecTalyu
HTOroBslit peTUHT 00yUaroIerocss MOxeT pOpMUPOBATHCS HA
OCHOBAHUU TOJIBKO TEKYILIETO KOHTPOJISL, TyTEM CIIOKECHHUS
peiTuHra 3a MoJly4eHHbIE OLIEHKH 3a KOHTPOJIbHO-PEHUTHHIOBBIE (B COOTBETCTBHHU C
3a4er MEPONPUSITUS TEKYyIEero KOHTpois. CTyeHT BIpaBe Npuidtu Ha |om. 2.5, 2.6
3a4€T IS yAy4llIeHus cBoero peirtunra. [IpomexyTounas [Tonoxenus
arrecranus (3a4€T) IPOBOIUTCS B ycTHOM (popme. B Omitere nBa
Bornpoca. Jlj1s MoAroToBKY NpeAIaraloTcsi BONPOCH! K 3aU€Ty.
6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIETEHIIUH €3y/bTaThl 00yUYeHHUSI RangEe
VK-1 3HaET: METO/IbI aHAJIN3a OOBEKTOB OKPYKAIOIIEH CPeJIbl HA-HHAHAH
VK-1 'YMmeeT: mpoBOAUTE 00pabOTKy M CHCTEMaTU3aluio HH()OpMAIMK JJIs peIIeHUs TAANARE
[OCTaBJICHHBIX 3a/1a4
YK-1 VMeeT npakTUYeCKUi ONbIT: BEIOOpA METOAOB PEIIEHUS TOCTABIEHHBIX 3a7a4  [+H{+H+{+H+{
3HaeT: 6a30BbIe 3HAHUA B 001aCTU MaTeMaTUKU, GU3KUKH, (PU3HMUECKON XUMUU
OIIK-1 1st 00paboTKK MHGOPMAIIUH U aHAJIN3a JIaHHBIX B 00JIaCTH YKOJIOTHH U HAHAHH
PUPOOTIOIH30BAHUS
OITK-1 'YMeeT: MpUMEeHSITh 0a30BbIe 3HAHUS (U3NIECKUX 3aKOHOB U aHAN3a TAAAAND
(bu3nUecKuX sABICHUH U1 peneHus 3a1a4 npodecCUOHANIbHOM NesTeIbHOCTH
OITK-1 MeeT NpaKTUYECKUN OIIBIT: MCIIOJIb30BAHNS 3HAHUN MaTeMaTHIECKUX, TAARANE

(I)I/I3I/I‘-I€CKI/IX, (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX, XUMHNYCCKUX MCTOOOB UCCICOOBAHUA OJIA




| |pemeHH51 3a/1a4 mpoeccuoHaNbHON AESITETLHOCTH

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUMeENbHASL IUMepPamypa.:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
KypHan HeOpraHu4ecKkor XuMun

KypHas opranndeckon XumMun

Kypnan ¢puznueckoit XuMuu

Heoprannueckue marepuaisl

Bectauk "HOYpI'Y". Cepus "Xumus"

1.

i

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
duznuecKkue METObI UCCIIEIOBAHUS, UCTIONB3YIOIINE dJIEKTpOMar-
HUTHOE M3IydeHue: yueoHoe rmocooue / B.B. Apnun. — UensOunck: M3narenbckuii

l.

uentp FOVYpl'Y, 2019. — 80 c.

2.

®u3nvecKre METO/IbI UCCIEI0BAHMS: METO/Ibl MATHUTHOTO PE30HAHCA,
MacC-CTIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIINH: YIeOHOE Tocooue /
B.B. Apnun. — Yenabunck: U3narensckuit nentp FOYpI'Y, 2020. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
duznyecKue METOABI UCCICIOBAHUS, HCIIONB3YOIINE dJIEKTpOMar-
HUTHOE M3IyueHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii

I.

uentp FOYpl'Y, 2019. — 80 c.

2.

duznyecKue METOAbI UCCIEIOBAHUS: METOIbl MATHUTHOTO PE30HAHCA,
MAaccC-CIEKTPOMETPHUH, 30HA0OBON U AIIEKTPOHHON MUKPOCKONUU: Y4eOHOE 1ocooue /
B.B. Apnun. — Yensounck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIlUs

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JTUTEPaTypPhI AIEKTPOHHOMN
dopme
Baiitynesuu E.A., babkuna O.B., CBetninunslii B.A.
TepMmuuecKkuii aHATU3 OPTraHMYECKUX TOJTUMEPHBIX MaTepHAIOB
JlononmautensHas (ObC u3marennpcTBa N
1 1 KOMIIO3UTOB. YueOHoe nocodue. — Tomck: HanmoHampHbIH
muTeparypa Jlanb 9 . 9
vccieoBareIbCckuii TOMCKHIA TOCYTapCTBEHHBIA YHHBEPCHUTET,
2011. — 56c¢. https://e.lanbook.com/book/44967
PacTpoBast 2eKTpOHHAs] MUKPOCKOTIHS JIsI HAHOTEXHOJIOTHA.
JononuutensHas |9BC n3garenbpcTBa "
2 TeDATYDA ams MeTtonsl u npuMmenenne. — M.: UznarensctBo "JlabopaTopus
paTyp 3Hanuil", 2014. — 600 c. https://e.lanbook.com/book/166756




baspuib, O. K. Beenenue B kypc «®Puznueckue METObl
3 OcHoOBHasA ObC uznarenscTBa Mccae0BaHUS B XUMUWY : yaeOHoe nmocooue / O. K. baszpiis. —
nuTeparypa Jlanb 2-e nu3n. — Tomck : TT'Y, 2016. — 132 c.
https://e.lanbook.com/book/91951
JIykos, B. B. ®u3nueckne MeTOIbl UCCIETOBAHUS B XUMUH :
4 OcHoBHas OBbC uznarensctBalyuednoe nocodue / B. B. JIykos, U. H. Illep6akoB. — Poctos-
muTeparypa Jlanb Ha-Jlony : FO®Y, 2016. — 216 c.
https://e.lanbook.com/book/114513

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

Her

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTITHHbI

Bun 3anarui

Ne

ay/1.

OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE IPOTPaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOe IS Pa3IMYHBIX
BHUJIOB 3aHSATHH

1. Onpenenutens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropbl
pa3mepa yacTHil B cycrnen3uu (komiiekc) Microtrac S-3500, Nanotrac 253 Ultra.

[IpakTnueckue
[ 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOTO TEPMHUYECKOTO
COMUHADEL (1) |anamuzaropa (TT-JJCK) Netzsch STA 449C «Jupiter» u KBaapynoIbHOTO Macc-
p cnekrpomeTpa QMS 403C «Aéolos». 4. CHHXpPOHHBIM TEPMHUUYECKHIA aHATH3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
[IpakTnueckue
307
3aHATUA U (1a) Jlocka, Mmapkepsl
CEeMMHApPbI
307
Jlexuun (1a) Jlocka, Mmapkepsl
oaKTiecKie 1. Kommieke ckanupyroiei 31nekrponHoil Mukpockonuu Jeol JSM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHITHA U . N
PO— (1) [[IpocBeunBaroLMii HIEKTPOHHBIN MUKPOCKON BBICOKOTO pasperenus Jeol JEM-

2100. 3. Iudpaxromerp peHTreHoBckuii mopomkoBbiii Rigaku Ultima IV.




