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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeneseHUsl CTPYKTYPbI BEIECTB. 3aAa4u JUCHUILUIUHBL: 1. O3HAKOMHUTHCS C
OCHOBHBIMH NPSIMBIMHU ¥ KOCBEHHBIMH METOJIAMH OINIPEAENEHUS CTPYKTYpBI. 2. M3yunTh
OCHOBHBIE MPUHUUIIBI pa0OThI UCCIIEI0BATEIHCKOTO 000PYI0BaHUS, IPUMEHIEMOTO JJIs
ONpENENICHUs CTPYKTYpPHL. 3. HayunTbCsl CTaBUTHCS MCCIEN0BATENBCKHAE 3a0a9N JUIS
OTPEJIENICHHS CTPYKTYPhI M BBIOUpATh MyTH UX perieHus. 4. OcBouTh NpuémMbl 00pabOTKU
JAHHBIX M aHAJIU3a MOJYyYEHHBIX IKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEENICHHs CTPYKTYPBbI, IPUHIIKIIAM PaOOThI HCCIIEA0BATEIHLCKOTO 000PYA0BAHMS,
MeTozaM IpoOonoAroToBku. IlpakTruueckas 4yacTh MpeArnogaraeT 3HakoOMCTBO ¢ pabOToOMH
psiJia COBPEMEHHBIX BRICOKOTEXHOJIOTMUHBIX UCCIEA0BATEIBCKUX TPUOOPOB
(ompenenuTenb NOPOBBIX XapakrepucTuk ASAP-2020, ananuzaropsl pa3Mepa 4acTHI] B
cycnien3uu (komrieke) Microtrac S-3500, Nanotrac 253 Ultra, koMmruieke CKaHUPYIOIIEH
anekTponHoi mukpockoruu Jeol JSM-7001F, EDS Oxford INCA X-max 80, WDS Oxford
INCA WAVE, EBSD u HKL, npocBeunBaromiuii 31eKTPOHHBIA MUKPOCKOI BEICOKOTO
paspemenus Jeol JEM-2100, mudpakromerp peHTreHOBCKH mopomkoBeIi Rigaku Ultima
IV, monokpucraneubiil quppaxrometp «Bruker» D8 Quest, BomHOBOM
penTrenodiayopecteHTHbIi criekrpomeTp Rigaku Supermini, anHanuTruyeckuii KOMILIEKC
Ha 0aze razoBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010 Ultra,
ABTOMAaTU3MPOBaHHAs CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence LC-
20, cnekTpoQoTOMeTp yAbTpaHrOIETOBOrO U BUAUMOTO Jiharna3oHa crekrpa Shimadzu
UV-2700, cnektpodotomerp uHppakpacHoro nquanazona cnekrpa Shimadzu IR Affinity-
1S, cucrema TepMUYECKOTO aHANIM3a B COCTABE CUHXPOHHOTO TEPMUYECKOTO aHAIIM3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuit ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCSI 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIETOBAHMS HA JaHHBIX
npubopax U MOAX0JaMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: cTaHAapTHBIE METOBI MOTYUYCHHUS,
UACHTU()DUKAIIMY U UCCIICIOBAHUS CBOMCTB BEIIECTB
1 MaTepHUaJIOB, IpaBuiIa 00paboTKH U 0hOPMITCHHUS
pEe3yJITaTOB pabOThHI

'YMeeT: BRIOUpaTh TEXHUYECKUE CPECTBA [T
U3MEPEHHsSI OCHOBHBIX TAPaMETPOB
TEXHOJIOTMYECKOTO MPOolLiecca, CBOMCTB ChIPhS U
MPOTYKIIUU

MMeeT mpaKTUYECKH OTIBIT: OCYIICCTBICHHS
TEXHOJIOTHUYECKOTO MPOLIECCa B COOTBETCTBHU C
perIaMeHTOM

VYK-1 CriocobeH ocymecTBIsTh NOUCK,
KPUTHYECKUI aHAJIU3 U CUHTE3 HHPOpMAIH,
MPUMEHSATh CUCTEMHBINH MOAXO/ AJIS peIICHUs

IIOCTABJICHHBIX 3aaa4

OIIK-2 CriocoGeH UCoib30BaTh TEOPETHUECKHE [3HACT: TEOPHIO M METOOJIOTHUIO SKOJIOTHH,
OCHOBBI 3KOJIOTHH, T'CO3KOJIOI'H, T'COSKOJIOTHH, TPHUPOJOIOJIE30BAHN A, OXPAHBL




MIPUPOIOTIONB30BAHMS, OXPAaHBI IPUPOJIBI U HAYK 00
OKpY XKaromen cpejie B mpodheCCHOHATbHON
ACATCIIbHOCTU

MPUPOJIBI U HAYK 00 OKpPYKAOIIEH Cpeie B HaAyYHO-
MCCIIEIOBATENbCKON U MPAKTUYECKOU JIEITENHbHOCTH
'YMeeT: Ha OCHOBE TEOPETHUECKUX 3HAHUM
BBEIOMPATh METO/IBI PEIICHUs 3a/1a4 B chepe
OKOJIOTUHU U HpI/IpOI[OHOJIB3OBaHI/I$I

NMeeT mpakTUUEeCKUI OMBIT: MPUMEHEHUS TTOIXO0I0B
DKOJIOTHUUYCCKUX HayK JUIA HHaHI/IpOBaHI/IH nu
peaTu3aiyy IeITeIbHOCTH TI0 MPEJ0TBPAIIEHUTO
HEraTUBHOTO BO3JICUCTBHS Ha OKPY>KAIOIIYIO CPELY,
OXpaHe TPUPOJIbI, PAIlMOHATHFHOMY HCITOJIb30BAHHUIO
MPUPOAHBIX PECYPCOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

1.0.20 IIpuxnanHas METpOJIOTHs,

1.0.26 Yuenue 06 armocdepe,

1.0.24 Teorpadus,

1.0.12 Teopust BEpOSTHOCTEN U MaTeMaTH4YECKas
CTaTHCTHKA,

1.0.13 Uudopmaruka,

1.0.11 Maremaruka,

1.0.27 Yuenue o rumpocdepe,

1.0.33 ®usnyeckre 1 XUMUYECKHE IPOLIECCHI B
[IPUPOIHBIX M TEXHOTCHHBIX CUCTEMAX,

DJ1.03 OU3UKO-XUMHUUECKUM aHATTNU3 00BEKTOB
OKpY>KaroIlen CpeIbl,

@®J1.02 AnbrepHaTUBHBIE HCTOYHUKYU SHEPTUH,
1.0.18 ®dusnka,

YdeOHast MpaKkTHKa (HayYHO-UCCIIEI0BaTeIbCKAs
paboTa, Mmoy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
MCCIIeIOBATEILCKON paboThl) (4 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAs
paboTa, MoTy4eHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BaTeILCKOM paboThl) (2 cemecTp)

He npenycmorpensl

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

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

®J1.03 Ou3UKO-XUMHUUYCCKHHN aHaINu3 00hEKTOB
OKpY>KaroIlEen cpe/ibl

3HaeT: METObl aHAIHM3a OOBEKTOB OKPY KaIOIIEH
cpenbl, 6a30BbIC 3HAHUS B 00JIACTH MAaTEeMaTHKH,
¢buzuky, GusndecKoit XuMuu ais 00paboTKu
nH(MOpMAITIU ¥ aHAJIW3a JaHHBIX B 001aCTH
DKOJIOTHH U IPUPOIOTIONIB30BAHUS YMEET:
MPOBOAUTH OOPAOOTKY M CUCTEMATH3AIIHIO
uHGOPMAIUH [Tl PEIICHHS TOCTABICHHBIX 3a]1a4,
MPUMEHSATH 0a30BbIe 3HAHMS (PU3HMUECKUX 3aKOHOB U
aHaMM3a PU3NICCKUX SIBICHUHN IS PEeIICHUS 3a0a4
npodeccronanbHOM nesarensHocT Mimeer
MPAKTHYECKHUI OMBIT: BEIOOPA METOOB PEIICHUS

IIOCTABJICHHBIX 3aJa4, UCITOJIb30BaHUA 3HAHUHI




MaTeMaTu4ecKuX, PU3nIecKux, (PU3NKo-
XMMHYECKUX, XUMUYIECKHX METOJIOB UCCIIEJOBAHHS
U1 peteHus 3a1a4 MpoeCcCHOHANTBHOM
NeATeILHOCTH

1.0.11 Maremaruka

3HaeT: 0a30BbIe MOHATHS, HEOOXOAUMBIE IS
pelIeHUs] MaTeMaTUUeCKUX 3a/1a4, OCBOEHUS JPYTrUX
TUCITATIIIAH YMEET: COCTABIISATH IJIaH PEIICHUS
3a/1a4M Ha OCHOBE UMEIOUIUXCS 3HAaHUM; CPaBHUBATh
[pa3IUYHbIE CIIOCOOBI pelIeHHs 3a/1a4l U BBIOUpaTh
HanOoJIee ONTUMAIIBHBIN crioco0 Mmeer
MPaKTUYECKUH OIBIT: HABBIKAMH TNITAHUPOBAHUS
COOCTBEHHOM NESTEILHOCTH 110 TIOUCKY PeLIeHH
3314l Ha OCHOBE UMEIOIINXCS 3HAHUI; HaBBIKAMU
MOKCKA U OCBOCHHSI HEOOXOIUMBIX JIJISl PEIICHUS
3aJ1a41 HOBBIX 3HAHUI

1.0.12 Teopust BeposTHOCTEN U MaTeMaTuyecKas
CTaTUCTHUKA

3HaeT: OCHOBHBIC MAaTEMaTHYECKUE METOIBI,
pUMEHsIEMbIE B HCCIIEA0BAaHUU PO ECCHOHAIBHBIX
po6ieM; METO/Ibl 00pabOTKH Pe3yabTaToB
HKCIIEPUMEHTAIBHOTO UCCIIEA0BAHUS YMEET:
HCIIOJIB30BAaTh OCHOBHBIC MATEMATUYCCKHUE ITIOHATHUA
B IpO(eCCUOHANILHON AEATENbHOCTH; IPUMEHSTh
MaTeMaTHYeCKHe METOIbI 00pabOTKH Pe3yIIbTaToB
HKCIIEpUMEHTAJILHOIO HccieaoBanus meet
HpaKTI/I‘IGCKI/Iﬁ OIIBIT: MCTOAAMU PCIICHUA
MaTeMaTH4eCcKUX 3a7a4; HaBbIKaMU BbIOOpa
KOPPEKTHOTO MeTo/1a 00pabOTKH
HKCIIEPUMEHTAJIbHBIX JAHHBIX

1.0.26 Yuenue 06 atmocdepe

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHS MPOLIECCOB,
MPOTEKAIONINX B aTMOC(epe, OCHOBHBIC
3aKOHOMEPHOCTH (PU3NYECKUX MPOLIECCOB B
arMocgepe YMeeT: aHaIM3UPOBaTh MPOIIECCHI,
pOXOsIIHe B atMoc(hepe, 000CHOBBIBATH CTETNIEHB
BIIMSTHU S He6JIaFOHpI/ISITHI)IX M3MEHEHHI KJIMMaTa Ha
TIPOLIECCHI U SIBIICHHS B Onocdepe st

(P PEKTUBHOTO UCTIOIH30BAHUS IPHUPOTHO-
pecypcHoro notennuana Mimeer npakrudeckuit
OTIBIT: PabOTHI C KapTaMH, TpapruueCKUMU
MaTepuagaMy ¥ TaOlIuIaMyi METEOTaHHbBIX JIIs
POTHO3MPOBAHUS aTMOC(EPHBIX MPOIECCOB,
HaBBIKAMHU TIPUMEHEHUSI MUKPOKIMMAaTH4eCKON
UH(OPMAIUH [T PEeLIeHUs 3a1a4 001acTi
HKOJIOTHH M TTPUPOJIOTIOIH30BAHHUS

1.0.13 Undopmatnka

3HaeT: OCHOBHbIE MOHATHUS HHPOPMAIIMOHHBIX
TEXHOJIOTHUI U HCKYCCTBCHHOT'O MHTCJIJICKTA,
OCHOBHBIE TIOHATHS HHPOPMATHUKH; (POPMBI U
CIIOCOOBI TIPEICTABICHUS JaHHBIX; COCTaB,
Ha3zHaueHue (QYHKIIMOHATbHBIX KOMIIOHEHTOB U
MPOrpaMMHOTO OOecTIedeHHsST YMEeEeT: IPUMEHSTh
WHGOPMAIIMOHHBIE TEXHOJIOTHH MTPH MOCTAHOBKE U
dbopMyTHpOBKE 3a7a4 B 00JIACTH IKOJIOTHUH,
MPUPOIOTIONIB30BAHUS U OXPaHBI IPUPOJIBI,
[MPUMCHSATDH TUIIOBBIC TPOTPaMMHBIC CPCACTBA
CUCTEMBI; MTOJIb30BaThCsI CETEBBIMU CPEACTBAMM IS
O6M€Ha AJaHHBIMU C UCIIOJIb30BAHUEM CECTU
NutepHeT IMeeT NpakTUYECKUM OTIbIT:

MCIIOJIb30BaHMsI HH(GOPMALIMOHHBIX TEXHOJIOTHH MPH




peleHun 3a1a4 B podeccuoHaaIbHON
NIeSITeIbHOCTH, HABBIKAMU 00€CTICUCHHUS
0e30MmacHOCTH HHPOPMAIIUU C TIOMOIIBIO TUTTOBBIX
POrPaMMHBIX CPEZCTB

1.0.24 T'eorpadus

3HaeT: 3aKOHOMEPHOCTH PACHPEICICHUS
PUPOIHBIX PECYPCOB B 3aBUCMOCTH OT
reorpa)uueckoro MoJIOKeHNS pETHOHA YMEeT:
BBIJICJIATH TJIABHBIE M BTOPOCTENIEHHbIE KOMITIOHEHTHI
PUPOITHO-TEPPUTOPUAITBEHOTO KoMIUTekca Mimeer
NPaKTUYECKHI OTIBIT: NCTIOIb30BAHUS
reorpaduyeckoil HOMEHKIIaTyphl B
npo¢eCCHOHAIBHON AEATeIbHOCTH; pabOThI €
KapTaMH B 00JTaCTH PeCypCOBEICHHS, OXPAHBI
PUPOJIbI, TPUPOIOIOIH30BAHHMS

1.0.27 Yaenue o runpochepe

3HaeT: CTPYKTYpY BOJAHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (popMHUpOBaHUS U
TpaHchopMalny, MOHATHE THAPOJIOTHUECKOTO
[IUKJIa BOAHBIX OOBEKTOB U OCHOBHbIE
CUIPOJIOTUYECKHUE TIPOLIECCOB B BOOEMAX YMEET:
TaBaTh XapaKTEPUCTUKY (HPU3UKO-XMMUIECKUX
CBOWCTB BOJHBIX OOBEKTOB, OLIEHUBAThH (PU3UKO-
reorpaduuyeckue (HakTopbl B BOAHBIX 00BEKTaX
lMeeT mpakTUYeCKH OIBIT: HCIOIb30BAHUS
3HAHUN 00 HBOJIOLUU TUAPOChEPHI MO
BO3/I€HCTBHEM IPUPOIHBIX U AHTPOIIOT€HHBIX
(bakTopoB /1715 pelieHus NpodeccuoHaIbHbIX 3334,
CTaTUCTUYECKON 00pabOTKH U aHaIu3a
CUIPOJIOTHYECKON MH(pOpMAaIK

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

1.0.33 ®uznueckne ¥ XUMUYECKHE MPOIECCHI B
HpI/IpOI[HBIX N TCXHOI'CHHBIX CUCTCMAaX

3HaeT: CTaHAAPTHBIC METO/IbI MTOTYYCHHS,
UACHTU(DUKAIIMY U UCCIIEIOBAHHUS CBOMCTB BEIIECTB
1 MaTepUalioB, IpaBuiIa 00paboTk U 0hOpMIICHHUS
[pe3yabTaToB pabOThI, 0a30BBIC 3HAHUS B 00JIACTH
MaTeMaTHKH, (GU3UKH, GU3NIECKON XUMHH IS
00paboTKH MH(POPMAIINH U aHATU3A TAHHBIX B
00JIACTH PKOJIOTHU M IPUPOAOTIOIH30BaHUS,
0a30BbIe OCHOBBI €CTECTBEHHBIX HAYK,
YKOJIOTHUECKHE TTPOOIEMBI 9KO- U TEXHOCHEPHI U
MPaBOBBIE OCHOBBI IPUPOJIOTIONB30BAHUS YMEET:
BHIOMPATh TEXHUYECKHE CPECTBA JJIsl H3MEPEHHS
OCHOBHBIX MTAPAMETPOB TEXHOJIOTUIECKOTO
npoIiecca, CBOMCTB CHIPhS M MIPOIYKITUH, IPUMEHS T

0a30BBIC 3HAHUS (HU3MUECKHIX 3aKOHOB U aHAJIHM3a




(GU3MYECKUX SBICHUN JJIS PEIICHUS 3a71a4
npodeccuoHaNbHOMN 1eATeIbHOCTH, OLIEHUBATh
BO3MOYKHBIE OTPULIATEIbHBIE ITOCIIECTBUS
XO3SMCTBEHHOM JIEATEIIbHOCTH Ha OKPYKAIOIIYIO
Cpely U METOABI YIy4IlIEHUsI KaueCcTBa
OKpy>Karoleu cpenibl IMeeT mpakTU4eCKHi OTIbIT:
OCYLIECTBIIEHHSI TEXHOJIOTUYECKOTO IIpoLiecca B
COOTBETCTBUU C PEINIAMEHTOM, HCIOJIb30BaHUS
3HAaHUI MaTeMaTHYECKUX, GPU3NIECKHX, (PU3HKO-
XUMUYECKUX, XUMUYECKUX METO/IOB UCCIIEAOBAHMS
TUIs pelIeHus 3a1a4 MpoeCcCHOHATBHOM
1eATEbHOCTH, IIPOBECHUS OLIEHKHU COCTOSIHUS U
BO3JICVICTBUSI HA OKPYKAOLIYIO CPELY,
CIIOCOOHOCTBIO PeaTu30BbIBATH TEXHOIOTUYECKHE
MPOLIECCHI 10 MUHUMHU3AIIUU HETATUBHOTO BIUSHUS
TEXHOT€HHOT'O BO3/ICMCTBUS C YUETOM MPABOBBIX
OCHOB IIPUPOJIONIOIB30BAHMS U OXPAHBI
OKpY>Karolleu cpeibl

1.0.18 ®uzuka

3HaeT: GyHIaMEHTAIbHBIC 3aKOHBI (U3UKHA YMEET:
BBIJICTISITH KOHKPETHOE (PU3HUECKOe COAepKAHKE B
MPUKJIAIHBIX 33/1a4ax, PeliaTh THMOBBIC 3a1a91
MeeT npakTUUeCKUN OMIBIT: UCTIONb30BAHUS
MOHSATUHHOTO armapaTta GU3uKu

@®J1.02 AnbrepHaTUBHBIE UCTOYHUKU SHEPTUU

3HaeT: OCHOBHBIEC BUJIbI ATbTEPHATUBHBIX
MCTOYHUKOB YHEPTUU U UX SHEPTeTUUECKUI
MOTEHIINAJ, IPUHIUIIBI BBIOOpA U 000CHOBAHMS
MPUMEHEHUS aJIbTEPHATUBHBIX HICTOYHUKOB
SHEPTHH, OCHOBHBIE BUIbI aJIbTEPHATUBHBIX
MCTOYHUKOB YHEPTUU U UX SHEPTeTUUECKUI
MOTEHIINAJ, IPUHIUIIBI BLIOOpA U 000CHOBAHMS
MPUMEHEHUS aJIbTEPHATUBHBIX UICTOYHUKOB SHEPTUU
'YMeeT: OIleHHUBATh YKOJIOTHUECKUE MOCIEACTBUS
MPUMEHEHUS aJIbTEPHATUBHBIX HICTOYHUKOB
SHEPTHUH, OIIECHUBAThH IKOJIOTUYECKHUE TIOCIICCTBUS
MPUMEHEHUS aJIbTEPHATUBHBIX UICTOYHUKOB SHEPTUU
meeT MpakKTUYEeCKUN ONBIT: UCIIOIb3BaHUS
HaBBIKOB 3KOJIOTO-3KOHOMHYECKOI'0 aHaIn3a,
HCITOJIb3BAaHUS HABLIKOB DKOJI0I0-3KOHOMHUYECKOTO
aHaJIn3a

VueOHast MpakTuKa (HayIHO-UCCIIeI0BATEIbCKas
paboTa, moTy4eHne ePBUYHBIX HABBIKOB HAyYHO-
MCCIIeIOBaTEIbCKOM paboThl) (2 cemecTp)

3HaeT: NPUHIUIBI TPOSKTHPOBAHUS U
NpeACTaBICHUS O TPOPECCHOHAIBHON U HAYYHO-
MICCIIE/IOBATENBCKOM eSITeNbHOCTH , 0a30BbIe
3HaHUs U cOopa 1 00paboTKK MH(POpMAIIH B
00J1aCTH SKOJIOTUH U TIPUPOIOTIONB30BAHMS,
OCHOBHBIE METOJIbI COOpa, 00pabOTKH,
CHCTEeMaTH3allK U aHAIN3a HH(POPMAIMH B 00IaCTH
DKOJIOTUH U IPUPOIOTIONIE30BaHUN YMEET:
NPUMEHSTH 0a30BbIe 3HAHUS (PU3NIECKUX U
XMMHUYECKUX 3aKOHOB M aHAJIN3a SIBICHUH [T
pelIeHus 3a1a4 B 00J1aCTH SKOJIOTHUH U
PUPOIOTIONIB30BaHHSA , POPMYITHPOBATH 3a/1a41
MccIIeJOBaHMs IPUPOAHBIX cpen Mimeer
MPaKTUYECKHH OTIBIT: MMOJTOTOBKH PE3YIIbTATOB
Hay4YHO-HCCIIEIOBATEIbCKON IESTEIBHOCTH JUTS UX
[pacTipoCTpaHEHUs , UCTIOIb30BAaHMSI 3HAHUH

CCTCCTBCHHOHAYYHOI'O 1 MATCMATHUYCCKOI'O HKJIOB




JI1 CUCTCMATHU3allui JaHHBIX IJId PCUICHUA 3a1a4 B
00JIaCTH SKOJIOTHH U IIPUPOAOITIOJIB30BAHHUA

YdeOHast MpakTHUKa (HayYHO-HUCCIIeI0BaTEIbCKAsI
paboTa, MoTy4eHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp)

3HaeT: METOZI0B 0TOOpa MPod 0OBEKTOB
OKpY>KaroIel cpeapl YMeeT: METOAaMHU MOATOTOBKH
OTYETOB, COCTABJICHUS TAOJIHII, TOCTPOCHHMS
rpaduKOB U MPE3eHTALNN C UCTIONH30BAHUEM
KOMITBIOTEPHBIX IPOTPAMM, TPOBOJIUTE 0OPaOOTKY U
CHUCTeMaTH3alNI0 HH()OPMALIUK TIPU TTPOBEICHUH
DKOJIOTHYECKUX UCCIICIOBAaHUH , IPUMEHSTh
TEXHOJIOTHH WH(POPMAITMOHHOTO 00eCTICUeHHUSI IPU
WCCJICIOBAHUH TEXHOJIOTHUECKUX MporieccoB meet
MPAKTHYECKHUI OTBIT: TOJTOTOBKU PE3YIHTATOB
npodecCroHaTFHON M HAyYHO-UCCIIEI0OBATEIHCKON
e TEILHOCTH JITISl X PACTIPOCTPAHEHUs, HABBIKOB
3allUT pe3yJbTaToB CBOU MpodeccuoHaNIbHON

e TENIbHOCTH M apTyMEHTHPOBAHHOTO BEJICHUS
ITUCKYCCHH , UCTIOTb30BAHHS 3HAHHS
(dbyHIaMEHTAIBHBIX Pa3AelioB HayK O 3emIe,
OMOJIOTUHN TSI PEIIEHUs 3a/1a4 B 00JIACTH SKOJIOTHH
U TIPUPOAOIIONB30BaHuUs , cOopa, 00paboTKH,
CHCTEeMaTH3aINi HHPOPMAIIMU, BEIOOpA METOJIOB U
CPEICTB peUICHHs 3a/1a4 110 SKOJIOTUU U
MPUPOIOIIOIB30BAHUIO, COCTABIIEHHUS OTUYETOB C

[MTOMOIIBIO IPHUKJIAAHBIX TPOTpaMM

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0mast TpyA0€MKOCTh JUCHUILUIUHBI cOCTaBseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuenoi padoret 4acoB Howmep cemectpa
7

OO0mmast TpyI0EMKOCTh UCITUTLITTHBI 144 144

Ayoumophvie 3aHamusL: 64 64
Jlexuuu (JI) 48 48
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabopartopHsbie padoTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 60 60
MOATOTOBKA K 3a4€Ty 11,5 11.5

KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5

Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - mud.3aueT

5. ConeprxkaHue TUCHMIIIIMHBI

Ne
paznena

O0beM ayTUTOPHBIX 3aHATHI 110 BUIaM B

HaumenoBanue pa3nenoB AUCIUTUTHHBI yacax

Beero | J1 | m3 | 1P




MeTo/bl, HCIIONIB3YIOIINE PEHTTEHOBCKOE U3JIyYEHUE 12 8

YO, BuanmMas 1 kojedaTenbHas CIIeKTPOCKOHUS 18 12

MeTtoaer ®OC u XAFS, AMP u OI1P 20 16

A (W]~

MeTonb! 27EKTPOHHOM MUKPOCKOIINU U MacC-
CIIEKTPOMETPUU

\CI SN Ho ) =N

14 12

(=l ) f ) Fe)

5.1. Jlekuun

Ne Ne
NeKIUupasaena

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyUYeHuUE: quana3oH, CBocTBa. [loaydeHne peHTreHOBCKOTro
W3Ty4EHUS! B PEHTI€HOBCKOU TPYOKe U B CHHXPOTpOHE. PaciingpoBka CTpyKTypbl
C UCIIOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOIO UHTEIIEKTA. TOPMO3HOE U
XapakTepucTuieckoe uanyuenue, K-, L-, M-cepun, 3akoH Mo3znu. YO-u3nyueHue:
IMana3oHbl JKECTKOro U MArKoro Y@, ceoiictsa. TBEPAOTENBHBIE U Ta30pa3psIHbIE
ncTOYHUKHN YO. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HEIOCTATKU I1OIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHHH C JPYTMMU BUJAMU.

Onrtuueckuit nuanazon: YO, suaumsiid, UK. MIcTouHNKH BUTUMOTO U3ITydEeHHUS.
JTlromuHECTIeHTTNS, Ta3epHble HCTOUHUKHU. K-muanaszon: OnvKHUN, CpeTHAMN,
naneanil UK. MukpoBOIHOBBIN quamna3oH. PagnoBoiHOBOE U3ITyYEHHUE:
NMana3oHbl, ICTOYHUKH, TpUMEHeHue. McciienoBanre CTPYKTYPhl BEIIECTBA.
[Ipsimast u oOpaTHasi CTpyKTypHas 3aj1a4a. [I[porpaMMHbIe cpeicTBa Ha OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA /I PEIICHUS CTPYKTYPHBIX 3a/1a4.

CtpyKTypa, OJMKHUN U TATBHUHA MOPSIKUA, KPUCTAITHIHOCTh, MOHO- H
MMOJIMKPUCTAILI, aHU30TPOINUS CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
O6pa3zoBanue qupaKIMOHHBIX MaKCUMYMOB. Metosel JIays u Byneda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO Audpakromerpa. M3yuaemble 00beKTHI, R-
daktop. PactmdpoBka CTPyKTypHI 10 TaHHBIM MOHOKpHUCTaIbHOTO PCA ¢
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOIO MHTEIIEKTA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCTUKU TUPPAKIMOHHBIX MAKCUMYMOB, MoTy4daemasi uHopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCEesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacindpoBka ganHbIX MYPP. Husko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKH: HEOOXOIMMOCTD UCTIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIIEIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue cnekTpomMeTpsl. lucneprupoBanue cBera Ha
npusMe, TUGPaKIMOHHON peméTke, CBETOQMIBTPax, IPUMEHEHUE CBETOIUOI0B.
Henucneprupyronuili CHEKTpOMETP: PUHLAI, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, omkHsas UK ciekrpockonust. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBUT, TUIIO- U TUIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas cpepa. Onruyeckas IIOTHOCTb, AUANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30861 OnpeneneHue, MpakTHIecKoe
3HaueHue. Typounumerpusi, Hedenomerpus. CylTHOCTb METOJJOB U IPUMEHEHHUE.
JlnHaMuueckoe ceeropaccesHue. CyIHOCTh METO/Ia ¥ IPUMEHEHHE.

BO3HUKHOBEHME U BUJIbI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAs CTIEKTPOCKOMUSI.
CymHocTh MeTonia u npuMmeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHHE 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 UciycKaHusl.
Crnexrpockonus KP. BosnuknoBenue konedanuii. Cszb ¢ UK crekrpockonuei.




CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

MeTtoaet @IC, kMHETHUECKasi SHEPT U ANeKTpoHa. ICTOUHUKY U3ITydeHus,
XUMUYECKUH CABUT U CyIHOCTHh MeTo0B YDIC u POC. ObpazoBanue Oxe-
AIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-cneKTpockonuu. Bo3HUKHOBEHME
PEHTTCHOBCKON (DITyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3InuyMst ISl KaKI0T0 METOA.
Bo3nukHoBeHHe criekTpoB XAFS, XuMudeckuil cIBUT. YCIOBUS 3alIUCH CIIEKTPOB
XAFS, 3anuch CieKTpOB JIJIs1 pa3HbIX 00pa3IloB.

11

Metonst XANES u EXAFS, nonydaemas nnpopmanus. BosHukHOBeHHE
MarHMTHOIO PE30HAHCA, yCJIOBUSA BO3SHUKHOBEHUS SIMP, XapakTepuCTHKH MOJIEH.
Xumudeckuid casur B IMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TTapaMeTphl, onpeaensieMbie B AMP.

12

3anuch ciekTpoB SIMP, @ypre-criekTpomeTpsl, 1ByMepHbiid IMP. CiekTpockomnus
OI1P, ciuHOBBIE BeliecTBa, g-GpakTop, XUMUUECcKHii caBur. HanpaBnenus
npuMeHeHus JI1P, cniHOBBIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLUIIB ANEKTPOHHOH MUKPOCKONTUU. Buabl u3nydeHuid,
00pa3yIoMXcs Py B3aUMOACHCTBUH IEKTPOHHOTO JIyda ¢ 00pa3Iom.
CxaHupyolas 1 IpoCBEUHBAOIIAsl AMEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMast uHopmarms. [IpodomnonroroBka Juist 31€KTPOHHON
MUKpOcKonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB aiis COM. [IpoGonoaroroBka
s [ITOM.

14

OCHOBHBIE IPUHIIUITBI MAaCC-CIIEKTPOMETPHHU. Peskxumbl paboThl Macc-
cnektpomerpa. KBanpynonbsHas, BpemsinponérHas 1 MAJIJIU macc-
crnekTpoMeTpus. OCOOEHHOCTH U MPUHLUIIBI peaTn3alii aTOMHO-CHIIOBOH,
TYHHEJIHLHOU U OJIMKHETIONBHOU MUKpOcKoniuu. Juddepenimanpaas
CKaHupyoas kanopumerpus. TepmorpaBuMerpuueckuil ananus. IIpuHnnmne:

paboThl U noTy4yaemasi UH(popMalus.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTPONUCTBO CHHXPOHHOI'O TEPMUYECKOT0 aHAIM3aTOpa, OCHAIIEHHOTO
MprcTaBKamMu 715l Macc-criektpoMerpun 1 MK-crekrpockonuu razoo0pa3Hbix
[IPOYKTOB TEPMOJIA3a

[IpoGomnoaroroBka /s Tepmudeckoro ananusa (TA), o6pabotka ganHbIx TA,
nHTepripeTanys TA KpUBBIX, TOJydaeMbIe TapaMeTphl

[TpoGomoaroroBka st COM. Heopranndeckue U OpraHndeckue 00bhEKTHI.

[TpoGomoaroToBKa 1 0COOEHHOCTH MUKpOaHain3a o0pasioB Merogamu EDS,
WDS, EBSD, XRF

[Ipo6omonrororka jyist [I3M BeICOKOTO pa3perieHus

[IpoGomnonroroBka st Mmacc-ciekrpomerpuu, UK, KP, YO-puaumoii
CIIEKTPOCKOITNH

2
3
4
5
6
7

AW (N NN

[Ipo6omnonrororka st MmetonoB PCTA, POA, SAIMP, OITP.

N BN (NN

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC




IMomsun CPC

Crnncox nureparypsl (¢ yKazaHUEM
pasnesoB, raB, cTpaHuil) / cceika Ha  [CeMecTp

pecypc

Koi-
BO
JacoB

IIOATOTOBKAa K KOHTPOJIbHBIM pa60TaM

DU3NYECKHUE METObI HCCIICI0BAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CHEKTPOMETPHH, 30HIOBOI U 3JIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii IeHTp
OVYpI'Y, 2020. — 96 c. duznyeckre METOIbI
MCCIIEA0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocobdue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
HOYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YaeOHoe mocodue. — Tomck:
HanmonanbHbBIN HCCIIEA0BAaTEILCKUI
ToMmcknii TOCYTapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas anekTpoHHas
MUKPOCKOTIUS JIJIsT HAHOTEXHOJIOTHA.
MeTtobl ¥ puMeHenne. — M.:
W3narenscTBo "JlabopaTopus 3HaHMt",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «DU3ndecKre MeTOAbl CCIICTOBAHMS B
xuMumn : yueonoe nocobdue / O. K. baspuis.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®uznueckue metonsl
MCCIIEIOBAHMS B XUMHH : ydeOHOe mocooue /
B. B. JIykos, 1. H. Illep6akoB. — PocTtoB-
Ha-Jlony : O®Y, 2016. — 216 c.

60

[1OATOTOBKA K 3a4E€Ty

duznyeckrue METOAbI UCCIEA0BaHUA:
METO/Ibl MATHUTHOTO PE30HAHCa, MacC-
CIIEKTPOMETPHUH, 30HJIOBOM U IEKTPOHHOU
MUKpOCKONUU: yyeOHoe mocobue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP
HOYpI'Y, 2020. — 96 c. ®usnyeckre METOABI
MCCIIETOBAHMSI, UCIIOJIb3YIOIINE AIIEKTpOMar-
HUTHOE M3JTyueHHe: yuebHoe nocobue / B.B.
ApnuH. — YensOunck: M3naTenbckuii EHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesnu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuueckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MaTEPUAJTIOB U KOMITO3UTOB. 7
YuebHoe nocodue. — ToMck:
HarnmonanbHBIN HCCIIET0OBAaTEILCKUN
ToMCKHI TOCYIapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBast anexTpoHHas
MUKPOCKOIHUSA JIJIs1 HAHOTEXHOJIOT M.
Mertoabl U npuMeHeHne. — M.
M3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuin, O. K. Benenue B
Kypc «Du3ndeckre MeToAbl UCCIET0BAHUS B
xUMHUW» : yueoHoe nocobue / O. K. bazbuib.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.

JlykoB, B. B. ®uznueckue MeTobl

11,5




VCCIICIOBAHMS B XUMUH : yueOHOe mocooue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-

Ha-Jlony : FODY, 2016. — 216 c.

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

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ne | Ce-
KMmectp

Bun
KOHTPOJISI

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
oaut

[TopsmoK HAYKCICHHMS
0aJUIOB

YVun-
THIBA-
erca B [TA

Texymui
KOHTPOJIb

KP1

KontponpsHas pabora
[MPOBOJIUTCS Ha
MPaKTUYECKOM 3aHATUU
B T€UueHUe 45 MUHYT
MUCHEMEHHO 10 OMIIETAM.
B Ounere — nBa Bompoca
W3 CIIHCKa,
MPUJIAraoIIerocs K
Ka)KJ10M KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMHTBLCS CO
CITUCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee Mo
METOIUYCCKUM
MaTepuaiam,
[PEICTABICHHBIM B
cUcTEME DIEKTPOHHBIN
HOYpI'V.

5 0aI0B — KaXKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJIEHT
[MOKa3ajl OTIINYHBIC
3HaHUS, JaH
[IPaBUJIbHBIN OTBET Ha
Ka)KIbIN 3aJaHHbINA
BOIpOC, 4 Oayma —
Ka)KJIbI BOIIPOC
PaCKpPBIT XOPOLIO, C
TOCTaTOYHOM CTENEHBIO
[MOJIHOTEI, 3 Oajuta —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
HMCIOTCS
ONpeEICHHBIC
HEIOCTATKHU IO ITOJHOTE
1 COJEPKAHUIO KaXKJ0T0
oTBeTa, 2 Oasia —
OTBETHI HE SIBIISIIOTCS

nudepeHIpoBaHHBIH
3aver




TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOHUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEIECHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UITH
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOIIpocoMm, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP2

KontponpHas pabora
MPOBOJIUTCS HA
MPaKTUYECKOM 3aHATHH
B TeueHue 45 MUHYT
MACbMEHHO T10 OMJIeTaM.
B Ouiiere — qBa Bormpoca
W3 CIIHCKA,
MPHUJIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAaKOMUTKCS CO
CIIMCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIUYECKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
OVYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
MoKa3ajl OTINYHbBIE
3HAHUS, TaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BOIIpOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKPBIT XOpOIIIO, C
TOCTaTOYHOM CTENEHbBIO

MMOJIHOTHI, 3 Oayia —

nudpepeHpoBaHHBIH
3aver




Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPMKAHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBLIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISTCS
OeccHCTEeMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
cofiepKaHNe OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP3

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 1o
METOIHYECKIM
MaTepHaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT

I[MOJIHOCTBIO, CTYJICHT

Qg epeHIMpPOBaHHBIH
3a4yer




[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SBJISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP4

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSTHH
B TeueHHE 45 MUHYT
MUCHbMEHHO IO OUJIeTaM.
B Ounere — nBa Bonpoca
W3 CIIHCKA,
Mpuararomerocs K
KaKJI0M KOHTPOJIBHOM.
CTyaeHTbI MOTYT
03HAKOMHTBCS CO

CIIMCKOM KOHTPOJIbHBIX

Qg epeHIIMPOBaHHbIH
3a4yer




BOITPOCOB 3apaHee Mo
METOAUYICCKUM
MaTepuaiam,
MPEICTABICHHBIM B
cUCTEME DJIEKTPOHHBIN
HOYpI'VY.

5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYIACHT
[MOKa3aJl OTIMYHBIC
3HAHUS, JaH
MpaBWIbHBIN OTBET Ha
KaXIbIi 3aJaHHBIN
BOIpoOC, 4 O6anma —
Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
HMEIOTCS
onpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KAHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEeMHBIS
CBEJICHMS, OTHOCSIITUECS
K ITOCTABICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB Ha BOIPOCHI.

Texymui
KOHTPOJIb

KP5

KonTponbHas pabota
MIPOBOJIUTCS Ha

[MPAKTHUYCCKOM 3aHATHU

nmudepeHITpoBaHHBIH
3adeT




B T€UEHUE 45 MUHYT
MUCHEMEHHO 10 OMJIETaM.
B Ounere — nBa Bompoca
W3 CITMCKA,
MPUJIAraroIIerocs K
Ka)K10 KOHTPOJIBHOA.
CTyneHThl MOTYT
03HAKOMMTELCS CO
CITUCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKUM
MaTepHaam,
MpPE/ICTaBICHHBIM B
cucTemMe DIIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaXKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJILHBIN OTBET Ha
KaKIIBIA 3aaHHBIN
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOU CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbIi BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTIpe/ICTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0OCTAaBJICHHEIN
BOIIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K IIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM




BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP6

KontponpHas pabora
MIPOBOJIUTCS Ha
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Ouiiere — nBa Bormpoca
W3 CIINCKA,
MPUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTELCS CO
CIICKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOAUYCCKUM
MaTepHuaiam,
MPEICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOTIPOC PACKPBIT
MOJTHOCTBIO, CTYJACHT
[MOKa3aJl OTJINYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anmna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
TOCTAaTOYHOM CTEIICHBIO
MMOJIHOTHI, 3 Oaia —
Ka)KJIbIi BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEJIOCTATKH I10 ITOJTHOTE
W CONEPYKaHMIO KaXKIO0TO
oTBeTa, 2 Oana —
OTBETHI HE SBIISIIOTCS
TTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
Ka)KJIBIA II0CTaBJICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TOTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuaia, B OTBETax
MTPUBOISTCS

OeccUuCTEMHBIE

i pepeHIpoBaHHBIH
3aver




CBEJICHUS, OTHOCSIIIUECS
K ITOCTaBJICHHOMY
BOTIPOCY, HO HE JAOIIHe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI WJTH
cofiepKaHNe OTBETOB HE
COBIIAJACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Gami —
rpyObie OMMOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

[Ipome-
KYTOYHAs
aTTeCcTalus

JlnddepeHnmpoBaHHBIT
3a4éT

[IpomexyTouHas
arTecTanus
(muddepennmpoBaHHBIH
3a4€T) MPOBOJUTCS B
ycTHOM (hopme. B
owieTe Ba BOIpoca.
J111s1 MOATOTOBKH
[peJ1araloTcs BOIMPOCHI
K

i epeHIIpPOBaHHOMY|
3a4€Ty. 32 OTBET Ha
Ka)KJIbIid BOTIPOC
CTYJIEHT MOXET
MOJIYYUTh MAaKCUMAJTbHO
5 0amI0B, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCEro 3a Ouer —
MakcuMaJibHO 10
6amioB. Kpurepuu
OIICHMBAHUS OTBETA Ha
BOIIPOC B Ouiere: 5
0aJJI0B — CTYEHT
IEMOHCTPUPYET:
r1yOOKHe

M CYEPIIbIBAIOIIINE
3HAHWS B TIOHUMAaHUH,
W3JI0)KEHUH OTBETAa Ha
BOIPOC, OTBET
TOTUYECKU
MMOCIIEIOBATEIbHBIN,
COJEPKATEIIbHBIN,
[TOJIHBIM, IPABWIBHBIN U
KOHKPETHBIH; 4 6amma —
TBEPJIbIC 3HAHUS
MaTepuania, MpaBUIbHOE
MOHUMAaHHUE CYIIHOCTH U
B3aUMOCBS3U
[paccMaTpuBaeMbIX
[IPOLIECCOB U SIBJICHUIA,
0JTHAKO, OTBET

HCIJOCTAaTOYHO HOHHBIP'I,

G hepeHIMPOBAHHBIH
3aueT




nMmerorcs 1-2
HE3HAYUTEIBHBIX
3aMeYaHuUs
Mperno/iaBaTes,

MO CJICIOBATEIbHBIN U
KOHKPETHBIN OTBET,
CTYZIEHT CBOOOHO
YCTpaHsET 3aMeUaHus
Mpero1aBaTes 1Mo
OTJCIBLHBIM YacTIM U
[TyHKTaM OTBETa; 3
Oayia - TBEpIbIe 3HAHUS
Y IOHUMAaHUe
OCHOBHOT'O; OTBET HE
COZIEPKUT TPpyOBIX
OIIINOOK, HO €CTh OoJee
2-X HETOYHOCTEH U
3aMe4YaHui, pu
YCTpaHEeHUU
HETOYHOCTEH 1
HECYIIeCTBEHHBIX
OIIMOOK B OCBEIICHUH
OTJICTBbHBIX MOJ0KCHU
TpeOYIOTCSI HABOJIATITNE
BOTIPOCHI
npenojaBates; 2 6amna
—TpyOble OMIMOKHU TpU
OTBETE Ha BOTIPOC, HE
oomee 50% otBeTa
COCTaBJISIOT
MpaBUIILHBIC CBEJICHUS,
CTY/ICHT IEMOHCTPUPYET
HEYBEpPEHHbBIC U
HETOYHBIE OTBETHI HA
HABOJISIIIINE BOIIPOCHI
npenojaBatens, 1 6amn
— rpyOble OIIMOKH B
oTBeTe, MeHee 50%
SIBIISTFOTCSI BEPHBIMU,
CTY/ICHT IEMOHCTPUPYET
HEIIOHHMaHUe
CYIIHOCTH W3JIaraeMbIX
rosoxxennii; 0 6ajIoB -
HET OTBETa Ha BOIMPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOM Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLIEHUBAHHUS
WToroBblii pedTHHT 00yUaronierocsi MoxxeT (hOpMHUPOBATHCS Ha
OCHOBaHHH TOJIKO TEKYIIETO KOHTPOJISL, ITyTEM CIIOKEHUS
. peiThHra 3a MOJTy4YeHHbIE OLIEHKH 32 KOHTPOJIBHO- B cooTBeTcTBUU
nudepeHIpoBaHHBII .
saueT PEUTHHIOBBIE MEPONPUATHA TEKYIEro KOHTpoist. CtyaeHT |c mim. 2.5, 2.6
BIIpaBe NpuiTH Ha TuddepeHINPOBaHHBIN 3aUéT AJs [TomoxxeHust

yIIy4lI€HUs CBOEro perTuHra. [I[pomexyTouHas arrecramnus
(muddbepeHmpoBaHHBIN 3a4ET) MPOBOJIUTCS B YCTHOH (hopMe.




B Gunere aBa Borpoca. it MOATOTOBKH MpeiaratoTcs
BOIPOCHI K MU PepeHITMPOBAHHOMY 3aUETYy.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HacT: CTAaHAAPTHBIC MCTOABI TOJIYUCHUA, I/IIICHTI/I(l)I/IKaL[I/II/I U UCCICOOBaHUA

YK-1 CBOICTB BEIIECTB U MaTepHaioB, MpaBuia 00pabOTKH U 0POPMIICHHUS HHHAHHAH A
pE3yIBTaTOB PabOTHI

'YMeeT: BBI6I/IpaTB TCXHUYCCKUC CPCACTBA I USMCPCHHUA OCHOBHBIX

VK-1 o FHHAHAHHHHH
HapaMeTPOB TECXHOJIOIMYCCKOI'O npouecca, CBOUCTB CBIprI H HpOJIyKHI/II/I

VK-1 lMeeT npakTHYECKUI OMBIT: OCYIIECTBIECHUS TEXHOIOrndeckoro npouecca s | | | [,|.].1,
- T

COOTBCTCTBUH C PCTIIAaMCHTOM

3HaeT: TCOPUIO U MCTOJOJIOI'HMIO 9KOJIOTUH, I'COIKOJIOIUH,

OIIK-2 [IPUPOJOTIOIB30BAHNS, OXPAHbI IPUPOJIBI U HAyK 00 OKpYXkarolleH cpene B HAHAHAH
Hay4HO-UCCIIEI0BATEIbCKON U MPAKTUYECKON 1€ATEIIbHOCTH

YMeeT: Ha OCHOBE TEOPETUYECKUX 3HAHUM BHIOMpPATh METO/IbI PEIICHHUS 3a]1au B|

OIIK-2 HAHA
cepe HKOIIOTUU U TPUPOIOTIONH30BAHHS
MMeeT nMpakTUYeCKUil OMBIT: TIPUMEHEHHUS TIOIX00B SKOJIOTUUECKUX HAYK IS
OIIK-2 [JIAHUPOBAHKS U PEaIn3aliy A€ATEIbHOCTH 110 IPEIOTBPAILEHHUIO L
- T T T T T T T

HEraTUBHOT'O BO3/IEMCTBUS Ha OKPYKAIOIILYIO CPELY, OXpPaHE IPUPOBL,
paIoHaIbHOMY HUCIIOJIb30BAaHUIO TPUPOTHBIX PECYPCOB

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. ®usnyeckue METOABI UCCIICIOBAHMS, UCTIOIB3YIOIIHNE AIEKTPOMAr-
HUTHOE H3IyueHue: yueoHoe nocodbue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.
2.  ®wusnyeckue METOIBI UCCIICIOBAHUS: METO/IbI MATHUTHOTO PE30HAHCa,
Macc-CIEKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKONHU: YU4eOHOE rocooue /
B.B. ApnuH. — Yensabunck: M3narensckuii nentp HOYpI'Y, 2020. — 96 c.



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
dusznvecKre METO/IbI UCCIICTOBAHMS, UCIIONIB3YIONINE dIIECKTpOMar-
HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
duznvecKre METOJIbI UCCIICIOBAHMS: METOIBI MATHUTHOTO PE30HAHCA,
Macc-CIEeKTPOMETPHH, 30HA0BOM U ANEKTPOHHONH MUKPOCKOINH: ydeOHOe mocooue /
B.B. ApnuH. — Yenabunck: U3narensckuit nentp HOYpI'Y, 2020. — 96 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

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

Bupn 3anstuit aN(_) MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTIiedeH e, UCTIONb3yeMOe Al Pa3IMYHBIX
YA BUIOB 3aHSATHH
307
Jlexuun (1a) Jlocka, Mapkepsl
[IpakTnueckue 03 1. Kommutekc ckanupyromien snexkrporHoi Mukpockonuu Jeol ISM-7001F, EDS
3aHATHS U Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.

CEMUHapbI

(1)

[IpocBeunBaronuii AIEKTPOHHBII MUKPOCKOT BBICOKOTO pazpemienus Jeol JEM-




2100. 3. dudpakromeTp peHTreHOBCKHI mopommkoBeiii Rigaku Ultima I'V.

IIpaxTrueckue

307
3aHATHS U (1a) Jlocka, Mmapkepsl
CEMHHAPbI
1. Onpenenurens nopoBbix xapakrepucTuk ASAP-2020. 2. Ananu3aropsl
pa3Mmepa yacTtull B cycrnieHsuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.
IIpaxTHueckue
SAHSTHA 1 04 |3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOIO TEPMHUUYECKOTO
ceMuHaphi (1) |ananmuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBagpynoIbHOIO Macc-

cnekrpoMeTpa QMS 403C «Aéolosy». 4. CHHXpPOHHBIN TEPMUUYECKUI aHATU3ATOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».




