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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 CniocoGeH ucroib30BaTh TEOPETHUECKUE [3HAeT: 0a30BbIe 3HAHMSI 7151 cOOpa U 00pabOTKH
OCHOBBI 3KOJIOTHH, T'CO3KOJIOI'H, I/IH(I)OpMaI_[I/II/I B 00J1aCTH DKOJIOTUH U




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

PHUPOIAOIIOIB30BAHN

YMeeT: MpuMeHsITh 0a30BbIe 3HAHUS (PU3UICCKHUX U
XMMHUYECKUX 3aKOHOB U aHAJIW3a SIBJICHUU JJISL
pelIeHus 3a1a4 B 00JIaCTH YKOJIOTHH U
PHUPOAOIIOIB30BAHU

HMeeT mpakTHYEeCKUI OMBIT: UCIIOJIH30BAHUS
3HAHUU CCTCCTBCHHOHAYYHOTO U MATEMATUYCCKOI'O
[UKJIOB JUIsl CHCTEMaTH3aIiH TaHHBIX JJIS1 peIIeHUS

3a1a4 B 00J1aCTH SKOJIOTHH U TIPUPOIOTIONB30BAHNUS

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaenyONMX AUCIUTLINH,
BUJIOB paboT

1.0.12 Teopust BeposTHOCTEN U MaTeMaTHiecKas
CTaTHCTHUKA,

1.0.18 ®usuxka,

1.0.20 IlpuknagHas METPOJIOTHS,

@J1.02 AnbrepHaTUBHBIE HCTOYHUKYU SHEPTUH,
®J1.04 OducHbIE TPUITOKESHUS U TEXHOJOTHH,
@DJ1.03 OU3UKO-XUMHUUECKUM aHATTN3 00BEKTOB
OKpY>KaroIlen CpeIbl,

1.0.27 Yuenue o ruapocdepe,

1.0.24 Teorpadwus,

1.0.11 Maremaruka,

1.0.33 ®dusnyeckre U XUMHUYECKUE TTPOIIECCHI B
MIPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.26 Yuenue 06 armocdepe,

YyeOHast mpakTHKa (HAyYHO-MCCIIEA0BATEIbCKAS
paboTa, Moy4eHne NepBUYHBIX HABBIKOB HAY4YHO-
MCCIIeIOBATEIhCKON paboThI) (4 cemectp),
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAs
pabora, noiyyeHue NePBUYHBIX HABBHIKOB HAYYHO-
HCCIIe0BaTeIbCKOM paboThl) (2 ceMmecTp)

He npenycmorpensl

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

1.0.20 IlpuknanHas METPOIOTUs

3HaeT: MeTo/bl 00eCIeYeHNs Ka4eCTBa U TOYHOCTHU
W3MEPEHUI MPU PELICHUH 3a]1a4
npodecCUOHANBHON 1eATeTbHOCTH, OCHOBBI
METPOJIOTHH, CTAaHAAPTU3ALUHN U CEPTUPUKAIINH;
HEOOXOMMOCTD UCIIOIB30BAHUS B
podeccroHaIbHON IeATETLHOCTH YMEET:
OCYIIECTBIISITh BEIOOP CPEACTB U3MEPEHUS TI0
3aJJaHHBIM METPOJIOIHUYECKUM XapaKTepUCTUKAM,
MPUMEHSATH CUCTEMHBIN TOAXO B TEXHHUKO-
sKoJiornueckor cepe meeT npakTHUeCKUN OTIBIT:
BBIOOPA METOMK AJISI DKOJIOTHUECKUX UCTIBITAHUN 1
WCCJICIOBAaHMM, NCTIOJIB30BaHUS HH(MOPMAIIH 00
OCHOBHBIX TEHACHIIUIX METPOJIOTUU B 00MacTH

pecypcocOepekeHUs U SKOJIOTUU




1.0.18 ®dusuxka

3Haer: GyHIaMEHTaIbHBIC 3aKOHBI (PU3UKH YMEET:
BBIJICIITh KOHKPETHOE (PU3UIECKOE COZCP)KaHNE B
MPUKIAIHBIX 33]la4ax, peliaTh TUIOBBIC 3aa41
HMeeT mpakTHYEeCKUI OMBIT: UCIIOJIb30BAHUS
MOHSATUWHOTO arnmapara GU3nKu

1.0.26 Yuaenmne 06 armocdepe

3HAeT: 3aKOHOMEPHOCTH Pa3BUTHUS IPOLIECCOB,
MPOTEKAIOIINX B aTMOC(epe, OCHOBHBIE
3aKOHOMEPHOCTH (PH3MUECKUX MPOLIECCOB B
aTMocdepe YMeeT: aHalu3UpOBaTh MPOLECCHI,
npoxonsIre B atMocdepe, 000CHOBBIBATh CTETIEHb
BIIMSIHYSI HEOJIAarONPUSTHBIX N3MEHEHUH KIMMara Ha
NpoIIeCChl U SBIEHUS B Onocdepe s

5 (HEeKTUBHOTO UCTIONB30BAHUS TPUPOTHO-
peCypCHOro noreHuuana MiMeer npakruueckuit
OTIBIT: pabOThI ¢ KapTamu, rpapuuecKuMu
MarepuagaMy U TaOIuIaMi METEOIaHHbIX IS
MIPOrHO3UPOBAHUS aTMOC(EPHBIX MTPOLIECCOB,
NPUMEHEHUSI MUKPOKIMMAaTHYECKONH HH(DOpMaIK
TSI peIIeHns 3a/1a4 00JI1acTH IKOJIOTHH U
IPUPOJOTIOJIB30BAHUS

1.0.27 Yaenune o runpochepe

3HaeT: CTPYKTYpY BOJAHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (popMHUpOBAHUS U
TpaHchopMaly, MOHATHE THAPOJIOTHUECKOTO
[IUKJIa BOAHBIX 0OBEKTOB U OCHOBHBIE
CUIPOJIOTUYECKHUE TIPOLIECCOB B BOOEMAX YMEET:
TaBaTh XapaKTEPUCTUKY (HPU3UKO-XMMUIECKUX
CBOWCTB BOJHBIX OOBEKTOB, OLIEHUBAThH (PU3UKO-
reorpaduueckne HakTopbl B BOAHBIX 00BEKTaX
lMeeT npakTHYeCKH OIBIT: HCIOIb30BAHUS
3HAHWUN 00 HBOJIOLUU TUAPOChEPHI MO
BO3/I€HCTBHEM IPUPOIHBIX U AHTPOIIOT€HHBIX
(dakTopoB /1715 penieHus NpodeccuoHaIbHBIX 33/a4,
CTaTUCTUYECKOM 00pabOTKH U aHaIu3a
CUIPOJIOTHYECKON MH(pOpMAaIK

®J1.04 OducHbIE TPUITOKESHUS U TEXHOJIOTUH

3HaeT: OCHOBHBIE MOHATHUS OUCHBIX IPUIOKEHUH 1
TEXHOJIOT'Mi, BO3MOKHOCTH INI00AIbHBIX
UH(OPMAITMOHHBIX TIOMCKOBBIX CUCTEM YMEET:
COCTaBJIATh HayuHble 0030pHl, pedeparsl U OTUETHI
10 TEMAaTHKE POBOIMMBIX HcciieqoBanuil Mimeer
NPaKTUYECKHUH OMBIT: COCTABICHUS U O(hOPMIICHUS
HAy4YHOU JTOKYMEHTAalluH

1.0.24 T'eorpadus

3HaeT: 3aKOHOMEPHOCTH PACIIPeeTICHHS
MPUPOIHBIX PECYPCOB B 3aBUCHIMOCTH OT
reorpaueckoro MoJIOKeHUs peruoHa YMeeT:
BBIJICJIATH TJIABHBIC M BTOPOCTENIEHHBIE KOMITOHSHTHI
PUPOIHO-TEPPUTOPUAIBHOTO KOoMIUIekca Mimeer
NPaKTUYECKHIA OTIBIT: UCTIONIb30BaHMS
reorpaguueckoil HOMEHKIIATyPhI B
npodeccroHanbHOM IeATeTLHOCTH; PAOOTHI C
KapTaMH B 00J1aCTH pECYPCOBEICHUS, OXPAHBI
TIPUPOJIBI, TPUPOIOTIONH30BAHHSI

@®J1.02 AnbrepHaTUBHBIE UCTOUHUKU SHEPTUU

3HaeT: OCHOBHBIC BHUJIBI aTbTEPHATHBHBIX
MCTOYHUKOB YHEPTUU U UX SHEPIeTUUECKUI
MOTEHIINAI, TPUHITUIIBI BEIOOpA U 000CHOBAHMS
MPUMEHEHUs aJIbTEPHATUBHBIX HCTOYHHKOB




PHEPIUU, OCHOBHBIC BUbI AJITEPHATUBHBIX
MCTOYHUKOB SHEPIUU U UX IHEPTETUUECCKUI
MOTEHIMA, TPUHIIUIIBI BBIOOpa 1 000CHOBAHUS
MPUMEHEHUS AJIbTEPHATUBHBIX UCTOYHUKOB SHEPTUU
'YMEET: OICHUBATh DKOJOTHYECKHUE MOCICACTBUS
MIPUMEHEHHUS AJITEPHATUBHBIX HCTOYHUKOB
DHEPIrUU, OLIEHUBATH KOJIOTHYECKUE TIOCIIEACTBUS
MPUMEHEHUS AJITEPHATUBHBIX UCTOYHUKOB SHEPTUU
meeT npakTUYEeCKUM ONBIT: UCIIOJIb3BaHUS
HABBIKOB YKOJIOTO-KOHOMHMYECKOI0 aHaIN3a,
HCITOJTE3BAHUS HaBBIKOB DKOJIOT0-3KOHOMHUUECKOTO
aHaIn3a

1.0.12 Teopust BEpOATHOCTEHN U MaTeMaTU4YeCKas
CTaTUCTHKA

3HAET: OCHOBHEIE MATEMATHYECKHE METO/IBI,
MPUMEHSEMBIE B HCCIIEOBAHUU PO ECCHOHATBHBIX
npo6eM; METO/IbI 00pabOTKH Pe3yIbTaTOB
DKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS YMEET:
HCII0JL30BaTh OCHOBHBIE MaTEMATHYECKUE TTOHATHS
B Ipo(hecCHOHANBHOMN 1eATeTbHOCTH; IPUMEHSITh
MaTeMaTHIEeCKHE METO/IBI 00paOOTKH PE3yIbTaTOB
DKCIIEPUMEHTALHOTO uccienoBanus Mimeer
MPAKTHYECKHUI OMBIT: PEIICHUS MaTeMaTHIECKUX
3a/1a4; BEIOOpa KOPPEKTHOTO METOAa 00paboTKU
DKCIIEPUMEHTALHBIX JIAHHBIX

1.0.11 Maremaruka

3HaeT: 0a30BbIE MOHATHSA, HEOOXOAUMBIE IJIS
pEIIeHUs] MaTeMaTHYeCKUX 3a/1a4, OCBOEHUS JPYTrUX
TUCIIUTIITUH YMEET: COCTABIIATH IJIaH PEIICHUS
3a/1a4M Ha OCHOBE UMEIOUIUXCS 3HAaHUM; CPaBHUBATh
pa3InyHbIE CTIOCOOBI pEIISHUs 3a/1a4H U BHIOUPAThH
HanOoJIee ONTUMAIIBHBIN cioco0 Mmeer
MPAKTUYECKUM ONBIT: IUIAHUPOBAHUS COOCTBEHHOM
NeATETbHOCTHU 1O MOUCKY PEIICHUS 3a]]a4ul Ha
OCHOBE MMEIONINXCS 3HAHWM; ITOUCKA H OCBOCHUS
HEOOXOAMMBIX JIJIsl pEIICHUS 3a/1a4i HOBBIX 3HAHHIMA

1.0.33 ®usnyeckue 1 XUMHYECKUE ITPOLIECCHI B
[IPUPOIHBIX U TEXHOT'€HHBIX CUCTEMAX

3HaeT: 6a30BbIe OCHOBHI €CTECTBEHHBIX HayK,
HKOJIOTUIECKHE MTPOOIEMBI KO- B TEXHOC(EPHI U
MPaBOBBIC OCHOBBI TPUPOJIOIIOIB30BAHUS,
CTaHapPTHBIC METO/BI MOTYICHHUS, UACHTH(DUKAIH
W WCCJICIOBAaHUS CBOWCTB BEIIECTB U MaTePHUAJIOB,
npaBuiia 00paboTKU ¥ 0(OPMIICHHSI PE3YIBTATOB
paboThI, 0a30BBIC 3HAHUS B 00JIaCTH MaTeMaTHUKH,
¢busnky, GU3NIecKoit XUMUH st 00pabOTKU
nH(OpMAITMU ¥ aHAJIW3a JaHHBIX B 001aCTH
DKOJIOTHH U TIPUPOJIOTIONIB30BAHUS YMEET:
OIICHUBATh BO3MOKHBIE OTPHUIIATEIIHbHBIC
MMOCJICICTBHUS XO3IMCTBEHHOM ACATCILHOCTH Ha
OKPYKAIOIIYIO CPETY U METOJIBI YIIyUIICHUS
KauecTBa OKPYXKAIOIICH CpeJibl, BRIOMPAThH
TEXHUYECKHUE CPEACTBA IS U3MEPEHHSI OCHOBHBIX
MapaMeTPOB TEXHOJIOTHYECKOTO MPoIiecca, CBOUCTB
CBHIPbsI M IPOTYKIIMH, TPUMEHSATH 0a30BbI€ 3HAHMS
(GU3MYECKUX 3aKOHOB U aHAIIN3a (PH3UIECKUX
SIBIICHUI ISl peIIeHUs 3a1a4 po(heCCHOHAITBHON
neqarenbHOCTH IMeeT MpakTU4eCKUi ONbIT:
MPOBEICHUSI OIIEHKH COCTOSHUS U BO3JICHCTBHS HA
OKPYKAOIIYIO CPEIy, CHOCOOHOCTHIO

PCAJIN30BLIBATL TCXHOJIOTHYCCKUC ITPOLCCCHI I10




MHUHHUMHM3AIIUHA HETaTHBHOTO BIIUSIHHUSI TEXHOTCHHOTO
BO3/ICHCTBHS C yUYETOM IIPABOBBIX OCHOB
MIPUPOJIOTIONIE30BAHUS U OXPAHBI OKPYKAIOIICH
Cpe.Ibl, OCYIICCTBICHUS TEXHOJIOTHYECKOTO
MpoIecca B COOTBETCTBUU C PETIIAMEHTOM,
MCITOJIb30BaHUS 3HAHUH MaTeMaTHYCCKUX,
buznyecKux, PUINKO-XUMHUECKUX, XUMHYECKHX
METOJIOB MCCIICIOBAHMS JUTSI PEIICHHUS 33,149
npodeccCHOHANBHON IeITeTbHOCTH

DJ1.03 Ou3UKO-XUMHUIECKHHN aHaTINu3 00hEKTOB
OKpY>KaroIlen cpe/ibl

3HaeT: MeTOoIbl aHaJIN3a 0OBEKTOB OKpYXKaroIei
cpelbl, 6a30BbIE 3HAHUS B 00JIaCTH MaTeMaTHKH,
buznky, Gusndeckoit XuMuu ais 00paboTKu
nHGOpPMAIMH U aHAJIM3a JaHHBIX B 00NacTu
HKOJIOTUU M IPUPOAOIIOIB30BAaHUS YMEET:
POBOJIUTH OOPA0OTKY U CHCTEMAaTU3aLUIO
UH(OPMAIUK [T PEeLIeHUs OCTAaBICHHBIX 33134,
MPUMEHATH 0a30Bble 3HaHUS (PU3MUECKUX 3aKOHOB U
aHanm3a GU3NUECKUX SIBICHUH I peleHus 3a1a4
npodeccuoHanbHOM nedarenbHocTH ViMeer
NpPaKTUYECKH OIBIT: BEIOOpA METOJIOB PELICHHUS
MOCTaBJICHHBIX 3a]1a4, UCITIOJIb30BAHUS 3HAHUN
MaTeMaTu4eckux, PU3nueckux, (PU3nKo-
XUMHAYECKUX, XHMHUYECKHX METOJI0B UCCIICTOBAHMUS
TUIs peleHus 3a1a4 MpoeCcCHOHANTBHOM

eI TeIbHOCTH

YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAS
paboTa, MoTyIeHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BaTeIbCKON paboThl) (2 cemecTp)

3HAET: TEOPHUIO U METO/I0JIOTHUIO SKOJIOTUH,
r€09KOJIOTUH, IPUPOIOTIONb30BAHMSL, OXPAHBI
PUPOJIBI U HAYK 00 OKpY’Karollel Cpeie B Hay4HO-
VCCJIEJOBATENBCKON U MPAKTUYECKOM NEATEIbHOCTH,
MPUHLIUIIBI TIPOSKTUPOBAHUS U MTPEJICTABICHUS O
npo¢eCCHOHAIIBHONW U HayYHO-HCCIIE0BATENbCKOM
eI TEIbBHOCTH , OCHOBHBIE METO/IbI cO0pa,
00pabOTKH, CUCTEMATH3ALMY U aHaJI13a
nH(OpMaIU B 001aCTH SKOJIOTHU U
[IPUPOJOTIOJIB30BAHUN YMEET: HA OCHOBE
TEOPETUUECKUX 3HAHUM BHIOMPATh METO/IbI PEILICHUS
3a/a4 B cpepe SKOJIOrMU U MPUPOJIONOIH30BAHNS,
(bopMynMpoBaTh 3aJ1aun UCCIIEIOBAHUS TPUPOTHBIX
cpen MImeeT npakTU4eCcKuil ONbIT: IPUMEHEHUS
MOJIXOJIOB SKOJIOTUYECKUX HAyK JUIS TNTAHUPOBAHUS
W pean3aluy AeATeIbHOCTH 0 NPENOTBPALLEHUIO
HEraTUBHOTO BO3JIEMCTBHSI Ha OKPYKAIOILYIO CPELY,
OXpaHe NPUPOJBI, PALIMOHAIIBHOMY MCIIOIb30BaHUIO
PUPOJHBIX PECYPCOB, MOATOTOBKHU PE3yJIbTaTOB
Hay4YHO-HMCCIIEA0BATENIbCKOM IEATENBHOCTH IS UX
[pacpoCTpaHEeHUs

YueOHast mpakTHKa (HayqYHO-HCCIIE0BaTEIbCKAs
paboTa, mony4yeHue NepBUYHBIX HABBIKOB HAYYHO-
rccienoBaTeabcKoi paboThl) (4 cemectp)

3HaeT: METOZI0B 0TOOpa Mpod 0OBEKTOB
OKpY>Karolel cpeibl YMeeT: MPOBOJUTh 00paboTKy
U CHCTEMAaTH3aIMI0 HH(OPMALIUHU TIPH POBEACHUN
DKOJIOTUYECKUX UCCIIEI0BAaHUN , IPUMEHATH
TEXHOJIOTHH MH(POPMAITMOHHOTO 00ECIIEUeHUS TIPU
MCCJIENOBAHUN TEXHOJIIOTHYECKUX MPOLIECCOB ,
[OJIrOTABINBATh OTYETHI, COCTABIISTH TaOJINLIBI,
CTPOMTB I'paMKHU U MPE3EHTALMHIC UCTIOJIb30BaHUEM
KOMITBIOTEPHBIX IIporpamm Mmeer npakrtudeckuit

OIIBIT. MCIIOJIb30BAHUA 3HAHUA (bYHI[aMeHTaJ'IBHBIX




paszienoB HayK O 3emiie, OMOJIOTUH ISl pEeLIeHUs
3a/1a4 B 00JACTH SKOJIOTHH M TIPHPOIOTIONB30BAHHS ,
cbopa, 00paboTKH, cUCTEeMaTH3aUK HHPOPMAIIH,
BBIOOpA METOIOB U CPEJICTB PEIICHHS 3a1a4 1O
9KOJIOTUH U TPHUPOAOIIOJIE30BAHUTIO, COCTABJICHUA

OTYETOB C TIOMOIIBIO MPUKJIAIHBIX TPOrpaMM,
MOATOTOBKH PE3YJIbTaTOB NPOQeCCHOHATBHON 1
Hay4YHO-HMCCIIEI0BATENIbCKOM NEATEIBHOCTH TS UX
pacpoCTpaHEHNsI, HABBIKOB 3aIUT PE3YIbTATOB
CcBOM TIpo(hecCHoHANTBHON JEATeTLHOCTH U
APTYMCHTHUPOBAHHOI'O BEACHHUA TUCKYCCUU

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
7

O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 48 48
[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
MOATOTOBKA K 3a4ETY 11,5 11.5
MOZITOTOBKA K KOHTPOJIbHBIM paboTam 60 60

KoHCynbranuu v npoMeKyTouHasi aTTeCcTalus 8,5 8,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHue TUCHMIIIMHBI

N O0beM ayIUTOPHBIX 3aHATHI 1O BHIaM B
[\
pa3n_ena HaumeHnoBanue pa3aenoB JUCHHUILUIMHBI Jacax
Bcero JI I13 JIP
1 [MeTozpbl, UCTIONB3YIOIINE PEHTTEHOBCKOE U3ITyYEHUE 12 8 4 0
2 YO, Bunumast u KosebaTeapHask CIIEKTPOCKOTHS 18 12 6 0
3 Metoner ®OC u XAFS, SIMP u DIIP 20 16 4 0
MeToIBI DIEKTPOHHOM MUKPOCKOITHHM B MaccC-
4 A p p 14 12 2 0
CIIEKTPOMETPUH
5.1. Jlekuuu
No Ne Koz-
HaunmenoBanue uim KpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHATHS BO
NeKIUupaszaena
JacoB
1 1 |PeHTreHOBCKOE M3JIyYEHHUE: nrana3oH, cBocTBa. [lonydyeHrne peHTTeHOBCKOTO 2




W3JTy4YCHUsI B PEHTTEHOBCKON TpyOKe U B CHHXPOTpOHE. PacmmdpoBka cTpyKTypsl
C MCIOJIB30BAHUEM CPENICTB UCKYCCTBEHHOI'O MHTEIUIEKTAa. TOpMO3HOE U
XapakTepucTuieckoe usnyuenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
Mana3oHbl )KECTKOTO U MArkoro Y®, cpoiicTBa. TBEpAOTENBbHBIE U ra30pa3psIHbIE
ucTOYHUKH YD. [TonynpoBOJHUKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIIECTBA U HEJOCTATKH MOJIyIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHUHU C JPYTMMU BUIAMU.

Onrtuueckuit nuanazon: YO, suaumsiii, UK. MicTounnky BUIUMOrO U3ITydeHHUsl.
JlromunecTieHNs, Ta3epHble nCTOUHUKU. K-muanaszon: OnvKHUN, CpeTHUMN,
nanbHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBoIHOBOE U3TyUYEHHUE:
NMana3oHbl, ICTOYHUKH, TpUMEHEHUE. McciiemoBaHle CTPYKTYPhI BEIIECTBA.
[Tpsimast u oOpaTHas CTpyKTypHas 3anada. [[porpaMmMHBIe CpeCTBA HA OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA I PELICHHS CTPYKTYPHBIX 3a/1a4.

Crpykrypa, OJM>KHUN U TalbHUHN MOPSIKU, KPUCTAUINYHOCTh, MOHO- U
MOJIMKPUCTAILI, AHU30TPOIIUS CBOMCTB. PEHTI€HOCTPYKTYpHBIN aHAJIN3.
O6pa3oBanue nudppakIMOHHBIX MakcuMyMoB. Metoas! Jlays u Bynbda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO AudpakTomerpa. M3yuaemble 00beKTHI, R-
¢akrop. PacmmdpoBka cTpyKTypsl 10 JaHHBIM MOHOKpHUcTanbHoro PCA c
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOIO UHTEIUIEKTA.

[TopomkoBsrid POA. 3anuck qudpakrorpamm, ypasHenue Bynbda-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAaKCUMYMOB, TTOJTydaeMasi nHpopManus,
ypaBHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE pacCcessHUE: U3y4aeMble
00BEKTHI, 3aNMCh U pacirppoBka ganHeIx MYPP. Huzko- u
BBICOKOTEMIIEpPATypHbIE IPUCTABKU: HEOOXOJUMOCTh UCIIONB30BAHUS, peaTn3aius,
[IPUMEHEHUE ISl UCCIICJOBaHUM.

Cnexrpockonus. Jucneprupytomime cneKTpoMeTpsl. JlucneprupoBanue cBeTa Ha
npusMe, TUGPaKIUOHHON penéTke, CBeTOPUIbTPax, IPUMEHEHHE CBETOIUO/IOB.
Henucneprupyronuil CieKTpOMETp: IPUHLUIL, BO3MOKHOCTH, IPEUMYIIIECTBA.
Y®-sunumas, ommkasas MK cnekrpockonusi. XpoModopbl, ayKCOXpOMBI. [umico-,
0aTOXPOMHBIHN CIBUT, TUTIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U
BbI3BAHBI.

WuTerpupytomas cgepa. OnTuueckast miIoTHOCTh, JUANa30HbI A U JJIMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnon 30861 OnpeneneHue, NpakTHIeCKoe
3HaueHue. Typouaumerpus, Hegenomerpus. CylIHOCTb METOJIOB U IPUMEHEHHUE.
J/lnnamuueckoe ceetopaccesiuie. CyIHOCTh METO/Ia U IPUMEHEHHE.

BO3HUKHOBEHME U BU/IbI JIIOMUHECLICHIIMH. JIFOMMHECIIEHTHAs CIIEKTPOCKOMUSI.
CymrHocTs MeToa 1 npuMmenenue. MK-cnekrpockonusi. Bo3HUKHOBEHHE U BUIBI
konebanuil. [Ipumenenue ams cTpyktypHoro aHanuza. [Ipodomoaroroska st UK.
3anuch CIEKTPOB C TBEPBIX BEIIECTB (TabIETKH, CyCTIEH3UH, TIEHKH). MeToIbI
orpaxkenus. HIIBO.

3anuch CEKTPOB IS )KuAKocTer U razoB. MK cnekTpockonus ucmyckaHusl.
Crnexrpockornusi KP. BoznuknoBenue konebanuit. Cesizb ¢ UK ciekTpockonuei.
CTpyKTYpHO-TpyNIIOBON aHAJIN3 B KOJIEOATEIbHONW CIIEKTPOCKOIIHH.

Metoasl @IC, KHHETHYECKAs YIHEPTHS IEKTPOHA. VICTOUHUKH U3TydeHus,
XUMHUYECKUH cIBUT U cymHOCTh MeTos1oB YOIC u POC. O6pa3zoBanue Oxe-
DIIEKTPOHOB, CYLIIHOCTh U puMeHeHne Orke-creKkTpockonu. Bo3HUKHOBEHHE
PEHTI'€HOBCKOM (prryopecueHum, cynHocts 1 npuMeHerne POC.

10

YerpoiictBo pubopoB @IC, CXOACTBO U pa3IudHsl sl K&KI0TO METOIA.
BoznukHoBeHue ciekTpoB XAFS, xumuueckuii ciBur. YcaoBHs 3alHCH CIIEKTPOB
XAFS, 3anuch CIeKTpoB Uil pa3HbIX 00pa3loB.

11

Metonst XANES u EXAFS, nonyuaemas nndopmanusi. BosHukHoBeHue
MarHUTHOTO PE30HAHCA, yCIOBUs BO3HUKHOBEHUS SIMP, XapakrepucTuku nomieu.
Xumuueckui casur B IMP, koHCTaHTa SKpaHUPOBAaHM, CIIMH-CIIMHOBOE
B3aMMOJICHCTBHE, TApAMETPBI, onpeneisieMsie B IMP.




3anuck cnexktpos AMP, @ypre-ciekrpomeTpsl, AByMepHbIi SAMP. CiekTpockonust

12 3 [OIIP, cnuHOBBIE BeliecTBa, g-(hakTop, XUMHUECKU caBUT. Hanpasienus

npumeHenus JI1P, cnMHOBbIE METKH, CIIMHOBBIE JIOBYIIKH.

13 4

g IIOM.

OO01Ke TPUHIIUIIBL AIEKTPOHHOW MUKPOCKOMTUU. BUIBI H3TydeHHIA,

00pa3yromuxcst Mpu B3auMOJEHCTBUM IEKTPOHHOTO JIyda ¢ 00pa3LioM.
CkaHUPYIOIIAst ¥ MPOCBEYUBAIOIIAS AIEKTPOHHAST MUKpOCcKonusi. COmyTCTBYIOIINE
MeTOIbI, moTydaeMas uadopmarusi. [IpoGonoaroToBka asist IEKTPOHHON
MUKpocKoruu. OcoOeHHOCTH MOATOTOBKU 00pa3ioB st COM. [Ipobonoaroroska

14 4

OCHOBHBIE IPUHIUITBI MAaCC-CIIEKTPOMETpUH. PesxrMbl paboThl Macc-
cnexrpomerpa. KBanpynonbsHas, BpemsinponérHas 1 MAJIJIN macc-

cnexkTpoMeTpusi. OcOOEHHOCTH U MPUHLIUIIBI peaTu3alii aTOMHO-CHUIIOBOH,
TYHHEJIbHOW U OnrxHenoasHoi Mukpockonuu. uddepenunansuas
CKaHMpYIOIas KaTopuMeTpusi. TepMorpaBuMeTpudeckuii anams. [IpuHummns!
paloThl 1 Noy4aeMasi HH(opMaIys.

5.2. llpakTHyecKne 3aHATUS, CEMUHAPHI

Ne Ne
3aHATHA[pa3IeNa]

HanmenoBanue uim KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAJIMU3aTopa, OCHAIIEHHOTO
1 1  |mpuctaBkamu s Macc-criekTpoMeTpun u MK-criekrpockonuu razo00pa3HbIx
[IPOIYKTOB TEPMOJIN3a

[IpoGonoaroroBka juist Tepmuueckoro ananusa (TA), o6paboTtka gaHHbIX TA,
nHTeprpeTanys TA KpHUBBIX, TOJydaeMble TapaMETPhI

[Tpo6omnonrororka mist COM. Heopranuueckre u opraHuIeCKUEe OOBEKTHI.

[IpoGomonroToBka 1 0COOEHHOCTH MUKpOaHan3a o0pas3ioB Mmeronamu EDS,
WDS, EBSD, XRF

[Ipo6onoaroroBka asst [I9M BeICOKOTO paspernieHus

[IpoGonoarotoBka st macc-cnekrpometpun, UK, KP, YO-sugumoii
CIIEKTPOCKOTTHHI

2
3
4
5
6
7

Bl W O] NN

[TpoGomoaroroBka st metonoB PCTA, POA, SIMP, OITP.

(NS I S S N N S N L A [ S

5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

I[Moxsun CPC

Crucoxk nureparypsl (¢ ykazaHUEM
paszenos, IaB, CTPaHUI) / CChUIKA Ha

pecypce

CemecTtp

Koi-
BO
JacoB

MMOJITOTOBKA K 3a4ETy

duznyecKkrue METOAbI UCCIIEA0BaHU:
MCTOJAbI MArHUTHOT'O pC30HAHCa, MacCC-
CIIEKTPOMETPHUH, 30HJIOBOM U AIEKTPOHHOM
MUKpOCKonuu: ydyeOHoe mocobue / B.B.
AnuH. — YUenssOunck: M3naTenbCkuii EHTP
HOYpI'Y, 2020. — 96 c. dusnyeckre METOABI
MCCIIEIOBAHMSI, UCIIOIb3YIOIINE AIIEKTpOMar-
HUTHOE M3JTyueHHe: yuebHoe nocobue / B.B.
AnuH. — YenssOunck: M3naTenbCkuii IEHTP

11,5




HOVYpI'Y, 2019. — 80 c. Baititynesuu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuyeckuil aHanu3 OpraHu4YeCKUX
[MOJTUMEPHBIX MaTepUajIoB U KOMIIO3UTOB.
YueOHoe mocobue. — Tomck:
HarnmonanbHbBIH HCCIIEI0BATEILCKUN
ToMcCKuli rOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 351eKTpOHHAA
MUKPOCKOIHUS JIJIs1 HAHOTEXHOJIOT U,
Mertoabl U npuMeHeHue. — M.
W3narenscto "JlabopaTopus 3HaHuit",
2014. — 600 c. bassuis, O. K. BBengenue B
Kypc «Du3udeckre MeToAbl UCCIIEI0BAHUS B
xuMum» : yaeoHoe mocooue / O. K. bazpiis.
— 2-e mu3a. — Tomck : TT'Y, 2016. — 132 c.
Jlykos, B. B. ®usnueckue MeTobl
WCCIICIOBAHMS B XUMUH : yueOHOe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

duznuecKkrue METo/Ibl UCCIIEJOBAHUS:
METOJIbl MATHUTHOTO PE30HAHCa, MacC-
CHEKTPOMETPHH, 30HIOBOI U 3JIEKTPOHHOU
MUKpPOCKOIIUU: yueOHoe nocobue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2020. — 96 c. duznyeckre METOIbI
MCCIIE0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NTyueHue: yuebHoe nocobdbue / B.B.
ApnuH. — YensiOunck: M3naTenbekuii eHTp
OVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBetnuunsiii B.A.
TepMuyeckuil aHaIM3 OpraHUYeCKUX
[MOJIMMEPHBIX MATEPUAJTIOB U KOMITO3UTOB.
YueOHoe nmocodue. — ToMck:
MOJITOTOBKA K KOHTPOJIbHBIM paboTam . . 7 60
HannoHanbHbII HCClieI0BaTeIbCKUN
ToMmcknii TOCyTapCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PacTtpoBas anekTpoHHas
MUKPOCKOTIUS JIJIsT HAHOTEXHOJIOTHA.
MeTtoabl ¥ puMeHenne. — M.:
W3narenscTBo "JlabopaTopus 3HaHMt",
2014. — 600 c. ba3suis, O. K. BBenenue B
Kypc «Pu3udeckre MeTOAbl CCIICTOBAHUS B
xuMuny : yueonoe nocodue / O. K. baspuis.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
JlykoB, B. B. ®uznueckue metonsl
WCCIIEIOBAHMS B XUMHH : ydeOHOe mocooue /
B. B. JIykos, 1. H. Illep6akoB. — PocToB-
Ha-Jlony : O®Y, 2016. — 216 c.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYLero KOHTPOJIsl YCIIeBAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.




6.1. KouTpoabusie meponpusitusa (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUITHSI

Bec

Makc.
Oam

[Topsimox HauncaeHust
0aJoB

Yuu-
ThIBA-
ercsa B [TA

Texymmii
KOHTPOJIb

KP1

KontponpHas pabora
MPOBOJIUTCS Ha
MPAKTHYCCKOM 3aHITHH
B TeueHue 45 MUHYT
MUCHMEHHO I10 OMIIETaM.
B Ouiiere — qBa Bormpoca
W3 CIIHCKA,
MPUIATAIOIIETOCS K
KaKJI0i KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMMTBCS CO
CIIMCKOM KOHTPOJIbHBIX
BOTIPOCOB 3apaHee 110
METOAUYCCKUM
MaTepuaiam,
MPEICTABICHHBIM B
cucTeMe DJIEeKTPOHHBIH
HOYpI'V.

5 0aJUIOB — KaKIbIi
BOMPOC PACKPBIT
MOJTHOCTBIO, CTYJACHT
[M0Ka3aJl OTJIMYHEIC
3HAHUS, JaH
MPaBUJIbHBIN OTBET Ha
Ka)KIBIM 3aTaHHBIA
BoOIpoOC, 4 6anmna —
Ka)KJIbIid BOIIPOC
PACKpPBIT XOPOIIIO, C
TOCTAaTOYHOM CTEIICHBIO
[MOJIHOTHI, 3 Oayia —
Ka)KJIbIid BOTIPOC
PaCKpBIT
VIIOBJICTBOPUTEIIBHO,
HMEIOTCS
oTpeieIICHHBIC
HEJIOCTATKU I10 IIOJIHOTE
W COICPKAHHUIO KaKJIOTO
oTBeTa, 2 Oajia —
OTBETHI HE SBIISIIOTCS
JTOrMYeCKHU
3aKOHYEHHBIMU U
000CHOBaHHBIMH,
Ka)KIIBIM TTOCTAaBICHHBIN
BOMPOC PACKPBIT
HEYIOBJICTBOPHUTEIHHO C
TOYKU 3PEHUS TOJTHOTHI
W TITyOWHBI H3JIOKEHUS
MaTepuania, B OTBETax
MTPUBOISTCS
0eCCHCTEMHEBIC
CBEJICHMSI, OTHOCSIIUECS

G hepeHIMPOBAHHBIH
3aueT




K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeTOB, () 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP2

KontponpHas pabora
MPOBOJIUTCS HA
MPAKTHYECKOM 3aHITHH
B TeueHue 45 MUHYT
MICHbMEHHO IT0 OMJICTaM.
B Ouiiere — qBa Bormpoca
W3 CITHCKa,
MPHUJIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1o
METOIMYECKUM
MaTepuaiam,
MPE/ICTABICHHBIM B
cUCTEME DIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
[MOKa3aJl OTJINYHEIC
3HAHUS, TaH
MPaBUJIbHBIN OTBET Ha
KaKIIBIA 3aJaHHBIN
BOTIpOC, 4 Oanna —
Ka)KJIbIid BOTIPOC
PACKPBIT XOpOIIIO, C
I0CTaTOYHOMN CTETIEHBIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
MMEIOTCSI
OTIpe/IeTICHHBIC
HEJIOCTATKH IO TTOJTHOTE
W CONEPYKAHMIO KaXKI0TO
oTBeTa, 2 Oana —
OTBETHI HE SIBIISIOTCS
TTOTHYECKHU
3aKOHYEHHBIMU U

000CHOBAaHHBIMH,

i pepeHIpoBaHHBIH
3aver




Ka)KJIbIM TTOCTaBICHHBIN
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccucTeEMHEBIE
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKeE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
cofiepKaHNe OTBETOB HE
COBHAJAET C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIIsTIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymmii
KOHTPOJIb

KP3

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MUCHMEHHO IO OuIeTaMm.
B Ounere — nBa Bompoca
13 CIIHCKA,
MPUJIAraoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMUTHCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 10
METOIUYECKUM
MaTepHuaiam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJIEHT
MMOKa3aJl OTJINYHbIE
3HAHUS, 1aH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 Oanma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOUIO, C
TOCTaTOYHOM CTETEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHHO,

G hepeHIIMPOBAHHBIH
3aueT




HMEIOTCS
OTpe/IeTICHHBIC
HEOCTATKH I10 ITOJTHOTE
W CONIEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SIBJISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOTIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOIIATCS
OecCHCTEMHEIC
CBEICHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETAa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aII0B — 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,
MpUIararomerocs K
KaKJI0M KOHTPOJIbHOM.
CTyaeHTbI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJIBHBIX
BOTIPOCOB 3apaHee 1Mo
METOINYECKUM
MaTepHaam,
MpeCTaBICHHBIM B
cUCTEME DIEKTPOHHBIN
OVYpI'V.

5 0aJIOB — KaKIbIi
BOIIPOC PACKPHIT
MOJTHOCTBIO, CTY/IEHT
MOKa3aJl OTJINYHBIE
3HaHUS, JaH

HpaBHJ’ILHBIﬁ OTBCT HaA

Qg epeHIIMPOBaHHbIH
3a4yer




KaKIBIA 3aJaHHBIN
BOIpoOC, 4 Oanma —
Ka)KJIbI BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIIECHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbId BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
HMEIOTCS
OTpe/ieTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE
U COACPKAHHUIO 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
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BOrpocoM, 1 Garmi —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP5

KontponpsHas pabora
[MPOBOJIUTCS Ha
[MPAKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Borpoca
U3 CIIHCKA,
MPUJIATaoIIerocs K
Ka)KJ10 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee 1o
METOIUYECKUM

MaTCpuajiaM,

nmudepeHIpoBaHHBIH
3adeT




MpPE/ICTaBICHHBIM B
cucTemMe DIIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBHIO, 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 IOJIHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTAaBJICHHEIN
BOIIPOC PACKPBIT
HEYIOBJIETBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTtepuaa, B OTBETax
MIPUBOJIATCS
OecCcHCTEMHEIC
CBEIECHHUS, OTHOCSIIIECS
K IIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI WU
coJiep>kKaHNE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP6

KontponpHas pabora
MPOBOJIUTCS HA
HpaKTI/I'-IeCKOM 3aHATUHN
B TeueHue 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Guiiere — nBa Bompoca

i pepeHIpoBaHHBIH
3aver




W3 CIHCKa,
MPUITAraroIIerocs K
Ka)KJ10 KOHTPOJIbHOM.
CTynieHThl MOTYT
03HAKOMHTHCS CO
CITUCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee Mo
METOIUYICCKUM
MaTepHaiam,
MPEICTaBICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'VY.

5 0aI0B — KaXK bl
BOITPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT
[MOKa3aJl OTIMYHEIC
3HAHUS, JIaH
MpaBWIbHBIN OTBET Ha
Ka)XIbIi 3aJaHHBIN
BOIpoOC, 4 Oanma —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
JI0CTaTOYHOM CTENIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKPBIT
YIOBJIETBOPUTEIBHO,
MMEIOTCS
ornpe/eeHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBJISIIOTCS
JTOTMYeCKHU
3aKOHYCHHBIMU U
000CHOBAaHHBIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEY/I0BJIETBOPUTEIIBHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOJATCS
OeccHCTEeMHEBIS
CBEJICHHS, OTHOCSIITUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHNE OTBETOB HE
COBITAJIACT C
[10CTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU




sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

[Ipome-
KYTOYHAs
aTTecTalus

JlnddepeHmpoBaHHBIT
3a4€T

[IpomexyTouHas
aTTecTaIus
(muddepenmpoBaHHBIH
3a4€T) MPOBOJUTCSA B
ycTHOM (hopme. B
owieTe Ba BOIpoca.
J111s1 MOATOTOBKH
[peJIaraloTcs BOMPOCHI
K

i epeHIIpPOBaHHOMY]
3a4€Ty. 32 OTBET Ha
Ka)KJIbIid BOTIPOC
CTYIEHT MOXET
MOJIYYUTh MAaKCUMAJTbHO
5 0amI0B, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCEro 3a Ouer —
MakcuMaJibHO 10
6amioB. Kpurepuu
OIICHUBAHUS OTBETA Ha
BOIIPOC B Ouiere: 5
0aJJI0B — CTYEHT
IEMOHCTPUPYET:
r1yOOKHe
MCYEPIIbIBAIOIINE
3HAHUS B TOHUMaHUH,
W3JI0)KEHUH OTBETAa Ha
BOIPOC, OTBET
TOTUYECKU
MMOCIIEIOBATEIbHBIN,
COJEPIKATEIIbHBIMN,
[TOJIHBIM, IPABWIBHBIN U
KOHKPETHBII; 4 6amma —
TBEPJIbIC 3HAHUS
MaTepuania, MpaBUIbHOE
MOHUMaHUE CYIIHOCTH U
B3aUMOCBS3U
paccMaTpuBaeMbIX
[IPOLIECCOB U SIBJICHUIA,
OJTHAKO, OTBET
HEJ0CTAaTOYHO MOJIHBIH,
nMeroTes 1-2
HE3HAYUTEITbHBIX
3aMeuaHus
MpenoaBarens,
[OCJIEJOBATEIILHEIN U
KOHKPETHBIN OTBET,
CTY/ICHT CBOOOTHO
yCTpaHsIeT 3aMeUaHus
MperoiaBaTeis mo
OTJEBHBIM YacTsIM U
[TyHKTaM OTBETa; 3

G hepeHIIMPOBAHHBIH
3aueT

Oana - TBCPABIC 3HAHUS




Y IOHUMAaHUe
OCHOBHOT'0; OTBET HE
COZIEPKUT IPyOBIX
OIIINOOK, HO €CTh OoJiee
2-X HETOYHOCTEH U
3aMe4YaHui, pu
YCTpaHEeHUU
HETOYHOCTEH 1
HECYIIeCTBEHHBIX
OIIMOOK B OCBEIICHUH
OTJICbHBIX MOJ0KCHUH
TpeOYIOTCSI HABOJIATITNE
BOTIPOCHI
npenojaBates; 2 6amna
—TpyOble OMIMOKHU TpU
OTBETE Ha BOTIPOC, HE
oomee 50% otBeTa
COCTaBJISIOT
MpaBUIILHBIC CBEJICHUS,
CTY/ICHT IEMOHCTPUPYET
HEYBEpPEHHBIC 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

Bua npomexxyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTecTaluu OLICHUBAHUS
WToroBblii pedTHHT 00yUaronierocsi MoxxeT (hOpMHUPOBATHCS Ha
OCHOBAHHH TOJBKO TEKYIIET0 KOHTPOJIS, TyTEM CIIOKEHMUSI
pEUTHHTA 3a IOJyYEHHBIE OIIEHKU 3a KOHTPOJIbHO-
jddepeHtmpoBanHbiii PENUTHHIOBBIE MEpONPHATHS TEKYILEro KOHTIEOJI;L"CTyL[eHT B coorBercTBUM
saueT BIpaBe MPUNATH Ha AU HEPEHITUPOBAHHBIN 3a4ET IS c . 2.5, 2.6
yily4ylieHus cBoero pertunra. [Ipomexyrounas arrectauus ([lonoxeHus
(muddepeHmpoBaHHBIN 3a4ET) MPOBOIUTCS B YCTHOH dopMme.
B Gunere aBa Borpoca. Jlji MOArOTOBKH Ipeiiaratorcs
BOMPOCHI K MU HepeHIIIPOBAaHHOMY 3a4ETY.
6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIIETEHIIUU €3yJIbTaThl 00y4EeHUS bhlalslh

3HaeT: CTAaHJAPTHBIC METOABI ITOJTYUCHUA, I/IIICHTI/I(l)I/IKaIII/II/I 1 UCCICOOBaHUA

YK-1 CBOMCTB BEIIIECTB U MaTepHajIoB, MpaBmiIa 00pabOTKH U 0POPMIICHUS

PE3yIBTaTOB PabOTHI

YK-1 'YMeeT: BEIOUPATh TEXHUYECKUE CPEJICTBA JUIsl M3MEPEHHs] OCHOBHBIX




apaMeTPOB TEXHOJIOTMUECKOTO MPOIiecca, CBONCTB ChIPbsl U MPOAYKIIUN

MNMmeet HpaKTI/I‘{eCKI/Iﬁ OIIBIT: OCYHICCTBIICHUS TCXHOJIOTNYCCKOT'O ITpOo1iecCa B

VK-1 HHA-HHHHAHH
COOTBETCTBHU C PETIIAMEHTOM

OIK-2 3HaeT: 6a30BbIe 3HAHUA U1 cOopa U 00paboTKK HHGOpPMALIUU B 00JIaCTH TAAAAND
HKOJIOTHH U TIPUPOIOTIONH30BAHUS
YMeeT: MpuMeHATh 0a30BbIe 3HAHUS (U3UYECKUX U XUMHUYECKUX 3aKOHOB U

OIIK-2 aHaJIM3a SBJIICHUN JUTsl PEIIeHUs 3a/1a4 B 00JIaCTH SKOJIOTHH U FAHAHHAHHH

IIPHUPOAOIIOJIL30BAHUA

HMeeT mpakTUYEeCKUI OMBIT: UCIOJIb30BAHUS 3HAHUN €CTECTBEHHOHAYUYHOIO U

OIIK-2 MAaTCMATUYICCKOI0 MUKJIOB IJId CUCTCMATU3allMU JaHHBIX IJI PCIICHUA 3a/1a4 B
00J1aCTH SKOJIOTHH U IMPUPOAOITIOJIB30BAHUA

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
KypHan HeopraHu4ecKoi XuMuu

KypHan oprannyeckon XuMuu

Kypnan ¢puznueckoit Xumun

Heoprannueckue marepuaisl

Bectuuk "HOYpI'Y". Cepus "Xumus"

Nk W=

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. ®usuyeckue METOJIbI UCCIIEIOBAHUSA: METO/Ibl MATHUTHOTO PE30HAHCA,
Macc-CIeKTPOMETPHUH, 30HAOBOM U AIIEKTPOHHON MUKPOCKOIHUH: Y4eOHOE rocooue /
B.B. Apnun. — Yensbunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.
2.  ®usnyecKue METOIBI UCCIICIOBAHMS, UCTIOB3YIOIIHNE AICKTPOMAr-
HUTHOE M3IyueHue: yueoHoe mocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. ®usnyeckue METOBI UCCIICOBAHUS: METOBI MATHUTHOTO PE30HAHCA,
MAacCC-CIEeKTPOMETPHUH, 30HA0BON U IIEKTPOHHOW MUKPOCKOIIUU: Y4eOHOEe mocodue /
B.B. ABaun. — Uensounck: U3marensckmii nentp FOYpI'Y, 2020. — 96 c.
2.  ®wusnyecKue METOABI UCCIIEIOBAHMS, UCTIOIB3YIOIIHNE AIEKTPOMAr-
HUTHOE H31y4yeHue: yueoHoe nocodue / B.B. Apaun. — Yensounck: U3narensckuid
uentp FOYpl'Y, 2019. - 80 c.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Bun HaumenoBanue
JINTEPATYPBI pecypca B

Ne bubnuorpagpuueckoe onrcanue
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OcHOBHAasA 9bC usnarennpcTBa o
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nureparypa Jlanb 9 N .
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HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpodHo)

[Tepedenpb ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne Q1 CIUTITHHbI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Bupn 3anstuit aNg [pelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS Pa3IMYHBIX
YA BUJIOB 3aHATHI
307
Jlekuun (1a) Jlocka, mapkepbl
1. Onpenenurens nopoBbIX XapakTepucTuk ASAP-2020. 2. Ananu3zatopsl
pa3mepa gacTuil B cycnensun (komriekc) Microtrac S-3500, Nanotrac 253 Ultra.
IIpakTuueckue
AT 1 04 |3. Cucrema TEpMUYECKOTO aHAIM3a B COCTAaBE CUHXPOHHOTO TEPMHUYECKOTO
COMUHADEL (1) |amammsaropa (TT-JICK) Netzsch STA 449C «Jupiter» 1 KBaapynoasHOTO Macc-
p cunektpomerpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMUUYECKHI aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
paKTHIecKHC 1. Komreke ckaHupyrorieid anekTporHoi mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHS U . N
COMUHADDI (1) |IIpocBeunBaroIIMii AIEKTPOHHBIN MHUKPOCKOT BBICOKOTO pasperieaus Jeol JEM-
p 2100. 3. IudpaxromeTp peHTreHOBCKHi mopomkoBbiii Rigaku Ultima IV.
[IpakTnueckue
307
3aHATHUA U (1a) Jlocka, Mapkepsl
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