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1. HEJIX OCBOEHUA

1.1 | Llens ocBOCHUS TUCIUIUIMHBI — (JOPMHUPOBAHIE KOMIICTEHIINI B COOTBETCTBHH C yUeOHBIM IUIAaHOM, a TAKXKE H3YUCHHE U
peleHue NpaKTUIeCKHX 3aad Mo UCIOIB30BAHUI0 BO3MOXKHOCTEH JU(PPAKIIUOHHBIX METOJIOB ISl aHATIM3a CTPYKTYPBI
HaMaTepHasoB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIPAMMBI

Biok OIT: b1.B.JIB.02

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |Merononorust Hay4HbIX UCCIEA0BAHUIL

2.2 Jucuunianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 | KoMmMepuuanu3aius HayqHbIX pa3paboTok

2.2.2 |IloaroroBka K mpouexype 3allUThl U 3aIIUTa BEITYCKHON KBaTH(UKAIUOHHON paboThI

2.2.3  |IIpenauruioMHas MpaKTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMITIETEHIISAMUA

OIIK-4: CniocoGeH BbIOMPATh M HCNO/Ib30BATH COBPEMEHHbIC HHCTPYMEHTAIbHbIC METO/bI U TEXHOJIOTHH, 0CBAMBAThL HOBbIC
MeTOAbI H TEXHUKY HCCJICIOBAHNUI /15 pellleHHs] KOHKPETHBIX 32124 NPo(ecCHOHATBHOIl JesiTeTbHOCTH; MOJEJIMPOBATD AJIs
TPOBeICHUSA AeTANBHBIX H CJI0KHBIX TEXHHYECKHX HCCIeJ0BaHMIl; HCCIeJ0BaTh NPHMEHEeHHe HOBBIX U HOBeiflmx
TeXHOJIOTHI B 00J1aCTH COOTBETCTBYIOIIEH MHKEHEPHOM crienuaau3auuu

3HaTh:

OIIK-4-31 OcHOBHBIE TTOMCKOBBIE CUCTEMBI JIJIsT ITOMCKA COBPEMCHHBIX THCTPYMCHTAJIBHBIX METOA0B U TEXHOJIOT U

IIK-2: Cnoco0eH pa3padaThiBaTh NPeIJI0KeHHs 10 COBEPLICHCTBOBAHUIO 0M0- H HeliPOTEeXHOJIOTHIl C HCII0JIb30BAHHEM
KJIETOYHBIX CTPYKTYP

3HaThb:

I1K-2-31 MeTonsl IpoBeIcHUs CTPYKTYPHOIO aHAJIN3a MAaTEPUAJIOB

OIIK-5: Cnoco0eH NJIaHUPOBATHL U NPOBOJUTH KOMILICKCHbIC IKCIIEPHMEHTAIbHbIC U PACYCTHO-TEOPETHYCCKHE
HCCJIeIOBAHNSA N0 Pa3paboTaHHOll NporpaMMe, KpUTHYECKH AHAJIU3HPOBAThH, 00001aTh U HHTEPHIPETHPOBATD MOJIy4YeHHbIC
JKCIEePUMEHTATbHbIC JaHHbIC; BBINMOJHATH CJI0KHOEe HHKEHEPHOE MPOEKTHPOBAHHNE, 2 TAK:Ke IPOCKTHPOBAHKE H
NpOBeJeHHe KOMILIEKCHBIX HCCIeJOBAHUM

3HaTh:

OIIK-5-31 AHaJ'II/ITI/I‘{eCKI/IG, BBIYUCIUTCIIBHBIC U SKCIICPUMCHTAJIBHBIC METOAbI JI PCHICHUA 3a1a4 B 001acTH OMOTEXHOJIOIHH

OIIK-2: Cnioco0eH UCNOJb30BaTh CHEUAJIU3UPOBAHHOE NPOrPaMMHoOe o0ecrieyeHue, 6a3bl JaHHBIX, A/1aANITHPOBATH
HU3BECTHBIE MPOrpaMMHBbIe NPOIYKTHI, 3JIeMEeHThI HCKYCCTBEHHOT0 MHTEJIJIEKTA /115 pelieHust 3a1a4 npogeccuoHalbHOI
HesITeTLHOCTH

3HaTh:

OIIK-2-32 SI3bIKH BEICOKOTO YPOBHSI JJIS TPOBEACHHS PACUCTOB M BU3yAIN3alUH PE3yIbTaTOB

OIIK-2-31 anroput™ OopraHu3aIuy BITOTHEHMs pabOT B 001aCTH PEHTIEHOCTPYKTYPHOTO aHATTN3a

OIIK-5: Cnioco0eH MJIAaHMPOBATH M MPOBOJAUTH KOMILJIEKCHBIE IKCIIEPUMEHTAJILHbIE U PACYETHO-TeOpPeTHYeCKne
HCCIeJ0BAHUS 10 Pa3padoTaHHOM NPOrpaMMe, KPpUTHYECKH AHAIN3HPOBAaTh, 000011aTh U HHTEPIIPETHPOBATH I0Jy4eHHbIE
JKCIIePUMEHTA/IbHbIE JaHHbIC; BLINOJIHATD C10:KHOE HH:KEHEPHOe POeKTHPOBAHNE, a TAKIKe POEKTHPOBAHUE H
NpoBeIeHHe KOMILIEKCHBIX HCCJIEA0BAHUM

YMmerb:

OIIK-5-Y2 KpuTtnuecku aHaTU3upOBaTh, 00001IaTh U MHTEPIPETUPOBATH MTOTYUECHHBIE IKCIIEPUMEHTAIbHbIE JaHHBIE

OIIK-5-Y1 IlnanupoBaTh 1 MPOBOJUTH KOMIUIEKCHBIE 3KCIIEPUMEHTAILHBIC U PACYETHO-TEOPETHUECKHE UCCIIEIOBAHUS TI0
pa3paboTaHHOH IporpaMme

IIK-2: Cnoco0eH pa3padaThiBaTh NPeIJI0KeHHs 10 COBEPLICHCTBOBAHUIO 0M0- 1 HEliPOTEXHOJIOTHIl C HCII0JIb30BAHHEM
KJIETOYHBIX CTPYKTYP

Ymerb:

TIK-2-V1 IIpou3BoauTh CTPYKTYpHBIN aHAIN3 MaTEpUAIIOB




OIIK-2: CniocoGeH ucnoJib30BaTh CHEUATH3MPOBAHHOE IPOTPAMMHOE o0ecneueHne, 0a3bl JaHHbIX, aJallTUPOBATH
H3BeCTHbIE MPOrPaMMHBIE POIYKTHI, 3JIEMEHThI HCKYCCTBEHHOTO MHTEJVIEKTA /IJIs1 pelieHusl 32124 NpodeccHoHAIbHOI
AesTeJbHOCTH

YMmerb:

OIIK-2-Y1 ¢popMmynarpoBaTh LieNU BEIIOIHEHHs padoT U MpeJiaraTh MyTH UX JOCTUYKEHUS, BRIOMPATh COOTBETCTBYIOIIUE
HPOrpaMMHbIE TIPOAYKTHI M UX YACTH JJIS PEIICHHS KOHKPETHBIX NMPO(eCcCHOHAIBHBIX 334

OIIK-4: Cniocoden B]:Iﬁl/lpa'l'b H UCIIOJIB30BATH COBPEMEHHbIC HHCTPYMEHTAJIbHBIC ME€TO/IbI H TEXHOJIOI'MH, OCBAMBATH HOBbIE
METOAbI U TEXHUKY HCCIeN0BAHMI 115 pemicHUA KOHKPETHBIX 3a1a4 npotbeccnona.m,ﬂoﬁ ACATECIbHOCTH; MOACTUPOBATD IJIH
npoBeIeHUs T1€TAJIbHBIX U CJI0KHBIX TEXHUYECKUX l/lCCJ’lQ}lOBal—ll/Iﬁ; HUCCIeA0BATh IPUMEHEHHE HOBBIX H HOBeHIINX
TEXHOJIOTHIi B 00JIaCTH COOTBeTCTBleIIIeﬁ HHH(EHepHOﬁ CenuaJIM3alum

YMmerb:

OIIK-4-Y1 HaxonuTb 1 UCNIOIB30BaTh COBPEMEHHBIE HHCTPYMEHTAIIbHBIE METOABI U TEXHOJIOTHH, OCBAUBATh HOBBIE METOABI U
TeXHHUKY UCCIEJOBAHUM OIS pelIeH:s KOHKPETHBIX 3a/1a4 IPoheCCHOHANBHOM AeSTeIbHOCTH

IIK-2: Cnoco6eH pa3padaTbIBaTh NPeIJI0KeHHS N0 COBEPIICHCTBOBAHUIO 0HO0- H HeHPOTEXHOIO0THii ¢ HCIO0Ib30BAHHEM
KJIETOYHBIX CTPYKTYP

Baagern:

[IK-2-B1 HaBeikaMu I1aHUpPOBAaHUE U MPOBEACHUE MEPUOTUIECKOr0 KOHTPOJISI TEXHOIOTMYECKUX (PAKTOPOB TUIIOBBIX PEKUMOB
00paboTku

OIIK-2: CniocodeH Ucno/Ib30BaTh CHEHATN3HPOBAHHOE NPOrPaMMHOe o0ecrieyenue, 6a3bl JaHHBIX, AAANTHPOBATH
H3BeCTHBIE MPOrpaMMHbIE POAYKTHI, 3JIEMEHTHI HCKYCCTBEHHOT0 HHTEJJIEKTA /IS pelieHusi 3a1a4 npogeccnoHaabHOi
JeITeJILHOCTH

Baanernb:

OIIK-2-B1 HaBbIikamMu cOOpa HCXOMHBIX TAHHBIX JIJIS IPOBEIICHHS PEHTITCHOCTPYKTYPHOTO aHAIN3a

OIIK-4: CniocoGeH BbIOMPATh M HCNOJIb30BATH COBPEMEHHbIE HHCTPYMEHTAIbHbIEC METO/AbI U TEXHOJIOTHH, 0CBAMBAThL HOBbIE
MeTOJbl H TEXHUKY HCCJIeJOBAHUN IS pellleHUs] KOHKPETHBIX 32124 NPo(decCHOHAIBHOM NeATeJIbHOCTH; MOAEJIHPOBATH JJIs
NPOBeIeHNS AeTANBHBIX H CJI0KHBIX TEXHHYECKHX HCCIeJ0BaHMIl; HCCIe0BaTh NPHMEHEeHHe HOBBIX U HOBeiflmx
TeXHOJIOTHI B 00J1aCTH COOTBETCTBYIOIIEH MHKEHEPHOH Crienuaau3anuu

Baagernb:

OIIK-4-B1 HaBbikamMu MOJCTUPOBAHUS IS IPOBECHNUS ACTATBHBIX U CIOKHBIX TEXHHYECKUX UCCIICAOBaHNI

OIIK-5: Cnioco0eH MJIAaHMPOBATH M MPOBOAUTH KOMILJIEKCHBIE IKCIIEPUMEHTAJIbHbIE U PACYETHO-TeOpeTHYeCKre
HCCIeJ0BAHUS 10 Pa3padoTaHHOM NPOrpaMMe, KpUTHYECKH AHAIN3MPOBAaTh, 00001aTh U HHTEPIIPETHPOBATH I10JIy4eHHbIE
IKCIIePUMEHTA/IbLHbIE JaHHbIC; BLINOJIHATD C10:KHOE HH:KEHepPHOe MPOeKTHPOBAHNe, a TAKIKe IPOEKTHPOBAHUE H
NpoBeeHHe KOMILIEKCHBIX HCCIEeN0BAHUM

Baangern:

OIIK-5-B1 HaBblkamu CIIOKHOTO WH)KEHEPHOT'O MIPOSKTUPOBAHUS, @ TAKKE MPOSKTUPOBAHMUS U ITPOBEICHHUS KOMIUIEKCHBIX
HCCJICIOBaHUH

4. CTPYKTYPA U COJAEP)XAHUE

Kox Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHI Nt pecypcsl padoTsI
Pa3gen 1. BBeaenne.
ITocTanoBka Hean U 3a1a4
Kypca.
1.1 HcTOUHUKY U AETEKTOPEI 2 8 OIIK-2-31 J1.2 KM1 P1
PEHTI€HOBCKOTO M3ITyUeHHS. OIIK-2-Y1 JI1.3J13.1
CHHXPOTPOHHOE HU3ITy4YeHHUE OIIK-2-B1 IIK- | B1 32 33 54
1 J1a3epsl Ha CBOOOTHBIX 2-31 IIK-2-V1
JJIEKTPOHAX. OIIK-4-31
B3aumogeiicTBrue uzimydeHust OIIK-2-32
C BEILIECTBOM, 3aKOH OIIK-5-V1
ocmabnenus. /TIp/ OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1




1.2 Pentrenosckas onrtuka. /IIp/ 6 OIIK-2-31 JI1.2J13.1 KM1 P2
OIIK-2-V1 21323354
OIIK-2-B1 IIK-
2-31 OIIK-4-31
OIIK-4-V1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
1.3 Kpucrannorpadus 10 OIIK-2-31 J1.2 KM1 P3
6uomonekyn u oenkos. /IIp/ OIIK-2-V1 JI1.3J13.1
OIIK-2-B1 IIK- | D1 32 23 B4
2-31 OIIK-4-31
OIIK-4-V1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
1.4 Pentrenosckas 10 OIIK-2-31 J1.2 KM1 P4
MUKpOTOMOrpadus u OIIK-2-V1 JI1.3J13.1
ntuxorpadus. /TIp/ OIIK-2-B1 IIK- | D1 32 23 54
2-31 OTIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
Pasnea 2. Paccesinune
PEHTTeHOBCKHUX JyJei
HAeaTBHBIM H PeaJbHBIM
KPHCTAJJIOM
2.1 Paccesiaue nneansHbIM 8 OIIK-2-31 JI1.2 KM1 P5
(6e3nedeKTHRIM) OIIK-2-Y1 JI1.3J13.1
KpuctayioM. Ycnosus Jlayn. OIIK-2-B1 IIK- | B1 32 33 54
Metoast PCA. Paccesinue 2-31 TIK-2-VY1
KpHCTaJIIa C Ie(eKTaMu. OIIK-4-31
Mogenb cyOCTpyKTYpBI. OIIK-4-Y1
Bnusiaue neexToB u OIIK-4-B1
nucnepcaoctu OKP Ha OIIK-2-32
HMIMPUHY U OpodUIh OIIK-5-31
PEHTIeHOBCKUX JuHUH. /TIp/ OIIK-5-VY1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
2.2 OCHOBHBIE XapaKTEPUCTHKH 2 OIIK-2-31 J1.2
MPOQHIIS pEHTTCHOBCKOM OIIK-2-Y1 JI1.3J13.1
nvann. UHTEeHCUBHOCTD OIIK-2-B1 IIK- | 21 22 23 B4
oTpaxkeHuil. Bnusinue gona 2-31 1IK-2-V1
Ha TOYHOCTh U3MEPEHUS B OIIK-4-31
TUppakToMeTpUH. MeTo bl OIIK-4-Y1
CHIDKEHHS YPOBHS (pOHA OIIK-4-B1
(Monoxpomaru3arusi). /TIp/ OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 ITIK-

2-Bl




23

Teoperuueckuii pacyer
¢ pakrorpamm. Beibop
YCIJIOBHH CHEMKH.

Mp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
[1K-2-B1 OIIK-
4-31 OIIK-4-
V1 OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1

J1.2
JI1.3J13.1
510520354

KM1

P7

2.4

Peanuzanus metona Jlays nns
ornpeAesieHUs] OPUSHTUPOBKU
MoHOKpucTamia. /I1p/

10

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-B1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1

J1.2
JI1.3J13.1
3105203354

KM1

P8

2.5

MaioyrinoBoe paccesiHue
PEHTI€HOBCKUX JIy4en 1is
HCCIIeIOBaHMS OSIIKOB U
6uomonexy. /TIp/

12

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-B1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1

J1.2
JI1.3J13.1
3105203354

KM1

P9

2.6

Jomamraee 3ananue Nel.
Pacuer nugpakunoHHOrO
cnektpa daspl. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
31032

2.7

Jlomarinee 3aganue Ne2,
OmnpezencHue OpUEHTUPOBKH
MoHOKpHcTamuia. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

1.2
JI1.3J13.1
01020354

2.8

JomamnHee 3amanue No3.
HccnenoBanne OHOMONIEKYIT
METOJIOM MaJIOyTIIOBOTO
paccestaust. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
310203354




2.9

IToAroToBKa K MPaKTHYECKUM
3aHATHAM paszena Paccesinue
pPEeHTreHOBCKUX Jy4ueit /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-Bl

J1.2
JI1.3J13.1
92 D4

Pa3nen 3. ®usuko-
XMMHYeCKHe CBOlicTBa
OnMoMaTepuasIoB U UX
HCCJIeI0BaAHNE

3.1

AHanu3 CTpyKTypbl
ouomarepuanos /IIp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-V1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-Bl

1.2
JI1.3J13.1
01023354

32

Anams cyOCTpyKTypbI
OrooMaTepHaoB 1o
IpOMUITIO IBYX JTUHHH
(CAITPJI). Ananu3
CyOCTpYKTYypBI
HaHOMATEPHAJIOB METOIOM
®oiirr-annpokcumarmu /p/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
010232354

33

Ananu3s napameTpoB
CyOCTpYyKTYpBHI 11O
WHTErPalIbHON IHpPUHE 2-X
munaui. /TIp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
0103023334

34

AHanu3 napaMeTpoB
CyOCTPYKTYpBI METOIOM
TATTPJI (DoiirT-
anmpoxcumanun). /Ip/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
01023354




3.5

CTpyKTypHBIH aHaNN3
6romonexy u 6enkos /T1p/

20

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
510520354

3.6

JomamnHee 3ananue No4,
AHanu3s napameTpoB
CyOCTpYKTYypBI
HAaHOMATEPHAJIOB T10
IpoQUIIO IBYX JTUHUN
METO/IOM aIIPOKCUMAINHN U
T'AIIPJI. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
3105203354

3.7

Jlomamnee 3aganue NoS.
CTpyKTYpHBII aHAIIN3
GroMoInexy ¢
ucnonszoBanuem 110
CrysAlis Pro. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

1.2
JI1.3J13.1
01023354

Pasgen 4. Pentrenosckuii
¢a3oBbIi aHAIN3

4.1

PeHTreHoBCckmii (ha3oBbIiH
aHanmu3 (Ka4eCTBEHHBIA 1
KOJIMYECTBEHHBIN) C
npumenenuem [10. /TIp/

OIIK-2-31
OIIK-2-V1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3J13.1
010223354

4.2

KauectBenHnslii u
KOJTMYIECTBEHHBIN (ha30BbIH
aHaJIN3 C UCIIONIB30BAHHEM
nporpamMm PHAN u PHAN%
(PDXL). /Ip/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

J1.2
JI1.3]13.1
31032




43

Jlomarinee 3aganue Ne6.
PenTreHoBckmii (ha3oBbIi
aHanmu3 (Ka4eCTBEHHBIA 1
KOJIMYECTBEHHBIN) C
npumenenuem I10. /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-Bl

J1.2
JI1.3J13.1
21092

44

IMoaroToBKa K 3aHATUSM T10
pasneny POA /Cp/

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-Bl

1.2
JI1.3J13.1
33

Paznen 5. [Ipumenenne
3JIEKTPOHHOI
MMKPOCKOIHH 15
HCCIeJOBAHUS
OnomartepuaJoB

5.1

IIpumenenue
IIPOCBEYMBAOLIECH
3NIEKTPOHHON MUKPOCKOIHU
JUISL aHAIU3a
6uomarepuanos. /I1p/

12

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

JI1.1 J11.2
JI1.3J12.1J13.
1
3105203354

5.2

Oco0eHHOCTH ITOArOTOBKA
00pasLoB AJIs UCCIEIOBaHUS
B PacTpOBOM JICKTPOHHOM
MUKPOCKOITAN
6uomarepuainos. /I1p/

12

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 IIK-2-V1
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
010203354

KM2

53

[Ipumenenue pactpoBoi
3IIEKTPOHHON MUKPOCKOIHU
JUISL aHAJIU3a
6uomarepuainos. /I1p/

12

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
2-31 [IK-2-V1
OIIK-4-31
OIIK-4-V1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-Bl

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
01323334

KM3




5.4 [TonroroBka K MpakTHYECKUM 3 180 OIIK-2-31 JI1.1 J11.2
1 1a00paTOPHBIM 3aHATHIM OIIK-2-V1 JI1.3J12.1
o I[I9M u POM /Cp/ OIIK-2-B1 IIK- | JI2.2J13.1
2-31 TIK-2-Y1 24
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
Pasnen 6. [IpakTnyeckue
HABBIKM pPadoThl HA
AHAJUTHYECKOM
o0opyroBaHUU
6.1 [IpakTuyeckue HaBBIKU 2 20 OIIK-4-31
paboThI HA AHATUTHYECKOM OIIK-4-V1
obopymosanuu /Ip/ OIIK-4-B1
OIIK-2-Y1
OIIK-5-31
OIIK-5-V1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
6.2 Brmonaenue /13. 2 4 OIIK-4-31
ITpopabotka MaTepuana mo OIIK-4-V1
teme "lIpakTHuecKre HaBBIKU OIIK-4-B1
paboThl Ha AHATTUTHYECKOM OIIK-2-V1
obopymoanun" /Cp/ OIIK-5-31
OIIK-5-Y1
OIIK-5-Y2
OIIK-5-B1 IIK-
2-B1
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KontpoJbHble MeponpusiTusi (KOHTPOJIbHAS paboTa, TecT, KOJJIOKBUYM, IK3aMeH M T.II), BONPOCHI AJ1sl
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponsHoe r][/lr})lo};ef;:gme B
KM MepompHATHE It PBI OITPOCHI JUTSI TOATOTOBKU

KOMITETCHIIAH




KM1

Bonpocs! x
9K3aMEHY JUIs
CaMOTIOATOTOBKH

OIIK-4-31;0I1K-2-
31;0IIK-2-32;0I1K-
5-31;11K-2-31

1. Pentrenosckuil audpakromerp. OnrTudeckas cxema.
JlocToMHCTBA M HEAOCTATKU T (PPAKTOMETPUUECKOr0 METO1a
perucTpanuy TuQpaKIHOHHON Kap-THHBL. BHUIsl 00pa3mos 1t
aHaIM3a.

2. OnTHyeckas cxeMa MPOCBEYMBAIOLIETO 3JIEKTPOHHOTO
MHKpocKora. OCHOBHBIE XapaKTEPHCTHKI MUKPOCKOIIOB (pa3pelieHue,
TITyOMHA Pe3KOCTH, ToJie 3peHus U 1p.). [loxroroBka 06pasIios.
JlocTOMHCTBA U HEOCTATKH MPHU UCCIIEJOBAHUN HAHOMATEPUAIIOB.

3. Cmonenupyite audpakrorpaMMy IOIMKPUCTAIIHMIECKOTO
alpha-Fe, cHsaTyt0 ¢ ncrionb3oBanneM FeKa-m3nyuenus. Cuunraiite, 9T0
JuIs Beex oTpaxkeHui |F/Vsa|2=60.

4. Paccesinue nneanbHbM (06e31eEKTHBIM) KPUCTAIUIOM.
Ycnosus Jlays. Ypasuenue Bynbga-bparra.

5. IIpuMeHeHrEe NPOCBEUUBAIOIIEH 3JIEKTPOHHOM MHKPOCKOMUH
JUIS aHanu3a HaHoMartepuanoB. OcHOBHBIE 3a1a4n MeToza. [ToaroroBka
00pasIoB.

6. Ormpenenute pazmep HaHoyacTul Au nopomke; aAu = 4,08
A. Mznyuenne Cu-Ka, lambda = 1,54 , nuaus (311).
HuctpymentanbHoe ymupenue b = 0,21 rpap., oduiee, ucnpaBieHHOE
Ha ny6net, B = 0,42 rpan. [Ipodunu muann Ha audpakTorpaMmme
YIOBIIETBOPHUTEIIFHO alIIPOKCUMHPYIOTCS QyHKIMeH [aycca
(B2=b2+beta2). Muxponedopmanueii pemeTku npeHeopeds.

7. Onrtuueckas cxema MPOCBEUUBAIOIIETO 3JIEKTPOHHOIO
MHKpocKora. OCHOBHBIE XapaKTEPHUCTHKH MUKPOCKOIIOB (pa3perieHue,
riryOMHA pe3KOoCTH, Tolie 3peHus u mp.). [loxroroBka 06pasIios.
JlocTOMHCTBA U HEIOCTATKH MPU UCCIIEJOBAHUN HAHOMATEPUAIIOB.

8. ITpumeHeHne mpocBeunBaroIieil 37eKTPOHHOH MUKPOCKOIHU
JUIS aHaJTM3a HaHoMartepuanoB. OCHOBHBIE 3anaun MeToza. [ToaroroBka
00pa3noB. Bugs! koHTpacTa n3o00paskeHus.

9. OnumuTe anropuT™ aHaau3a YHIMPEeHHs JIMHUN METOJ0M
DoHTT-anmpOoKCHMAIHH (Kak MPOBECTH SKCIIEPUMEHT, YTO IIPOM3BECTH C
3a(hMKCHPOBAaHHBIMU JIMHUSIMH, KaKyl0 CHCTEMY YPaBHCHHUI PEIIaTh).
10. [Ipumenenue pacTpoBoi 3JIEKTPOHHOM MUKPOCKOIMHU ISt
aHajM3a HaHOMAaTepHanoB. JJOCTOMHCTBA U HEOCTATKU METO/A.
OCHOBHBIE XapaK-TEPUCTHKH MUKPOCKOMOB. [loaroTroBka 06pasmos.

11. Onrtuueckas cxema pacTpOBOTO AIEKTPOHHOTO MHKPOCKOIIA.
OCHOBHBIE XapaKTEPHCTHKHA COBPEMEHHBIX PACTPOBBIX 3JEKTPOHHBIX
MHKpOCKOITOB. [loaroToBka 06pasnoB. Buasr koHTpacTa.

12. UyBCTBUTEIIBHOCTh PEHTTEHOBCKOIO Kaue€CTBEHHOI'O
(hazoBoro ananuza, akTOpkl 3aTPyIHSIONINE KaueCTBEHHBIN (a30BbIit

KM2

Konnoxsuym

OIIK-4-31;0I1K-2-
31;0I1K-2-32;0I1K-
5-31;11K-2-31

HpI/IMCHeHI/Ie HpOCBe‘lI/IBaIOIJ.[Cﬁ 3J'ICKTpOHHOI71 MUKPOCKOITNH IJI1
aHalin3a 6I/IOMaTepI/Ia.HOB

KM3

Komnoxsuym

OIIK-4-31;0I1K-2-
31;0I1K-2-32;0I1K-
5-31;1IK-2-31

IIpuMeHeHHEe pacTPOBOM 3IEKTPOHHON MUKPOCKOIIMHU JJIsl aHAJIN32
O6uomarepuanos

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIX no gucuuniauHe (Kypcoas pa6ora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u T.11.)

Kon
paboTsI

HazBanue
paboTsI

IIpoBepsiemble
HUHAUKATOPbI
KOMITETSHIIUHM

Coneprxanue paboThl

P1

IIpaktuyeckas
paborta 1

OIIK-4-Y1;0IIK-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0I1K
-5-B1;IIK-2-Y 1;IIK-
2-Bl

HcTouHUKY U JETEKTOPbI PEHTT€HOBCKOrO U3yuyeHUs. CHHXPOTPOHHOE
U3JIy4eHUE U JIa3epsl Ha CBOOOIHBIX 3JeKTpoHaxX. B3aumoneiicTeue
U3JTy4EHHUS C BEIIECTBOM, 3aKOH OCJIa0JIeHHSI.

P2

[IpakTnueckas
pabora 2

OIIK-4-Y 1;011K-4-
B1;0I1K-2-Y 1;0IIK
-2-B1;0IIK-5-
V1;011K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

HpI/IMeHeHI/Ie PEHTTCHOBCKHUX OIITUYCCKUX yc’[‘pOﬁCTB JJI
(bOpMHpOBaHHSI 3aJaHHBIX IMapaMETPOB ITy4Ka.




P3

IIpakrtuueckas
pabora 3

OIIK-4-Y 1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y 1;1IK-
2-Bl

OcHOBBI KpucTaiorpadun, 0cOOEHHOCTH KpUCTAIOrpahuu
OHOMOJIEKYJT U OETTIKOB

P4

IIpaktuyeckas
pabora 4

OIIK-4-Y ;01TK-4-
B1;0I1K-2-Y1;0IIK
-2-B1;0I1K-5-
V1;0I1K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

B03MOXXHOCTH pEeHTT€HOBCKasi MUKPOTOMOTpad ¥y M NTHXOTpadHn

P5

IIpakrtuueckas
pabora 5

OIIK-4-Y1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y I;1IK-
2-Bl

Paccesnue uneansueiM (0e3aehekTHRIM) KprcTaisioM. Y cnoBus Jlays.
Mertonsl PCA. Paccesinue kpuctania ¢ aedpexramu. Mosenb
cyocTpykTypsl. Biusaue nedekros u mucnepcaocta OKP Ha mmpuny n
npoQuIs pEHTTCHOBCKUX JTMHUH.

P6

IIpaktuyeckas
pabora 6

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IIK
-2-B1;0I1K-5-
V1;011K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

OCHOBHBIE XapaKTEPUCTUKH TIPOPHIIS PEHTTCHOBCKOH JTHHHH.
MHTeHCHBHOCTE OTpakeHHH. BiusgHue (oHa Ha TOYHOCTH H3MEPEHNUS B
JIudpakToMeTpru. MeTobl CHUKEHUS YPOBHS (oHa
(MOHOXpOMaTHU3ALIHSA).

P7

IIpakrtuueckas
pabora 7

OIIK-4-Y 1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y I;1IK-
2-Bl

Teoperuueckuii pacuer gudpaxrorpamMm. Beibop ycrnoBuii ceeMku

P8

IIpakTuyeckas
pabora 8

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IK
-2-B1;0I1K-5-
V1;0I1K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

Peanuzanus merona Jlays amns onpeneneHus: OpueHTUPOBKU
MOHOKpHCTAJIIA.

P9

IIpakrtuyeckas
pabora 9

OIIK-4-Y 1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y 1;1IK-
2-Bl

MaoyrioBoe paccessHue PEHTIT€HOBCKUX JIydel Ul UCCIEI0BaHUS
0enKoB 1 GOMOJICKYJI.

P10

IIpakTuueckas
pabora 10

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IK
-2-B1;0I1K-5-
V1;0I1K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

AHanu3 CTpYKTYpbl HAHOMATEPUAJIOB 110 HHTETPaIbHOM IINPHHE
PEHTT€HOBCKOW JIMHUH (METOJ] «KITACCUIECKONY alMpPOKCUMAIIIH )

P11

IIpakrtuueckas
pabora 11

OIIK-4-Y 1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y I;1IK-
2-Bl

AHanu3z cyOCTpYKTypBl HAHOMATEPHAIOB TI0 MPOQIITIO ABYX JIMHUMA
(CAITPJI). Ananu3 cyOCTpYKTYpbl HAaHOMAaTEpUaIoB MeTo oM DonTT-
anTpOKCUMAIIAN

P12

IIpakTuyeckas
pabora 12

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IK
-2-B1;0IIK-5-
V1;011K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

AHaimu3 mapameTpoB CyOCTPYKTYpBI IO HHTETPAITBHOMN MIUPHHE 2-X
JIMHAMN.

P13

IIpakrtuueckas
pabora 13

OIIK-4-Y1;0I1K-4-
B1;0IIK-2-V1;0IIK
-2-B1;0IIK-5-
V1;0IIK-5-Y2;0IIK
-5-B1;IIK-2-Y I;1IK-
2-Bl

Amnanm3 napameTpoB cyOcTpykTypsl MmetogoM I'AIIPJI (Poiirt-
aNIpOKCHMALIHN ).




P14

IIpakrtuueckas
pabora 14

OIIK-4-Y1;0TTK-4-
B1;0IK-2-Y1;0IK
-2-B1;0IIK-5-
V1;0MK-5-V2;011K
-5-B1;[TK-2-Y 1;TTK-
2-Bl

CTpyKTypHBIH aHaNn3 OMOMOMNEKYJI H OEIKOB

P15

IIpaktuyeckas
pabora 15

OIIK-4-Y ;01TK-4-
B1;0I1K-2-Y1;0IIK
-2-B1;0I1K-5-
V1;0I1K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

PenrtrenoBckwii pazoBeIit aHAH3 (Ka4eCTBEHHBIIN U KOJMMYECTBCHHBII) C
npumenenuem 10

P16

IIpakrtuueckas
pabora 16

OIIK-4-Y1;01IK-4-
B1;0IK-2-Y1;0IK
-2-B1;0IIK-5-
V1;0MK-5-Y2;011K
-5-B1;[TK-2-Y 1;TTK-
2-Bl

KadecTBeHHBIH U KOTUIECTBEHHBIH (ha30BbIA aHANIN3 C UCTIONb30BaHHEM
nporpamm PHAN u PHAN% (PDXL).

P17

IIpaktuyeckas
pabora 17

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IIK
-2-B1;0I1K-5-
V1;011K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

HpI/IMeHeHI/Ie HpOCBe“H/IBaIOH_[eﬁ BHGKTPOHHOﬁ MUKPOCKOITNH JIA
aHanmm3a OuomarepuaioB

P18

IIpakrtuueckas
pabora 18

OIIK-4-Y1;01IK-4-
B1;0IK-2-Y1;0IK
-2-B1;0IIK-5-
V1;0MK-5-V2;011K
-5-B1;[TK-2-Y 1;TTK-
2-Bl

OCo0EHHOCTH MTOATOTOBKA 00PAa3LoB AT UCCIEIOBAHHS
B PAaCTPOBOI NEKTPOHHOI MUKPOCKOMUN OHOMATEPHAIIOB

P19

IIpakTuyeckas
pabora 19

OIIK-4-Y 1;01TK-4-
B1;0I1K-2-Y1;0IK
-2-B1;0I1K-5-
V1;0I1K-5-Y2;0ITK
-5-B1;[IK-2-Y 1;TTK-
2-Bl

ITpumeneHune pacTpoBoi 3JIEKTPOHHON MUKPOCKONUY JUIsl aHAIU3a
Oromarepuanos




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

IIpumMepHBIe BOIIPOCHI Ul HOATOTOBKY K 9K3aMEHY:

1. Penrtrenosckuii audpakromerp. OnTrdeckas cxema. [JoOCTOMHCTBA M HEZOCTATKU JU(PPAKTOMETPHUECKOTO METOIa
peructpanuu TuQpaKIHOHHON Kap-THHBL. Buasl 00pa3mos 1 aHaIH3a.

2. Onrtuyeckas cxema MPOCBEUHBAIOIICIO 3JICKTPOHHOrO MUKpOCcKona. OCHOBHBIC XapaKTEPUCTHKUA MUKPOCKOIIOB
(pasperenue, TIyOUHa PE3KOCTH, 1OJIe 3peHus U 1p.). [lonrororka 006pa3uoB. JoCTOMHCTBA ¥ HETOCTATKH P UCCIICIOBAHUH
HaHOMAaTepHAaJIOB.

3. CTpyKTypHBIH aHann3 OHOMONEKYN U OCSITKOB.

4. Paccesnue nneansHpM (Oe3nedekTHRIM) KpucTaiuioM. YcnoBus Jlays. Ypasaenue Bynbda-Bparra.

5. [IpuMeHeHHe NPOCBEUUBAIOIIEH 3JIEKTPOHHOM MHUKpPOCKOIUM I aHalIM3a HaHoMaTepuayioB. OCHOBHBIE 3a/1a4i METOJA.
ITonroroBka 00pasIoB..

6. Omnpeznenute pazmep Hanouactul] Au mopouike; aAu = 4,08 A. Nanyuenune Cu-Ka, lambda = 1,54 , nunus (311).

HuctpymenrtanbpHoe ympenue b = 0,21 rpaj., odmiee, ucnpasieHnoe Ha ayonet, B = 0,42 rpaz. [Tpoduau quHuu Ha
nudpakTorpaMMe yIOBICTBOPHTEIHHO alIpoKCUMupytoTes pynkimeit ['aycca (B2=b2+beta2). Muxpoxedopmanueii pemeTkn
npeHeOpeys.

7. Onrtuyeckas cxema MPOCBEUMBAIONICTO 3JCKTPOHHOrO MUKpOcKona. OCHOBHBIC XapaKTEPUCTHKUA MUKPOCKOIIOB
(paspemenne, TIIyONHA PE3KOCTH, IT0JIe 3peHus U 1p.). [loaroroBka 006pa3nos. J0CTOMHCTBA ¥ HETOCTATKH MPH HCCIICIOBAHUH
HaHOMAaTEPHAaJIOB.

8. ITpumeHeHne MpOCBEYHBAIOIIEH TEKTPOHHOW MUKPOCKONMH IS aHaIW3a HaHOMaTepHanaoB. OCHOBHBIC 3aJaull METOIA.
IToaroroBka o6pa3oB. Buael kOHTpacTa H300paXKeHHs.

9. OnumuTe aNTOpUTM aHAH3a YIIUPEHHs JTHHAH MeTonoM PoirT-anmpokcnmaniy (Kak MPOBECTH AKCIICPUMEHT, YTO
MPOU3BECTH C 3a()UKCHUPOBAHHBIMU JIMHUSIMH, KaKylO0 CHCTEMY YPaBHEHUII PEIIaTh).

10. ITpumeHeHne pacTpoBOil NIEKTPOHHON MHUKPOCKONUH AJsl aHalIu3a HaHOMaTepuanoB. JJOCTOMHCTBA U HEIOCTATKH
Metona. OCHOBHBIE XapaK-TepHUCTHKH MUKPOcKoIoB. [ToaroroBka oOpasios.

11. OnrTrygeckas cxema pacTpOBOTO JIEKTPOHHOTO MHKpOckoma. OCHOBHBIE XapaKTEPHCTHKN COBPEMEHHBIX PAaCTPOBBIX
3JIEKTPOHHBIX MUKpPOCKOMOB. [ToaroroBka o6pasnoB. Buasl koHTpacTa.

12. YyBCTBUTEIBHOCTh PEHTTCHOBCKOTO KaueCTBEHHOrO (ha30BOr0 aHaiM3a, (hakTophl 3aTPYAHSIONINE KaueCTBEHHBIN

(ha3oBbIi aHATH3.

5.4. MeToauka OLeHKH OCBOEHUS JUCUMILIMHBI (Moayis, npakTuku. HUP)

IIpu oueHke Ha dK3aMeHE TUCLUIUIMHE MIPEAIIONAraeTcs Caelyomas Kajla OLeHOK:

a) «OTJIIMYHO» — CTYJICHT ITOKA3bIBACT TITyOOKHE, HCYEPITBIBAIOIINE 3HAHUS B 00BeMe TPOHICHHOM IIPOrpaMMBl, YBEPEHHO ACHCTBYET
10 IPUMEHEHUIO NTOJYYEHHBIX 3HAHUH Ha IPaKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO U3JIaracT MaTepHuall IpH OTBETE, YMEET
(hopMyIHPOBATh BBIBOJBI U3 H3I0KEHHOIO TEOPETUUECKOTr0 MaTepHaa, 3HaeT JOMOIHUTENBHO PEKOMEHI0BaHHYIO JINTEPATYPY;
0) «XOpOIIO» — CTYJICHT MOKA3bIBaET TBEP/bIC U JOCTATOYHO IOJIHBIC 3HAHUS B 00bEME IIPOHAECHHOI NPOrpaMMBl, JOITYCKAET
HEe3HAYNTEIIbHBIE OIIMOKH IIPU OCBEICHNH 3a-TaHHBIX BOIPOCOB, IPABIIIBHO ICHCTBYET 0 MPUMEHCHUIO 3HAHUH Ha TIPaKTHKE,
4YETKO U3JIaracT MaTepual;

B) «Y/OBJIETBOPUTENIBHO» — CTYJIEHT ITOKa3bIBAET 3HAaHHA B 00beMe MPOIIEHHOMN PO-TPaMMBI, OTBETHI H3JIaraeT XOTs U ¢
OIIMOKaMH, HO YBEPEHHO HCIIPABISIEMBIMH IT0CIIE IOTOIHUTENBHBIX M HABOJSAIINX BOIIPOCOB, MPABHIBHO JCHCTBYET MO
IPUMEHEHUIO 3HAHUI Ha IIPAKTHKE;

T) «HEYAOBIETBOPUTEIBHO» — CTYJEHT JOIyCKaeT rpyOble OMUOKU B OTBETE, HE IOHUMAET CYLTHOCTH HU3/1araeMoro BOIpoca, He
yYMEET IPUMEHSATh 3HAHUS Ha IIPAKTUKE, 1A€T HE-TIOJIHBIE OTBETHI Ha JIONOIHUTEIbHBIE M HABOAAILIME BOIIPOCHI.

) HESBKa» - CTYJICHT Ha 9K3aMEH HE SIBUJICSL.

KpOMe TOr'o, IO AMCHUIUIMHE NPEAYCMOTPCHA aTTECTalllA B C])OpMC 3a4cTa.
ITo JAUCHUIUIAHE I MOJYYCHU 3a4CTa CTYACHT JOJIKCH IMMOJHOCTHIO BBIITOJTHUTH y‘{C6HHﬁ IJIaH: KOJUTIOKBUYM, JJOMAIllHUEC
3aJlaHus.

6. YHEBHO-METOAWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTaBUTENN 3arinaBue Bubnuoreka W3narenscTBo, rof
JI1.1 (ITanoBaT. B. CoBpeMEHHBIC METOBI OnekTpoHHas OuOIMOTEKA Omck: OMckuit
UCCIIEJJ0BaHUs BELECTBA: rocy1apCTBEHHBIN
HIIEKTPOHHAS U ONTHYECKast yHHEBepcuteT uM. D.M.
MHKpOCKONUS: yaeOHoe Jocroesckoro (OMI'Y), 2016
nocodue
JI1.2 | Ymanckwuii . C., Kpucrannorpadus, bubmoreka MUCuC M.: Meramtyprusi, 1982
Ckakos 0. A., peHTreHorpadus u
HBanos A. H., JJIEKTPOHHAS MUKPOCKOIIHS:
Pacropryes JI. H. Y4eOHUK I BY30B




ABTODBI, COCTABUTENH 3arnaBue bubauorexa W3naTenbcTBO, rof

J1.3 [Topemuk C. C., Pentrenorpadudeckuit u OnexkTpoHHas OUONIHOTEKA M.: U3n-8o MUCuC, 2002
Ckaxos 0. A, 3JIEKTPOHHO-ONTHYECKUH
Pacropryes JI. H. aHanmu3: y4e0. mocooue s
BY30B
6.1.2. lono/THUTE/ILHAS JINTEPATYypa
ABTOpBI, COCTABUTEIH 3arnaBue Bbubnunoreka W3znartenbcTBO, rox
JI2.1 | Knapk D. P., MHUKpPOCKONHYECKHUE METOIBI DnekTpoHHas OubInoTeKka Mocksa: PUL] Texnocdepa,
Do6epxapar K. H., WCCIIEJIOBAaHNS MAaTEPUAJIOB: 2007
Baxenos C. JL. MOHOTpaus
JI2.2 | Homkun K. U. PactpoBas anexTpoHHas DnexTpoHHas 6uOnroTeKa Mockga: Jlaboparopust 3HaHHIA,
MHUKPOCKOIIHS JIS 2017
HaHOTEXHOJIOTUI: METO/IbI U
IpUMEHEeHHe: MOHOrpadus
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTEININ 3arnaBue bubnnoreka WsnarenscTBO, rof
JI3.1 |Bexkunosa I'anuna Judpakimonssie u OrekTpoHHas1 OMONIHOTEeKA M.: [MHUCuC], 2009
BnagumuposHa, MHUKPOCKOITIECKHUE METOBI 1
WBanos A. H., puOOPHI IS aHAIIH3a
Sroaxun KOpuit HaHOYACTHI] U
JMuTpHEeBHY HaHOMAaTepHaJoB: yueo.
nmocoOwue s CTy[. By30B,
00yu. no Hamp. 'Metamnyprus’'
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»
91 |The Cambridge Structural Database (CSD) https://www.ccdc.cam.ac.uk/solutions/csd-system/components/csd/
32 | Springermaterials https://materials.springer.com/
33 |International Centre for Diffraction Datahttp: https://www.icdd.com/
3 Hayunast anexTponHast 6u6nnoTexa http://elibrary.ru/
6.3 IlepeyeHb NpOrpaMMHOro odecrneyeHust
1.1 |ESET NOD32 Antivirus
I1.2 | Win Pro 10 32-bit/64-bit
I1.3 |Microsoft Office
1.4 |LMS Canvas
1.5 |MS Teams
6 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAVIBHBIX 023 JaHHBIX
n.1 | eLIBRARY.RU: http://elibrary.ru/
N.2 | SpringLink https://link.springer.com/
N.3 | Onekrponnas oubaunorexka MUCuC http://elibrary.misis.ru/
n.4 |3BC "Jlanp" https://e.lanbook.com
N.5 |Onekrponnsiii ¢poux https://docs.cntd.ru/?ysclid=lp5ebi71kx985720114
N.6 |Ioamucku Ha 6a3el nanaeix B HUTY MUCHC https://research.misis.ru/library
N.7 |https://www.studentlibrary.ru/ru/pages/catalogue.html
N.8 |http://humbio.ru/humbio/physiology/0005e¢445.htm
.9 |https://booksmed.info/
n.10 |https://openedu.ru/
n.11 | https://lib.ssmu.ru/elektronnye-uchebniki-dlya-studentov-1-kursa-po-speczialnosti-lechebnoe-delo-2/
N.12 | https://blog.frontiersin.org/tag/ebooks/
N.13 | https://www.thermofisher.com/ru/ru/home/life-science.html

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Haznauenue OcHauenue




b-413

VYueOHast ayauTopus

MPOEKTOp; MYJIbTHMEIMIHAs [0CKa; MapKepHas J0cKa,
JIOKyMEHT-Kamepa; KOMITBIOTED MperoaaBaTels;
KOMIIBIOTEPHBIA ~ Kacc Ha 14 KOMIBIOTEPOB, MaKeT
JUIIEH3UOHHBIX mporpaMM MS Office, kommiuekT y4eGHOI
Mebenn

b-0023

Jlabopatopust
HaHOMaTepHasbl'":

"BHOMEeTHITHHCKHIE

buonornyecknii  Onok: namuHapHbi mkad I kmacca
3aIIUTHI JUIS TIPOBEJCHUS paboT ¢ KIETOYHBIMH KyJIbTYpaMH
B CTEPUIIBHBIX YCIIOBUSX; CO2- HHKY0aTOP,
ABTOMATHYECKMH  CYETYMK  KJICTOK;  BOAsHAs  OaHs;
nentpudyra; kempBuHaTtop (-80°C) m cocynm J[proapa ¢
KUIKAM  azotoM  (-196°C) s [IMTENbHOTO  XpaHEHUs
KIETOYHBIX ~ JUHUA B 3aMOpPOXKEHHOM  COCTOSIHHUM;
XONIOAWIBGHBIE W MOpPO3HWJIBHBIC KaMephl; HE0O0XOAUMOoe
BCIIOMOT'aTeIILHOE o0opynoBaHue; MHBEPTHPOBAHHBII
(ryopeclieHTHBIH MHKPOCKOII, HMHBEPTUPOBAaHHbII
ONTHYECKU  MHUKPOCKON;  aBTOKJIAaB M  YHHUKaJbHas
YCTaHOBKA Ui TEHEPalll HH3KOYaCTOTHOTO MAarHUTHOTO
TIOJIS.

b-008

JlabopaTopus
HaHOMAaTepuanbl'":

"BruomMe TUIIMHCKIE

Xumuueckuid ONOK: 3 BBITSOHKHBIX MKada it paboThl ¢
JeTydMMH ¥ TOKCHYHBIMH BEIIECTBAMHM; JIaOOpPaTOpHBIC
CTOJBl C XUMHMYECKH CTOHMKMM IIOKPBITUEM; BaKyyMHBIHI
POTOPHBIM HCIapUTeNb; IpeNapaTuBHbIC LEHTPUPYTrH U
yasTpaneHTpudyru (5 mr.); abopaTopHBIE IUTUTKH C
MarHUTHBIM NepeMeIINBaHueM JuIst HOJTyYeHUS
HAHOCTPYKTYPHBIX MAaTepualioB; yIbTpPa3ByKoBas OaHSI U
YIBTPa3BYKOBOM IIyHm M1 TOMOTEHH3AIlMH PacTBOPOB;
71a0OpaTOPHEIA PEaKToOp UL KPYHMHOMACINTaOHOTO CHHTE3a
HAHOYACTHIL; CHEKTPO(OTOMETp; HpHOOp JUIT H3MEPEHHUs
JUHAMHYECKOTO CBETOPACCESHUs U MOBEPXHOCTHOTO 3apsja
HaHO4YacTHI; pH- MeTp; XONOMWIBHBIE W MOpPO3MIBHBIE
KaMepsl; nHO(UIbHAsS CYIIMIKA; CYIIMIABHBIA  mIKag;
JEMOHHM3aTOP BOJbI; AHATUTUYECKHE BECHI; aBTOMATHUECKUE
JI03aTOPBI.

YuTanbHBIN
AJIEKTPOHHBIX U3JaHUH

3al1

KOMITJIEKT y4eOHON Mebenn Ha 55 MecT i o0ydaromuxcs,
50 K c¢ gmoctymom k HUTC «HMuTteprer», 3SHUOC
YHHUBEpPCHUTETa 4epe3 JIMUHBIN kabuHeT Ha miardopme LMS
Canvas, nuueHsuoHHsle mnporpammsel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUA /U1 OBYYAIOIIIUXCSA

ITpu n3yueHnu kypca "MeTOIBI HCCITeT0BaHNST OMOMEUIIMNHCKUX H3ICIIHI 1 pernapaToB O0NbIIoe BHUMAaHUE CIIETYeT YACIUTh
CaMOCTOSITEIFHOH paboTe ¢ yaeOHNKaMu, CIIPaBOYHOM JINTEPATYPOH U TEKYIIIMH ITyOIMKaINsAMA B BEAYIHX POCCHACKUX H
3apyOeKHBIX JKypHaJIaX 110 paccCMaTpHBaeMbIM TeMaM Kypca. Bolbliryio yacTh BOIIPOCOB, BOSHUKAIOMIKMX B IIpoLiecce
CaMOCTOSITEJILHOM MOATOTOBKHU, PEKOMEH/IYEeTCSI BBIHOCHTD IJIsl 00CY KACHHMS Ha NPAKTHYECKUX 3aHATHAX JUIs HanOosIee MOIHOro

NMOHUMAaHU COBPEMCHHBIX METOLOB HCCIICAOBAHUAA.

CamocTosTenpHas pa60Ta CTYACHTOB OCYIICCTBIIACTCA U KOHTPOJIUPYETCA C TOMOIIBIO:
— BOITPOCOB IJIs1 CAMOKOHTPOJIA,

— JOMAIIHUX 3aJaHuH.

,Z[JIS[ YCIICTTHOT'O OCBOCHUA HBY‘IaGMOfI JUACHUTUINHBI U1 CTYAE€HTOB OPTAaHU3YIOTCA €KCHEACITbHBIC KOHCYJIbTAllN HpenonaBaTenef/'I.




