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1. HEJIX OCBOEHUA

1.1 | HayuuTs ocHOBaM, IpUHLIMIIAM, JOCTOMHCTBAM U OIPaHUYEHUSIM CIIEKTPOCKOIIUYECKUX U 30HIOBBIX METOIOB U CPEACTB
JUTSL TUarHOCTHKU U HCCIIE0BaHHUS MaTepHAIoOB, CTPYKTYP, TEXHOIOTUUECKUX MTPOIIECCOB U 000PYI0BaHUS, BBISIBICHUS
IIPUYMHHO-CJIEACTBEHHBIX CBA3EH B COOTBETCTBUM C HAYUYHO-HCCIIEI0BATEILCKMMH, ONBITHO-KOHCTPYKTOPCKUMH,
TEXHUYIECKUMH 1 IIPOU3BOICTBEHHBIMH 33aaHISIMU U TPEOOBAHMSIMH OTCIECTBEHHBIX M MEKTYHAPOIHBIX CTAHIAPTOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.2 JucuuIuInHbL (MOLY/14) U NIPAKTHKH, VISl KOTOPBIX 0CBOCHHE JAHHOM JMCUMILINHBI (MOAY/Is1) HE00X0AMMO KAK
npeauecTByoniee:

2.2.1 |BblcokoTeMnepaTypHbIE€ U CBEPXTBEP/bIE TOKPBITHS

2.2.2 | XKapocTolKue U TEII03aUIUTHbIE IOKPBITUS

2.2.3 | MaremaTnueckoe MOJICIHPOBAHKE MTPOLIECCOB U MaTEPHAIIOB

2.2.4 | Meroapl UCCIIeIOBAHUS MAaTEPHAIIOB

2.2.5 |IIpou3BoACTBEHHAsI IPAKTHKA

2.2.6 | OU3MKO-XUMHUS TIOTyUeHHsS] B 00paOOTKHM BHICOKOTEMIIEPATYPHBIX U CBEPXTBEP/IbIX MATEPHATIOB

2.2.7 ATTecTallMOHHBIC UCIIBITAHMS BBICOKOTEMIICPATYPHBIX U CBEPXTBCPABIX MaTECPUAJIOB

2.2.8 | BreicokoTemmepaTypHasi COBMECTUMOCTh MaTEepUalIOB

2.2.9 | BeicokoTeMIiepaTypHbIe KepaMHICCKAE MAaTEPUAITBI

2.2.10 |T'paduroBsie 1 yriaepoakapOUIOKPEMHHUEBBIC MaTEPHAIbl HA OCHOBE MOPOIIKOOOPA3HBIX HAIONHHUTENCH

2.2.11 |Cranpaptuzanus U cepTUUKaLUS MOPOIIKOBEIX BEICOKOTEMIIEPATYPHBIX U CBEPXTBEPAbIX MaTEPHAIOB

2.2.12 | Texuuueckas Kepamuka

2.2.13 | Yrnepoa-yriepoaHsle U YIIepoa-yriaepoaKapOnaoKpeMHUEBbIE MaTEPHANIbI C BOJIOKHHCTBIMU HAIOTHUTEIAMH

2.2.14 |DnexrpoHHas CTPYyKTypa, IPHPOAA XMMHUUECKON CBA3U U CBOMCTBA HEOPTaHUUIECKUX COCTMHEHUI

2.2.15 |IloaroToBKa K IpOIEIype 3aMIUTHI M 3aIINTA BHITYCKHON KBATU(HUKAIIMOHHOHN paboThI

2.2.16 |IlpennuniomHas OpaKkTHKa

3. PE3YJIBTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMMUA

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (yHIaMEHTAJBHBIX 3HAHMUI
B 00J1aCcTH MaTepUAJTOBEICHUA U TEXHOJOTHH MATECPHUAJTIOB U 3HAHUH B MEXKANCHUIIIMHAPHBIX o0J1acTAX

3HaTh:

OIIK-1-31 ®usnyeckue OCHOBEI COBPEMCHHBIX CIICKTPOCKOIMNMYECKUX 1 30HAOBBIX METOAOB UCCJICAOBAHM.

YK-1: CriocodeH ocyliecTBJISAITh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKIMCHUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA OCHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTANIBHBIX METO0B HJIH HOBBIX U HHHOBAIIMOHHBIX METO0B, BLIPA0aThIBAThL CTPATErHIO ACiCTBHIA

3HaTh:

YK-1-31 Bo3MOXHOCTH U OTpaHUUYCHHUS, TPAKTUUECKOE IPUMEHEHUE, allapaTypHYIO PeaIn3aliio COBPEMEHHBIX
CIIEKTPOCKONTMYECKNX U 30HJOBBIX METOJOB JUATHOCTHKH U UCCIIEIOBaHUS MATEPUAIIOB U CTPYKTYP.

IK-5: Cnioco6eH MIaHUPOBATH M OCYLIECTBJATH IKCIIEPUMEHTAIbHbIE HCCJIEI0BAHNS, AHAJIU3UPOBATH U 00padaTHIBATH
pe3yabTaThl, 1€JaThb BLIBOAbI, COCTABJIATDL U O(l)OpM.]'IﬂTb OTYETHI 1O MPOBEACHHBIM HCC/ICIOBAHUAM B 00J1acTH
MaTepUAJIOBEIEeHHS] H TEXHOJOTHH MATepHAJIOB

YMmerb:

ITK-5-Y1 ®opMupoBaTh 1 apryMeHTHPOBATh HEOOXOAUMOCTD SKCIIEPUMEHTAIBHOTO HCCIIeJOBAaH)S, BEIOMPATH W OIICHIBAT
SKCHEePUMEHTAIIBHBIE METOANKH, 000PYAOBaHUE U IPUEMBI OPTaHU3AIMHU TPYyAa Ul aHAIIN3a, AUATHOCTUKHA M KOHTPOJISA ITapaMeTpoB
CTPYKTYpPBI U CBOMCTB MAaTEpUAIIOB, U3ACIUN U IPOLECCOB IIPOU3BOJICTBA.

IIK-2: Cnoco0eH MJIaHUPOBATH, pa3padaTbIBaTh U MPOBOIUTH IKCIEPUMEHTAIbHbIE HCCIe0BAHNUS MPOLECCOB MOJIYyYeHUs
BbICOKOTEMIIEPATYPHBIX H cBepXTBEPABIX MaTepuaioB (BTuCTM) (B ToM YHcJie ¢ HAHOCTPYKTYPOIi) VISt HCIIOJIb30BAHUS B
Pa3INYHbIX q)y]-IKIIl/IOHaJlebIX CUCTEeMax

YMeTh:

I1K-2-VY1 Pemats TeopeTrueckue U NpakTU4ecKue NpUKIaJHble 3a1a4l COBPEMEHHbIX TEXHOJIOIMH IOTyYEeHUs
BBICOKOTEMIIEPATYPHBIX M CBEPXTBEPABIX (YHKIMOHAIBFHBIX MaTePHAJIOB.




YK-1: Crioco6eH ocylecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JIKCHEPHMEHTAJbHBIX METOJ0B UM HOBBIX M HHHOBAIIUOHHBIX METO10B, BbIPA0ATBIBATh CTPATErHIO el CTBUIH

YMeTh:

VK-1-Y1 IIpoBoanTh CpaBHUTEIBHBIN aHAN3, BEIOUPATh U COYETATh IKCIIEPUMEHTAIBHBIC METOIBI H HHCTPYMEHTHI JUISl pEIICHHS
MPUKITAHBIX 32/1a4 B 00JIACTH HAYYHO-HUCCIICIOBATEIBCKIUX H ONBITHO-KOHCTPYKTOPCKUX pa3paboToK MOIUPHIINPOBAHHBIX HITH
WHHOBAIIMOHHBIX MaTEpUAIIOB, U3AEIHIA U MPOLECCOB UX MPOU3BOJICTBA.

IIK-5: Cnoco0eH INIaHMPOBATh U OCYLIECTBJISITh IKCIEPHMEHTAIbHbIC HCCJICA0BAHNS, AHAJIM3UPOBAThL U 00padaThiBaTh
Pe3yIbTATHI, 1eJIaTh BBIBO/ABI, COCTABJIATH H 0OPMJIATH 0TYEThI 10 MPOBEICHHBIM HCCIEIOBAHUAM B 00J1aCTH
MaTepHaI0BeJeHNs U TeXHOJOTHH MaTepHaJioB

Baagern:

IIK-5-B1 Mcnonb30BaTh CIEKTPOCKOMUYECKHAE U 30HI0BbIE METO/IBI ISl AUATHOCTUKA MaTepHUaioB U CHOPMHUPOBAHHBIX CTPYKTYD.

YK-1: Crioco0eH ocylmecTBJIATh KPUTHYECKH A AHAJIU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00bEKTOB, IPOLIECCOB U CHCTEM B
MEXKIUCHUIINIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMH])lX CP[TyZlIIPIﬁ Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NPUMEHHUTH
Haubo/Iee MOAXOASIIINE U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEIHHBIX U
IKCIIEPHMEHTAIBHBIX METOJ0B HJIM HOBHIX 1 HHHOBAIIHOHHBIX METOI0B, BLIPA0ATHIBATH CTPATETHIO A CTBU

Baanernb:

VK-1-B1 Boiasurate u pa3BuBaTh HOBBIE HEH, IPOBOIUTH KOMIUIEKCHBIE MAaTEpHUAIOBEIUECKUE UCCIIE0OBAHNUS C UCIIOIb30BAaHUEM
SKCTIEPUMEHTANIBHBIX YCTAHOBOK U 000PYA0BaHMUs, paciIu(ppOBbIBaTh, aHATH3UPOBATH U MOJACTUPOBAThH PE3yJIbTaThl IKCIIEPUMEHTA,
CaMOCTOSTEIILHO pa3padaThIiBaTh HOBBIC METOTUKH.

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 32124, HA 0CHOBE (yHAaMEHTAJBHBIX 3HAHMUI
B 00J1acTH MaTepUAJTOBEICHUA U TEXHOJOTHMH MATECPHUAJTIOB U 3HAHUH B MEXKANCHUIIIMHAPHBIX o0J1acTAX

Baagers:

OIIK-1-B1 Pa3pa0baTbIBaTh METOIOJIOTHIO PELICHHS TIOCTABICHHON HAyYHO-MUCCIICA0BATENILCKON HITH IIPOU3BOJICTBCHHOH 3aJa4l Ha
OCHOBE aHaJTN3a MPHYUHHO-CJIEJICTBEHHBIX CBSI3¢H, BHISBIICHHBIX C IOMOIIBIO CIIEKTPOCKOITUYECKHX U 30HJIOBBIX METO/IOB
JUArHOCTHKU M UCCIICIOBAHNSI.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Paznea 1. Knacenduxanus
METO/IOB MCCJIEIOBAHMS
TIOBEPXHOCTH U
NPHUIIOBEPXHOCTHBIX CJI0EB
TBepabIX Tesa. Beidop
IKCNEPUMEHTAIbHBIX
METOANK
CINIEKTPOCKOMUYECKHX U
30HI0BBIX HCCIEI0BAHUI

1.1 Bri6op u coueranue 1 2 VK-1-¥1 YK-1 JI1.2 JI1.3 Metoanuecku | KM1,K | P5,P11
COBPEMEHHBIX METOJIOB ISt -B1 OIIK-1-Bl1 JI1.4 e ykazanus: | M2,KM
MIPOBEJICHUS KOMILJIEKCHBIX TIK-2-VY1 IIK-5 JI1.5J12.1 https://Ims.mi | 3,KM6
WCCIIEIOBAaHUN CTPYKTYPBI U -v1 JI2.2 J12.5 sis.ru/

CBOWCTB B pPa3JIMYHbIX J2.7

ycmosusix /TIp/ JI2.8713.2
JI3.3J13.4
2526 D7

1.2 Knaccudukamms meronon 1 5 VK-1-31 YK-1- | JI1.2JI1.3 KM1,K [P10,P11,
HCCIIEA0BaHUS TOBEPXHOCTH V1 YK-1-B1 JI1.4 M2,KM | P12,P13
1 IIPUIIOBEPXHOCTHBIX CIIOEB OIIK-1-31 JI1.5J12.1 4, KM6,

TBepAbIX Tel. Bribop OIIK-1-B1 IIK- | JI2.2 JI2.5 KM7
AKCTIEPUMEHTATIBHBIX 2-V11IK-5-Y1 J12.7

METOINK JI2.8J13.2

CIIEKTPOCKOIINYECKUX U JI3.3J13.4

30H/I0BBIX D1 52 233 B4

uccnenosanuii /Cp/ 35




Pa3nen 2. MeToabl
JIEKTPOHHOM
CIIEKTPOCKOIMH.
DJIeKTPOHHAS 0Ke-
CHEeKTPOCKONMSI.
JAunppaxknus Me1IeHHBIX H
OBICTPBIX 3JIEKTPOHOB

2.1 DNEeKTpOHHAS 0XKe- YVK-1-Y1 VK-1 JI1.5J12.1 Meroanuecku | KMI1,K P1
cnekrpockonus (I0C). -B1 OIIK-1-B1 J12.2J13.1 e ykazanus: | M2,KM
TTocnoiHbIH 2MeMEHTHBIN IK-2-Y1 TIK-5 2526 27 https://lms.mi 5
ananmu3 merojoM D0C ¢ -Y1 [IK-5-B1 sis.ru/
VMOHHBIM TPaBJICHHEM.
Meronuka onpeneneHus
BJIMISIHUS TIApaMETPOB Ha
HOPMHpPYEMBIE
XapaKTepUCTUKH, KaTHOpOBKa
30C-ycranoBku /J1a6/
2.2 MeTob1 AIIEKTPOHHOMN OIIK-1-31 JI1.5 KM1,K | P10,P11,
CIEKTPOCKOIIHH. OIIK-1-B1 IIK- | JI1.6J12.1 M2,KM | P12,P13
OneKTpoHHAas 0XKe- 2-V1IIK-5-V1 J12.2]13.1 4,KMe,
criekTpockonus. Jupakiust 2103253 54 KM7
MEJUICHHBIX M OBICTPBIX 25
anexrpoHos /Cp/
2.3 AHanu3 BAMSHMS IPOLIECCOB VK-1-Y1 OIIK JI1.5J12.1 Meroanueckn | KML,K | P6,P12
Ha CBOMCTBa MaTEpUaIOB U -1-B1 IIK-2-VY1 JI2.2 J12.5 e ykazanus: | M2,KM
ctpykryp /TIp/ IK-5-V1 2.7 https://lms.mi | 3,KM4
JI2.8]13.1 sis.ru/
JI3.3

3526 27

Pa3gen 3. PenTreHoBckasi u

yJabTpaguoJieToBast

(dorodiiexkTpoHHbIE

CHEeKTPOCKONMH.

PentrenoduiyopecueHTHbIH

anaiu3. [loporosbie

MeTO/Ibl 3JIeKTPOHHOM

CIHEeKTPOCKONIMH

3.1 PentrenoBckas VK-1-¥Y1 VK-1 JI1.5 Meroanuecku | KM1,K P2
(horosnexrporHas -B1 OIIK-1-B1 JI1.6J12.2 e ykazanus: | M2,KM
cnekrpockonus (POIC). [K-2-Y1 IIK-5 J12.7J13.3 https://Ims.mi 5
H3ydeHre XUMHYIECKOTO -V1 IIK-5-B1 2526 27 sis.ru/

COCTaBa, BHISBIICHUE
OKHUCJICHHBIX COCTOSTHUH,
aHalu3 BIMSHUS 00paboTKU
Ha COCTaB TIOBEPXHOCTH.
MeTOoIMKH UCTIBITAHUH U
aTTeCTalui CTaHAAPTHBIX
00pas1oB, kanruOpoBKa
P®S3C-cnekrpomerpa.
AHanu3 HaHOPa3MEPHBIX
cTpykryp /J1a6/

3.2 PenTrenosckas u YK-1-31 YK-1- JIL.5 KM1,K [P10,P12,
yibTpaduoneToBas V1 OIIK-1-31 JI1.6J12.2 M2, KM P13
(hoTOdTIEKTPOHHBIE TIK-2-V1 JI2.7J13.3 4,KM7
CHEKTPOCKOIHH. D192 23 24
PentrenogyopeciieHTHBIN 25
ananu3. [ToporoBeie MeTOIbI
JNIEKTPOHHOU
cnekrpockornuu /Cp/

33 AHanu3 TOHKOW CTPYKTYPbI YK-1-¥1 VK-1 | JI1.5J12.2J13. | Meroauuecku | KM1,K | P7,P12
nuHUl criektpa. [Ipumenenue -B1 IIK-2-V1 3 e ykazanus: | M2,KM
CIIEKTPOCKOIIMH B [K-5-V1 2526 D7 https://Ims.mi | 3,KM4
HCCIICIOBAHUAX TPOIIECCOB sis.ru/

Ha noBepxHocTH /I1p/




Pa3nen 4. MeToabl HOHHOM
CIEKTPOCKOMHAH.
CrnexkTpockonus
paccesinus. Bropuunas
HOHHAsI Macc-
cnekrpomerpus. Monno-
HeliTpaju3aluoOHHAas
cnekTpockonusi. OopaTHoe
pe3epdpaoBckoe paccessHIe

4.1 Bropuunas noHHas macc- 1 4 VK-1-V1 VK-1 JI1.5J12.1 Metonnueckn | KM1,K P3
cnekrpomerpust (BUMC). -B1 OIIK-1-Bl1 JI2.2J13.3 e ykazanusi: | M2,KM
Mertonbl uccienoBaHus MK-2-Y1 IIK-5 3536 27 https://Ims.mi 5
AMUTAKCHATBHBIX -Y1IIK-5-B1 sis.ru/
cTpykryp /J1a6/

4.2 [TocnoitHbIi aHaTK3. AHAITNA3 1 4 VK-1-¥Y1 VK-1 JI1.4 Meroagnuecku | KM1,K | P8,P10,
KapT U npoduieit -B1 IIK-2-V1 JI1.5J12.1 e ykazanus: | M2,KM P12
pacnpeneneHus IeMEHTOB, [IK-5-V1 J12.2J13.3 https://lms.mi | 3,KM4
MapaMeTpoOB M CBOWCTB 2526 D7 sis.ru/

MaTepHajoB U CTPYKTYpP
CIEKTPOCKONYECKUMU U
30H10BBIMH MeToaamu /I1p/

4.3 MeTto161 HIOHHOH 1 5 YK-1-31 YK-1- JI1.4 KM1,K [P10,P12,
CIIEKTPOCKOIINH. V1 YK-1-B1 JI1.5J12.1 M2, KM P13
CHeKTpOCKOMHS pacCessHus. OIIK-1-31 J12.2J13.3 4,KM7
Bropuunas noHHas macc- OIIK-1-B1 IIK- | B1 32 53 B4
criekrpomerpusi. MoHHO- 2-V1 IIK-5-V¥1 25
HEUTpanu3allMOHHASL
cnekrpockonus. O6paTHoe
pesepdoproBckoe
paccesiaue /Cp/

Pa3gen 5. Ckanupyromast
30H0Basi MHKPOCKOMUSA

5.1 CxaHupyo1mas 30H10Bast 1 2 VK-1-Y1 VK-1 | JI1.2J12.8J13. | Metoauueckun | KM1,K P4
MHUKPOCKOIIHS. -B1 OIIK-1-Bl1 3 e ykazanus: | M2,KM
CkaHupyromas TyHHeITbHast MK-2-Y1 TIK-5 2526 D7 https://Ims.mi 5
MHUKPOCKOIIUSI U aTOMHO- -Y1 [IK-5-B1 sis.ru/
cuIToBast MUKpockorus /J1a6/

5.2 PaspaboTtka 1 5 YK-1-¥1 VK-1 JIT.1J12.1 Meroauuecku | KM1,K | P9,P10,
SKCTIEPUMEHTAILHON -B1 OIIK-1-B1 JI2.2 J12.3 e ykazanus: | M2,KM P11
METOJIUKH JUIs pellIeHus [IK-2-Y1 IIK-5 J12.4 J12.5 https://Ims.mi | 3,KM6
IIOCTaBJICHHOH 3aJa4H. -V1 J12.6 JI2.7 sis.ru/

[InanupoBanue u JI2.8J13.1
OpraHu3alysl UCCIIEN0BAHNUS. JI3.2J13.3
[IpoBeneHne KOMIIEKCHBIX JI3.4
n3mepennid. CocTaBiieHue 2536 27
OTIHCaHWST KOMIUTEKCA

n3Mepenuid. Konrpoib

MPOU3BOJICTBEHHBIX

MpoIeccoB. 3ammra

npoexkra /TIp/

53 Pa3paboTtka MmeTogonorun 1 18 OIIK-1-31 JI1.1J12.3 KMIL,K |P10,P11,
peleHns TOCTaBIeHHOM OIIK-1-B1 IIK- | JI2.4J13.1 M2,KM P13
Hay4HO-HCCIIE/I0OBATEIbCKON 2-V11IK-5-Y1 JI3.2 J13.3 6,KM7
WJIH IPOU3BOJCTBEHHON J3.4
3aJla4¥ Ha OCHOBE aHaJIM3a D152 03354
MPUYUHHO-CIICICTBEHHBIX 25
CBsI3€H, BBEISIBIICHHBIX C
MTOMOTITBIO
CIHEKTPOCKOMUYECKUX U
30HJJOBBIX METO/IOB
JUATHOCTHKA U
uccnenosanus /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemblie
Kon KonTponsHoe
WH/IUKaTOPBI Bomnpocs! 11 HOArOTOBKH
KM MEpOIpUsITHE .
KOMITETEHITHH
KM1 DK3aMeH OIIK-1-31;0TIIK-1- 1. Knaccudwukaius cOBpeMEHHBIX METOJIOB aHAJIN3a TOBEPXHOCTH U

B1;VK-1-31;VK-1-
V1;YK-1-B1;TK-2-
V1;TIK-5-Y 1;TTK-5-

Bl

MPUITIOBEPXHOCTHBIX CJIOCB TBEPAbIX TCII.

2. Paspymiaromue u Hepaspyaonme MeToabl aHalIn3a
MTOBEPXHOCTH.

3. Tunbl 30HANPYIOMINX BO3AECHCTBUNA U UX B3aUMOJIEHCTBHE C
BCIIICCTBOM.

4. ObocHOBaHHE HEOOXOAMMOCTH CBEPXBBICOKOTO BaKyyMa IS
MIPOBEICHUSI CIIEKTPOCKOITUYECKUX UCCIICIOBaHUH.

5. Bo3MoxHOCTH, IpUMEHEHHE, 0COOSHHOCTH METOoJa
3JIEKTPOHHOH 03K€-CIIEKTPOCKOIIUH.

6. Puznyeckre OCHOBBI METOJA DJIEKTPOHHOU OKe-

CIIEKTPOCKONIMH. MeXaHn3M oske-nporiecca. MUHHMAaIIBHOE KOJIUYECTBO
YPOBHEH ¥ 3IIEKTPOHOB, HEOOXOINMBIX JUIS pean3alii oXke-Irporecca.
Kaxue smeMeHThI HeTb3s1 ONpeACTUTh TaHHBIM METOA0M?

7. I'myOuHa BbIXOA OKe-3NEKTPOHOB. J[nnHa cBoOOIHOTO
npodera 31eKTpoHOB. ToJIIWHA aHATM3UPYEMOTO CIIOSI.
8. BeposrHocTs oxe-3ddexra. CpaBHUTE BEPOSTHOCTH BEIXOJA

0’KEe-3JIEKTPOHOB OJJHOTO M TOTO e DJIEMEHTa U3 pa3HbIX Marpui. OT
Yero 3aBHCHT HHTCHCHBHOCTD JIMHUIT OKe-criekrpa?

9. CoOcTBeHHAs MMPHHA ATOMHBIX YPOBHEH. DHEPTeTHIECKoe
paspelnieHue (pa3pemnraomas CIoCOOHOCTh) B METOJIE MIEKTPOHHOI 0kKe
-CIEKTPOCKOIUH.

10. jj- 1 LS- cBs3u. OcOOEHHOCTH ANIEKTPOHHBIX CIIEKTPOB.

11. Metonuka 00pabOTKH U paciIn(POBKH OXKe-CIIEKTPOB.
Bnusgnue maTpuipl Ha pe3ynbTaThl, I0Jy4aeMble METOOM IEKTPOHHOMH
0Ke-CIIEKTPOCKOIIHH.

12. KonnuecTBeHHBIN aHAJIN3 ¢ TIOMOIIBIO JIEKTPOHHOU OKe-
CIEKTPOCKOIIHH.
13. Anmapatypa JUisl SJIEKTPOHHON 0Ke-CIIEKTPOCKOIHH.

HcTtounuk anexrpoHoB. [IpuHnun AelCcTBUS SHEproaHaIu3aTopa.
Baxyymnas cucrema.

14. Mertoauka onpeneneHus BIUSHUSA NapaMeTpOB Ha
HOPMHUpYEMBIE XapaKTEPHCTHKU B METOIE NEKTPOHHON Oxe-
CIIEKTPOCKOIIHU.

15. Bo3MOXXHOCTH, IPUMEHEHHE METOJ0B (hOTORIEKTPOHHOM
CIEKTPOCKOIHUH.

16. ®u3nueckue OCHOBBI METOJA PEHTIC€HOBCKOM
(hOTORIIEKTPOHHOM CIIEKTPOCKOTINH.

17. ®DoTo31eKTpOHHEIE crekTpsl. Mx momydenue. CTpykTypa
NHUKOB. BaneHTHbIE ypOBHU.

18. BeruuciieHne 3HepruM CBA3M Ha OCHOBE JAHHBIX,
MOJTYYCHHBIX METOJOM PEHTT€HOBCKOH (POTORIEKTPOHHOM
crnekrpockonuu. Kak B3aMOCBS3aHbI SHEPreTUYECKUE XapaKTePUCTUKU
obpasima u aHanm3aTtopa? TOYHOCTE ONpeeTIeH s SHEPTHH CBSI3U
METOJIOM PEHTTEHOBCKOH (DOTOIIEKTPOHHOM CHIEKTPOCKOINH.

19. AnmapaTypa Al peHTT€HOBCKOM (POTOIIEKTPOHHON
CHEKTPOCKONUH. ICTOYHUKM PEHTI€HOBCKOTO M3ITydeHHs B METOIE
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOI crieKTpocKonHd. Crioco0b!
MOHOXPOMAaTH3AIIH PEHTT€HOBCKOTO m3nydeHus. [lomycdepudaeckuit
JNIEKTPOCTAaTUUECKUH aHaNnnu3aTop, €ro JOCTOMHCTBA, HEJOCTATKU; 1Ba
croco0a TOPMOXKEHUS IIEKTPOHOB.

20. DHepreTUdecKoe paspelieHre (paspenaronas crmocoOHOCT)
B METOJIE PEHTI€HOBCKON (POTOIIEKTPOHHON CTIEKTPOCKOIHUH.

21. PeHTreHONnEeKTpOHHBINA KoNMuuecTBeHHbIH aHanu3. CedeHue
(hoTonoHM3aNNY.

22. XUMUYECKUN aHAJIU3 METOJOM PEHTTE€HOBCKOU
(hOTORNIEKTPOHHON CHEKTPOCKOIINH.

23. OmnpeneneHne cocTaBa 1Mo TIyOnHe o0pasia MEeToIoM
PEHTTEHOBCKOI (DOTOIIIEKTPOHHOH CHEKTPOCKOIIHH.

24. OmnpezeneHue TONIMHBI TOHKUX TUIEHOK METOA0M

PEHTTCHOBCKOH (DOTOAIIEKTPOHHOMN CHIEKTPOCKOTIIHH.
25. Kamibposka PODC-cniekrpomerpa Jisi aHATU3a




HAHOPa3MEPHBIX KPEMHHUEBBIX CTPYKTYDP.

26. CpaBHEHHE METO/IOB 3JIEKTPOHHON 0XKe-CHEKTPOCKOIINHN U
PEHTTEHOBCKOH (DOTOIIEKTPOHHOH CIIEKTPOCKOIIHH.
27. Bo3MOXKHOCTH, IPUMEHEHUE METO/la BTOPUYHON MOHHOM

Macc-cnekTpoMeTpun. JJuHaMuueckas ¥ BpeMsIpoIeTHAst METOJUKI
BTOPUYHON MOHHON Macc-CIEeKTPOMETPHH.

28. B3auMoneiicTBue MEpBUYHBIX MOHOB C TBEPJBIM TEIOM.
MexaHu3M 00pa30BaHUs BTOPHYHBIX HOHOB. K03 duuueHT BropudHon
MOHHOM SMuccul. BnusiHue nepBUYHBIX HOHOB, BIMAHHE MaTPUIIBI HA
BBIXOJl BTOPHYHBIX HOHOB. [Iporecc pactbUieHUsI HOHOB B METOJIE
BTOPUYHON MOHHOI Macc-CIeKTpOMETPHUH.

29. AnmnapaTypHasi peanu3aiysi MeTola BTOPHYHONH MOHHOM Macc
-CIIEKTPOMETPHUHU (MCTOYHHUKHM HOHOB, KBaAPYTOJIbHBIA 1 MAarHUTHBIN
Macc-aHaIIM3aTOPbI, BaKyyMHAs CHCTEMA).

30. Meronuka nony4eHHus: MacC-CIIEKTpa B METOJE BTOPUYHOU
MOHHOM Macc-ClIeKTpoMeTpHu. SIBieHne uHTepdepeHnny Macce.
31. Meroauka momydeHus TIayOnHHOTo Tpodus. [ryOHHBII

mpodITb pacpeieNieHus JIEMEHTOB B METOJIE BTOPHYHON HOHHOM
Macc-crekTpoMeTpun. Boibop mapaMeTpoB moayyeHus IiryOMHHOTO
npoduiIsi. 3aBUCUMOCTh MAPaMETPOB TTyOUHHOTO MPOGWIIS OT BHIA
MIEPBUYHOTO MyYKa, SHEPTHU TIEPBHYHOTO ITyYKa, CKOPOCTH
pacmbuIeHHs, CBOUCTB MaTpubl. [Ipodunomerpus.

32. KonunuecTBeHHast 00paboTKa SKCIIEPUMEHTATIBHBIX JIAHHBIX B
METO/Ie BTOPUYIHOM HOHHOM Macc-criekrpoMeTpun. Koaddumment
OTHOCHUTENTFHON YyBCTBUTEILHOCTH. [[pUTOTOBIICHHE 3TATOHOB JIJIsI
KOJIMYECTBEHHOI'O aHaIN3a.

33. ®dusnyueckre OCHOBBI METOJIa 0OPaTHOro pe3eppopaI0BCKOrO
paccestHus. MccnemoBanue SIEMEHTHOTO COCTaBa M TOIIUHBI
WMMIUTAaHTHPOBAHHBIX CJIOEB METOJIOM OOPaTHOTO pe3epPOpa0BCKOTO
paccesaust. [IpuMeHeHre MeTo1a sk KPUCTAUTHIECKHX U aMOP(HBIX
TelL.

34. dusnueckue OCHOBBI M BO3MOxkHOCTU Meroga MK-Oypse
CIEKTPOCKOIIHH.

35. ®u3nuecKkre OCHOBBI METO/A CKAHUPYIOIIEH TYHHEIbHON
MHKpOCKOITHH. TyHHETBHBIH 3D EKT.

36. TyHHENbHBII TOK B METOZE CKAHUPYIOLIEH TYHHEIbHOU
CIEKTPOCKOIIHH.

37. KoHcTpykiy TyHHENBHBIX MUKPOCKOIIOB (OCHOBHBIE
TIOJIOKEHUST ).

38. Bo3MOXXHOCTH METO/1a CKaHUPYIOIIEH TyHHEIbHOM

MUKpocKkonuu. V3ydenue Tonorpaduu noBepxHOCTH. JIokanbHas
paboTa BIX0/1a 3JEKTPOHOB. JIOKATbHASI INTOTHOCTD SHEPTETUIECKIX
COCTOSIHUH.

39. Knaccudukaiysi METo0B CKaHUPYIOUICH 30HIOBOM
MHKPOCKOITHH ¥ X BO3MOKHOCTH.

40. OCHOBBI aTOMHO-CUJI0BOH MHUKPOCKOIIHH.

41. [IpakTrueckoe MpUMEHEHHE OJHOTO U3 COBPEMEHHBIX

METO/I0B TMarHOCTHKU M UCCIIEI0BaHNSI HAHOTETEPOCTPYKTYP (IO
BEIOOPY 00yYaroIerocs, KpoMe IMEKTPOHHON 03Ke-CTIIEKTPOCKOIIHH,
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOM CHEKTPOCKOIIMHU, BTOPUYHON HOHHOMN
Macc-CIEeKTPOMETPUH, CKAaHUPYIOIIEH 30HA0BOH MUKPOCKOIINH).

42. C moMoImbI0 KaKHX METOZIOB MOXKHO OIIEHHBATh COBPEMEHHEIC
JOCTHKEHHS ¥ OCHOBHBIC TCHICHIINY TEXHOJIOTHI
BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MAaTepHAJIOB (KaKue
JIOCTHOKEHUS )?




KM2

Pedepar

OIIK-1-31;011K-1-
BI1;YK-1-31;VK-1-
V1;YK-1-B1;IIK-2-
YV 1;IIK-5-Y 1;[IK-5-
BI

1. Kak KOHTpOJIMPOBaTh TEXHOJIOTUYECKHE IIapaMeTPbl HAHECEHUS
YIJIEPOJHBIX IJICHOK (C BKIIOUEHUSAMH METaJlla) MM SKCIUTyaTalul
U3JEIHs ¢ IOMOUIBIO CIIEKTPOCKOIIMUYECKUX U 30HI0BBIX METOJI0B?
Pedepar nomxen ObITh IPEACTABIICH B BU/IE ONMCAHUS METOIUKH
KOHTPOJISI TEXHOJIOTHUECKOT0 KaueCTBa ITeTepOreHHON CTPYKTYPBI U
OTpaXkaTh PElICHHE KOMIUICKCHBIX MPO(eCCHOHAIBHBIX 33aa4 Ha
OCHOBE aHaJIM3a IIPHIMHHO-CIICIICTBEHHBIX CBSA3EH, BRIIBICHHBIX C
MOMOIIIBIO IKCIIEPHMEHTAIBHBIX METO0B IUATHOCTUKU H
UCCIIeIOBaHUS IPOU3BOACTBEHHOTO MIPOAYKTA!

1.1 Kax ycimoBus 3KCIUTyaTalliy W3NS BIUSIOT Ha BEIOOP
apaMeTpoB cI0eB?

1.1.1 B xakux u3aenusix JUisl UX dKCIUTyaTaliui HeoOX0AUMO HaHEeCEHHE
Ha MOBEPXHOCTh YTJIEPOIAHBIX IJIEHOK (C BKIIOUEHUSIMHU MeTasu1a)?
1.1.2 IIpu KakuX yCIOBHSIX SKCIUTYaTUPYIOTCS 3TH U3ACTUs?

1.1.3 Kaxkue TpeOoBaHHs yCTaHABIUBAIOTCA K TapaMeTpaM U CBOHCTBaM
CTPYKTYPHBIX CJIOEB 3TUX U3ENUN?

1.1.4 3auem Ha/I0 KOHTPOJIUPOBATH TEXHOJIOTHUECKHIE MTapaMeTPhl
reTepOreHHbIX CUCTEM?

1.2 Kak BbIOpaTh 1 COUYETaTh HKCIIEPUMEHTABLHBIC METOABI JIS
KOHTPOJISl TapaMeTpoB?

1.2.1 Kaxue u3MeHsieMble TapaMeTpbl FETEPOr€HHBIX CUCTEM MOXKHO
OIIPEAENUTH C IOMOIIBIO CTIEKTPOCKOMUUYECKIX U 30HI0OBBIX METOJIOB?
1.2.2 Kakne u3 METO/IOB HaJ0 BHIOPATh C YIETOM UX OIPaAaHWYCHUH IS
JIMarHOCTHKU IapaMeTpOB CI0EB?

1.2.3 Kaxknie MeTOBI YAOBIETBOPSIOT TPEOOBAHUSM TOUYHOCTH,
9KCTIPECCHOCTH, KOMILIEKCHOCTH U CTOMMOCTH?

Odopmuts pedepaT-onucanme HeOOXOAUMO B BUJIE JOKYMEHTA.

2. PazpaboTaTh METOAMKY UCCIIEIOBAHUS IIOBEPXHOCTH 33 JAHHOTO
Mmarepuana (o6sexra HMP). CnporaosupoBats 3¢ eKTHBHOCTS BBIOOpa
JI7Is1 pellieHus MpUKIaaHon 3aa1aun B pamkax HUP.

3. Br1bop 1 coueTaHne COBPEMEHHBIX METOIOB JUIS IIPOBEICHUS
KOMITJICKCHBIX UCCIIEAOBAHUM CTPYKTYPHI M CBOICTB B PAa3TMIHBIX
YCIIOBUSX JUIsl pellieHUs NpUKIagHoN 3a1aun B pamkax HUP.

KM3

Komnoxksuym

OIIK-1-31;YK-1-
31;VK-1-V I;IIK-2-
VLIIK-5-V1

1. Kuaccudukanus u cpaBHCHHE BO3MOXKHOCTEH, IPUMCHCHUS U
0COOCHHOCTEI METO/IOB IEKTPOHHON CITEKTPOCKOIIHH.

2. Oco0eHHOCTH anmapaTypHOH peann3alnui METOI0B
AIIEKTPOHHOMN CIIEKTPOCKOIIHH.

3. OCHOBHBIC 3aKOHOMEPHOCTH AJICKTPOHHBIX CIECKTPOB.

4. IIpuMeHeHUe MEKTPOHHON CIEKTPOCKOIUM IIPU
UCCIIEIOBAHUH MOBEPXHOCTEH: aCOPOINH, MOBEPXHOCTHBIX IIPUMECEH,
MOBEPXHOCTHBIX IIOKPBITHH, Pa3IHdusi 00bEMHOTO U IIOBEPXHOCTHOTO
COCTaBa, TPaHUIl pazjena a3, MEKpoIe(eKToB, paTHaliOHHBIX
HOBPEXICHUH, HACHTH(UKAIIS MOJICKYJI.

5. [IpumeHeHue AMEeKTPOHHOM CIEKTPOCKOIIMM B T'€TEPOr€HHOM
KaTajuse.

6. CoueTtaHue 3J1EKTPOHHOM 0XKE-CIEKTPOCKONUU C JPYTUMH
METO/IaMU aHaJIN3a IIOBEPXHOCTH.

7. WnenTrdukanys XMMAYECKOro cocTaBa o0pasna METOA0M
XapaKTEepUCTHYECKUX NTOTEPb SHEPTUH AIEKTPOHAMH.

8. AHanu3 XUMHUYECKOTO COCTOSHUS JIEMEHTOB M UX OKCHJIHBIX
COETMHEHUI METOJaMH JIEKTPOHHOM CIIEKTPOCKOIINH.

9. Br16op cTannapTHBIX 00pa3moB I METPOIOTHYECKOTO

KOMILIEKCa M3MepeHnit. [IpoBeneHne aTTecTalMOHHbIX paboT. AHAIH3
BIIMSTHHS YCJIOBUIT SKCIIEPHMEHTA Ha HOPMHUPYEMbIE XapaKTePUCTHKI.

10. Bo3M0oXHOCTH, TPUMEHEHHE METOI0B MOHHOM Macc-
CTIIEKTPOMETPHH.

11. BiusHue MOHM3UPYIOIIETO U3IY4YEHUs HA COCTaB U
CTPYKTYpY NPUIIOBEPXHOCTHOM 00IaCTH.

12. AnmapatypHasi peanuzanus METOJOB HOHHOU
CTIEKTPOMETPHH.

13. Ilocnoiubli aHaNIU3 METOJAMU MOHHOM CIIEKTPOCKOIUU.
14. dusnueckue OCHOBLI METOLOB KOJIEOATEIHHOM
CTEKTPOCKOIIHH.

15. W3yueHne KMHETUKU IPOLIECCOB HA NOBEPXHOCTU

CIEKTPOCKOMYECKUMH METOAaMH.
16. HccnenoBanue mporecca pa3pylIeHHs TOHKUX IUICHOK B
TEPMHUYECKHUX U TEKTPOXHUMUIECKHX MPOIECcCax ¢ MOMOIIBIO




KM4 Ananus OIIK-1-31;YK-1- Mertonbl anekrpoHHON, HOoHHOM, UK-cniekrpockonuu, ckaHupyrouien
HHPOPMAITHOHHBIX 31;YK-1-Y1;IIK-2- | 30H10BO# MUKPOCKOIIMHU: peau3alus SKCIIEpUMEHTa U TPUMEHEHUE.
pecypcoB (He menee | YI;IIK-5-V1
3)

KM5 3ammura oT4era 1o OIIK-1-31;YK-1- 1. ®u3nyeckre OCHOBBLI METOIA.
nabopaTopHOi 31;VK-1-Y;IIK-5- | 2. AnnapaTypHas peaau3arisl.
pabote V1 3. KanmnbpoBKa yCTaHOBKU M BEIOOP ITapaMeTPOB AKCIIEPUMEHTA.

KonTponupyembie 1 HEKOHTPOIHPYEMBIE TTapaMETPHI.

4. Hopmupyemble XapaKTepUCTUKU U (PaKTOPHIL, BIUSIONINE HAa UX
3HAYCHHSI.

5. Ilomy4enne, 0cOOEHHOCTH M CTPYKTYpa, IPHHITUITEI PACIIH(GPOBKH
CIIEKTPOB.

6. AHAITN3 SKCTIEPHMEHTA, HHTEPIPETAINS TOTYYCHHBIX PE3yIbTaTOB.
7. Bo3MOXXHOCTH MeTO/1a.

8. CpaBHEHHE METO/IOB.

9. Kak OblI BBI CIITAHUPOBAIN CBON SKCTIEPUMEHT?

KM6 CocrasieHue OIIK-1-31;VK-1- 1. Kpurepuu u napameTpbl KI1acCUPHUKAUN CIIEKTPOCKOITMYECKUX U
CpaBHHUTEIHHOU 31;YK-1-Y1;IIK-5- | 30HIOBBIX METO/IOB.

TaOJIHIIBI Vi 2. ®usnyecKre OCHOBBI, TOYHOCTh, BO3MOXHOCTH, 0COOEHHOCTH,
(rxaccupukanms OTpaHUYEHHsI, IPUMEHEHHS CIIEKTPOCKOMMMYECKIX U 30HIOBBIX METOJIOB

METO/IOB)

HCCIICAOBaHM.




KM7

TecTrl

OIIK-1-31;YK-1-31

1) CxobKO 3MEKTPOHOB HEOOXOAMMO JUTS PeaH3aliy OXkKe-TIPoIecca:

-4,

3) Kakue >7ieMeHTHI Hellb3s OTIPEAETUTh METOI0OM DJIEKTPOHHON OKe-
CHEKTPOCKOTHHU?

- H,

- H, He, Li;

- BCE MOXKHO;

- H, He.

4) Ha xakoif ycTaHOBKe He peann3yercs PeHTTeHOCTIeKTpaIbHBIH
MUKpOaHanu3?

- Ha JIEKTPOHHO-30H/I0BOM MHUKPOAHAJIU3aToPE;

- Ha pacTPOBOM 3JIEKTPOHHOM MUKPOCKOIIE;

- Ha PEHTTEHO(]IyOPECIIEHTHOM CIIEKTPOMETPE;

- Ha IIPOCBEUUBAIOIIEM JIEKTPOHHOM MUKPOCKOTIE.

5) Kaxoil u3 sHeproanain3aTopoB NpeANOYTUTENILHEE UCTIONB30BaTh B
METO/Ie SIEKTPOHHOM 0Ke-CIIeKTPOCKOIIHH:

- aHAJM3aTOP THIA [ITHHAPUIECKOE 3ePKaJIO;

- mostycepuyeckuii KOHUEHTPUUYECKUil;

- aHAJIN3aTOP C 33JEPIKUBAIOILUM I10JIEM;

6) Oske-CIieKTp — 3TO 3aBUCUMOCTb OT:

- aTOMHOT'O HOMEpa;

- KHHETUYECKOH SHEpIuuy;

- BHEPTHU CBSA3H;

- DHEPTHUHU NPOITYCKAaHMS aHAIN3aTopa.

7) PODC-criektp - 3TO 3aBUCUMOCTB OT:

- aTOMHOT'O HOMEpa;

- KUHETUYECKOH SHEpIuy;

- DHEPrUH NPOIYCKAaHUs aHAIN3aTOPa;

- SHEPTUH CBA3H.

8) Kaxoit u3 nepexojioB sBisiercst nepexoqoM Kocrepa-Kponunra:
- KLILT;

- KL1X;

- L1L2X;

- KLI1L2.

9) HopmanbHas cBsi3b unu cBa3b Paccens-Caynaepca peanusyercs,
KOI'Jla B aTOMe Mpeobiaiaet:

- CHMH-OpOHTAIFHOE B3aMMOJICHCTBHE;

- IIEKTPOCTATHYECKOE B3aNMO/ICHCTBIE IEKTPOHOB MEXK Ty CO00ii;
- KOJIMYECTBO DJIEKTPOHOB OoJbIue 75.

10) I'myOuHa BbIX01a 0KE-3JIEKTPOHOB 3aBUCHUT WJIM HET OT SHEPTUHU
MaJarONINX IEPBUIHBIX AIEKTPOHOB?

- Ja;

- HET;

- HE YCTaHOBJICHO.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MbIX o AucuuniauHe (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIpoBepsiemble
WHIUKaTOPBI
KOMITETCHLIMH

Copeprxanue paboTbI

P1

Jla6opaTopHas
pabora

OIIK-1-B1;YK-1-
V1;YK-1-B1;IIK-5-
V1;IIK-5-B1;IIK-2-
Vi

OnexrponHas oxe-criekrpockornus (DOC). [TocnoHHBIN 31eMeHTHBIN
anaiu3 MetogoM JOC ¢ HOHHBIM TpaBJICHHEM. METOTUKA OIpeIeTICHUS
BJIMSIHUSA TTapaMETPOB HAa HOPMUPYCEMBIC XapaKTCPUCTUKH, KaJ'[I/I6pOBKa
90C-ycTaHOBKH

P2

JlabopaTtopHas
pabota

OIIK-1-B1;VK-1-
V1;VK-1-BL;IIK-2-
V1;IIK-5-Y 1;IIK-5-
B1

Pentrenosckas gotoanexrporHas cnekrpockonus (POIC). Uzyuenne
XUMHYECKOTO COCTaBa, BBISIBICHHE OKUCIIEHHBIX COCTOSIHHUM, aHAIN3
BIIMSIHUSL OOPaOOTKH Ha COCTAB ITOBEPXHOCTH. METOMKY NCTIBITAHUHN 1
aTTeCTalui cTaHAapTHBIX 00pa3oB, kamopoBka PODC-
CIIeKTpOoMeTpa. AHaJIM3 HAHOPa3MEPHBIX CTPYKTYP




P3 JlabopaTtopHast OIIK-1-B1;VK-1- Bropuunas nonnast macc-crekrpomerpust (BUMC). Mertozst
pabota Y1;YK-1-BI;IIK-2- | uccienoBaHus AMUTAKCHAIBHBIX CTPYKTYP
Y 1;IIK-5-Y 1;I1K-5-
B1
P4 Jla6opaTtopHast OIIK-1-B1;VK-1- CkaHupyrolas 30H10Bas MUKpockonus. CKaHUpYOIast TYHHENIbHas
pabora V1;YK-1-B1;IIK-2- | MUKpOCKOIIHS 1 aTOMHO-CHIIOBasi MUKPOCKOITHS
Y 1;IIK-5-Y I;IIK-5-
B1
P5 [Ipakruyeckas OIIK-1-B1;YK-1- Br160p u coueTanne COBpeMEHHBIX METOJIOB JUISI TIPOBEICHUS
pabota VI;YK-1-BI;IIK-2- | KOMIIEKCHBIX UCCIIEIOBAHUI CTPYKTYPBI U CBOICTB B pa3iIMYHbIX
Y1;IIK-5-V1 YCIIOBUAX
P6 IIpaxrrueckas OIIK-1-B1;YK-1- AHanu3 BIMSHUS IPOLECCOB HAa CBOMCTBA MaTEPUAIIOB U CTPYKTYP
pabora V1;IIK-2-Y 1;I1K-5-
V1
P7 [Tpakruueckas VK-1-V1;I1K-2- AHanu3 TOHKOH CTPYKTYpbI JUHUH criekTpa. [lpumenenue
pabota VYI;IIK-5-Y1;YK-1- | cnexrpockomnuu B UCCIEOBAHUAX MPOLIECCOB Ha TOBEPXHOCTH
B1
P8 IIpaxruueckas VK-1-V1;VK-1- Iocnoiinsrit anamm3. AHanM3 KapT U npodueil pactpenencHus
pabota B1;IIK-2-YI;IIK-5- | anemeHTOB, HapaMeTpOB U CBOWCTB MAaTEPHAJIOB U CTPYKTYP
B1 CHEKTPOCKOIIMYECKUMHU U 30HIOBBIMU METOJaMU
P9 IIpaxrrueckas OIIK-1-B1;¥K-1- Pa3paboTka SKCIepIMEHTATEHOW METOAMKH JJIS PEIICHHS
pabora VI;VK-1-BI;IIK-2- | nocTtaBineHHOM 3afaun. [InaHupoBaHue 1 opraHu3anys UCCIE10BAHUS.
Y;IIK-5-Y1 IIpoBeneHne KOMIUIEKCHBIX 3MepeHnid. CocTaBlieHHEe OMTUCAHUS
KOMIUIEKca u3MepeHuil. KoHTposb pon3BOACTBEHHBIX [IPOLIECCOB.
3aiura npoeKTa
P10 Pedepar OIIK-1-31;0I1K-1- 1. Kak KOHTpOIMPOBaTh TEXHOJIOTUYECKHE IIapaMeTPbl HAHECEHUS
B1;VK-1-31;VK-1- | yrnepoaHbIX IUIEHOK (¢ BKIIOUCHUSIMU METaJlIa) WK SKCILTyaTaluu
Y1;VK-1-BI;IIK-2- | u3aenus ¢ TOMOIIBIO CIIEKTPOCKOITUYECKUX U 30HIOBBIX METOJIOB?
YL;IIK-5-Y;IIK-5- | Pedepar momkeH OBITH IpeCTaBIICH B BUAE ONUCAHNS METOIUKA
B1 KOHTPOJISL TEXHOJIOTMUECKOI0 KaU€CTBa T'€TEPOreHHOU CTPYKTYPBI U
OTpakaTb PelIeHNEe KOMIUIEKCHBIX MPO(eCCHOHAIbHBIX 3a/1a4 Ha
OCHOBE aHaJIu3a NPUYUHHO-CJIECICTBEHHbIX CBSI3€H, BBISIBIEHHBIX C
MIOMOIIIBIO SKCIIEPHMEHTAIBHBIX METOI0B THATHOCTHUKA
UCCIEIOBAHUS IPOU3BOICTBEHHOTO IPOIYKTa!
1.1 Kak yci0Bus dKCIUTyaTaluy U3eus BIUSIOT Ha BEIOOD
TapaMeTpoB cI0eB?
1.1.1 B xakux u3aenusx JUist UX dKCIUTyaTalud HeoOX0AUMO HaHECEeHHE
Ha MOBEPXHOCTH YTIEPOIHBIX MJICHOK (C BKIIOYEHUSIMH MeTasuia)?
1.1.2 TIpu KakuX yCIOBHSIX SKCIUTYaTUPYOTCS 3TH U3ACTUs?
1.1.3 Kaxnie TpeOoBaHHS yCTaHABIMBAIOTCS K TapaMeTpaM M CBOMCTBaM
CTPYKTYPHBIX CIIOEB 3THX U3IENnit?
1.1.4 3auem Ha/I0O KOHTPOJIUPOBATH TEXHOJIOTHUECKHUE MTapaMeTPhl
TeTepOTeHHBIX CHCTEM?
1.2 Kak BBIOpaTh U COUYETATh SKCIIEPUMEHTATLHBIE METOABI JIS
KOHTPOJISl TapameTpoB?
1.2.1 Kakue n3meHsieMble IapaMeTphbl FETEPOreHHbIX CUCTEM MOXKHO
OIIPEAENUTH C IIOMOIIBIO CIIEKTPOCKOITIMYECKIX 1 30HIOBBIX METOIOB?
1.2.2 Kakue 13 METO10B HaZ0 BHIOPATH C YIETOM UX OTpaHUYCHUH s
JIUarHOCTHKU MapaMeTpoB CI0EB?
1.2.3 Kaknie MeTOIBI YIOBIIETBOPSIOT TPeOOBAHUSIM TOUYHOCTH,
IKCIPECCHOCTH, KOMIIEKCHOCTH ¥ CTOMMOCTH?
Odopmuts pedepaT-onrcanue He0OX0AUMO B BUJIE TOKyMEHTA.
2. Pa3paboTaTb METOAMKY HCCIICIOBAHHS TIOBEPXHOCTH 3aaHHOTO
Matepuaia (oobexkra HUP). Crporao3upoBaTh 3 EKTUBHOCTH BEIOOpa
JUISL pellieHus IpuKiaaHoi 3anaun B pamkax HUP.
3. BrIOop ¥ coueTaHHe COBPEMEHHBIX METOAOB IS IPOBEACHUS
KOMITJICKCHBIX UCCIIEAOBAHUM CTPYKTYPHI M CBOICTB B Pa3IHMIHBIX
YCIIOBHSAX JUIS pPElleHHs] IPUKIaqHOH 3a1aun B pamkax HIP.
P11 CocraBienue OIIK-1-31;YK-1- 1. Kpurepuu u napameTpsl KI1aCCUPHUKAIUHN CIIEKTPOCKOTTMYECKUX H
CpaBHHUTEIHHOU 31;YK-1-Y1;IIK-5- | 30HAOBBIX METO/IOB.
TaOJIHIIBI Vi 2. ®usnyecKre OCHOBBI, TOYHOCTh, BO3MOXKHOCTH, 0COOEHHOCTH,

OIrpaHUYCHUSA, IPUMEHCHUS CIEKTPOCKONMMYECKUX U 30HIOBBIX METO/I0B
HCCIICAOBaHUA.




P12 Ananus OIIK-1-31;YK-1- Mertonbl anekrpoHHON, HOoHHOM, UK-cniekrpockonuu, ckaHupyrouien
HHPOPMAITHOHHBIX 31;YK-1-Y1;IIK-2- | 30H10BO# MUKPOCKOIIMHU: peau3alus SKCIIEpUMEHTa U TPUMEHEHUE.
pecypcoB (He menee | YI;IIK-5-V1

3) ¢ mocaexyoumM
YCTHBIM JIOKITA/IOM U
00CyXKIeHEM

P13 TecTsl OIIK-1-31;YK-1-31 | Mertozpl 3neKTPOHHOM, HOHHOW CIIEKTPOCKOIIMH, CKAaHUPYOIIEH

30HA0BON MUKPOCKOIIHH.

5.3. OueHo4uHble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMCHAITMOHHBIN OUJIET COCTOUT M3 TPEX BOMPOCOB MPAKTHUESCKOW HAPaBICHHOCTH.
DK3aMeHAITMOHHbBIE OMIIETHI XpaHsTCs Ha Kaeape, UX YHCIIO COOTBETCTBYET YUCIY CTYACHTOB B rpymme. [Ipumep
SK3aMEHAIMOHHOr0 OMIeTa:

MUHHMCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHM S POCCUMCKOM ®EJIEPALIMNA

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICIIETO
OBPA3OBAHUM A

«HanuoHnanbHbIH HccnenoBaTeNbCkuil Texnonornyeckuid yausepeuter «MUCuCy» (HUTY «MUCuCy»)
OKk3aMeHalMOHHbIN Omer  Ne 7

JucrpmmHa Cnekrpockonndeckre (M 30HIOBBIC) METOMABI UCCICAOBAHUSA MaTepHaioB

Hamnpasnenne (cnenuansaocTs) — 22.04.01 MartepuanoBeieHre M TEXHOJIOTHH MaTepUaioB
HanpasnenHocts (mpoduis/cienanu3anms) BeicokoTemnepaTrypHble U CBEpXTBEpPAbIE MaTepHaIbI

1 D¢ dexT TyHHEIUPOBAaHHUA U €ro MPaKTUUECKOe NMPUMEHEHHE B COBPEMEHHBIX METOHAX MCCIEIOBAHUS MaTEPUAJIOB.

2 AHanu3 XUMHUYECKOTO COCTOSHUS JIEMEHTOB HA IOBEPXHOCTU U UX OKCUAHBIX COCAMHEHMH METONAaMH JIEKTPOHHOU
CIIEKTPOCKOIIHY.

3 AnmaparypHasi peali3anus METo/a BTOPHYHOM MOHHOW MAacC-CIIEKTPOMETPUH (MCTOYHHUKN HOHOB, KBaAPYHONBHBIN H

MarHUTHBIH Macc-aHaIU3aTOPbI, BAKyyMHAas CHCTEMA).

OK3aMeHaTop E.A. KomapHunkas 3aB. 3aKpeIUICHHON
kadempoit MITu/l A.P. Oranos
(rozmmce) (M.0.®Pamumst)
(ab0OpeBuarypa) (moamuck) (N.0.@amunns)
YTBEep)KICHO Ha 3aceqaHuu 3akperuicHHor kadeapsr MIIuJl  30.08.2021 r. npoTokos No 07/21
(abOpeBmatypa)

5.4. MeToauka OuleHKH OCBOEHUS AUCUUILIMHBI (Moayis, npakTuku. HUP)

OOyueHue 110 TUCHUILTHHE IPOBOIUTCS B AKTUBHBIX U HHTEPAKTUBHBIX (POPMax ¢ MPUMEHEHUEM TEXHOJIOTHU «OOPATHBIH KIaccy.
ITo xaxxqoMy pa3zmerry AUCIMIUIMHEI IPeTyCMOTpEeHa KakK TeKyIasl, Tak U pyoexxHas attectanus. Kaxnoe [Ipakrudeckoe u
JlabopaTopHOe 3aHATHE IPEAyCMaTPHUBACT IPEABAPUTEIBHYIO MOATOTOBKY K HeMy. HoBbIe yueOHBIC MaTepHalbl B METOANIECKUE
YKa3aHHs 10 UX CAMOCTOSITEIILHOMY OCBOCHHIO, @ TAKKE CChUIKU Ha IOMOJIHUTEIbHBIC MAaTEPUAaIbl MPEACTABICHBI Ha CaiiTe
https://Ims.misis.ru/. Ilepen kaabIM MPAKTHYSCKAM 3aHATHEM CTYACHTY HEOOXOIUMO M3YUYHUTh TPEACTABICHHBI MaTepHall Ha
COOTBETCTBYIOIIEH CTPAHHIIE X CAMOCTOSTEIIFHO OIIEHUTh YCBOCHUE KOHTEHTA, IPOas TecT U3 10 BOpocoB (MTOTOBEIH TECT O
JTUCHUIUIMHE U3 18 BOMPOCOB) B 4achl CAaMOCTOSITETIbHOM paboThI MO AUCHUILTHHE. Beero 6 TecToB, CTYAEHT UMEET 2 TOMBITKH,
BpeMst orpaHn4deHo 20 MHUHYTaMH. 3aCUUTHIBACTCS MOJIOKHUTEIBHOE IPOXOXKICHNE TECTA, CCIIU CTYJCHT MPABHIBHO OTBETUI Ha 7
BOITPOCOB U3 10, UTOTOBEII TecT - 13 TpaBMIIBHBEIX OTBETOB. [ MPOBEPKHU CTEIICHN OCBOCHHUS MaTeprajia B 9ackl Ja00paTOPHBIX
WM TIPAKTUIECKUX 3aHATUI CTYJeHT 3anonHseT [ yria-tabauiry, JOCTYIHYIO OJJHOBPEMEHHO BCEM CTYJCHTaMH TPYIIIBI U
3aMOJIHACMYH0 CHHXPOHHO. CTyICHT OTBEYAeT Ha BOMPOCHI IS HOATOTOBKH K 9K3aMEHY HJIM BOIIPOCHI K 3aIIUTE JIAOOPATOPHBIX
paboT, WITH BEIITOJHSET IPOMEKYTOUHBIE 3aJaHus TUIaHa pabOTH HaJ pedhepaToM B MMCEMEHHOHN (popMe B TCUCHUH 5 MHUHYT,
3arouHss cBoto rpady obmero s rpynmsl ['yra-mokymenta. Ha oqHoM 3aasTHY - 07uH Botipoc. Kputepwii olieHHBaHUS -
MOHHMaHKE MaTepuala WK cBoe COOCTBEHHOE apryMEHTHPOBAHHOE BUIECHHUE MPpobiaeMsl. OTBETH 00Cyx1aeTcs B popme
TPYIIIOBON TUCKYCCHU.

CocraBneHue CpaBHUTENBHON TaOIHITBI IO METOJaM IEKTPOHHON MIIM HOHHOM CIIEKTPOCKOITNH SBIISICTCS. PyOEKHBIM KOHTPOJIEM
WH/IMBHIyaJIbHON CaMOCTOSTEIbHOM aHAIMTHYECKOH paboThl. 3agaHue BhIIONHSAETCS 1o madiaony B Canvas. [Ipoepsiercs 3ananne
B 4aCBl JUIS1 KOHTPOJIISI OCBOCHHS CTYAEHTOM JIHUCUUILIMHEL. [IpoGieMHbIe BOIIPOCH! 110 33IaHUI0 00CYXKIAI0TCS B 4achl IPAKTHIECKHX
3aHATHH B (hOpMe KOJUICKTHBHON Oecembl.




Ananu3 crareil o NPUMEHEHHIO COBPEMEHHBIX METOIOB JUIS PELICHUS IPAKTHYECKUX 33/1a4 B 00JIaCTH MaTepHaIOBEICHUS 1
JIOKJIaJl pe3yIIbTaToOB aHaIK3a (5 MUHYT) B YaChl TPAKTHYECKUX 3aHATHH SBISIETCS TPCHUPOBOYHBIM 3a1aHUEM, (POPMHUPYIOINM
KOMITeTeHIINY ypoBHS "YMeTs". CTaThH AT aHAIH3A MTOJOUPAIOTCS CTYICHTOM CaMOCTOATENBHO C HCIOJIb30BAHIEM
uH(pOpMaOHHEIX pecypcoB. [locie 1oKnana NPOXoaUT ero 00CYkKICHUE - TPYNIOBas AUCKyCCUsl. ApryMEHTUPOBaHHBIH OTBET
JOKIAIYMKOM Ha OJIMH M3 BOIPOCOB JMCKYCCHH SIBIISICTCS HEOOXOJUMBIM TPEOOBAHUEM JUIS IIOJIOKHUTENBHOTO 3aCUNTHIBAHNS
JTAHHOTO MEPOIPHSTHUSL.

st 00paboTKy, paciiudpOBKY U aHATH3a Pe3yIbTATOB IKCIIEPUMEHTA CTapOCTa IPYIIIBI JSIHUT CTYICHTOB HAa KOMaH/IBI 110 4-5
yenoBek. Kaxknas komaHaa momydaer cBoe 3amganue. O0paboTka pe3yIbTaToB MPOBOIUTCS C TIOMOIIBIO MTaKeTa TPHKIATHBIX
IporpamMM criekrpomerpa. [ pacmmppoBKy CIEKTPOB KOMaH/AA HCIOJIB3yeT 0a3y JaHHBIX. DKCIIEPUMEHTANbHBIC JAHHEBIC 1
Pe3yIbTaThl KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHaJIN3a BBIIAHHOTO KOMaH e o0pa3ia 3anucbiBaiores B Google-tabnuity, ZOCTyH K
KOTOPOH SIBJIIETCSI COBMECTHBIM Y BCEH KOMaH/Ibl U MpemnojaaBaTens. B koH1e 1a00opaTopHOro 3aHsATHS IPOBOAUTCS CaMOIIPOBEPKa
Pe3yIbTATOB C MTOMOIIEIO0 (haitna "OTBeTh" Ha CTpaHUIE COOTBETCTBYIONIETO pasaena B Canvas. B oTuer mo maboparopHoii paboTe
TakoKe BKJIIOYAETCS OTBET HA KOHTPOJIBHBIM BOIPOC HA CTpaHMIIE B pa3zaene 3aaanus. Homep Bompoca, Ha KOTOPBI HaI0 OTBETUTD
CTYZICHTY, - HOPSIIKOBBIM HOMEP B CIIUCOYHOM cocTaBe rpynmnbl. daiin ¢ oTueToM o gabopatopHoi paboTe MpUKpeIuIsieTcs B
pasnene 3amanus Ha caiite https://lms.misis.ru/. Kpurepuii orieHUBaHU - TPaMOTHOE U ITOCIISIOBATENLHOE H3II0KEHHE,
COOTBETCTBHE KOMaHJHOMY 3aaHHUIO U HHANBHIyaIsHOMY Bompocy. Utor "[Ipunaaro/He npuHATO". 3aImuTa oT4eTra 1o
1a00paTOpHBIM paboTaM MPOBOJUTCS B YaChl TJAOOPAaTOPHBIX pabOT MIIM B Yachl IOTOJHUTEIbHBIX KOHCYIbTAlMi MpenoiaBaTers.
OHnJ1aliH-KOHCYJIBTALUH VIS KETAIOLINX IPOXOIAT €XEHEAEIBHO 10 MIPEABAPUTEIbHOM JoroBopeHHoCTH. Llenpb 3amuThl oTyeTa -
OIIpeIeNIeHNe CTEIICHN CaMOCTOSTEIIFHOCTH BRIITOTHEHHUS JJaOOpaTOpHOH paboTHI CTyieHTOM. Ecii ypoBeHs KOMIIETEHITHH,
BBISIBIICHHBIX B MIPOIIECCe WHANBUAYAILHON OeceIbl, 10CTaTOYHBIH, TO 3alUTa 0TYETa 10 JabOpaTOPHBIM paboTaM MpU3HAETCA
YAOBJIETBOPUTEIILHOM.

PyOesxHas aTTecTanus IpoOBOANTCS B BUAE KOJUIOKBIYMOB. BOITPOCHI K KOJTOKBIyMaM BBIJAIOTCS CTYACHTAM Ha IEPBOM
MPaKTHYECKOM 3aHATHH. KOoTOKBUYMBI TPOBOJATCA B YCTHOH popMe B yachl mpakThuueckux 3aHsatuid. Kommoxksuym Ne 1 Ha 8
HeJlesle OLIEHUBAET PE3yJIbTaThl OCBOSHUS AUCLUILIMHBI CTYIEHTOM 10 paznenam 1, 2 u 3, kostokBuyM Ne 2 Ha 16 Heznene -
Pe3yJIBTAaTHl OCBOCHHUS JUCIUIUIAHEI 110 pasfenaM 4 1 5 nucuuiuiinHbl. CTyIeHT TOJDKEeH IPaBUIIGHO OTBETHTH HA OJWH U3
HpeUIOKEHHBIX eMy TIperoaBaTesIeM BOIIPOCOB, B 3TOM CIIyuae KOHTposbHOe Meponpustue "Komioksuym" cunraercs
BBIIOJTHEHHBIM.

Pedepar-onmcanne sBIgeTCS CyMMHUPYIOIIEM OLICHOYHBIM MeponpuaTiueM. Cpok craun pedepata - 17 nenens. @opmynupoBka
TeMslI pedepara U IBIKYIIMI BOIPOC paboTHI pa3pabaThIBAlOTCA CTYIEHTOM CaMOCTOATENbHO. Ha mepBoM MpaKkTHYECKOM 3aHSATHU
CTyJEHTy 0OBsicHseTCs 3aaHue. CTyICHT BBIOIHSET pabOTy B Yachl ISl CAMOCTOSITEIbHOM paboThl 1o AuctuIuinHe. [1nan
CaMOCTOSTEIbHON paboTHI Hax pedeparoM:

. I3y4eHne y4eOHOro MaTepuana U CUCTEMAaTH3aLUs BO3MOKHOCTH CIIEKTPOCKOIMMYECKUX U 30HIOBBIX METOIOB;

. CamotectupoBanue B cucteme Canvas;

. Onpenenenue akryansHou st cBoerd HUP mpobnemsr;

. ITonck TOTIOTHUTENBHBIX PECYPCOB, COOTBETCTBYIOIIIX ONPEAEICHHON IIpobieMe;

. IlocranoBka 3a1aum;

. Pa3paboTka ABMKYyILETO BOIIpoca U INIAHUPOBaHUE pabOThI;

. BE16op 1 000cHOBaHME TOAXOIAIIETO SKCIIEPUMEHTAIBHOTO METO 12, METOANKH M 000PYAOBAHUS IS PEIICHHS 3a/1a4H;

. Odopminenne onucanusl.

Bo Bpemst mpakTH4ecKiX 3aHATHI CTYJICHT 03By4YHBaeT NPOOJIEMbl, BO3HUKIINE Y HEro NpH HanucaHuu pedepara. Pemenue
po0JIeM IPOUCXOAUT € TIOMOIIBI0 B3AUMHOTO 00CYXICHUS U TPYIIIOBOTO MO3TOBOTO MITYpMa. 3aIlliTa OTYETa IIPOUCXOAUT B YACHI
npakTuaeckux padot. Ilocne moknaga mpoXoauT ero o0CyKAeHHe - TPYIIOBas JUCKYCCHSA. ApIyMEHTHPOBAHHBII OTBET
JOKIIaIMKOM Ha OJUH U3 BOIPOCOB JUCKYCCHH SIBIISIETCSI HEOOXOJUMBIM TPeOOBAHUEM IS MOIOKUTEIBHOTO 3aCUUThIBAHUS
JJAHHOTO MEPONPHATHS. B aCHHXpOHHOM pexXuMe CTYJIEHT 3arpyxaer pedepar B 3JI€KTPOHHYIO CPEy U y4acTBYET BO B3aUMHOM
TPOBEpKE, a 3aTEM H3ydJaeT PEeleH3MI0 Ha CBOH pedepart. [Tocie gero cTyeHT nMeeT BO3MOXHOCTh BHECTH HUCTIPAaBIEHHA B pedepart.

OO N bW

Kpurepun onenuBanus pedepara npencrasieHsl B Tadbnune. Boimonnenue 8 ("[Ipunsato") u3z 11 kpurepueB HEOOXOIUMO IS 3a4eTa
pedepara.

Kputepun HopaboraTth [punsro
IMTocraHoBKa 3amadn He xoppekrHas KoppexrHas
Bribpan meron He cooTBerctByeT 3amaue CooTBeTCTBYyET
3amade
O6ocHoBaHKe BLIOOPA He o6ocHoBaH OG6ocHOBaH
VYcnoBus 3KCIEPUMEHTA He BrI1Opansr BriOpansr
ObopynoBanue He BrI1Gpano He BreiOpano
Coueranue METOJI0B/CTEIIEH, KOMILUIEKCHOCTHU 1 merox 2 u Oosee MeTona
DJeMeHT TBOpYeCTBa lla6monHas pabora OpUTHHAIBHOCTD
Uznoxenue marepuana He nornyHoe, He Mmociie10BaTeIbHOE Jlornunoe,
HOCJIeI0BAaTEIBHOE
CcpUtki Ha HH(OPMAIIMOHHBIE PECYPCHI Her cchUIOK, HET CMCKA UCIIOIBb3YEMBIX UCTOYHHKOB CCBUIKH paccTaBJICHBI,
COOTBETCTBYIOT CITHCKY HCIIOJIB3yEMBIX HCTOYHHKOB
Odopmierne paboTsI He cootBerctByeT TpeOOBaHHAM HOPMOKOHTPOIISL CoortBercTBYET

TpeOOBaHUSIM HOPMOKOHTPOJIS




IIpoBepka Ha miaruar
OPHUTMHAJILHOCTH U BBIILIE

Menee 75% OpHUTHHAIBHOCTU

75%

Hrorosas arrecTanus Mo AUCIUILTHHE IPELyCMOTPEHA B BUE SK3aMeHA. DK3aMeH OTpaxxaeT pe3ybTaT mpouecca popMupoBaHUSL
KOMIIETEHIIMI CTyIeHTa MTPU N3y4YEeHUH AUCLUILIMHBI U yCTaHABINBACT YPOBEHb 3HAHMIT CTYJCHTOB 110 IPUMEHEHHIO IOy YEeHHBIX
3HaHUH, yMEHUH 1 HABBIKOB. DK3aMEH IPOBOIUTCS B yCTHOW (popMe B TIEpHOJT SK3aMEHAIIMOHHOM CECCUH B COOTBETCTBHH C
pacmicaHueM K3aMeHOB. B TedeHnn cemecTpa HEOOXOIMMO BEITIOIHUTE BCE PaOOTHI U3 ITepedHs PaboT, BEITOTHIEMBIX 110
JUCIUIUIMHE. B cryuae HeBBIOTHEHUS pabOTHI, IPEAyCMOTPEHHON IIPOrpaMMOil JUCIUILINHEI, CTYACHT Ha 3K3aMEeHe MOIyJIaeT
JIOTIOJTHUTEIIBHBIN BOIIPOC MIIN 33aHKUE COOTBETCTBYOLIME padoTe Mo aucuuiuinie. "OTau4Ho" CTaBUTCS B TOM ClIydae, eciu
CTY/ICHT BBIIIOJTHHI BCe PabOTHI IO AUCIUIUTIHE W IIPaBIIIGHO OTBETIUI HA 3 BOIIPOCa 3K3aMeHallMOHHOTo Omteta. "Xopomro"
CTaBUTCSA B TOM CIIydae, €CIIU CTYJCHT BBIIOIHIII Bce pabOTHI 10 JUCIUIUIMHE, HO HE OTBETIII Ha | wim 2 Bompoca
9K3aMEHAIIMOHHOTO OmiieTa. ""Y IOBIETBOPUTENBHO" CTABUTCS B TOM CIIydae, €CJIU CTYIEHT BBIOJHUI HE BCe PabOTHI IO
JVCIUIUIMHE, HO IPaBHIBHO OTBETHJI Ha 2 BOIPOCA 3K3aMEHALMOHHOT0 Omtera. "HeynoBineTBopuTeIbHO" CTaBUTCS B TOM Cilydae,
€CITM CTYJISHT He OTBETIUI Ha 2 BOIPOCA DK3aMEHAIIMOHHOTO OWMJIETa MITH HE BBHITIOTHII Bee paboThl Mo nucnuiuinHe. "HesBka"

CTaBUTCA, CCIIN O6y‘laIOHII/II\/’IC}I Ha MPOCTaBJICHUEC DK3aMEH HE ABUJICH.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. PekomeHayemMas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpBI, COCTaBUTENHU 3armnaBue bubnuoreka WznarenbcTBo, roj
JI1.1 | bopucenko U. A. M HHOBaIIMOHHBIH DneKTpoHHas OMOIoTEKa Boponex: Boponexckuii
MEHEIDKMEHT: YIIPaBJICHUE rOCYAapCTBEHHBIH
WHTEIJICKTyaJIbHOM yHuBepcuret, 2003
COOCTBEHHOCTBIO: YueOHOE
nocobue
JI1.2 | ®unumonora H. 1., MeTtob1 Ucce0BaHUS DJeKTpoHHAs ONOTHNOTEKA HoBocubupck:
Konsnos b. b. MHKPOSJIEKTPOHHBIX 1 HoBocubupckuii
HAHORJIEKTPOHHBIX MaTEPHAITIOB rOCYJapCTBEHHBIN
U CTPYKTYp: CKaHUPYIOILAs TEXHUYECKUN YHUBEPCUTET,
30H/10BasI MUKPOCKOTIHSI: 2013
yaebHOe rmocobue
JI1.3 [TazenaypE.T., Mertoas! uccnenoBaHus OnexrpoHHas OHOIHOTEKA Kemeposo: Kemeposckuit
Ky3zbmuna JI. B., MaTepHasoB: yueGHoe mocodue rOCyJapCTBEHHBIN
Kpamenunun B. U. yHuBepcureT, 2013
JI1.4 | Cosunos C. A., CTpyKTypHBIE METOIBI DnekTpoHHast OnOIMOTEeKa Kemeposo: Kemeposckuii
Konecnuxos JI. B. HCCIIEJOBAHUS KPUCTAJIOB: rocyAapCTBEHHbIN
y4eOHoe mocodue yHuBepcuret, 2012
JI1.5 |3BekoB A. A, CriexrpaibHble METOAbI OnexTpoHHas OHOIMOTEKA Kemeposo: Kemeposckuit
Hesoctpyes B. A., HCCIIEOBAHNS B XUMUU: roCyJapCTBEHHBIN
Kanenckuii A. B. ydebHoe nocobue yHHUBepcuTeT, 2015
JI1.6 |Topenuk C. C., Pentrenorpaduyeckuii u bubimorexa MUCuC M.: Meramnyprus, 1970
Ckaxos 10. A, 3JIEKTPOHHO-ONTHYECKUI
Pacropryes JI. H. aHaJIM3: IPaKT. pyK. O
peHTreHorpaduy,
HIIEKTPOHOTpa(GHH 1 TEKTPOH.
MHKPOCKOITUH METAJLIOB,
MOJTYTIPOBOHUKOB U
JIUDJICKTPUKOB: Yuel. mocoone
JUTSL BY30B
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOpBI, COCTaBUTENHU 3arnaBue bubnnoreka WznarenbcTBo, roj
JI2.1 | Békkep 1O. Criektpockomusi: MOHOTpadus | DiekTpoHHast 6HOIHoTEeKa Mocksa: PUL] Texnocdepa,
2009
JI2.2 | Kopones @. A. CHeKTpoCKOIns BEICOKOH DJekTpoHHas ONOTNOTEeKA Mocksa: ['ocynapcTBeHHOE

pa3pelaronei Cuibi:
MoOHoOTrpadus

U3JaTeNbCTBO TEXHUKO-
TEOPETHUUECKON JIUTEPATYHI,
1953




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.3 |IlopceB E.T. OpraHu3anus 1 MIaHAPOBaHUE | DIEeKTpoHHas OuOIHOTeKa HoBocubupck:
9KCIIEPUMEHTOB: yueOHOe HoocuOupckuii
nocobne rOCYIapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2010
J12.4 | Emotun B. I1., BricokoTemnepatypHbie Bubnmorexa MUCuC M.: Mertannyprus, 1973
Kocrukos B. A., Matepuansl. U.2: [Tonyuenue u
JIsicoB b. C., nop. (hM3UKO-XUMHUYECKUE CBOMCTBA
BBICOKOTEMIIEPATYPHBIX
MaTepuaioB: yued. mocobue
JI2.5 | Bbpannon /1., Karan MukpocTpykrypa MaTepuaioB. | budmuoreka MUCuC M.: Texnocdepa, 2004
V., baxenos C. JI., Mertonpl ucclieIoBaHus |
Eropoga C. B. KOHTpOJIA: y4eb. mocobue amst
ctyn. Hanp. 'TlpukiagHsie
MaTeMaTHKa u (pu3uKa'’: mep. ¢
aHTJI.
JI2.6 |[Bby6mukB.T., Mertoas! uccnenoBaHus Bbubnnorexa MUCuC M.: YVueba, 1991
Hy6posuna A. H. MaTepHajIoB U KOMIIOHEHTOB
ANIEKTPOHHON TEXHUKH: y4eO.
nmocoOue JUIst pakT. 3aHITHR
ctya. cnen. 20.02
JI2.7 |bybmuk B. T., Mertonap! UcciienOBaHUs Bubnmuorexa MUCuC M.: Yyeba, 1985
Jy6posuna A. H., cTpykrypsllIpumenenne
3umnuesa I'. M. METO/I0B
PEHTT€HOCTPYKTYPHOTO
aHanu3a (uccieioBaHue
CTPYKTYPBI KPUCTAILIIOB
MaTepUajIoB 3IEKTPOHHOM
TEXHHUKHN): J1a0. MPAKTUKYM IS
cryn. cren. 0604,0629,0643
(dacTb 2)
JI2.8 | Bamsuckuii C. U., CoBpeMeHHbIE METO/IbI bubimorexa MUCuC M.: U3n-8o MUCuC, 2011
Haumu E. K., HCCIIEI0BAHNSI HAHOCTPYKTYP.
Kanyrtkun /1. E. Meroa onTryeckont
MTOBEPXHOCTHO-TIIA3MOHHON
MHKPOCKOITHH: y4e0. mocodue
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue bubnnoreka WznarenscTBo, roj
JI3.1 | Domun 1. B., Iy6oB Y4eOHO-METOANIECKOE DJeKkTpoHHas ONOIHOTEKA Mocksa, bepnun: Jlupekr-
B.JL MMOCOOHE IO BBITTOJTHEHHIO Menua, 2015
pacdeTHO-rpapuIecKoi
paboThI 110 TEME: HIEKTPOHHAS
0’Ke-CIIEKTPOCKOIIHSL:
MEeToI4IecKoe mocodne
JI3.2 | Apcenkun A. M., Mertons! u cpencTsa DnekTpoHHast ONOIMOTEeKA M.: U3a-8o MUCuC, 2010
Brixosa 10. C., W3MepeHHi, HCTIBITAaHUH U
T'opuienkoB M. B., np., |kontposns. CoBpeMeHHbIE
Kanomxun C. . METO/IBI UCCIIETOBAHMI
(HyHKIMOHAIEHBIX MAaTEPUAIOB:
y4eOHO-MeTO/1. mocodue: y4eo.
mocoOwue [UIs CTy. BY3OB,
00yu. mo Hamp. 150100 -
Merannyprus
JI3.3 | Abpamos H. H., benos | CoBpeMeHHBIE METOIbI DneKTpoHHas OOIoTEKa M.: U3a-B0o MUCuC, 2011
B. A, I'epmuman E. U., |uccrnenoBanuit

1p., Kamomkun C. 1.

(hyHKINOHAIBHBIX MaTEPHAJIOB!

na0. mpaxkTUKyM: yueo.
nocoOue JuIst CTy . By30B,
00yd. o Hamp. 'MeTamnyprus'




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI3.4 |BeikoBa M. b., Brinmonnenue u odpopmiieHne Bubnrorexka MUCuC M.: [MUCuC], 2017
T'opeeBa XK. A, BBIITYCKHBIX
Kosznosa H. C., KBTM(UKAIIMOHHBIX PadoT,
Ionropusii . A. Hay4HO-HCCIE0BATEIbCKAX
paboT, KypcoBBIX paboT
MarucTpoB U OTYCTOB 110
NPaKTHKaM: METO/I. yKa3aHUsI
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
D1 | DnexrpoHHO-0HOIMOTeYHAS cHCTEMa https://e.lanbook.com/
32 | Memuareka HUTY "MUCuC" https://misis.ru/media-library/
3 Wndopmanmonnas cucrema EniHoe 0kHO nocTymma K http://window.edu.ru/
00pa3oBaTeNbHBIM pecypcam
24 | Cnucok anexrpoHHbix pecypcos HUTY "MUCuC" http://lib.misis.ru/links.html
75 | LMS Canvas https://Ims.misis.ru/
26 | Google-noxymMeHTHI https://www.google.ru/
37 |IImardopma s mpoBeneHns KoHpepeHmit Zoom https://zoom.us/
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
1.1 |Microsoft Office
I1.2 |LMS Canvas
1.3 | MS Teams
1.4 |[MATCAD
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 023 JaHHBIX
nu.1 Hayunas snexrponnas oubimoreka eLIBRARY .RU - https://elibrary.ru/,
N.2 |budnaunoteka «Pa3Butue Texuonoruit ms yenoseuectBa» (IEEE Xplore) - https://ieecexplore.ieee.org/Xplore/home.jsp,
N.3 |Hayunsrit xypuan «Nature Nanotechnology» - https://nano.nature.com/,
N.4 |Hcrounuk nmaTeHTHOH MHGOPMANNH, 3asSBOK, HAyYHBIX ITyOnukauii u cepsucos Clarivate Analytics - https://clarivate.ru/,
N.5 |ba3a naHHBIX HaAy4HBIX MyOnuKanuid Scopus - https://www.scopus.com/,
N.6 |UnrepakruBHas 6a3za maHHbIX SpringerLink - https://rd.springer.com/,
N.7 |ba3a nanHpIX Mo Matepuanam SpringerMaterials - https://materials.springer.com/,
N.8 | DnexrponHas 6ubnuoTednas cucrema ManarensctBa «Haykay - https://www.libnauka.ru/,
n.9 | XKypuans! uzgarenscta Cambridge University Press - https://www.cambridge.org/,
N.10 |XKypnans! uznatensctBa Oxford University Press u LludpoBoit apxus sxxypHana Science - https://archive.neicon.ru/xmlui/,
N.11 | Kypuanensrii nopran ®TU um. A.®. Nodde - https://journals.ioffe.ru/,
.12 | YuuBepcurerckas nH(popmarmonHas cucrema Pocens - https://www.uisrussia.msu.ru/.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasunauenne OcHarexnne
JTro6oit Kopryc | YueOHass ayauTopus JUISI TIPOBEICHUS | KOMIUIEKT Y4eOHOH MeOenmu 10 36 MecT i 00ydaromuxcs,
MynbTHMenuitHas 3aHSATUN JCKIMOHHOTO THIMA W/WIK Ul | MyJIbTHMEIUHHOE  000pyIOBaHHE, MArHHTHO-MapKepHas

MIPOBEJICHHS IPAKTUUECKUX 3aHITHH: Jocka, pabouee Mecro mpenopasatens, IIKc moctymom k
UTC «Uurepuer», DMOC yHuBepcureTa 4Yepe3 JUYHBIN
kabuner ©Ha mmnargopme LMS Canvas, nHIIeH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus




K-406

VYueOHas ayauTopus

Ta0OpaTOpHBIE YCTAHOBKH UL M3MEPEHHS: BPEMEHH >KU3HH
HEOCHOBHBIX HOCHTeNeH 3apsima B mosrynpooanukax (¢ IIK
U TaKeTOM JIMIEH3UMOHHBIX MPUKIAJHBIX IIPOrPaMMm);
yIETBHOTO JNEKTPUIECKOTO COMPOTUBIIEHUS
MTOYIIPOBOJHUKOB 4eTHIpeX30HAOBEIM MetomoM (¢ IIK nm
MIaKeTOM MIPUKIIaTHBIX IIporpamm); MEXaHHUECKIX
XapaKTepUCTUK KpUCTAJIIOB; TEPMO3IEKTPUIECKHX
coiictB (¢ IIK © makeToM TIPUKIAQAHBIX IIPOTPaMM);
yIEITBHOTO INEKTPUIECKOTO COIIPOTHUBIICHUS
MOJTyTIPOBOJTHUKOB ~ IByX30HIOBEIM MeTogoM (¢ IIK wm
MaKeTOM TMPHUKIAJHBIX IPOrpamMM); aTOMHO-CHJIOBOH H
TYHHETBbHBIH Mukpockon (2 mr.) c¢ IIK wm makerom
NPUKIATHBIX ~ NPOTpaMM;  JaOOPAaTOPHBI  CTeHJ I
omnpeseneHus HIAPUHBI 3anpelneHHo’ 30HBI
MOJYIPOBOJHUKOB ¥ TEMIIEPaTypHOTO KO3 PHUIHCHTA
CONPOTHUBICHUS METAUIOB, J1a0OPaTOPHBIM CTEHX Ui
u3MepeHust d¢pdexra Xosta, nabOOpaTOPHBIA CTEHA IS
H3y4YEHUs BIMSHHUA TEPMOJOHOPOB Ha 3JIEKTPONPOBOIHOCTH
TTOTYIIPOBOTHHKOB,; Habop JIEMOHCTPALHOHHOTO
obopynoBaHMd B  TOM  4YHCJIe:  JOCKa  ydeOHas,
MyJbTUMeAnHAs naHenb ¢ [TK, komruiekr yueOHoi Mebenu

B-011

LeHTp  KOJUIGKTMBHOTO  TOJB30BAHUS
"MarepuanoBefieHue U METaLTyprus':

CKaHHPYIOIIUH 3IEeKTPOHHBIH Mukpockon JSM 6700 F
JEOL, ckanupyroomuid 31eKTpoHHbIH Mukpockon JSM 6480
LV JEOL, onexrponnsiii oxe-cnekrpomerp PHI-680
Physical electronics

K-407

Jlaboparopus

BTOPHYHBIH HOHHBIN Macc-criekrpomerp (BUMC) PHI-
6600 SIMS System c ITK u JUIEH3NOHHBIM IIPOTPaMMHBIM
obecreyeHneM

K-409

JIabopaTopust

PeHTTeHOBCKUH (hoTodeKTpoHHbI cnekrpomerp PHI 5500
ESCA, peHTreHOBCKHi —(POTOIIEKTPOHHBIA  CHEKTPOMETP
Versa Probe 11

Jlro6oit KOpITyC
MynsTumMenniiHas

YuebHass ayauTOopHst s TPOBEIOCHUS
3aHATUN JIEKIMOHHOTO THIIA W/WIW IS
MIPOBECHHS PAKTUYECKUX 3aHATHI:

KOMIUIEKT y4yeOHOW Mebenu 10 36 MecT i oOydarommxcs,
MyJBTUMEANIHOE  00OpyZOBaHWE, MAarHUTHO-MapKepHas
nocka, pabodee mecto mperonaBarens, I[IKc moctymom k
HUTC «Mureprer», DUOC yHuBepcuTeTa dYepe3 IHIHBIA
kabuner Ha mmiargopme LMS Canvas, IHIIEH3HOHHbBIE
nporpammel MS Office, MS Teams, ESET Antivirus

YuTanbHBIN 3aI1
AIIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOW MeOenu Ha 55 MecT i oOydaroniuxcs,
50 MK c¢ moctynom k MUTC «HMuTteprer», 3SUOC
YHHUBEpPCHTETa 4epe3 JIMUHBIN kabmHeT Ha miardopme LMS
Canvas, nuueHzuoHHsle mnporpammel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

IMepen HavamoM 3aHATHI CTYICHTHI MOIYYAIOT Ha TEKYIINI ceMecTp KaJeHAapHBIH IUIaH MPOBEICHHS BCEX MEPOIIPHATHH,
HPeyCMOTPEHHBIX IPOTPAMMOM AUCIIUILIHHEI.
IIpu ocBOSHUM TaHHOTO Kypca CTYASHT JOJDKEH I0JIb30BaThCsl OMOIMOTEKOI By3a, a TaloKe AJIEKTPOHHBIMH pecypcamy, B
COOTBETCTBHH C HACTOSIIEH NIPOrpaMMOi.
OOyueHHe 10 TUCIUIIHHE IPOBOIUTCS B AKTHBHBIX W HHTEPAKTUBHBIX (opmax. [yt CHHXpOHHOI pabOTHI B AMCTaHIIMOHHOM
(opmate ucnonpzyercst Zoom. Komanmnas pabota mpoBoauTcs ¢ ucnoiab3oBanneM Google-10KkyMeHTOB. ACHHXpOHHas paboTa
ocymectsisiercst B LMS Canvas Ha OCHOBE HHCTpyMEHTa 3a/laHus.
J1st caMOCTOATETFHOTO OCBOCHHUS TEOPETHYESCKUX OCHOB TUCIUIUIMHBI CTYJICHTaM ITePEeIaoTCs SIEKTPOHHBIE MTPE3CHTANH U
y4aeOHBIe TOCOOHs, B KOTOPBIX pacCMaTPHUBAIOTCS OCHOBHBIE ITOJIOXKEHHMSI, HEOOXOIUMBIE JUTS PEIICHUS IPAKTHIECKUX 3a1a4 U
BBINOJIHEHHUS JTA0OPAaTOPHBIX pabOT. DNEKTPOHHBINA KOHTEHT B Canvas Ha caifte https://Ims.misis.ru/ BKIroUaeT yHUBEpCAIbHBIN
Meroauueckuit komruiekce aucuumnHbl (YMKJI) «Criekrpockonudeckue (M 30HA0BbIE) METO/IbI HCCIIEN0BAHUS MaTepruanoBy. s
TIOJTYYeHHUS TOCTYTIAa K MaTepHajIaM CTyJeHTaM HE0OX0IMMO ITEPEHTH 0 CChIIKE, IepeIaHHoil Ha epBoii yueOHOI Henene

cemecTpa.

IIpakTuueckue u 1a6OpPaTOPHBIE 3aHATUS IPOBOISATCS C UCHONB30BaHUEM HATTIAJHBIX HOCOOMH, 00pa3IOB, yCTAHOBOK C
COOTBETCTBYIOIIMM IPOTPAMMHBIM oOecrieueHrueM YueOHO-HayTHOTO KOMIUTeKca 1abopatopuii CIeKTpOCKOITUIECKHX METOIOB
uccienoBaHus 1 CKaHUPYIOIIEH 30HA0BOM MUKPOCKOITHH Kaeapsl MaTepHaIoBeICHNS TTOIYIPOBOTHUKOB H AUIICKTPHKOB U
LleHTpa KOJIIEKTUBHOTO MOJIb30BaHuUs «MaTepualoBeJeHne U METAILTYPrisi»: dIeKTPOHHBIH oxke-cnekrpomerp PHI-680 AES
¢dupmer "Physical Electronics"; peatreHoBckuii potoanexkrponnbiii cnekrpomerp PHI-5500 ESCA ¢upmsr "Physical Electronics";
PEeHTTeHOBCKHH (oTodnekTpoHHEIH criekrpomerp PHI VersaProbe 11 5000; BropuansIii moHHBIH Macc-criekrpomerp PHI-6600 SIMS
System ¢upmer "Physical Electronics"; mpogunomerp ALPHA-STEP ¢upmer Tencor; ckaHupyromuiA 30H10BbIH MuKkpockorr MFP
3D Stand Alone (Asylum Research); ckanupyromas 3ou10Bas nadoparopust NTEGRA ¢upmer "NT-MOT"; ckaHUpYIOIIUii
TyHHEIBHBIH MuKpockor (CTM) (opuruHansHas pa3zpadotka L{eHTpa); mocieqoBaTenbHbI peHTIeHO(ITyOpeCIIeHTHBIH




cnexrpomerp XRF-1800 ¢pupmer Illnmanzy; 6sicTpockanupyronmit nuHbpakpacHsiii @ypee-cekrpomerp IFS-66V/S dupmsr
BRUKER.

DNeKTpOHHBIE MTPE3SHTANH U (WIIH) OTTOPHBIE KOHCIIEKTH TEOPETHUESCKIX OCHOB INCIUIUTHHEL 3apaHee MepearoTcsi 00ydaromumces
JUISL IPEBAPUTEIHHOTO O3HAKOMIIEHHS. [lepen mpoBeeHneM IPAKTHIECKUX U TaOOPAaTOPHBIX 3aHATHI 00yUJarOIIMCS
PEKOMEHIyeTCsl JIoMa CaMOCTOSITEIILHO IPOCMOTPETh TEOPETHYECKUH MaTepHall 10 TEMAaTHKE IPEACTOSIIEro 3aHsTHS.
JlaGoparopHble paGOTHI IPOBOAATCS B ABA JTAla: IPOBEPKa TOTOBHOCTH CTYACHTOB K BHIIIOJIHEHHIO paOOTHI M IPOBECHHUE BCEX
3aITAaHIPOBAHHBIX 3KCIIEPHMEHTOB, 3aIllUTa 1a00paTOpHBIX paboT. JlabopaTopHOE 3aHATHE HAYUHAETCS C OCBOSHUSI IPABUIT
TEXHUKH 0€30MaCHOCTH U MOPSIIKa IPOBEICHUS SKCIEPHMEHTA C UCIOIB30BAHIEM PYKOBOICTBA-OMUCAHHS yCTAHOBKH.
PexoMenmyeTcst Ha KaXJJOM IPAKTHYECKOM U J1a00PaTOPHOM 3aHSATHH NPOBOAUTD 3KCIPECC OIPOC C LENIbI0 YCTAHOBICHHS
YCBOSIEMOCTH TUCIUIUIMHEI 1 TOTOBHOCTH K BBIITOJTHEHHIO JTA00PaTOPHOIT pabOTHI. Y CIIENTHOE TIPOXOKICHNE TECTHPOBAHNS B
Canvas MOXeT 3aMEHSTh IPOBEPKY TOTOBHOCTH K BBITIOJIHEHUIO Ta00paTOpHOI paboTsI B (hopMe OIpoca U 3aIUTy BBIIOIHEHHOMN
nabopaTtopHoii paboTel. O6paboTKa U 0opMIIEHHE Pe3yIbTaTOB IKCIIEPUMEHTOB IPOBOJUTCS CTYIEHTaMHU CaMOCTOSTENILHO B
CBOOOJIHOE OT ayJUTOPHBIX 3aHATHH BpeMs. OTUYETHI 10 1a00PaTOPHBIM 3aHATHAM COCTaBISIIOTCS C HCHOJIB30BAHHEM IPOrPaMMHOTO
o0ecreyeHNsI COOTBETCTBYIOIINX YKCIIEPUMEHTAIBHBIX YCTAHOBOK JUIS TIOCTPOCHUS 1 aHANIN3a rpadukoB M MACCHBOB JAHHBIX.
3amuTa IpOBOJUTCS B BUJIE OTBETOB CTYACHTOB Ha BOIIPOCHI MPEOJaBaTeIs.

OOGyueHne opraHusyercsi B COOTBETCTBUH C HACTOsIMIEH porpammMoii. CaMmocTosTenbHast paboTa CTYICHTOB OPraHU3yeTcs 1
KOHTPOJUPYETCS IMyTeM HHINBHIYAIFHOTO OIIPOCa CTYCHTOB M IIPOBEPKH pabOTH HaJl peepaToM-ONICaHHEM BO BpeMs
MPAKTUYECKUX U TaOOPATOPHBIX 3aHATHH. [ YCIIEITHOTO OCBOCHUS M3y4aeMOH UCIUILUINHEI IS CTYZCHTOB BO3MOXKHA
OpraHu3alys KOHCYJIbTAlNH, B TOM YUCII€ HHIMBUIYAJIbHBIX.

CryzeHTaM IpeoCTaBIsIeTCsl BO3MOXHOCTD KOITMPOBAHMS TIPE3CHTAINI U BCEX AIEKTPOHHBIX MAaTEPUaIoOB AJIsl CAMOIIOIIOTOBKU U
TIOATOTOBKH K HTOTOBOMY KOHTPOJIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH M UTOTOBBIN 3K3aMEH MPOBOIUTCS B BUJIE COOECEI0BaHNS C UCTIOIB30BAHUEM BOIIPOCOB IS
HO/ITOTOBKE K 3K3aMEHY, epelaHHbIX 00yYaroNMMes I1epe]] Ha4aIoM OCBOCHHUS JUCIUTIIMHBIL.




