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1. HEJIX OCBOEHUA

1.1 | HayuuTs ocHOBaM, IpUHLIUIIAM, JOCTOMHCTBAM U OrPaHUYECHUSAM CIIEKTPOCKOIIMUYECKUX U 30HOBBIX METOJIOB U CPEICTB
JUTSL TUarHOCTHKYU U HCCIIEI0BaHHS MAaTePHANoB, CTPYKTYP, TEXHOJIOTMYECKUX MPOIECCOB U 000PY10BAaHHUS, BEIABICHHS
IIPUYMHHO-CJIEACTBEHHBIX CBA3EH B COOTBETCTBUM C HAYYHO-HCCIIEA0BATENBCKUMH, OIIBITHO-KOHCTPYKTOPCKUMH,
TEXHHYECKUMH U TIPOM3BOACTBEHHBIMH 3aJaHUSIMH U TPEOOBAaHUAMH OTEUSCTBEHHBIX M MEXTyHapOJHBIX 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:

2.1.1 | AucdpakuuoHHBIE © MUKPOCKOITHYECKAE METOIBI

2.1.2 | MarHuTOMSTKHE MaTepHaJIbl: TEXHOIOTHH TOTyYeHUS 1 00paboTKN

2.1.3 | Meroasl uccieaoBaHusl MaKpO- 1 MUKPOCTPYKTYpPbl MaTe€pHUajIoB

2.1.4 | ®uzuka maraerusma. Yacts 2. MarueTusm mMaTepuaion

2.1.5 | MarepuasioBeieHUE U TEXHOJIOTHH MTEPCTIEKTUBHBIX MaTEPHAJIOB

2.1.6 | Merponorus u UCIIBITAHUS (HYHKINOHAIBHBIX MAaTEPHAJIOB

2.1.7 | CtpyKTypHBIE METOBI UCCIIEAOBAHUSI HAHOMATEPUAJIOB

2.1.8 | Teopus da3 u $ha3oBbIX MPEBPAICHU

2.1.9 | YueOHas nmpakTuka

2.1.10 | dusuka maruerusma. Yacts 1. MarHeTusm BelIeCTB

2.1.11 | ®usuyeckue cBOMCTBAa HAHOMATEPHAIIOB

2.2 JucuumianHbl (MOXYJIN) H MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHON THCHUIIIAHBI (MOAY/Is) HEOOXO0THMO KAK
npeanIecTByIomIee:

221 IMoaroToBka K mpoleaype 3alUThl U 3alIKUTa BBITYCKHOW KBAIM(UKALUOHHON paboOTHI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

ITIK-5: Cnoco0eH INIAaHMPOBATh U OCYLECTBJISITh IKCIIePHMEHTAIbHbIE HCCIIEA0BAHNS, AHAJIM3UPOBAThL U 00padaTbIBaTh
pe3yJIbTaThl, 1eJ1aTh BBIBO/bI, COCTABJIATEL U 0()OPMISATH OTHETHI N0 MPOBEeHHBIM HCCJIeOBAHUSAM B 00J1aCTH
MaTepHaJIoBeleHHsI U TEXHOJIOTHH MATepHaJIOB

3HaTh:

[IK-5-31 BOo3MOXHOCTH U OTpaHHUYCHUS, TPAKTHIECKOE IPUMEHEHHE, alIapaTypPHYIO PeaTH3aniuio COBPEMEHHBIX
CHEKTPOCKONUYECKUX U 30HIOBBIX METOIOB JUATHOCTHKYU U HCCIIEIOBaHUS MAaTEPHUAIOB U CTPYKTYP

OIIK-1: CnocofeH peliaTb NPOM3BOACTBEHHbIE H (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHAaMEHTAIbHBIX 3HAHMIA
B 00J1aCTH MaTepHAJIO0BeICHHs] H TEXHOJOTHH MaTepHAJIOB U 3HAHUI B MEKIHCIMILIMHAPHBIX 00J1aCTAX

3HaTh:

OIIK-1-31 ®usnueckrie OCHOBBI COBPEMEHHBIX CIIEKTPOCKOMTUYECKUX U 30HOBBIX METOJIOB UCCIIEIOBAHUS

IIK-5: Cnocoben MJIAHUPOBATH U OCYHIECTBJIATH IKCIIEPUMEHTAJbHBIC HCC/ICI0OBAHUA, AHAJIU3HPOBATHb U 06paﬁaTbIBaTb
pe3yjabTaThl, 1€J1aTh BbIBO/AbI, COCTABJIATH U O(I)OpM.IIﬂT]) OTYETHI 1O MPOBEACHHBIM HCC/ICIOBAHUAM B o0JacT
MaTepuaJioBe1€HUs U TEXHOJIOI'MH MaTepuajioB

Ymern:

ITK-5-Y1 ®opMupoBaTh 1 apryMeHTHPOBATh HEOOXOJMMOCTH AKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS, BEIOMPATE M OICHIBATH
SKCHEePUMEHTAIBPHBIE METOANKH, 000PYAOBAHUE U IPUEMBI OPTaHMU3AIMHU TPYyAa Ul aHAJIN3a, AUATHOCTUKH M KOHTPOJISA ITapaMeTpoB
CTPYKTYPBL U CBOMCTB MAaTEpUAIIOB, U3ACIUN U IPOLECCOB IIPOU3BOJICTBA.

OIIK-1: CnocobeH pemiaTs NPOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU
B 00J1aCTH MaTepUaI0BeeHUs] U TEXHOJOTHH MATEPHAIOB U 3HAHUI B MeKIMCUMILIMHAPHBIX 00/1aCTAX

YMmerb:

OIIK-1-Y1 IIpoBoauTh CpaBHUTEILHBII aHAN3, BHIOUPATh M COUETATh SKCIIEPUMEHTATbHBIE METOIBI 1 MHCTPYMEHTHI [UIS PELICHUS
NPHUKIAIHBIX 33124 B 00JIACTH HAY4YHO-HCCIIEN0BATEILCKUX U ONBITHO-KOHCTPYKTOPCKIX Pa3pab0TOK MOAN(UIIMPOBAHHBIX HIIH
MHHOBAIMOHHBIX MaTEpPUaJIOB, U3JEIUI U IPOLIECCOB UX IPOU3BOICTBA

IIK-5: Cnioco6eH MIaHUPOBATH M OCYLIECTBJATH IKCIIEPUMEHTATbHbIE HCCJIEJOBAHNS, AHAJIU3UPOBATH U 00padaThIBATH
pe3yabTaThl, 1€JaThb BLIBOAbI, COCTABJIATDL U O(l)OpM.]'IﬂTl) OTYETHI 1O NMPOBEACHHBIM UCC/ICIOBAHUAM B 00J1acTH
MaTepHaJIOBeIeHNUs U TEXHOJOTUH MATEPUAJIOB

Baanernb:

ITIK-5-B1 HMcnonp30BaTh CIEKTPOCKOMTUYECKHAE H 30HIOBBIE METO/IBI JUISl IUATHOCTUKA MAaTePHAaIoB U C()OPMHUPOBAHHBIX CTPYKTYP.




OIIK-1: Cnoco0eH pemiaTh NpPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEbCKHE 321241, HA 0CHOBe (yHAaMeHTAJbHbIX 3HAHMI
B 00J1aCTH MaTepHAJIOBEACHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKIUCIMIUIMHAPHBIX 00J1aCTX

Baanernb:

OIIK-1-B1 Pa3pabaTsIBaTh METOIOJIOTHIO PELICHHS TIOCTABICHHON HAyIHO-UCCIEA0BATEIILCKON MM IIPOU3BOJICTBEHHOM 3aJa4l Ha
OCHOBE aHaJIM3a IPHUHHHO-CIEICTBECHHBIX CBSI3€H, BBIIBIECHHBIX C IIOMOIIBIO CIIEKTPOCKONUYECKUX U 30HIOBBIX METO/I0B
JMarHOCTHKU U MCCIIEIOBAaHMS.

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. Knaccuduxanus
MeTO/I0B HCCIe0OBAHMS
TMOBEPXHOCTH U
NMPHUIOBEPXHOCTHBIX CJIOEB
TBepPIBIX Tejl. Beidop
IKCIEPUMEHTATbHBIX
MeTOIHK
CHEeKTPOCKONMYECKHX U
30H/0BBIX HCCIeT0BAHUM

1.1 Br16op u coueranue 3 2 OIIK-1-¥Y1 JI1.2 JI1.3 Meroanuecku | KM1,K | P5,P11
COBPEMEHHBIX METOJIOB IS OIIK-1-B1 IIK- J1.4 e ykazanus: | M2,KM
MIPOBENEHNS KOMIUIEKCHBIX 5-V1 JI1.5J12.1 https://lms.mi | 3,KM6
WCCIICIOBAHNHN CTPYKTYPhI U JI2.2 J12.5 sis.ru/

CBOWCTB B pa3JIN4YHbIX J2.7

yenosusx /IIp/ JI2.8713.2
JI3.3J13.4
25026 37

1.2 Knaccugukanus MmeTooB 3 5 OIIK-1-31 JI1.2 JI1.3 KMIL,K |P10,P11,
WCCIIeIOBaHMsI TOBEPXHOCTHU OIIK-1-V1 JI1.4 M2,KM | P12,P13
Y IPUIIOBEPXHOCTHBIX CIIOCB OIIK-1-B1 IIK- JI1.5J12.1 4,KM6,

TBEPIBIX Tell. Br1OOp 5-31 [IK-5-V1 JI2.2 J12.5 KM7
JKCIIEPUMEHTAIbHBIX J2.7
METOIUK J12.8J13.2
CIIEKTPOCKOITMYECKUX U JI3.3J13.4
30H/IOBBIX 2132023 54
uccnenoBanuii /Cp/ 25
Pasgea 2. Meroabl

JIEKTPOHHOM

CIEKTPOCKOTHH.

DJIeKTPOHHAS 03Ke-

CHEKTPOCKONMSI.

JAudpakuust MeAJeHHBIX U

OBICTPBIX JIEKTPOHOB

2.1 DIeKTpOHHAS 03Ke- 3 4 OIIK-1-Y1 JI1.5J12.1 Meroauuecku | KMI1,K P1
cnekrpockonus (0C). OIIK-1-B1 IIK- | JI2.2J13.1 e ykazanus: | M2,KM
TTocnoiHbIH 2IeMEHTHBIN 5-V1TIIK-5-B1 2556 37 https://Ims.mi 5
axamm3 merogom J0C ¢ sis.ru/

HMOHHBIM TPaBJICHHEM.
Meronuka onpeneneHus
BJIMSIHUS TIApaMETPOB Ha
HOPMHPYEMBIE
XapaKTepUCTHKH, KAIMOPOBKA
30C-ycranoBku /J1a6/

2.2 MeTobI AIEKTPOHHOK 3 5 OIIK-1-31 J1.5 KMIL,K |P10,P11,
CIEKTPOCKOIIHH. OIIK-1-Y1 JI1.6J12.1 M2,KM | P12,P13
DINEeKTpOHHAs OXKe- OIIK-1-B1 IIK- JI12.2J13.1 4, KM6,
crniektpockonus. Judpakiust 5-31 TIK-5-Y1 | 5132353 54 KM7
MEJUICHHBIX ¥ OBICTPBIX 25

anexrpoHos /Cp/
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AHanu3 BIUSHUS TIPOLIECCOB
Ha CBOMCTBa MaTepraioB U

crpykryp /IIp/

OIIK-1-Y1
OIIK-1-B1 IIK-
5-V1

JI1.5J12.1
J12.2J12.5
J2.7
J12.8J13.1
JI3.3
9556 37

Meroauuecku
€ YKa3aHus:
https://Ims.mi
sis.ru/

KMI,K
M2,KM
3,KM4

P6,P12

Pa3nen 3. PenTreHoBckasi u
YIbTPa(hHo/1eTOBAS
(oTor1eKkTpOHHBIE
CIEKTPOCKOMHUH.
PentrenodguiyopecueHTHbIH
anaJju3. Iloporosbie
MeTObI IeKTPOHHOI
CIHEeKTPOCKONMH

3.1

Pentrenonckas
(hoTO3NIeKTPOHHAS
cnekrpockonus (POIC).
N3y4yeHne XuMu4eckoro
COCTaBa, BLISIBICHUE
OKHMCJICHHBIX COCTOSIHUM,
aHaM3 BIMAHUS 00paboTKu
Ha COCTaB TIOBEPXHOCTH.
MeTOoIMKH UCTIBITAHUH U
aTTeCTallui CTaHAAPTHBIX
00pa3IoB, KATHOPOBKa
P®S3C-cnexrpomerpa.
AHanmn3 HaHOPa3MEPHBIX
cTpykryp /J1a6/

OIIK-1-V1
OIIK-1-B1 IIK-
5-Y1IIK-5-B1

J1.5
JI1.6J12.2
JI2.7]13.3
9556 97

Metoanaecku
€ yKa3aHus:
https://lms.mi
sis.ru/

KMIK
M2,KM

P2

32

PentreHosckas u
yneTpaduoneToBas
(hOTOINIEKTPOHHBIE
CIEKTPOCKOIIHH.
PentrenoguyopecieHTHBINH
ananu3. [ToporoBbeie MeTO/IbI
JIIEKTPOHHOU
cnekrpockoruu /Cp/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
5-31 [IK-5-V1

J1.5
JI1.6J12.2
JI2.7713.3

0103023334
95

KMI,K
M2,KM
4,KM7

P10,P12,
P13
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AHanu3 TOHKOU CTPYKTYPBI
nuHui cnekrpa. [lpumenenue
CIIEKTPOCKOIIUH B
UCCIE0BaHUAX MPOLIECCOB
Ha noBepxHocTH /T1p/

OIIK-1-Y1
OIIK-1-B1 IIK-
5-V1

JI1.5J12.2J13.
3
35056 07

MeTtoauuecku
€ YKa3aHus:
https://Ims.mi
sis.ru/

KMI,K
M2,KM
3,KM4

P7,P12

Pa3nen 4. Metoabl HOHHOIM
CHEeKTPOCKOMHUH.
CrnekTpockonusi
paccesinusi. Bropuunas
HOHHAas Macc-
cnexTpomerpus. MonHo-
HelTpaau3aiuoHHAs
crnexkrpockonus. O0patHoe
pe3epdpaoBckoe paccesHIe

4.1

Bropuunas nonnas macc-
cniekrpomerpus (BUMC).
MeTomp! HCCTeI0OBaHNS
SMUTAKCHAIBHBIX
cTpykryp /J1a6/

OIIK-1-Y1
OIIK-1-B1 IIK-
5-V11IIK-5-B1

JI1.5J12.1
J12.2]13.3
95056 97

Metoanyecku
€ YKa3aHUs:
https://Ims.mi
sis.ru/

KM1,K
M2,KM

P3

4.2

ITocnolineli ananu3. AHamu3
KapT U npoduieit
pacnpeziesieHus 3J1eMEHTOB,
apamMeTpoB U CBOWCTB
MaTepuasoB U CTPYKTYP
CIIEKTPOCKOITMYECKUMH U
30H10BBIMH MeToaamu /I1p/

OIIK-1-Y1
OIIK-1-B1 IIK-
5-V1

1.4
JI1.5J12.1
J12.2J13.3
3556 37

Metoanyecku
€ YKa3aHus:
https://Ims.mi
sis.ru/

KMI,K
M2,KM
3,KM4

P8,P10,
P12




43 MeTtoapl HOHHOM 3 5 OIIK-1-31 JI1.4 KMI1,K [P10,P12,
CIIEKTPOCKOIIHH. OIIK-1-V1 JI1.5J12.1 M2,KM P13
CHeKTpOCKOIINS PacCesHuUs. OIIK-1-B1 ITIK- JI2.2J13.3 4, KM7
Bropuunas noHnas macc- 5-31 TIK-5-Y1 | D122 33 254
cnekrpomerpus. loHHO- 25
HEHTpanu3alMOHHAS
cnekrpockonust. O6paTHoe
pesepdopaoBckoe
paccesiaue /Cp/

Paznen 5. Ckanupyomas
30H/I0Basi MHKPOCKOMHS

5.1 CxaHupyromas 30H10Bas 3 2 OIIK-1-B1 K- | JI1.2J12.8J13. | Metoguueckun | KM1,K P4
MUKPOCKOIIHSL. 5-Y1IIK-5-B1 3 e ykazanus: | M2,KM
CKaHUpyomas TyHHEIbHas 2556 37 https://Ims.mi 5
MUKPOCKOITUSI © aTOMHO- sis.ru/
cuIIoBast MUKpockorus /J1ab/

5.2 Pa3pabotka 3 5 OIIK-1-B1 IIK- JI1.1J12.1 Meromuuecku | KM1,K | P9,P10,
IKCIIEPUMEHTATIBLHON 5-V1 JI2.2 J12.3 e ykazanus: | M2, KM P11
METOJIMKH IS PETICHUS J12.4J12.5 | https://lms.mi | 3,KM6
MMOCTABJICHHOM 3a]1a4H. JI2.6 J12.7 sis.ru/

[TnanupoBanue u JI2.8J13.1
OpraHHu3aIus UCCIIEI0BaHUSI. JI3.2 J13.3
IIpoBeneHre KOMIIIEKCHBIX J3.4
m3mepenuid. CocTaBieHne 3556 37
OTHCaHHs KOMIUIEKCa

n3Mepenuid. Kontpois

MIPOU3BOJICTBEHHBIX

Mpo1ieccoB. 3amura

mpoekra /TIp/

53 PaspaboTtka MeTogon0rUN 3 18 OIIK-1-31 JI1.1J12.3 KM1,K | P10,P11,
pelleHus IOCTABICHHON OIIK-1-B1 IIK- J12.4J13.1 M2,KM P13
Hay4HO-HCCIEeI0BATEIbCKON 5-V1 JI3.2 JI3.3 6,KM7
WJIM TIPOU3BOJICTBEHHON JI3.4
3a/1a4¥ Ha OCHOBE aHaJIn3a 013232354
MPUIHHHO-CJIEACTBEHHBIX 25
CBsi3eil, BBISIBICHHBIX C
MTOMOIIBIO
CIEKTPOCKOTTMYECKUX U
30H/IOBBIX METO/IOB
JIUArHOCTHKA U
nccnenosanus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpobHBbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHOM MOATOTOBKH
Kon KonTponsHoe riIiOBepﬂeMble B
KM MepONpHSITHE ZMKATOPBL OTPOCHI JJIs TIOATOTOBKA
KOMITETEHITHHA
KM1 DK3aMeH OIIK-1-31;0TI1K-1- 1. Knaccudukanusi COBpeMEHHBIX METO/IOB aHAJIN3a TOBEPXHOCTH U

-31

B1;IIK-5-YV I;IIK-5-
B1;0IIK-1-V L;IIK-5

MMPUITIOBEPXHOCTHBIX CJIOCB TBCPABIX TCII.

2. Paspymaronue u Hepa3pyLIaoole METOAbl aHAIN3a
TIOBEPXHOCTH.

3. Tunbl 30HANPYIOMINX BO3AECHCTBUNA U UX B3aUMOJIEHCTBUE C
BCIIICCTBOM.

4. ObocHOBaHNE HEOOXOAUMOCTH CBEPXBBICOKOTO BaKyyMa TS
MPOBEJICHUSI CITEKTPOCKOITUYECKUX UCCIICIOBAHHUMN.

5. Bo3MoxHOCTH, TIpUMEHEHHE, 0COOSHHOCTH METoJa
3JIEKTPOHHOH 03K€-CIIEKTPOCKOIIUH.

6. Puznyeckre OCHOBBI METOJA DJIEKTPOHHOU OKe-

CIIeKTpoCcKonrK. MexaHu3M oxe-Tpoliecca. MUHMUMaIbHOE KOJHMYECTBO
YPOBHEH U AIIEKTPOHOB, HEOOXOAUMBIX JUTS PeaTN3alluy OKe-TIporecca.
Kaxue smemMeHThl HeTb3s1 ONpeAeTUTh JaHHBIM METOA0M?

7. I'myOuHa BeIXONa OKe-31eKTpoHOB. [[nnHa cBOOOIHOTO
npodera 31eKTpoHOB. ToJNIIMHA aHATM3UPYEMOTO CIIOSI.

8. BeposrtHocTs oxe-3ddexra. CpaBHUTH BEPOSTHOCTH BEIXOAA




07Ke-2JIEKTPOHOB OZTHOTO U TOTO K€ JJIEMEHTa U3 pasHbIX MaTpull. OT
Y€ro 3aBUCHT HHTCHCUBHOCTD JIMHUH 0e-criekrpa?

9. CoOcTBeHHAs MMPHHA ATOMHBIX yPOBHEH. DHEPreTHIECKOe
paspelieHue (pa3pemnramas CIoCOOHOCTh) B METOJIE HICKTPOHHOI 0Ke
-CIIEKTPOCKOTIHH.

10. jj- 1 LS- cBsi3u. OCOOCHHOCTH 3JIEKTPOHHBIX CIEKTPOB.

11. Metonuka 00pabOTKH U paciIn(POBKH OXKe-CIIEKTPOB.
BiusiHue MaTpuLbl Ha pe3ybTaThl, I0JIy4aeMble METOIOM AJIEKTPOHHO
0%Ke-CHEKTPOCKOIHH.

12. KonnuecTBeHHBIN aHAINM3 ¢ IOMOIIBIO 3IEKTPOHHON OKe-
CHEKTPOCKOIIHH.
13. AnmnapaTypa AJs SJEKTPOHHON 03Ke-CIIEKTPOCKOIHUH.

Hcrounuk anexrpoHoB. [IpuHIMI 1eficTBUS 3HEProaHaIM3aTOPA.
Baxyymnas cucrema.

14. Meronuka onpefencHus BIUsSHUS 1apaMeTPOB Ha
HOPMHUpYEMBbIE XapaKTepUCTUKU B METOJIE 1IEKTPOHHON Oxe-
CTIEKTPOCKOIIHH.

15. B03MOXXHOCTH, IPUMEHEHHE METOJ0B (hOTORIIEKTPOHHOM
CIEKTPOCKOIIHUH.

16. ®Du3ndecKue OCHOBBI METO/A PEHTI€HOBCKOM
(hOTORJIEKTPOHHOM CTIEKTPOCKOTINH.

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

18. Brrunicnienne sHepruy CBSI3W Ha OCHOBE JAHHBIX,
MOJYYCHHBIX METOZOM PEHTI'€HOBCKOH (hOTOAIEKTPOHHOM
crnekrpockonuu. Kak B3aMOCBS3aHbI SHEPreTUUECKHE XapaKTePUCTHKI
obpasna u aHanu3atopa? TOYHOCTh onpeeneH s SHEPTUH CBS3H
METOJIOM PEHTTEHOBCKOH (DOTOIEKTPOHHOM CHIEKTPOCKOIINH.

19. Anmapartypa Ui peHTT€HOBCKOH (POTOIMEKTpOHHON
CHEKTPOCKONUH. ICTOYHUKM PEHTI€HOBCKOTO M3ITy4eHHs B METOIE
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOH crieKTpocKonHi. Crioco0b!
MOHOXPOMATH3aUH PEHTTCHOBCKOTO U3mydeHus. [lomychepruaeckuii
3NIEKTPOCTAaTUUECKUH aHaNU3aTop, €ro JOCTOMHCTBA, HEJOCTATKU; 1Ba
€roco0a TOPMOKEHUS JIIEKTPOHOB.

20. DHepreTUvecKoe paspelieHre (paspenaromas crrocoOHOCT)
B METO/I€ PEHTTCHOBCKOH (DOTOIIEKTPOHHOH CHEKTPOCKOIHN.

21. PeHTreHORNEeKTPOHHBINA KonuuecTBeHHbIN aHanu3. CedueHue
(hoToroHM3aNNY.

22. XUMHUYECKUN aHAJIN3 METOJOM PEHTTE€HOBCKOI
(hOTOIMEKTPOHHOH CHEKTPOCKONHUH.

23. Ompenenenue cocrasa 1o rryorHe 00pasia MEeToJoM
PEHTTEHOBCKOH (DOTOIIEKTPOHHOH CIEKTPOCKOIIHH.

24. OmnpezeneHue TONMIMHBI TOHKHX TUIEHOK METOA0M
PEHTTeHOBCKOI (POTOIIEKTPOHHOMN CHEKTPOCKOMHH.

25. Kambposka POIC-cniekrpomMerpa Juisi aHATU3a
HAHOPAa3MEPHBIX KDEMHHUEBBIX CTPYKTYP.

26. CpaBHEHHE METOAOB DJIEKTPOHHOM 0KEe-CHEKTPOCKONUU U
PEHTI€HOBCKOH (hOTOIEKTPOHHOH CIIEKTPOCKOIHUH.

27. Bo3MoxkHOCTH, IPUMEHEHHE METO/la BTOPUYHON MOHHOM
Macc-cnekTpoMerpun. JJuHaMuueckas ¥ BpeMsIIPOJICTHAST METOJUKI
BTOPUYHON MOHHON Macc-CIEeKTPOMETPHH.

28. B3aumopeiicTBrie MepBUYHBIX HOHOB C TBEPABIM TEJIOM.
MexaHu3M 00pa30BaHUA BTOPHYHBIX HOHOB. KoadduireHT BTOpHIHOM
HOHHOM sMuccul. BnusHue NepBUYHBIX HOHOB, BIUSHUE MATPHUIIBI HA
BBIXOJ1 BTOPUUYHBIX HOHOB. [Iponecc pachblieHHs HOHOB B METOZIE
BTOPUYHON MOHHOI Macc-CIEeKTPOMETPHUH.

29. AnmaparypHasi pealu3anus METoJa BTOPUYHON MOHHOM Macc
-CIIEKTPOMETPUHU (UCTOUYHHUKHM HOHOB, KBaPYTOIbHBIA 1 MArHUTHBIN
Macc-aHaIIM3aTOPbl, BaKyyMHAs CHCTEMa).

30. Mertonuka NONy4eHHUs] MacC-CIIEKTpa B METO/E BTOPUYHOHI
MOHHOW Macc-CIIeKTpOMETpHUH. SIBeHne uHTepdepeHIu Macc.
31. Mertonuka noxyueHus riryouHHOro npoduis. I'myOuHHbBIH

PO L pacTpeieNICHHs JIEMEHTOB B METOJIC BTOPUYHON HOHHOMH
Macc-cekTpoMeTpun. Bei6op mapaMerpoB moxydeHus ITyOHHHOTO
npodunst. 3aBUCUMOCT TAPaMETPOB TITyOUHHOTO Mpoduis OT BUaa
MEPBUYHOTO ITyYKa, SHEPTUH NEPBHIHOTO ITy9Ka, CKOPOCTH

pacIbUIeHHs, CBOHCTB MaTpUIbL. [Ipodumomerpus.

32. KonnyecTBenHas 00paboTKa SKCIIEPUMEHTANBHBIX JAaHHBIX B




MeToJie BTOPUYHOI HOHHOII Macc-criekrpoMerpuu. Koadduiment
OTHOCHUTEJILHON YyBCTBUTEIBHOCTH. [IpUroTOBICHNE 3TAIOHOB JUIs
KOJINYECTBEHHOTO aHAITN3A.

33. ®du3ngeckne OCHOBBI METOZa 00OpaTHOTO pe3ephOpIOBCKOTO
paccesiHus. MccnenoBaHue 3JIEMEHTHOTO COCTaBa M TOJIIMHBI
MUMIUTAaHTHPOBAHHBIX CIIOEB METOJJOM 00PAaTHOTO pe3ephOpAOBCKOTO
paccesuus. [IprMeHeHre MeToIa IS KPUCTAIUTIMYECKIX U aMOP(HBIX
TeJL.

34, ®duznueckre 0CHOBBI U Bo3MOxHOCTH Metoaa MK-Dypee
CTHEKTPOCKOIIHH.

35. DuU3nUeCKue OCHOBBI METOJA CKAHMPYIOLIEH TYHHEJIbHOU
MHUKpOCKOTIUH. TyHHETbHBIH 2P QeKT.

36. TyHHENIBHBIA TOK B METOJIE CKAHUPYIOIIEH TyHHEIbHOU
CTIEKTPOCKOIIHH.

37. KoHCTpyKIIMU TYHHEIBHBIX MUKPOCKOIIOB (OCHOBHBIC
MOJIOXKEHUS ).

38. Bo3MoHOCTH MeTO/a CKaHUPYIOLIEH TyHHEIbHOMH

MHEKpockomiy. 3yuenne Tonorpaduu nosepxHocty. JlokaapHas
paboTa BbIX0/1a NIEeKTPOHOB. JIoKambHAS MIOTHOCTh YHEPTETHUECKUX
COCTOSIHUH.

39. Krnaccudukarst MeTooB CKaHHPYIOIIEH 30HIOBOH
MHKPOCKOITHH ¥ UX BO3MOXKHOCTH.

40. OCHOBBI aTOMHO-CHUJIOBOH MHKPOCKOITHH.

41. [IpakTiaeckoe MpHMEHEHHE OTHOTO M3 COBPEMEHHBIX

METOJIOB TUATHOCTHKY M UCCIIEIOBAHUS HAHOTETEPOCTPYKTYP (IO
BBIOOPY 00yYaromerocs, KpoMe MeKTPOHHON 0Ke-CIEKTPOCKOIINHY,
PEHTTEHOBCKOW (POTOINEKTPOHHON CIIEKTPOCKOITUH, BTOPHYHON HOHHOM
Macc-CIEeKTPOMETPUH, CKAaHUPYIOIIEH 30HI0BOW MUKPOCKOIIHH).

42. C noMoupio Kakiux METOJJOB MOYKHO OILIEHHBATh COBPEMEHHbIE
JOCTHYKECHHS ¥ OCHOBHBIC TCHACHIINH TEXHOJIOTHH (pYHKIIMOHATBHBIX
MaTepHajoB (KaKue JOCTIDKEHNUS )?

KM2

Pegepar

OIIK-1-31;0I1K-1-
BL;IIK-5-V I;IIK-5-
B1;OIIK-1-Y 1;IIK-5
-31

1. Kax KOHTpOJIHpOBaTh TEXHOJIOTHYECKUE TapaMeTPhl HAHECCHUS
(HYHKIMOHATBHBIX MTOKPBITHNA WM SKCILTYaTAlU! H3IENHUs C TOMOIIBI0
CHEKTPOCKOIMMYECKUX U 30HA0BBIX METOI0B?

Pedepat nomkeH OBITh MPEICTABICH B BHJIE ONMMUCAHIS METOINKH
KOHTPOJISI TEXHOJIOTHYECKOT0 KAYeCTBA TeTePOTeHHOHN CTPYKTYPHI H
OTpakaTh PeLICHNE KOMIUIEKCHBIX MPO(eCcCHOHANBHBIX 3a1a4 Ha
OCHOBE aHaJIN3a NPUYUHHO-CIECICTBEHHBIX CBSI3€il, BBISIBICHHBIX C
MTOMOIIBIO SKCTIEPHUMEHTATBHBIX METOJIOB JUArHOCTUKH U
UCCIEIOBAHUS IIPOU3BOICTBEHHOTO IIPOIYKTA!

1.1 Kak ycnoBus 9KcITyaTalluy U3JENus BIUSIOT Ha BBIOOD
TapaMeTpoB cI0eB?

1.1.1 B kakux m3enusx JJisl UX SKCIUTyaTanyu HeoOX0MMO HaHECESHHE
Ha MOBEPXHOCTh (PYHKIHOHATBHBIX TTOKPHITHI?

1.1.2 TIpu KakuX yCIOBHUAX IKCILTYaTUPYIOTCS 3T U3ENUs?

1.1.3 Kaxne TpeOoBaHHS yCTaHABIMBAIOTCS K TapaMeTpaM M CBOMCTBaM
CTPYKTYPHBIX CIIOE€B dTUX U3ETUI?

1.1.4 3auem HaJI0O KOHTPOJIUPOBATH TEXHOJOTHYECKUE TAPAMETPBI
reTeporeHHbIX cucTtem?

1.2 Kaxk BBIOpaTh U COYETATh IKCIEPUMEHTAIBHBIC METOJBI JIIS
KOHTPOJISl TapamMeTpoB?

1.2.1 Kaxue nu3meHsieMble TapaMeTphbl F€TEPOreHHbIX CUCTEM MOXKHO
OIIPEAENTUTH C IOMOIIBIO CIIEKTPOCKOITHYESCKIX W 30HIOBBIX METOIOB?
1.2.2 Kaknie u3 METOOB HaJI0 BBIOPATH C YIETOM UX OTPAaHUYCHHI IS
JUarHOCTHKU MapaMeTpoB CI0EB?

1.2.3 Kakne MeTObI YAOBIETBOPSIIOT TPEOOBAHHUSAM TOYHOCTH,
AKCIPECCHOCTH, KOMITIEKCHOCTH ¥ CTOMMOCTH?

Odopmuts pedepaT-onucanue HeOOXOUMO B BUAE TOKYMEHTA.

2. Pa3paboTaTh METOAUKY HCCIICIOBAHUS IIOBEPXHOCTH 3aJaHHOTO
Matepuaia (oobexkra HUP). Crporao3upoBaTh 3 GEKTUBHOCTH BEIOOpa
JUIsl pellieHus IpUKiIa Hoi 3ana4un B pamkax HUP.

3. BeiOop 1 coyeTaHne COBPEMEHHbBIX METOJIOB ISl IPOBEICHUS
KOMIUIEKCHBIX MCCIIEOBAaHUM CTPYKTYPBI U CBOMCTB B Pa3InYHbIX
YCJIOBUSX ISl pEIIeHUs IPUKIaIHON 3a1a4yn B pamkax HUP.




KM3

Konnoxsuym

OIIK-1-31;I1K-5-
V1;0IIK-1-Y ;IIK-5
-31

1. Knaccudukamus u cpaBHEHHE BO3MOXKHOCTEH, IPUMEHEHUS U
0COOEHHOCTEH METOJIOB NIEKTPOHHOH CIIEKTPOCKONHUH.

2. OCOOCHHOCTH amnmapaTypHOH peann3alud METOIO0B
JJIEKTPOHHOMU CIIEKTPOCKOIIUY.

3. OCHOBHBIE 3aKOHOMEPHOCTH DJIEKTPOHHBIX CIIEKTPOB.

4. ITpuMmeHeHne 3MEKTPOHHON CIEKTPOCKOIIUH HPU
HCCIIEIOBAHNH TOBEPXHOCTEH: ancopOITiH, TOBEPXHOCTHBIX IIPUMECEH,
MOBEPXHOCTHBIX MOKPBITHH, pa3uuus 00bEMHOTO ¥ HOBEPXHOCTHOTO
cocTaBa, rpaHull pasjena (a3, MUKpoaeeKToB, paualiOHHBIX
TOBPEXICHIH, HACHTH(UKAINS MOJICKYJI.

5. IIpuMeHeHUE NEKTPOHHOU CIIEKTPOCKOIIUM B I€TEPOTEHHOM
KaTajiuse.

6. CoueTaHue 2JIEKTPOHHON 03KE-CIIEKTPOCKONUH € IPYTUMU
METOJJAMH aHaJII3a IOBEPXHOCTH.

7. Wnentudukanuss XuMHUYECKOTO COCTaBa 00paslia METOJA0M
XapaKTepPUCTUUECKUX TTOTEPb SHEPTUH dJIEKTPOHAMH.

8. AHanmM3 XUMHYIECKOTO COCTOSHUSI DJIEMEHTOB M UX OKCHIHBIX
COEIAMHEHUN METOJaMH JIEKTPOHHOH CIIEKTPOCKOIIMH.

9. Br160op cTanmapTHEIX 00pa3IoB Al METPOJIOTHYECKOTO
KOMILIEKca u3MepeHuit. IIpoBeneHne aTTecTallnoHHBIX paboT. AHAIH3
BIIMSTHHS YCJIOBHI SKCIIEPHMEHTa Ha HOPMHUPYEMbIE XapaKTepUCTHKH.
10. Bo03MOXKHOCTH, IPUMEHEHHE METOL0B UOHHOM Macc-
CIEKTPOMETPUH.

11. BnusHue MOHM3UPYIOLETO U3Iy4YeHUs] HAa COCTaB U
CTPYKTypY IPHIIOBEPXHOCTHOI o0nacTu.

12. AnmnapaTypHasi peanu3alys METOJ0B HOHHOM
CIIEKTPOMETPUH.

13. IlocnoiHbIl aHaIN3 METOAaMH HUOHHOM CIIEKTPOCKOIIUU.
14. ®du3ndeckre OCHOBBI METOMOB KoJleOaTeIbHON
CIEKTPOCKOIHUH.

15. W3yueHne KMHETHKU IPOLIECCOB Ha MOBEPXHOCTH
CIEKTPOCKONMIECKUMH METONAMH.

16. HccaenoBanue mpolecca pa3pyleHnss TOHKUX MJICHOK B
TEPMHUYECKHX U EKTPOXMMHUUYECKUX MPOLECCAX C MOMOLIBIO

KM4

Ananus
MH()OPMATMOHHBIX
pecypcoB (He MeHee
3)

OIIK-1-3;IIK-5-
VI;IIK-5-31

MerTos1 snekTpoHHOM, HoHHOM, K-cniekrpockonuu, CkaHUpYroIIen
30HI0BOM MHUKPOCKOIIMH: peain3aius SKCIEPUMEHTa U IIPUMEHEHNE.

KMS5

3ammTa oTYeTa 110
nabopaTopHO
pabote

OIIK-1-31;IIK-5-
V1;0IIK-1-V1;I1K-5
-31

1. dusnueckre 0OCHOBBI METOA.

2. AnmaparypHas peanu3anusi.

3. Kanu6poBKa yCTaHOBKU M BBIOOP MapaMeTPOB HKCIIEPUMEHTA.
KonTponupyemMble 1 HEKOHTPOJIUPYEMbIE TAPAMETPBI.

4. HopMupyemble XapaKTepHCTHKA U (haKTOPBI, BIUSIONINE HA UX
3HAYCHHS.

5. Tlony4eHue, 0COOCHHOCTH U CTPYKTYpa, IPHHIUIBEI PACIIH(PPOBKH
CIIEKTPOB.

6. AHanmu3 3KCIepUMEHTa, MHTEPIPETalus IOIy4EeHHbBIX PE3yJIbTaTOB.
7. BO3MOXHOCTH METOJ1A.

8. CpaBHEHHE METO/IOB.

9. Kak OBI BBI CIUTaHUPOBAJIM CBOH SKCIIEPHMEHT?

KMé6

CocrasieHue
CpaBHHUTEIbHOU
TAOJIULIBI
(rkmaccupukanys
METO/IOB)

OIIK-1-31;IIK-5-
Y 1;0IIK-1-Y I;IIK-5
-31

1. KpI/ITepI/II/I 1 mapaMeTphbI Kﬂaccnquaunn CIICKTPOCKOITMYECCKUX U
30HA0BBIX MCTOOB.

2. Gusnyeckue OCHOBBI, TOYHOCTb, BO3BMOXHOCTH, OCO6€HHOCTI/I,
OrpaHNU4YCHUA, IPUMCHCHUS CIICKTPOCKOIMNYCCKUX U 30HIOBBIX METO10B
HUCCICaOBaHusA.




KM7

TecTrl

OIIK-1-31;I1K-5-31

1) CxobKO 3MIEKTPOHOB HEOOXOMMO AT pealu3alui oxKe-Iporecca:

-4,

3) Kakuie a7ieMeHTHI Hellb3s OTIPEASTUTh METOI0OM DJIEKTPOHHOM 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 - 3T0 3aBUCUMOCTD OT:

- aTOMHOT'O HOMEpa;

- KUHETUYECKOH SHEpIuy;

- DHEPrUH NPOIYCKAaHUs aHAIN3aTOPa;

- SHEPTUH CBA3H.

8) Kaxoit u3 nepexonioB siisiercs mepexonom 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 BbIX0/1a 03Ke-3JIEKTPOHOB 3aBUCUT HJIM HET OT SHEPTHH
TaAfONINX IIePBHYHBIX JIEKTPOHOB?

- Ja;

- HET;

- HE YCTaHOBJICHO.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosas 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-BI;IIK-5-
Y 1;IIK-5-B1;0I1K-1
-Vl

Onexrponnas oxe-crekrpockonus (DOC). TTocnoiiHbIi dIeMEHTHBIH
anaiu3 MetozoM JOC ¢ HOHHBIM TpaBJIeHHEM. METOINKa ONpeeCHUs
BJIMSTHUS TIAPAMETPOB HA HOPMHUPYEMbIC XapaKTePUCTUKH, KaTMOPOBKa
90C-ycTaHOBKH

P2

JlabopaTtopHas
pabota

OIIK-1-B1L;IIK-5-
Y 1;I1IK-5-B1;0I1K-1
-Vl

Pentrenosckas oroanekrponnas crekrpockonus (POIC). Uzyuenne
XMMHYECKOTO COCTaBa, BBISIBICHUE OKICICHHBIX COCTOSHHMN, aHAJIH3
BIIMSHHS 00pabOTKH HA COCTAB MOBEPXHOCTH. METOINKA UCIIBITAHUH U
aTTeCTalui CTaHAapPTHBIX 00pa3IoB, Kamnopoka POIC-
criekTpoMeTpa. AHanu3 HaHOPa3MEPHBIX CTPYKTYP




P3 JlabopaTtopHast OIIK-1-BI;IIK-5- Bropuunas nonnast macc-crekrpomerpust (BUMC). Mertozst

pabota Y 1;IIK-5-B1;0I0K-1 |wuccienoBaHus AMUTAKCHAIBHBIX CTPYKTYP
-y1

P4 JlabopaTopHas OIIK-1-B1L;IIK-5- CxaHupyomas 30H10Bast MUKpockonus. CKaHUpyoIasi TyHHENbHas

pabota Y 1;IIK-5-B1;0IK-1 | MUKPOCKONIHS ¥ aTOMHO-CUJIOBAst MUKPOCKOIIHS
-V1

P5 [Ipakruueckas OIIK-1-B1;IIK-5- Br16op 1 coderaHne COBpeMEHHBIX METOJIOB JIJIsl IPOBEICHUS

pabota VI1;0IIK-1-V1 KOMIUIEKCHBIX MCCIIE0OBaHUM CTPYKTYPBI U CBOWCTB B Pa3InYHbIX
YCIIOBUSIX

P6 IIpaxkrnueckas OIIK-1-BI;IIK-5- AHanu3 BIMAHUSA NIPOLECCOB HA CBOMCTBA MATEPUANIOB U CTPYKTYP
pabora Y1;0IIK-1-Y1

P7 IIpaxrnueckas IIK-5-Y1;0IIK-1-V1 | AHanu3 TOHKOU CTPYKTYpbI IUHUM criekTpa. [IpumeneHue
pabota CIEKTPOCKOIMHU B HCCIEAOBAHHUIX MPOLECCOB HAa TIOBEPXHOCTU

P8 IIpaxrnueckas IK-5-B1;0IIK-1- [ocnoiinsit aHami3. AHaNN3 KapT U Ipod el pactpeneneHus
pabota VLIIK-5-V1 3JIEMEHTOB, IIapaMETPOB U CBOMCTB MAaTEPHAJIOB U CTPYKTYp

CHEKTPOCKOIIMYECKUMHU U 30HIOBBIMU METOJaMU

P9 [Ipakruueckas OIIK-1-B1;IIK-5- PazpaboTka 3KcriepuMEHTAILHOM METOIMKH ISl pEIICHUS

pabora VI1;0IIK-1-V1 NocTaBJIEHHOH 3a1auu. [InanupoBaHue 1 OpraHu3alysl UCCIIEN0BAHUS.
IIpoBeneHme KOMIUIEKCHBIX H3MepeHuil. CocTaBIeHHE OIUCaHUS
KOMIUIEKca u3MepeHuid. KoHTposb Mpon3BOACTBEHHBIX MIPOLIECCOB.
3amura npoexra

P10 Pedepar OIIK-1-31;0I0K-1- | Pa3paboTka METOIUKN HCCIIEIOBAHNS IIOBEPXHOCTH 3aJaHHOTO

BL;IIK-5-Y I;IIK-5- | marepuana (o6wexra HUP). IIporros 3¢ dexruBHOCTS BBIOOpA IS

B1;0IIK-1-Y ;IIK-5 | pemienus npukiaanoi 3agauu B pamkax HUP. BeiOop u coueranue

-31 COBPEMEHHBIX METOJIOB [UIs IPOBEACHHUS KOMIUIEKCHBIX UCCIIEI0BaHUN
CTPYKTYPHI M CBOIMCTB B Pa3TMYHBIX YCIOBHUSX JUIS PEIICHHS
MpUKIaaAHOM 3a1aun B pamkax HUP.

P11 CocrasieHue OIIK-1-31;I1K-5- 1. Kpurepuu u napameTpsl KI1acCUPHUKALUHN CIIEKTPOCKOITMYECKUX U
CpaBHHUTEIHHOU V1;0IIK-1-Y1;I1IK-5 | 30HZOBBIX METOJIOB.

TaOJIHIIBI -31 2. ®u3nYecKre OCHOBBI, TOYHOCTh, BO3MOXKHOCTH, 0COOEHHOCTH,
OTpaHWYEHHS, IPUMECHEHHUS CIIEKTPOCKOIIMYECKUX U 30HIOBBIX METOJIOB
UCCIIeIOBAHUSI.

P12 Ananus OIIK-1-31;I1K-5- MeTob1 neKTpoHHOH, HoHHOM, K-cniekrpockonuu, CKkaHUpYoIIen
MHPOPMAITUOHHBIX V1;IIK-5-31;0TIK-1 [ 30HA0BOI MUKPOCKOTIMH: peau3aliis SKCIIEPUMEHTA U IPUMEHEHUE.
pecypcos (e menee |-Y1
3) ¢ mocaeayouMM
YCTHBIM JAOKJIa0M U
o0cyxIeHneM

P13 TecTor OIIK-1-31;IIK-5-31 | Metozpl 3eKTpOHHOM, HOHHON CIIEKTPOCKOIHNH, CKAaHUPYIOIIEH

30HJI0BOM MUKPOCKOIIHH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

OK3aMeHAIMOHHBIH OMIIET COCTOUT U3 TPEX BOIPOCOB MPAKTUIECKOH HAIIPABIEHHOCTH.
OK3aMeHalOHHbIE OUIIETBI XPAHATCSA Ha Kadeape, UX YHCI0 COOTBETCTBYET YUCITY CTyAeHTOB B rpynmne. [Ipumep
5K3aMEHAIMOHHOTO Omtera:

MUHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA3OBAHUS POCCUNCKON OEJIEPALINN

OEJIEPAJTBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIIIETO
OBPA30OBAHU I

«HanumonaneHbIN Hccaen0BaTeNbCKuil TexHoMornueckuii yausepeurer « MUCuCy» (HUTY «MUCuCy»)

DK3aMeHalMOHHEIN Omner Ne 7
Jucrurinna CIeKTpOCKOIMMYECKUE U 30HIOBBIE METOJIBI

Hamnpasnenue (cnenuansHocth) — 22.04.01 MarepuanoBe/ieHle U TEXHOJIOTUH MaTEpPHAIIOB
Hampasiennocts (mpo¢wts/criennanu3anys) Ou3nka 1 TEXHOIOTHH (YHKIIHOHAIBHBIX MaTEPHAIOB

1 D¢ dexT TyHHEINPOBaHHS U €ro MpakTHUecKoe NPHMEHEHHE B COBPEMEHHBIX METOHAX MCCICIOBAHUS MaTEePHAJIOB.

2 AHanu3 XUMHYECKOTO COCTOSIHHS 3JIEMEHTOB Ha MOBEPXHOCTU M MX OKCHIHBIX COEIWHEHMH METOAaMM 3JIEKTPOHHOM
CIIEKTPOCKOIIHY.
3 AnnapaTypHasi peanu3alys METoJa BTOPUYHON MOHHOM Macc-CIEKTPOMETPUM (MCTOYHMKUA HOHOB, KBaJIPYIOJbHBIN U

MarHUTHBIA Macc-aHaJIN3aTOPhl, BAKYYMHAs CHCTEMA).

OK3aMeHaTop E.A. KomapHunxass 3aB. 3aKperieHHON
kadenpoit MIIn/l AP. Oranos
(moamuce) (N.0.Damunus)
(ab0OpeBuarypa) (Tomuch) (1.0.Damwmns)
YTBepKIeHO Ha 3acenaHuM 3akperuieHHoil kapenper MIIu/l  30.08.2021 r. IPOTOKOIT Ne 07/21
(abOpeBuatypa)

5.4. MeToauka OLIeHKH OCBOCHHS AUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OOyueHue 10 TUCHUIIIMHE IPOBOAUTCS B AKTUBHBIX M HHTEPAKTHBHBIX (hOPMax C MPUMEHEHHEM TEXHOJIOTHH «OOPaTHBIN KIacey.
Io xaxaoMy pasfeny JUCHUIUIMHBI IPEAyCMOTPEHa KaK TeKylas, Tak U pyOexHas aTrectanus. Kaxngoe [Ipakruueckoe u
JlabopaTopHOe 3aHATHE ITPEAyCMaTPUBACT PEIBAPUTEIBHYIO TOATOTOBKY K HeMy. HoBEIe yueOHBIC MaTepHalbl i METOANIECKUe
YKa3aHHSA 110 UX CAMOCTOSTENEHOMY OCBOCHHUIO, a TAKOKE CCHIIKM Ha JIOTIOTHUTENBHBIC MaTepHalIbl IPEACTAaBIICHBI HA CaiiTe
https://Ims.misis.ru/. Ilepen KaxabIM TPaKTHYECKUM 3aHATHEM CTYACHTY HEOOXOANMO U3yUUTh MPEACTABICHHBIN MaTepral Ha
COOTBETCTBYIOILEH CTPAHHILIE U CAMOCTOSITENILHO OLICHUTh YCBOEHHE KOHTEHTA, poiiasd TecT u3 10 BompocoB (MTOroBbIi TECT MO
JUCITUIDIAHE U3 18 BOIPOCOB) B 9ackl caMOCTOATENIFHOW pabOTHI IO TUCIHUIUIHHE. Beero 6 TecToB, CTYIEHT UMEET 2 TTOTBITKH,
BpeMst orpaHndeHo 20 MUHyTaMu. 3aCUUTHIBACTCS IOJIOKUTEIHHOE IIPOXOXKACHHE TECTa, €CIH CTYICHT IPABIIIBHO OTBETHI Ha 7
BoOIpocoB u3 10, UTOroBsIil TeCT - 13 MpaBUNBHBIX OTBETOB. [l IPOBEPKU CTETIEHN OCBOCHUS MaTepuala B 4achl 1a00paTOPHBIX
WM TIPaKTUIECKUX 3aHATHH CTYIICHT 3armoiHseT [ yri-Tabiuniry, JOCTYIHY0 OJJHOBPEMEHHO BCEM CTYACHTAMH TPYIITEl U
3aIMOTHAEMYTO0 CHHXPOHHO. CTYZEHT OTBeYaeT Ha BOIIPOCHI IS TOJTOTOBKH K 9K3aMEHY WITH BOIIPOCHI K 3aIIUTE JTa00PaTOPHBIX
paboT, UK BEIIIOTIHACT IPOMEXKYTOUHBIE 3aJaHUs [U1aHa paboThl HajJ pedhepaToM B MUCHMEHHOHN (popMe B TEUCHUH 5 MHUHYT,
3anouTHsIs CBOIO rpady obmiero st rpynns! ['yri-gokymenta. Ha ogHoM 3aHsATHY - 0/1uH Boripoc. Kputepuii onieHuBaHus -
HNOHMMaHHE MaTeprala Wi CBOE COOCTBEHHOE apIyMEHTHPOBAHHOE BUICHHUE ITpoOieMbl. OTBETHI 00CyxnaeTcs B hopme
IPYyNIOBON IUCKYCCHU.

CocraBneHHE CPaBHUTEIEHON TAOIHITHI IO METOJaM JIEKTPOHHON FJIM HOHHOM CIIEKTPOCKOITHH SBIISCTCS PYyOEKHBIM KOHTPOJIEM
WHIWBUAYATLHON CAMOCTOSITENEHON aHATTMTUYECKOH paboThl. 3ajaHue BBINONHsIETCS 1o madnony B Canvas. [IpoBepsieTcs 3aganne
B 4achl IJI1 KOHTPOJII OCBOCHHUS CTYACHTOM AUCIIUIUINHEL. HpO6HeMHLIe BOIIPOCHI MO 3aJaHHUIO 06cy>i<;[a10Tc51 B 4achbl MPAKTHYECKUX
3aHATHH B (hOpME KOJUICKTHBHON OeceIbl.

AHanm3 cTaTed o MIPUMEHEHUIO COBPEMEHHBIX METONOB ISl PELICHHS IPAKTHUECKHIX 33a7a4 B 00JIaCTH MaTepHaIOBEICHUS U
JOKJIaJ Pe3yJIbTaTOB aHaIU3a (5 MUHYT) B 4achl IIPAKTUYCCKUX 3aHATHH SBIISIETCS TPEHUPOBOYHBIM 331aHNEM, (POPMHUPYIOLINM
KOMITeTeHIINN YpoBHS "YMeTs". CTaThH I aHAJIM3a TTOIONPAIOTCS CTYICHTOM CaMOCTOSATENIBHO C HCIIOIb30BaHIEM
nH(OPMAIIMOHHEIX pecypcoB. [locie oxTaga IpoXoaAnuT ero o0CyXKIeHHE - TPYIIIOBast TUCKYCCHA. APTyMEHTHPOBaHHEBIN OTBET
JOKIaJIMKOM Ha OJUH U3 BOIIPOCOB JUCKYCCHH SIBIISIETCSI HEOOXOAUMBIM TPeOOBaHUEM IS ONOKUTENIBHOTO 3aCUUThIBAHHS
JJAHHOTO MEPONPUSTHUSI.

s 06paboTku, pacin(poBKY U aHATH3a PE3yTbTAaTOB IKCIEPUMEHTA CTapOCTa IPYIIIBI JETUT CTYICHTOB Ha KOMAaHIHI 110 4-5




genoBek. Kaxkaas komaHaa nomydaer cBoe 3ananue. O6paboTka pe3ynbTaToB IPOBOIUTCS C TIOMOIIBIO AaKeTa IMPHKIATHBIX
Hporpamm criekrpomerpa. i1 pacm@poBKy CIIEKTPOB KOMaH/a MCIIONb3YeT 0a3y AaHHBIX. DKCIIEPUMEHTANIbHBIC TAHHBIC U
PE3yJIBTAaTH KAUECTBEHHOT'O M KOJIMYECTBEHHOTO aHAJIM3a BEIIAHHOTO KOMaHIe 00pa3na 3anuceiBaioTcst B Google-tabimity, T0CTym K
KOTOPOM SBJISICTCSI COBMECTHBIM Yy BCeil KOMaH[BI U TIPeroaBaTeNs. B koHIle 1ab0paTopHOTo 3aHATHS IPOBOAUTCS CAaMOIIPOBEPKa
pe3yAbTaTOB ¢ MOMoIIbIo (aitna "OTBeTs" Ha CTpaHULe COOTBETCTBYIOLIEro pazaena B Canvas. B otuer nmo naGoparopHoit pabote
TaloKe BKIIFOYAETCs] OTBET Ha KOHTPOJIBHBII BOIIPOC Ha CTpaHuUIe B paszeine 3ananus. Homep Bonpoca, Ha KOTOPBIH Hafo OTBETHTD
CTYJICHTY, - IOPSIIKOBBIA HOMEP B CIIMCOYHOM cocTaBe rpymmbl. Daiin ¢ oTueTom mo gaboparopHoid paboTe MPUKPEILIIETCS B
pasnene 3agaHus Ha caifte https://Ims.misis.ru/. Kpurepuii onieHuBaHuS - TPaMOTHOE M HOCIIEIOBAaTENbHOE H3TI0XKEHHUE,
COOTBETCTBHE KOMaHJHOMY 3aJaHHIO U MHANBHAYaIbHOMY Bonpocy. Uror "[IpunsTo/He npunsaTo". 3ammra oTyera o
71a00paTOPHBIM paboTaM IPOBOJUTCS B YACHl Ta00OPAaTOPHBIX PaOOT MIIM B YACHl JOMOIHUTEIBHBIX KOHCYIBTAIN ITPEHoaaBaTels.
OnaiH-KOHCYJIBTAIlUH AJIS KETAIOMUX MPOXOAAT SKEHEACNBHO 110 MIPEABAPUTENEHOH JOTOBOPEHHOCTH. 1leNnb 3aIuThl 0T9eTa -
olIpe/ieIeHNe CTEIEHN CaMOCTOSITEIIbHOCTH BBITIOJIHEHHS! J1aO0paTOpPHOM paboThl cTyAeHTOM. ECiii ypoBeHb KOMIIETEHIH,
BBISIBIICHHBIX B ITPOLIECCE MHANBUYaIbHOM Oece/Ibl, JOCTATOUHBIH, TO 3alUTa OTYETA 110 J1a00PaTOPHBIM paboTaM NpH3HAETCS
YAOBIETBOPUTEIHHON.

PyGerxHas arTecTalys IpOBOJUTCS B BUJIE KOJJIOKBUYMOB. BOIpock! K KONIOKBHYMaM BBIAAIOTCA CTyJIEHTaM Ha IIepBOM
MPaKTHYECKOM 3aHATHH. KOJUTOKBIYMEBI ITPOBOASTCS B YCTHOH (popMe B gackl pakTHyeckux 3aHaThil. Kommoksmym Ne 1 Ha 8
HeJlelle OLICHUBAET PE3yJIbTaThl OCBOSCHUS AUCLHUILIUHBI CTYIEHTOM 110 pasznenam 1, 2 u 3, koinoxksuyM Ne 2 Ha 16 Hepene -
pe3yNIbTaThl OCBOCHUS JUCHUILUIMHBI 110 paszjenaM 4 U 5 IucuuIIiHbl. CTyIeHT JOKEeH NPaBUIbHO OTBETHTh HA OUH U3
HPEIOKEHHBIX EMY MPENOIaBaTeNeM BOIPOCOB, B 3TOM CiIydae KOHTposbHOe Meponpustue "Komnoksuym" cunraercs
BBINOJIHEHHBIM.

Pedepar-onucanue sBisieTcss CyMMHpYIOIIEM OLIEHOUHBIM MepornpusitueM. Cpok caaun pedepata - 17 venenst. opmynupoBka
TEMBI pedepara U IBIKYIIHIH BOIIPOC PabOTHI pa3padaThIBalOTCS CTYICHTOM CaMOCTOATENbHO. Ha epBoM IpakTHIeckoM 3aHATHH
CTyZEHTy 00BbsACHsAeTCA 3a1anne. CTyAEHT BBIIONHAET paboTy B Yachl Al CAMOCTOSATETbHON paboTs! o auctminHe. [Inan
CaMOCTOSITENHbHOM paboThl Haj pedepaTom:

. 3yuenne yueOHOro MaTepraia U CHCTEMATH3ALMsl BO3MOXHOCTH CHEKTPOCKOIINYECKUX U 30HI0BBIX METO/IOB;

. CamorectupoBanue B cucreme Canvas;

. Onpenenenne akryanbHOU amst cBoeit HUP npo6ieMsr;

. IToHCK IOTIOTHUTEIBHBIX PECYPCOB, COOTBETCTBYOIINX ONPEACIICHHOM TpodiiemMe;

. IloctaHoBKa 3a1auu;

. Pa3paboTka mBmKyIero Bonpoca 1 IIaHAPOBAaHHUE PadOTHI;

. Be10op 1 060CHOBaHUE TTOIXOAIIET0 IKCIEPUMEHTAIBHOTO METO/1a, METOIMKI U 000PyJOBaHHS JUIsl PELICHUS 33/1a4H;

. Ocopmnenne onucanms.

Bo BpeMs mpakTH4ecKnX 3aHATHH CTYICHT 03BYIHBaET IPOOIeMBI, BOSHUKIINE Y HET0 IIPH HaNMcaHuy pedepara. Pemenne
npo6JIeM IPOUCXOIUT C TTOMOIIBIO B3aUMHOTO 00CYKI€HUS U TPYIIIOBOTO MO3TOBOTO MITypMa. 3aIlUTa 0TYETa IPOUCXOIUT B YaChI
npakTrieckux pador. ITocie noknaga NpoxXoauT ero o0CyXaAEHNE - TPYIIOBask TUCKYCCUsL. ApIYMEHTHPOBAHHBIN OTBET
JIOKJIQTIMKOM Ha OJTMH U3 BOIIPOCOB JTUCKYCCHH SIBIISICTCSI HEOOXOMUMBIM TPEOOBaHNUEM JUISI OOKUTEIIBHOTO 3aCUUTHIBAHHS
JTAHHOTO MEpOIpPUATHA. B aCHHXPOHHOM peXHMe CTYACHT 3arpyskaeT pedyepaT B IEKTPOHHYIO Cpey M yJacTBYeT BO B3aMMHOIT
NPOBEPKE, a 3aTeM U3y4aeT peleH3nto Ha cBoil pedepart. [Tocie yero cTyIeHT UMeeT BO3MOXKHOCTh BHECTH MCIIPaBIICHUS B pedepart.
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Kpurepnu orieHnBanus pedepara npencrasieHs! B Tadnuie. Bemonaenune 8 ("IIpuasaro") n3 11 kpurepne He0OXOIMMO IS 3a4eTa
pecdepara.

Kpurepun Hopaborats IIpunsro
IlocranoBka 3agauu He xoppekrHas Koppexrnas
Bribpan meron He cootBercTByeT 3amade CooTBeTcTBYyeT
3a7aye
O6ocHoBaHHE BBIOOpA He o6ocHoBaH O6ocHOBaH
VYcnosus skcniepuMenTa He Br1Gpans! Bri6pans!
O6opyoBaHue He BriOpano He BrIOpano
CoueraHne METOJOB/CTENICHb KOMITIEKCHOCTH 1 meron 2 u Ooree MeTona
OeMeHT TBOpYECTBA [[TabonHas paboTa OpuruHanbHOCTb
M3noxenune matepuana He noruunoe, He mocieaoBaTeIbHOE Jlornunoe,
MOCIIEI0BAaTENBHOE
Ccputki Ha HH(GOPMAIIMOHHBIE PECYPCHI Her cchuiok, HET CMCKa MCIIONB3YEMBIX HCTOYHHKOB CCBUTKH pacCTaBJIEHHI,
COOTBETCTBYIOT CIIUCKY HUCIIOJIb3yEMbIX HCTOYHUKOB
Odopmnenre paboTs He cootBercTByeT TpeOOBaHUAM HOPMOKOHTPOIS CootBercTBYET
TpeOOBaHUSIM HOPMOKOHTPOJIS
IIpoBepka Ha miaruar Menee 75% OpUTMHAIIBHOCTH 75%

OPUTMHAJIBHOCTHU U BBIIIEC

Hrorosas arrecrarus Mo AUCIUILTAHE PETyCMOTPEHA B BHJIE dK3aMeHa. DK3aMeH OTpaXkaeT pe3ybTar mpoiecca (GOpMUpPOBaHUS
KOMIIETEHIIMI CTyI€HTa PY U3YUCHUHU TUCHUTUIMHBI M YCTaHABIMBACT YPOBEHb 3HAHUH CTYEHTOB 10 MPUMEHEHHIO MMOJTyUYeHHBIX
3HAHUH, yMEHHH U HABBIKOB. DK3aMeH MPOBOUTCS B YCTHOM (hopMe B TIEPHO SK3aMEHAIIMOHHOM CECCHU B COOTBETCTBHH C
pacrrcaHueM K3aMeHOB. B TedeHnn cemecTpa HEOOXOIMMO BBIMIOJIHUTH BCe paOOThI U3 MepedHs paOOT, BBITOIHICMBIX 110
JTUCHUTUIAHE. B cityuae HeBBIIOTHEHUS paboThI, MPEAyCMOTPEHHOM MPOTPaMMON TUCIUILINHEL, CTYACHT Ha K3aMeHe TOTyJaeT
JIOTIOTHUTENBHBINA BOMIPOC WJIH 33JaHUE COOTBETCTBYIOLIUE padoTe 1Mo aucuuIuinHe. "OTINYHO" CTaBUTCS B TOM clly4ae, eciu




CTYZEHT BBIIIOJIHHUI BCE PabOTHI M0 AUCHUILIHHE U IPABUIBHO OTBETHI HA 3 BOIIPOCa 3K3aMEHallMOHHOTo Ouneta. "Xopomro"
CTAaBUTCS B TOM CJIy4ae, €CIIU CTYJCHT BBIMOJHWII Bce pabOTHI 10 JUCIHUIUIMHE, HO HE OTBETWII Ha | wiu 2 Bompoca
9K3aMEHAIIMOHHOTO Omiera. "Y TOBICTBOPUTEIHHO" CTABUTCS B TOM CITydae, €CIM CTYJCHT BBITIOIHUJI HE Bce pabOTHI IO
JUICIUITIMHE, HO IPAaBIILHO OTBETHII Ha 2 BOIIPOCa SK3aMEHAI[MOHHOT0 Omtera. "HeynoBneTBopuTebHO" CTaBUTCS B TOM CIIydae,
€CJIM CTYJIEHT He OTBETHJI Ha 2 BOIIpOCa SK3aMEHAIIMOHHOTO OMJIETa I HE BBIIIOJIHMI Bee paboThl o aucuuruinye. "HesBka"

CTaBUTCA, €CIIN 06yqa}0mm71c;1 Ha IPOCTaBJICHUEC DK3aMCH HE ABUJICA.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoreka W3natenscTBo, rof
JI1.1 | bopucenko U. A. W HHOBanOHHBII OnexrpoHHas 6nbIMoTeKa Boponex: Boponexckuit
MEHEKMEHT: yIIpaBIcHUE rOCYAapCTBEHHBIH
WHTEIJICKTy JIbHOM yHuBepcuret, 2003
COOCTBEHHOCTHIO: Y4eOHOe
nocobne
JI1.2 | ®unumonora H. 1., Mertobl uccaeoBaHUs DnexrpoHHas OnOIUOTEKA HoBocubupck:
Komnbuos b. b. MHUKPOJIEKTPOHHBIX U HoBocuOupckuii
HAHOJICKTPOHHBIX MaTepHaIOB rOCYAapCTBEHHBIH
U CTPYKTYp: CKAHUPYIOIast TEeXHUYECKHUH YHUBEPCHUTET,
30H/I0Basi MUKPOCKOIIUSA: 2013
yueOHoe rmocodue
JI1.3 |Tazenayp E. T, MeTtob1 UCCIeIOBaHUS DneKTpoHHAas OUOIHOTEKA KemepoBo: Kemeporckuii
Kyszpmuna JI. B., MaTepHajoB: yaeOHOe mocoone rOCYIapCTBEHHBIN
Kpawmenunun B. 1. yHHBepcurert, 2013
JI1.4 | Co3unos C. A., CTpyKTypHBIE METO/IbI DneKTpoHHAas OUOIHOTEKA KemepoBo: Kemeporckuii
Konecnuxos JI. B. UCCIIEI0OBAHUS KPUCTAIIIOB: roCyJapCTBEHHBIN
yuaebHoe mocobue yHHBepcureT, 2012
JI1.5 [3BexoB A. A, CrexrpaibHbIe METOMBI OnexrpoHHas GuONIMOTEKA Kemeposo: Kemeposckuit
Hepoctpyes B. A, UCCIICIOBAHUS B XUMHU: rOCYAapCTBEHHBIH
Kanencxuii A. B. yaeOHOe rmocodne yHHBepcHTeT, 2015
J1.6 [Topemuk C. C., Penrtrenorpaduuecknii u Bbubnnorexka MUCuC M.: Meramnyprus, 1970
Ckakos 10O. A., 3JIEKTPOHHO-ONTHYECKHIA
Pacropryes JI. H. aHaJu3: IpakKT. pyK. 110
peHTrenorpaduy,
ANEKTPOHOTPApHU 1 ICKTPOH.
MHKPOCKOITUH METAJLIOB,
TIOJTYTIPOBOHUKOB 1
JIDJIEKTPUKOB: Yued. mocobue
JUTSL BY30B
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmoreka W3natenscTBo, roj
JI2.1 | Békkep 1O. Criexrpockornusi: MoHOTpadus | DiekrpoHHas OUOIHOTEKa Mocksa: PUI] Texuocdepa,
2009
JI2.2 [Kopoxes ®. A. CHeKTpOCKOIHs BBICOKOH OnexrpoHHas 6uOIMOTEKA Mocksa: I'ocynapcTBeHHOE
pa3pelIarneii CUIIbL: W3IaTeIbCTBO TEXHUKO-
MoHorpadus TEOPETHIECKOH JINTEPATYPHI,
1953
JI2.3 |IlopceB E.T. OpraHu3anus U IIaHUPOBaHUE | DIEKTpOHHas OubIHoTeKa HoBocubupck:
IKCIEPUMEHTOB: y4eOHOe HoBocubupckuit
nocobne rOCYAapCTBEHHBIH
TEeXHUYECKUH YHUBEPCHUTET,
2010
JI2.4 |Emotun B. I1., BricokoTemnepatypHbie Bbubmmorexa MUCuC M.: Mertannyprus, 1973

Koctuxkos B. A.,
JIsicoB b. C., op.

Matepuansl. U.2: [Tomyuenue u
(hU3NKO-XNMHUYIECKHE CBOWCTBA
BBICOKOTEMIIEPATYPHBIX
MaTepuaioB: yued. mocobue




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI2.5 |bpanpon [., Kamman | Mukpoctpykrypa Matepuanos. | bubmroreka MUCuC M.: Texuocdepa, 2004
V., baxenos C. JI., Metoapl ucciaenoBaHusI U
Eroposa C. B. KOHTpOJISL: y4eO. mocodue s
cryn. Hamnp. 'TlpukiagHsie
MaTeMaTuka u pu3uKa'’: mep. ¢
AHIIL
JI2.6 |bybmuk B. T., Meroabl HCCeT0BaHMs bu6imorexa MUCuC M.: Vueba, 1991
HyoOposuHa A. H. MaTepraioB U KOMIIOHEHTOB
3JIEKTPOHHOHN TEXHHUKH: yueO.
MOCOOMeE [UIS IPAKT. 3aHATHH
cryn. cren. 20.02
JI2.7 [by6mukB. T., Mertomp! HCCIEeIOBaHNS Bbubnmmorexa MUCuC M.: Yueba, 1985
Hy6posuna A. H., cTpykrypsllIpumenenue
3umuuesa ['. M. METOJI0B
PEHTTEHOCTPYKTYPHOTO
aHanu3a (MCCIIeIOBaHKE
CTPYKTYPBI KPHCTAJIIOB
MaTepuajoB IEKTPOHHON
TEXHUKH): J1a0. PAKTUKYM JIJIs
ctya. cuen. 0604,0629,0643
(4actb 2)
JI2.8 | Bamsuckuii C. U., CoBpeMEHHBIE METO/IbI bubmrorexka MUCuC M.: U3a-so MUCuC, 2011
Haumu E. K., HCCIIEN0BaHUs HAHOCTPYKTYP.
Kanyrxun [. E. Mertoa ontudeckoi
MMOBEPXHOCTHO-TUIA3MOHHOM
MEKPOCKOITHH: y4e0. mocodue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, IO
JI3.1 [®omun /1. B., ly6oB | YueOHO-METOAIUECKOE OnexrpoHHas 6ubIMOTEKA Mocksa, bepiaun: Jlupexr-
B. JL. 10COOME MO BBIIOJIHEHHUIO Menua, 2015
pacdeTHO-rpapHIecKoi
paboTHI IO TeMe: AIEKTPOHHAS
0’Ke-CIEKTPOCKOTIHSL:
METOHYECKOE OCoOue
JI3.2 | Apcenkun A. M., MeTtons! U cpencTa DneKkTpoHHAas OUOIHOTEKA M.: U3a-Bo MUCuC, 2010
Brixona 0. C., W3MEPEHH, UCTIBITAHUHN U
Tl'opmenkoB M. B., 1p., | koHTpOnsa. CoBpeMeHHbIE
Kanomxun C. 1. METO/bI UCCIEN0BAHNN
(OYHKIIMOHATEHBIX MAaTEPHAIIOB:
yaeOHO-MeTo . mocodue: yueo.
nocobue i CTyA. BY30B,
00y4. o Hamp. 150100 -
Merannyprus
JI3.3 | Abpamos H. H., Beno | CoBpeMeHHBIE METOIBI DnekrpoHHas ONOINOTEKA M.: U3n-8o MUCuC, 2011
B. A, I'epmuman E. W., |uccrnenosanuit
ap., Kamomxus C. [I. | GyHKUIMOHABHBIX MATEPHUAIIOB:
na0. MPaKTUKYM: y4e0.
nocobue IS CTyA. By30B,
00yu. mo Hanp. 'Mertamtyprus’'
JI3.4 |BeixoBa M. B., Beimonnenue u opopmiieHne bubmorexa MUCuC M.: [MUCuC], 2017
T'opeesa XK. A, BBIITYCKHBIX
Kosznosa H. C., KBTM()UKAIMOHHBIX padoT,
Honropusrii . A. Hay4HO-HUCCIEeI0BATEIbCKUX
paboT, KypCOBBIX padoOT
MarvucTpOB U OTYETOB IO
MpaKTHKaM: METOJ. YKa3aHHs
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANUOHHON ceTH «AHTepHET»
D1 | DnexrpoHHO-O0MONIMOTeYHAs CUCTEMA https://e.lanbook.com/
92 | Memuareka HUTY "MUCuC" https://misis.ru/media-library/
Wndopmannonnas cucrema EnuHoe 0kKHO gocTyma K http://window.edu.ru/
I3 00pa3oBaTeIbHBIM pecypcam
D4 | Cnucok anekrpoHHbIX pecypcoB HUTY "MUCuC" http://lib.misis.ru/links.html




75 |LMS Canvas https://Ims.misis.ru/
26 | Google-nokyMeHTHI https://www.google.ru/
37 |IInmardopma mis npoBeaeHUs KOHGEpeHIHi Zoom https://zoom.us/
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
1.1 |Microsoft Office
I1.2 |[LMS Canvas
1.3 | MS Teams
1.4 |MATCAD
I1.5 |Microsoft Word
I1.6 |Microsoft Excel
I1.7 | Microsoft PowerPoint
6.4. Tlepeyens MHPOPMATMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |Hayunas snekrponnas ouonunoreka eLIBRARY.RU - https://elibrary.ru/,
N.2 |bubanoreka «PazButue Texnonoruit s yenoseuectsa» (IEEE Xplore) - https://ieeexplore.ieee.org/Xplore/home.jsp,
N.3 |Hayunsrii xypaan «Nature Nanotechnology» - https://nano.nature.com/,
N.4 |Hcrounnk mateHTHOH HHpOpMaNNH, 3asBOK, HAYIHBIX ITyOnmkarwii i cepsrucoB Clarivate Analytics - https://clarivate.ru/,
N.5 |ba3a maHHBIX HAYYHBIX IyOIUKAIMi Scopus - https://Www.scopus.com/,
N.6 |UurepaktuBHas 0a3a manubix SpringerLink - https://rd.springer.com/,
N.7 |ba3a nanHeix no mMarepuanam SpringerMaterials - https://materials.springer.com/,
N.8 | Onexrponnas 6ubnaunoteynas cucrema MznarensctBa «Haykay - https://www.libnauka.ru/,
.9 |Xypuans! m3narenscrsa Cambridge University Press - https://www.cambridge.org/,
1.10 |Kypranst n3garensctBa Oxford University Press u Lludposoit apxus xxypHana Science - https://archive.neicon.ru/xmlui/,
N.11 | Kypuamsnsiit mopran ®TU um. A.®. Hodde - https://journals.ioffe.ru/,
N.12 | YHuBepcurerckas nHdopMamonHas cucrema Poccus - https://www.uisrussia.msu.ru/.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHarienne
JIro6oit Kopryc | YueOHast aymuTopust UL IPOBENCHUS | 9KpaH, MpoekTop, mocka, [IK, xoMmmekr ydeOHOH Mebemu
MynsTumenuitnas 3aHATHH JIEKMMOHHOTO THma w/wau Juid [Ha 80 mocamouHbix MecT, moctyn k DMOC yHuBepcutera
IIPOBEICHUS NPAKTUYECKUX 3aHATUI: LMS Canvas, muneHsuorHbsle nporpaMmmsl MS Teams, MS
Office
K-406 Vuebnas ayxmutopus / JlaGoparopus | 1abopaTopHbIE YCTAaHOBKU IS M3MEPCHUS: BPEMEHH KHU3HU
MaTepUaNOBEICHUST MOJIYIPOBOJHUKOBBIX | HOOCHOBHBIX HOCHUTENEH 3apsaa B moiynpoBomHukax (¢ ITK
MaTepuaoB: W TAKeTOM JIMICH3WOHHBIX MPUKIATHBIX IIPOTPaMM);
yIIEITBHOTO NEKTPUIECKOTO COIIPOTHUBIICHUS
MOJTYTIPOBOTHUKOB 4YeThIpex30HA0BbIM MeTogoM (¢ IIK u
MTaKETOM NPUKIATHBIX ~ [POTpaMM);  MEXaHHYECKHX
XapaKTepUCTHK KPHCTAJIIOB, TEPMOIIIEKTPHIECKAX
coiictB (¢ IIK u makeToM TIPUKIAAHBIX IPOTrpaMM);
yIETBHOTO ANMEKTPUIECKOTO COIPOTHUBIICHUS
MTOJYIPOBOJHUKOB  JIBYX30HAOBEIM MetogoM (¢ IIK m
MaKeTOM TPHUKIAAHBIX IPOTPaMM); AaTOMHO-CHJIOBOH W
TyHHeNbHBIH Mukpockon (2 mT.) ¢ IIK u mnakerom
NMPUKIATHBIX ~ MPOTpaMM;  JaOOpPaTOpHBIH  CTeHJ Ui
OTIpeeIeHHs IIAPUHEI 3aIpemeHHoN 30HBI
MOTYIPOBOJHUKOB M TEMIEPAaTypHOTo KO3 HUIIHECHTA
CONPOTHUBIICHUS METAJUIOB, JIa0OPATOPHBIA CTEHH Ui
n3MepeHust dddekra Xomma, Ta0OpPaTOPHBIH CTEHA JUIA
W3yYeHUs] BIMSHHUA TEPMOJOHOPOB Ha 3JIEKTPOIPOBOTHOCTH
MOy IPOBOJHUKOB; Habop JIEMOHCTPALIUOHHOTO
obopynoBaHMs B TOM  YHCIE: JIOCKa  ydeOHas,
MyJIbpTUMeanitHas maHens ¢ [1K, kommiexr yae6HOM Mebenn
b-011 IleHTp  KOJUIEKTMBHOTO TOJI30BaHUS | CKAHUPYIOLIUI 3JeKTpOHHBIA Mukpockonn JSM 6700 F
"MartepuanoBeieHue U METALTyprus': JEOL, ckanupyroomuii 31eKTpoHHBIA Mukpockon JSM 6480
LV JEOL, »nexrpoHHbIH —oxe-criekrpomerp PHI-680
Physical electronics
K-407 HayuHno-uccrnenoBatenbckas abopaTopus | BTOPHUHBIM HOHHBIM Macc-criekrpomerp (BMMC) PHI-
BTOPUYHOM WOHHOH Mmacc- | 6600 SIMS System c IIK u TUIICH3HOHHBIM MPOrPAMMHBIM
CHEKTPOMETPUH: obecrieyeHuEM




K-409 Hayuno-uccnenoBatenbekas nabopaTopus

PEHTTeHOBCKHH (hoTodeKTpoHHEIH cnekrpomerp PHI 5500

PEHTI€HOBCKOM ¢doroanexrponnoit | ESCA, peHTreHOBCKHH  (DOTORNEKTPOHHBIN  CHEKTPOMETP
CIIEKTPOCKOIIUU: Versa Probe 11
JIro6oit Koprryc | YueOHast aymuTopHs [UIL  IIPOBENCHHS | 3KpaH, Npoektop, mocka, [IK, xommexr ydeOHOH Mebemn
MynpTMeanRHAs 3aHATHM JeKUMOHHOTO THna wwuiau Juid [Ha 80 mocamouyHbIx MecT, goctyn k DMOC yHuBepcurera

MPOBCACHUA MPAKTUICCKUX 3aHSTUI:

LMS Canvas, nunensuonnsie nporpammbsl MS Teams, MS
Office

YuTaabHBIH 3ai
AIIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOH wmeOemu ©Ha S50 paboumx MecT,
KOMITBIOTEPBl C TMOJAKTIOUCHHEM K ceth «MHTepHeT™ U
JOCTYTIOM B JJIEKTPOHHYIO WHPOPMALTUOHHO-
00pa30BaTENbHYIO CPEly YHHBEPCHUTETA

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

[Tepen HavamoM 3aHATHI CTYJCHTHI MOTYYAIOT Ha TEKYIIMI CeMeCTp KaJICHAAapHBIH IUTaH MPOBEICHHUS BCEX MEPONPHUSATHIA,

IIPEAYCMOTPEHHBIX IIPOrPaMMON TUCIUILINHEL.

IIpu ocBOeHMH TAHHOTO Kypca CTYAEHT HOJDKEH MOIb30BaThCS OMOIHOTEKO By3a, a TAloKe IEKTPOHHBIMH PECypcaMu, B

COOTBETCTBUHM C HACTOSILIECH nporpaMMoﬁ.

O6yquHe MO0 AUCHUINIMHE IIPOBOAUTCA B AKTUBHBIX U MHTCPAKTUBHBIX Q)OpMaX. 21.]'[5{ CHHXpOHHOﬁ pa6OTBI B JUCTAaHIITMOHHOM
(dhopmare ucrons3yercst Zoom. Komanaas padoTa mpoBoauTes ¢ ucnonb3oBanrneM Google-1okyMeHTOB. ACHHXpOHHAs paboTa

ocymecTsisiercss B LMS Canvas Ha 0CHOBE HHCTpyMEHTa 3aJaHusl.

Jl1st caMOCTOSATENBEHOTO OCBOECHHS TEOPETHIECKUX OCHOB JUCIUIUIMHBI CTYICHTaM HEPENatoTCsl SIEeKTPOHHBIE IIPE3CHTANH 1
y4aeOHBIe TOCOOMs, B KOTOPBIX PAaCCMaTPHBAIOTCS OCHOBHEIC ITOJIOKEHHS, HEOOXOMMBIE JUIS pelIeHHs IPaKTHYECKIX 3a1a4 1
BBIMIOJTHEHHUS Ta0OPATOPHBIX PaboT. DIIeKTpoHHBII KOHTEHT B Canvas Ha caifre https://lms.misis.ru/ BKIIO9aeT yHHBEPCAIbHBIH
Metoauueckuit komruieke aucuuminHbl (YMKI) «Criekrpockonuyeckue (M 30HI0BbIE) METO/IbI HCCIIEN0BAHUS MaTepruanoBy. s
TIOJTYYeHHUS TOCTYTIAa K MaTeprajIaM CTyJCHTaM HeOOXOANMO TIePEiTH 1o CCHITKE, ITepeJTaHHON Ha ITepBoi y4eOHOH Henene

cemectpa.

[IpakTuueckue U 1aGOPaTOPHBIE 3aHATUS IPOBOAATCS C HUCIOJIb30BAHHEM HAITSAIHBIX TOCOOHH, 00pa3IoB, yCTAHOBOK C
COOTBETCTBYIOLINM IIPOTPaMMHBIM obecriedeHneM Y 4eOHO-HayIHOTo KoMILIekca JlabopaToprii CrieKTpOCKOITMYECKUX METOIOB
nccienoBanus 1 CKaHUPYIOIIEH 30HI0BOM MUKPOCKOITHH Kadeapsl MaTepHaIoBeIeHNS TTOIYIPOBOTHUKOB M IUAIEKTPHKOB U
IlenTpa KOJUIEKTHBHOTO MOJIE30BaHMA «MaTepHratoBeeHIe H METAJUTyPTUsh»: SIEeKTPOHHBIHN oxke-criekrpomerp PHI-680 AES
¢upwmel "Physical Electronics"; pertreHoBckuit hotoanekrponnsiii cnekrpomerp PHI-5500 ESCA ¢upmer "Physical Electronics";
peHTTeHOBCKHH (oToanekrpoHHbIi criekrpomerp PHI VersaProbe 11 5000; Bropuunslii HoHHBIH Macc-criekrpomerp PHI-6600 SIMS
System ¢upmer "Physical Electronics"; mpoduinomerp ALPHA-STEP ¢upmer Tencor; ckaHUpyrOI#iA 30HA0BBIH MAKpockorr MFP
3D Stand Alone (Asylum Research); ckanupyromas 3oa10Bas naboparopust NTEGRA ¢upmer "NT-MOT"; ckanupyromuii
TyHHenbHBIH MuKpockon (CTM) (opurnHansHas paspaborka LleHTpa); mocienoBaTenbHbIA PeHTTeHO(IIyOPECIICHTHBIN
crnekrpomerp XRF-1800 ¢pupmer IlInmanzy; OsicTpockannpyronmii nHbpakpacHsi @ypbe-crekrpomerp IFS-66V/S dupmsr

BRUKER.

DJIEeKTPOHHBIC PE3EHTAUH U (MJIN) OIIOPHBIE KOHCIIEKTHI TEOPETUUECKUX OCHOB AUCLHUILIMHBI 3apaHee MepeaatoTcsi 00yJarommest
JUISL IPEIBAPUTENLHOTO O3HaKoMIIeHHs. [leper mpoBeieHeM NPaKTHIECKUX U 1a00PaTOPHBIX 3aHATHH 00yJatomuMCst
PEKOMEHIYETCS IOMa CAMOCTOSITEIEHO ITPOCMOTPETh TEOPETUIECKUH MaTepHai MO TEMATHKE MTPEACTOSIIETO 3aHATHSL.
JlaGopartopHble pabOThI IPOBOASATCS B 1BA ITAllA: IPOBEPKA FOTOBHOCTHU CTYACHTOB K BBIIIOJIHEHHIO PadOThI M IIPOBEACHHE BCEX
3aIIaHUPOBAHHBIX SKCIIEPHUMEHTOB, 3aIIUTa Ja00paTOpHBIX paboT. JlaboparopHOe 3aHsATHE HAUMHAETCS C OCBOCHHMS ITPABHIT
TEXHHUKH 0E30ITaCHOCTH 1 TTOPs/IKa MPOBEACHHS SKCTIEPHMEHTA C MCIIOIh30BAaHNEM PYKOBOJICTBA-OIMCAHHUS YCTAaHOBKH.
PexoMeHyeTcst Ha KaXJJOM IPaKTHIECKOM U J1a00paTOPHOM 3aHSTHH NPOBOANUTD 3KCIPECC OIPOC C LIENbI0 YCTaHOBICHHS
YCBOSIECMOCTHU JUCIUILIMHBI X TOTOBHOCTH K BBIITOJIHEHHIO JIAOOPATOPHOH paboThl. Y CIICNTHOE POXOKACHUE TECTHPOBAHUS B
Canvas MOXXET 3aMEHSTh IPOBEPKY FTOTOBHOCTH K BBITIOJIHEHHIO JIA00OpaTOPHOH paboThl B (hopME OIPOCa U 3aLUTY BHIIIOIHEHHON
nabopatopHoii paboTel. O6paboTKa U 0OpMIICHHE PE3yTbTATOB IKCIIEPUMEHTOB MIPOBOJUTCS CTYIEHTAMHU CAMOCTOSTENIFHO B
CBOOOJIHOE OT ayJUTOPHBIX 3aHATHH BpeMst. OTUeTHI 110 J1JaOOPATOPHBIM 3aHATHSIM COCTABISIIOTCS C MCHOJIB30BAHUEM IIPOrPAMMHOTO
00eCIIeueHNsI COOTBETCTBYIOIINX IKCIIEPUMEHTAIBHBIX YCTAHOBOK JJIsl IOCTPOCHUS U aHann3a rpa)KOB 1 MACCHUBOB JAaHHBIX.
3amuTa IpOBOIUTCS B BUJIC OTBETOB CTY/ACHTOB Ha BOIIPOCHI IPETIOIaBATEIS.

OOyueHue opranu3yercs B COOTBETCTBHH C HacTosMmIeH nporpaMmMoii. CamocTosiTensHas paboTa CTYAEHTOB OPTaHU3YETCS U
KOHTPOJIMPYETCs ITyTEM MHMBHUIYaJIbHOT'O OIIpoca CTYJICHTOB M POBEPKU paboThI Ha/l pehepaToM-ONHCaHUEM BO BpEMSI
HPaKTHYECKUX U Ta0OpaTOPHBIX 3aHATUH. [IJIs yCIEIHOT0 OCBOCHMS N3y9IaeMON JUCIUILIMHBI IJIs CTYJCHTOB BO3MOXKHA

opraHu3anus KOHCyﬂLTaHI/II\/‘I, B TOM YHCJIC UHAUBUIYAJTbHBIX.

CTyHeHTaM MPpeaOCTaBIACTCA BO3MOXKHOCTh KOMUPOBAHUA Hpe3eHTau1/1171 1 BCEX DJICKTPOHHBIX MaTE€PUAJIOB [JId CAaMOIIOATOTOBKU 1

IMOATOTOBKHU K UTOI'OBOMY KOHTPOJIIO.

TeKyHII/Iﬁ KOHTPOJIb YCIICBAECMOCTHU U HTOTOBBIN YK3aMCH MIPOBOAUTCA B BUIC CO6CC€I[OBaHI/I$I C UCTIOJIb30BAHUEM BOIIPOCOB IJIsA
TMOATOTOBKE K 5K3aMEHY, IEPCAAHHBIX O6y‘{aIOHII/IMC$I Iepea HadyaJIioM OCBOCHUA AUCHUTUINHBI.




