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CaMOCTOSTEeNTbHO yCTaHABINBAEMBIi 00pa30BaTEIBHBIN CTAaHAAPT BBICIIET0 00pa3oBaHuUs - Marucrparypa denepansaoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTelibHOE YUpESKACHUE BhICIIero o0pazoBanus «HarmoHansHbIH HecienoBaTeabCKuit
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CocraBiicHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

28.04.01 HaHOTEXHOJIIOTHUH U MUKpPOCHCTEeMHas TexHuka, 28.04.01-MHTM-22-1.plx HaHOTEXHOJIOTHH, MaTepHaIbl MUKPO- U
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yTBepxkaeHHo YuensiM coBerom PI'AOY BO HUTY "MUCuC" 22.09.2022, npotoxon Ne 8-22

Pabouast mporpammMa o7100peHa Ha 3acemaHumn

Kadenpa maTepuaioBesieHus 101yIPOBOJHUKOB U JHIJIEKTPHKOB

ITporoxox ot 28.06.2021 ., Ne07/21

PyxoBomurens nonpasaenenus adpmu, npod. OraHoB Aptém PomaeBny



1. HEJIX OCBOEHUA

1.1

Hayuuts ocHOBaM, IpUHIUIIAM, JOCTOMHCTBAM U OIPAHUYEHUSAM CIIEKTPOCKOIIMUYECKUAX U 30HIOBBIX 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:
2.2 JucuunuanHbl (MOIy/IH) U PAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTBYyoOLIee:
2.2.1 |KoMnbloTepHbIE TEXHOJIOTUH B HAYYHBIX HCCIEJOBAHUIX
2.2.2 | MarHutHble MaTepualbl JJI1 MUKPO- U HAHOCUCTEM
2.2.3 | MecchayapoBckas CHEKTPOCKOIHS MaTEPUATIOB MATHUTOAIEKTPOHUKHA M MUKPOCUCTEMHON TEXHUKH
2.2.4 | Merponorus,cTaHIapTH3AIMS U CePTUHHKAINS HAHOCTPYKTYP
2.2.5 | MukponpoueccopHble 1 MUKPOKOHTPOJIJIEpHBIE CUCTEMBI. YacTp 2
2.2.6 |HayuHo-uccnenoBarenbCckas MpaKTHKa
2.2.7 | CreuunanbHbIe BOIPOCH (PH3UKH MarHUTHBIX SBJICHHI B KOHACHCHPOBAHHBIX cpenax. YacTs 2
2.2.8 |Marepuanbl 1 >JI€MEHTHI CIUHTPOHUKH U CIIMHBOJIHOBON 3JIEKTPOHUKU
2.2.9 |MerannyriepoHble KOMIIO3UIIMOHHbIE HAHOMATEpUaIIbI
2.2.10 |Merozasl cuHTe3a YIIepOAHbIX HAHOMATEPHAIOB
2.2.11 |Ilpoueccsl nosyyeHHss HAHOYACTHLl 1 HAHOMATEepPHaIoB
2.2.12 |IloaroroBka K MpoIleaype 3allUThl U 3aIUTa BBITYCKHON KBaTU(PHUKAITMOHHON paboTh
2.2.13 | IlpenaumioMHas IpakTHKa
2.2.14 |BsIcOoKOBaKyyMHOE 000pYJOBaHUE B TEXHOJIOTHH HAHO- U MUKPOCHUCTEM
2.2.15 |Monexynspro-mrydxoBas © MOC-runpuaHast TEXHOJIOTHI
2.2.16 |IIpubopsl 1 ycTpoiicTBAa MATHUTOIEKTPOHIKH
2.2.17 | Dnexrpersl, MyIbTH(EPPONKH, MATHUTOIEKTPUICCKUE SBICHUS
2.2.18 | DnuoHHAas TEXHOJIOIHs B MUKPO- U HAHOMHIYCTPUU

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

OIIK-1: CnocofeH CTaBHThb M pellIaTh HH/KEHEPHbIe 1 HAYYHO-TeXHUYeCKHE 321241 B 00JIACTH HAHOTEXHOJIOTHIi 1
MHMKPOCHCTEMHOI TEXHHKH H HOBBIX MEKIHCIUTJIMHAPHBIX HANIPABJICHHUSX HA OCHOBE €CTECTBEHHOHAYYHBIX H
MAaTeMATHYEeCKHUX MoJieJieli, IPUMEHATh B NPO()eCCHOHAJILHOM e TeIbHOCTH 3HaHUA (PyHIaMEHTAIbHbIX HAYK, 3HAHUS B
MEKIUCHUIITHHAPHBIX 00J1aCTSIX

3HaTh:

OIIK-1-31 ®usuueckrue 0OCHOBBI COBPEMEHHBIX CIIEKTPOCKOIIUYECKUX U 30HJIOBBIX METOJIOB UCCIIENOBAHNUS.

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX 06'beKTOB, mpoueccoB U CUCTEM B
MEKAUCHUIVINHAPHOM KOHTEKCTE, Hp06JleMH]>IX chyaunifl Ha OCHOBE€ CUCTEMHOI'0 moaxozaa, BblﬁpaT]: H MIPUMEHUTD
Han0oJIee MOAXOAsIIIHE 1 AKTYAJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaT])lBaTl) crpaTreruro JaeiicTBUiA

3HaTb:

VYK-1-31 Bo3MOXHOCTH U OIpaHUUYEHHUS, IPAKTUYECKOE IPUMEHEHUE, allllapaTypHYIO PeaIn3aliio COBPEMEHHBIX
CIEKTPOCKOIMYECKUX U 30HI0BBIX METOJOB JUArHOCTUKU U UCCIEJOBAHUS MaTEPUAIIOB U CTPYKTYD.

ITIK-3: Cnioco0eH nNpoBOANTDL 3KCIIEPUMEHTAJIbHbIC PA00THI U 0CBAMBAThL HOBbIC TEXHOJIOIHYECKHE IIPOLECChI

YMmerb:

[IK-3-¥Y'1 ®opmupoBaTh U apryMEeHTUPOBATh HEOOXOIUMOCTh SKCIEPHMEHTAITBHOTO UCCIIEA0BAHNsI, BBIOUPATh AKCIIEPUMEHTAIbHBIE
MCTOJWKU, o6opy11013aHne W MMPUEMBI OpraHu3alliu Tpyda AJIs1 aHaJIn3a, IUAarHOCTUKU U KOHTPOJIA MMapaMETPOB CTPYKTYPhBI U
CBOMCTB MaTEpUaIOB, U3AEIUN U IIPOLECCOB IIPOU3BOJCTBA

YK-1: Crioco6eH ocylecTBJISATh KPUTHYECKUH aHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKAMCUUINIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJ1ee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
IKCHEPHUMEHTAJbHbBIX METOA0B WJIM HOBBIX M MHHHOBAIIMOHHBIX METO10B, BbIPA0ATHIBATh CTPATErHIO el cCTBUIH

YMmerb:




YK-1-¥1 IIpoBoauTs CpaBHUTENBHBIA aHANN3, BEIOHMPATh U COUYETATh IKCIEPUMEHTAIBHBIE METO/IbI H HHCTPYMEHTHI JUIS PEIICHUSL
NPHKIAIHBIX 337124 B 00JIACTH HAYYHO-HCCIIEN0BATEILCKUX U ONBITHO-KOHCTPYKTOPCKUX Pa3pab0TOK MOAN(UIIMPOBAHHBIX HIIH
MHHOBAIIMOHHBIX MATEPUAJIOB, U3JEIHH U MIPOLECCOB UX NTPOU3BOJICTBA.

IIK-3: Cnioco6eH NpoBOAUTH IKCIEPUMEHTATIbHBIE PA0OTHI H 0CBAMBATH HOBbIE TEXHOJIOTHYeCKHE MPOIeCChI

Baanernb:

[IK-3-B1 Hcnonp30BaTh CHEKTPOCKONMYECKUE U 30HOBBIE METO/IBI I AUATHOCTUKHA MAaTEPHAIOB U C(DOPMHUPOBAHHBIX CTPYKTYP

YK-1: Cnocoden OCYIIECTBJIATH KpHTH‘leCKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX OGLQRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHIUIUIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaum“a HA OCHOBE€ CMCTCMHOI'0 IMoaxo/aa, BblﬁpaT]: U NIPUMCHUTH
HanOoJIee MOAXOAsIIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX ME€TOA0B WJIH HOBBIX U HHHOBAIITUOHHBIX ME€TOA0B, BblpaﬁaT])lBaTb crpaTreruro aeiicTBUi

Baanernb:

VK-1-B1 BoeiaBurate 1 pa3BUBaTh HOBbIE HJIEU, IPOBOAUTH KOMILIEKCHBIE MATEPUATIOBEAUECKUE UCCIIENOBAHUS C UCIIOIb30BAHUEM
SKCHEPUMEHTAIBHBIX YCTAaHOBOK U 000PYIOBAaHUS, PacIIH(POBIBATE, aHATM3UPOBATH U MOACIUPOBATH PE3yIbTATHI SKCIEPUMEHTA,
CaMOCTOSITENBHO Pa3pabaThIBaTh HOBBIE METOAUKH.

OIIK-1: Cnoco0eH CTaBHThb H pellIaTh HHKeHEPHbIe 1 HAYYHO-TeXHHYeCKHeE 321241 B 00JI1ACTH HAHOTEXHOJIOTHIi 1
MHMKPOCHCTEMHOM TEXHHKH M HOBBIX MEKIMCUMILIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBEHHOHAYYHbIX H
MATeMATHYEeCKHUX MoJeJieli, IPUMEHATh B NPOo()eCCHOHAJILHOM e TeIbHOCTH 3HaHUA (GyHIaMEHTAIbHbIX HAyK, 3HAHUS B
MEKIUCHUILTHHAPHBIX 00J1aCTSIX

Baanernb:

OIIK-1-B1 Pa3pabaTbIBaTh METOIOJIOTHIO PEIICHHS TIOCTABICHHON HAyIHO-HUCCIEA0BATENILCKON HITH IIPON3BOJICTBEHHOH 3aJa4l Ha
OCHOBE aHaIu3a IPUYUHHO-CJIEICTBEHHBIX CB3€il, BBIABICHHBIX C IOMOLIBIO CIIEKTPOCKOIIMYECKUX U 30HIOBBIX METOJIOB
JUarHOCTHKU U MCCIIEIOBaHMS.

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pasnea 1. Knaccnduxanus
METOJ0B HCCICA0BAHUS
MOBEPXHOCTH U
NPUNIOBEPXHOCTHLIX CJI0EB
TBepabIX TeJl. Beidop
IKCIMEPUMEHTAIBHBIX
METOAUK
CHEeKTPOCKONMUYCCKHX H
30H0BBIX HCCJICAOBAHUM

1.1 Br16op 1 coueTanue 1 2 VK-1-¥Y1 VK-1 JI1.2 JI1.3 Merognuecku | KM1,K | P5,P11
COBPEMEHHBIX METOJIOB IS -B1 OIIK-1-B1 J1.4 e ykazanus: | M2,KM
MPOBENEHNS KOMIUIEKCHBIX I[IK-3-V1 JI1.5J12.1 https://Ims.mi | 3,KM6
HCCIICIOBAHNIN CTPYKTYPhI U JI2.2 J12.5 sis.ru/

CBOMCTB B pa3JIN4YHbIX J2.7

ycnosusx /IIp/ JI2.8J13.2
JI3.3J13.4
25026 27

1.2 Knaccugukanus MeTo10B 1 17 VK-1-31 YK-1- | JI1.2J11.3
HCCIIE0BAHUS TIOBEPXHOCTH V1 VK-1-Bl J11.4
Y MIPUIIOBEPXHOCTHBIX CI0EB OIIK-1-31 JI1.5J12.1
TBEPIBIX Tell. Be1OOp OIIK-1-B1 IIK- | JI2.2 JI2.5
IKCTIEPUMEHTATIBHBIX 3-Vi JI2.7
METOIUK J12.8J13.2
CIIEKTPOCKOITUYECKUX U JI3.3J13.4
30HJIOBBIX 210923354
uccnenoBanuii /Cp/ 25
Pa3nen 2. MeToanl
3JIeKTPOHHOM
CIEKTPOCKOTIHH.

DJIeKTPOHHAS 0Ke-
CHEKTPOCKONMSI.

JAunppaxknus MerIeHHBIX H
OBICTPBIX 3JIEKTPOHOB




2.1 DJIEeKTpOHHAs OXKe- 8 VK-1-¥1 YK-1 JI1.5J12.1 Meroauuecku
cniexkrpockonus (30C). -B1 IIK-3-V1 JI2.2J13.1 € YKa3aHUs:
IMocmoHBII HeMEHTHBIIH [1K-3-B1 353637 | https://lms.mi
axamm3 merogom J0C ¢ sis.ru/
HMOHHBIM TPaBJICHUEM.
Meroarka onpeneneHus
BJIMISTHUS TIAPAMETPOB Ha
HOPMHPYEMBIE
XapaKTePUCTUKH, KaTHOPOBKa
D0C-ycranoBku /J1a6/
2.2 MeTob!1 AIIeKTPOHHOM 15 VK-1-31 YK-1- JI1.5
CIIEKTPOCKOIINH. V1 VYK-1-Bl JI1.6J12.1
DNEKTPOHHAS 0XKe- OIIK-1-31 JI2.2J13.1
crniekrpockonus. Judpakist OIIK-1-B1 IIK- | B1 22 23 54
MENJICHHBIX U OBICTPBIX 3-V1 25
anekTpoHoB /Cp/
2.3 AHanu3 BIMSHUS MPOLIECCOB 2 VK-1-V1 YK-1 JI1.5J12.1 Meronuuecku | KM1,K | P6,P12
Ha CBOMCTBa MaTepUaJoOB U -B1 OIIK-1-Bl1 JI2.2 J12.5 e ykazanus: | M2,KM
ctpykryp /TIp/ TIK-3-V1 J2.7 https://Ims.mi | 3,KM4
JI2.8J13.1 sis.ru/
J3.3

3536 27

Pa3nen 3. PenTrenosckas u

yiabTpaguoseToBas

(oTor1EKTPOHHBIE

CIEKTPOCKOTIHH.

PentrenodryopecueHTHBIH

anain3. [loporoBnie

MeTOAbI JIEKTPOHHOI

CIEKTPOCKOTNH

3.1 PentrenoBckas 14 VK-1-¥1 VK-1 JI1.5 Mertoanaecku
(hoTodnexkrpoHHas -B1 IIK-3-Y1 JI1.6J12.2 € YKa3aHus:
cnekrpockonus (POIC). I1K-3-B1 J12.7J13.3 https://Ims.mi
V3y4yenne XuMI9IeCcKoro 3536 37 sis.ru/
COCTaBa, BBISBIICHUE
OKMCJICHHBIX COCTOSIHUM,
aHaNM3 BIUAHUSA 00paboTKu
Ha COCTaB TIOBEPXHOCTH.

MeToauKy UCOBITAaHUN U
aTTeCTallMi CTAaHIAPTHBIX
00pa3noB, KATHOPOBKa
P®OC-cniekrpomerpa.
AHanu3 HaHOPa3MEPHBIX
cTpykryp /J1a6/

32 PentrenoBckas u 15 VK-1-31 YK-1- JI1.5
ynbTpaduoneToBas V1 VK-1-B1 JI1.6J12.2
(hoTOdTIEKTPOHHBIE OIIK-1-31 JI2.7J13.3
CIIEKTPOCKOITHH. OIIK-1-B1 IIK- | B1 32 53 B4
PentrenoduyopeciieHTHBIH 3-V1 25
aHanu3. [loporosbeie MeTO/IbI
AIEKTPOHHOU
cnekrpockormu /Cp/

33 AHanu3 TOHKOU CTPYKTYpPBI 4 YK-1-¥1 VK-1 | JI1.5J12.2J13. | Meroanuecku
nuHul cniekrpa. [lpumenenue -B1 OIIK-1-B1 3 € YKa3aHus:
CIIEKTPOCKOIIHHU B TK-3-V1 D526 27 https://Ims.mi
WCCIICIOBAHUAX MPOIIECCOB sis.ru/

Ha noBepxHocTH /TIp/

Pasnea 4. Meroabl mnoHHOM
CHEeKTPOCKONMH.
CrnekTpockonusi
paccesiHus. Bropuunas
HOHHAasl Macc-
crniekTpomerpus. MonHo-
HeHTpaJu3aluoHHast
crnekrpockonus. OdpatHoe
pe3epppaoBckoe paccesinie




4.1 Bropuunas nonnas macc- 1 8 VK-1-¥1 YK-1 JI1.5J12.1 Meroauuecku
cniexrpomerpus (BUMC). -B1 IIK-3-V1 JI2.2J13.3 € YKa3aHUs:

Mertomp! HcceI0BaHNS [1K-3-B1 353637 | https://lms.mi
AMHUTAKCUATBHBIX sis.ru/
cTpykryp /J1ab/

4.2 ITocnolineli ananu3. AHamu3 1 4 VK-1-Y1 YK-1 JJ1.4 Metonnuecku | KM1,K | P§,P10,
KapT 1 IpoduIIeit -B1 OIIK-1-Bl1 JI1.5J12.1 e ykazanus: | M2,KM P12
pacnpezeneHus 3JeMEHTOB, TIK-3-V1 JI2.2J13.3 https://Ims.mi | 3,KM4
MapaMeTpoB U CBOMCTB 2526 D7 sis.ru/

MaTepuajoB U CTPYKTYP
CHEKTPOCKOTMIECKUMHU U
30H10BBIMH MeToaamu /I1p/

4.3 Meroasl HOHHOM 1 10 YK-1-31 YK-1- JI1.4
CHEKTPOCKOIIHH. Y1 VK-1-Bl JI1.5J12.1
CHeKTpOCKOIIHS PacCesHuUs. OIIK-1-31 JI2.2J13.3
Bropuunas nonnas macc- OIIK-1-B1 TIK- | ©1 22 33 54
cnekrpomerpust. loHHO- 3-V1 25
HeWTpanu3anuoHHas
cnekrpockonmsi. O6paTHOE
pesepdoprosckoe
paccestaue /Cp/

Paznen 5. Ckanupyomas
30H/I0Basi MUKPOCKOMHS

5.1 CxaHupyomas 30H10Bas 1 4 YK-1-Y1 VK-1 | JI1.2J12.8J13. | Metoauuecku
MUKPOCKOTIHUS. -B1 IIK-3-Y1 3 € YKa3aHus:
CKaHUpyomas TyHHEIbHAs TIK-3-B1 D526 D7 https://Ims.mi
MUKPOCKOITUSI © aTOMHO- sis.ru/
cuoBasi MUKpockomnus /J1a6/

5.2 Pa3pabotka 1 5 VK-1-Y1 VK-1 JI1.1J12.1 Meroanueckn | KM1,K | P9,P10,
IKCIIEPUMEHTATHLHON -B1 OIIK-1-B1 JI2.2 J12.3 e ykazanus: | M2,KM P11
METOUKH JUTS PEIICHUS IK-3-V1 J12.4 J12.5 | https://lms.mi | 3,KM6
MOCTABJICHHOH 3a/1a4H. JI2.6 J12.7 sis.ru/
[TnanupoBanue u JI2.8J13.1
OpraHHu3aIus UCCIIEI0BaHUSI. JI3.2 J13.3
IIpoBeneHre KOMIIIEKCHBIX J3.4
u3mepeHuid. CocTaBieHne 3536 27
OIMUCaHUsI KOMILJICKCa
n3Mepenuid. Kontpois
MIPOU3BOJICTBEHHBIX
Mpo1eccoB. 3amura
mpoekra /TIp/

53 PaspaboTtka MeTog0n0TNN 1 36 YK-1-31 YK-1- JI1.1J12.3
pelIeHus: TOCTaBICHHOMN V1 VK-1-B1 JI12.4J13.1
Hay4HO-HCCIEeI0BATEIbCKON OIIK-1-31 JI3.2 JI3.3
WJIM TIPOU3BOJICTBEHHON OIIK-1-B1 IIK- J13.4
3a/1a4¥ Ha OCHOBE aHaJIn3a 3-V1 210923354
MPUIHHHO-CJIEACTBEHHBIX 25
CBsI3¢H, BBISIBJICHHBIX C
TIOMOIIIBIO
CIEKTPOCKOTTMYECKUX U
30H/IOBBIX METOJIOB
JUAaTHOCTUKU H
nccnenosanus /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoabHBbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI JJIs
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsHoe I_EI){OBepﬂeMme B
KM MepONpHSITHE ZMKATOPBL OIIPOCHI JIS TOJITOTOBKH
KOMITETEHITHIH
KM1 DK3aMeH YK-1-31;YK-1- 1. Knaccudukanusi COBpeMEHHBIX METO/IOB aHAJIN3a TOBEPXHOCTH U

V1;¥K-1-B1;0IIK-1
-31;0IIK-1-B1;I1K-
3-V1;IIK-3-B1

MMPUITIOBEPXHOCTHBIX CJIOCB TBCPABIX TCII.

2.

Pazpymaronue u Hepa3pymarone METOAbl aHATIH3a

TIOBEPXHOCTH.
Tunbl 30HANPYIOMINX BO3AECHCTBUNA U UX B3aUMOJIEHCTBUE C

3.




BCIIICCTBOM.

4. 0O60ocHOBaHKE HEOOXOIMMOCTH CBEPXBBICOKOTO BaKyyma JUIs
MIPOBENCHHS CIICKTPOCKOMMIESCKIX HCCIICIOBAHIIMA.

5. BosMoxxHOCTH, IpUMEHEHHEe, 0COOEHHOCTH METOo/Ia
AIIEKTPOHHOHN 0)Ke-CIIEKTPOCKOIHUH.

6. ®du3nyuecKue OCHOBBI METOJIA AIEKTPOHHON 0dKe-
crieKTpockonuy. MexaHusm oe-mporiecca. MUHMUMaIbHOE KOJHUECTBO
YPOBHEH U AJIEKTPOHOB, HEOOXOAUMBIX IS Pean3alliy OKe-TIporecca.
Kakue smeMeHThI Helb3s1 ONPEACTUTh TaHHBIM METOI0M?

7. I'myOuHa BBIXOAA 0XKe-3NIEKTPOHOB. J[imHA cBOOOIHOTO
npoOera EeKTPOHOB. TOoNIMHA aHATU3UPYEMOTO CIIOSL.
8. BepositHOCTh 0ke-a¢dexra. CpaBHUTH BEPOSTHOCTH BBIXOJA

0XEe-3JIEKTPOHOB OZHOTO U TOTO K€ EMEHTa U3 pa3HbIX MaTpull. OT
4ero 3aBHCHT HHTCHCUBHOCTD JIMHHUHN 0)ke-creKTpa?

9. CoOcTBeHHas IIMPHHA aTOMHBIX ypOBHEH. DHEpreTndeckoe
paspeleHue (paspeniarolas CliocOOHOCTH) B METOAIE EKTPOHHOM 0%kKe
-CHEKTPOCKOIIHH.

10. jj- 1 LS- cBs3u. OcoOGeHHOCTH 3NEKTPOHHBIX CHEKTPOB.

11. Mertonuka 00pabOTKU U pacIiin(POBKH OXKe-CIIEKTPOB.
BimsiHue MaTpHIbl Ha PE3yJIbTAThI, TOTy4aeMble METOJOM JIEKTPOHHON
0XKe-CHEKTPOCKOIHH.

12. KonnuecTBeHHbIN aHAJIN3 ¢ IOMOILBIO IEKTPOHHOMW OKe-
CIEKTPOCKOIIHH.
13. Anmaparypa i 3JIeKTPOHHON 03Ke-CIEKTPOCKOIHH.

HMcrounuk snekrponos. IIpuHnun nelicTBys SHEProaHalIn3aTopa.
Baxkyywmnas cucrema.

14. Meroauka onpeneneHus BIMSAHUS MapaMeTpoB Ha
HOPMHPYEMBIE XapaKTEPUCTUKU B METOIE AIIEKTPOHHOM 0rke-
CIIEKTPOCKOIIHHY.

15. B03MOXXHOCTH, MPUMEHEHHE METOJOB (hOTORIICKTPOHHOI
CIIEKTPOCKOIIHH.

16. Du3nuecKue OCHOBBI METOJA PEHTICHOBCKOM
(hOTODIEKTPOHHOM CHIEKTPOCKOTIHH.

17. ®dorosnexrpoHHble criekTphl. X nmomyuenue. Ctpykrypa
nuKoB. BaneHTHbBIE ypOBHHU.

18. Boluncienne sHeprum CBSI3M Ha OCHOBE JAHHBIX,

HOJIyYEHHBIX METOJIOM PEHTICHOBCKOH (POTOIIEKTPOHHOI
cnekrpockonuu. Kak B3auMocBs3aHbl 3HEPreTUUECKUE XapaKTEPUCTUKU
obpasrma u aHanm3atopa? TOYHOCTE ONpeeTIeH s SHEPTUH CBSI3H
METO/IOM PEHTT€HOBCKON (POTOIIEKTPOHHOMN CTIEKTPOCKOIHUH.

19. Anmapatypa sl peHTTCHOBCKOH (POTOAIEKTPOHHOM
CTIEKTPOCKONNH. VICTOYHNKH PEHTI€HOBCKOTO M3IIy9IEHHS B METO/IE
PEHTTEHOBCKOH (DOTO3IIEKTPOHHOI crekTpockonuu. Croco0b!
MOHOXPOMATH3aIM! PEHTI€HOBCKOro u3imyuenus. [lomychepnueckuii
JIEKTPOCTATUUECKUI aHaIU3aTop, €ro JOCTOMHCTBA, HEIOCTAaTKU; J1Ba
CTIIoco0a TOPMOKEHHUS JIIEKTPOHOB.

20. DHepreTuuecKoe paspelieHue (pazpenaronas crnocoOHOCTh)
B METOJIE PEHTT€HOBCKOH ()OTOIEKTPOHHOH CHEKTPOCKOIIUH.

21. PeHTreHosnekrpoHHbI KoIUYecTBEHHbIN aHanu3. CedeHue
(hoTonoHu3anMY.

22. XUMUYECKHI aHalln3 METOAOM PEHTIE€HOBCKOU
(hOTOINIEKTPOHHOH CHEKTPOCKOIINH.

23. OmnpeneneHne cocTaBa Mo IIyOonHe 00pas3na MEeToIoM
PEHTI€HOBCKOW (POTOINEKTPOHHON CIIEKTPOCKOIINH.

24. Omnpenenenne TOMIMHBI TOHKUX INIEHOK METOJOM
PEHTTEHOBCKOH (DOTOIIIEKTPOHHOH CIEKTPOCKOIIHH.

25. Kamu6poska POOC-ciekrpomerpa IS aHAIHM3a
HAHOPa3MEPHBIX KDEMHHEBBIX CTPYKTYP.

26. CpaBHEHUE METOAOB 3JIEKTPOHHOM O0XKE-CIEKTPOCKONUU U
PEHTTEHOBCKOI (DOTOIIEKTPOHHOH CHEKTPOCKOIIHH.

27. Bo3moxHOCTH, TPUMEHEHHE MEeTOJ]a BTOPUYHON MOHHOU
Macc-CHeKTpoMeTpun. JIuHaMuueckas U BpeMSINPOJIETHAST METOJUKI
BTOPUYHON MOHHOI Macc-CIeKTPOMETPHUH.

28. B3aumopeiicTBHE EPBUYHBIX HOHOB C TBEPIBIM TEIOM.
MexaHu3m 00pa3oBaHKsl BTOPUYHBIX HOHOB. KoaduimenT BropuyHoi
MOHHOM SMHUCCHH. BimsHNe IepBIYHBIX HOHOB, BIMSHAE MaTPHIIHI HA
BBIXOJI BTOPHYHBIX HOHOB. [Iporiecc pacibsiieHus HOHOB B METOZIE
BTOPUYHON MOHHOM Macc-CleKTPOMETPUH.




29. AnmaparypHasi pealu3anus METoJa BTOPHIHON MOHHOM Macc
-CHEKTPOMETPUH (MCTOYHUKU NOHOB, KBA/IPyNOJIbHBIA 1 MarHUTHBINA
Macc-aHalIM3aTOPBl, BAKyyMHas CHCTEMA).

30. Mertonuka NONy4eHHUs] MacC-CIIEKTpa B METO/E€ BTOPUYHOI
MOHHOW Macc-CIIeKTpOMETpHUH. SIBeHne uHTepdepeHIu Macce.
31. Mertonuka noiyueHus riryouHHOro npodus. ['myOuHHbBIH

PO s pacTpeieNICHHs JIEMEHTOB B METOJIC BTOPHYHON HOHHOH
Macc-cekTpoMeTpuu. Bei6op mapaMeTpoB MoTydeHUs TTyOHHHOTO
npo¢uist. 3aBUCHMOCTb TAPaMETPOB IIyOMHHOTO NPOGMIIS OT BUA
NEPBUYHOIO My4Ka, S3HEPTUU IIEPBUYHOIO ITy4Ka, CKOPOCTH
pacIbUIeHHS, CBOUCTB MaTpuIbl. [Ipodumomerpus.

32. KonnyecTBennas 00paboTKa SKCIIEPUMEHTANBHBIX JaHHBIX B
METO/Ie BTOPHYHON HOHHOH Macc-crekrpoMerpun. Kosgduunent
OTHOCUTEIILHON YyBCTBUTEIBHOCTH. IIpUroTOBIIEHNE 3TAJIOHOB IS
KOJIMYECTBEHHOTO aHAIN3a.

33. ®duznueckne OCHOBBI MeTOAa 0OpaTHOTO pe3epdopIOBCKOro
paccesHusl. MccnenoBanue 3eMEHTHOTO cOCTaBa U TOJIMHBI
UMIDUTAaHTHPOBAHHBIX CJIOEB METOJJOM 00paTHOTO pe3ephOopaOBCKOTO
paccesnus. IIpuMeHeHne MeTo1a ISt KPUCTATTMYECKUX U aMOP(HBIX
Tell.

34. ®dusnueckue OCHOBBI U BO3MOxHOCTU Meroga MK-Oypse
CHEKTPOCKOIIHH.

35. ®du3nuecKkrue OCHOBBI METO/A CKAHUPYIOIIEH TYHHEIbHOMN
MHKpOCKOITHH. TyHHETBHBIN 3D EKT.

36. TyHHENBHBIN TOK B METO/E CKAHUPYIOIIEH TyHHEIbHOU
CIEKTPOCKOIIHUH.

37. KoHCTpyKIMU TyHHENIBHBIX MUKPOCKONOB (OCHOBHBIE
TTOJIOXKEHUST ).

38. B03MOKHOCTH METOA CKAHUPYIOLIEH TyHHEIbHOI

MUKpoOcKomuH. V3yuerne Tonorpaduu moBepxHocTH. JIokaabpHas
paboTa BBIX0/a AEKTPOHOB. JIOKaJIbHAS MIIOTHOCTh SHEPTETUIESCKIX
COCTOSIHUH.

39. Knaccugukanuus METo0B CKaHUPYIOLIEH 30HIO0BOM
MHKPOCKOITHH M UX BO3MOXKHOCTH.

40. OCHOBBI aTOMHO-CUJIOBOH MHUKPOCKOIIHH.

41. IIpakruueckoe IPUMEHEHUE OJHOIO U3 COBPEMEHHBIX

METO/I0B TUarHOCTHKU M UCCIIEI0BaHNsI HAHOTE€TEPOCTPYKTYP (IO
BBIOOpY 00ydJaroIIerocs, KpoMe JIEKTPOHHOH 0)Ke-CHEKTPOCKOIINH,
PEHTT€HOBCKOW (h)OTOINEKTPOHHON CIIEKTPOCKOITNH, BTOPHYHON HOHHOM
Macc-CHeKTPOMETPUH, CKAaHUPYIOIIEH 30HA0BOH MUKPOCKOIIHIH).

42. C noMouIbIo KaKUX COBPEMEHHBIX METOJIOB UCCIIEJOBAHUS MOKHO
OLIEHUBATh COBPEMEHHBIE JOCTUKEHUS U OCHOBHBIE TCHICHLIUU
HAHORJIEKTPOHHKH (KaKUe TOCTHKEHUs)?




KM2

Pedepar

VK-1-31;YK-1-
V1;VK-1-B1;0IIK-1
31;011K-1-B1;[1K-
3-y1

1. Kax KOHTpOJIMPOBAaTh TEXHOJIOTMYECKUE NAPAMETPhL
SMUTAKCHATBbHON HAHOTE€TEPOCTPYKTYPbI HA OCHOBE HUTPHA TaIIHS C
MIOMOIIIBIO CITEKTPOCKONMMYECKUX U 30HIOBBIX METOIOB?

Pedepar nomxen ObITh IPEACTABIICH B BU/IE ONMCAHUS METOIUKH
KOHTPOJISL TEXHOJIOTUYECKOTO Ka4eCTBa MPUOOPHBIX CTPYKTYpP Ha
OCHOBE HUTPHJA TallIHs U OTPaXKaTh PEIIEHNE KOMIIIEKCHBIX
npodeccnoHaTBHEIX 3a7a4 Ha OCHOBE aHAJIN3a IPHIHHHO-
CJICICTBEHHBIX CBS3€H, BEIIBICHHBIX C MOMOIIBIO SKCIIEPHMEHTATBHBIX
METOJIOB TUATHOCTUKU U UCCIIEA0BAHNUSI MPOU3BOICTBEHHOTO MPOAYKTa:
1.1 Kax ycimoBus sKkCIUTyaTalny Mproopa BIHUSIOT Ha BEIOOD
HapaMeTpPOB HAHOTETEPOCTPYKTYPHBIX CIOEB?

1.1.1 B xakux npubopax 37IeKTPOHUKU OCHOBOM SIBISIETCSI HUTPUJ
raynus’?

1.1.2 Tlpy KaKuX YCIIOBHSX 3KCIUTYaTHPYIOTCS 3TH MPHOOPHI?

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

1.1.4 3auem Ha/I0O KOHTPOJIUPOBATH TEXHOJIOTUYECKUE ITAPAMETPBI
HaHOT'€TEPOCTPYKTYp?

1.2 Kak BeIOpaTh U COUETATh IKCIEPUMEHTAIbHbBIE METOBI IS
KOHTPOJIIS TapaMeTpoB?

1.2.1 Kakue u3meHsieMble mapaMeTpbl HAHOTETEPOCTPYKTYP MOXKHO
OIIPEAENUTH C IOMOIIBIO CIIEKTPOCKOITMUECKIX U 30HIOBBIX METOA0B?
1.2.2 Kakune U3 METOI0B HAJ0 BBIOPATh C YIETOM UX OTpaHHUCHHH JIJIs
JMAarHOCTHKY ITapaMeTPOB HAHOT€TEPOCTPYKTYPHI HA OCHOBE HATPHIA
raus’?

1.2.3 Kakue MeTob! YAOBIETBOPSIIOT TpeOOBAaHUAM TOUHOCTH,
SKCHPECCHOCTH, KOMIIIEKCHOCTH U CTOUMOCTH?

Odopmuts pedepar-onrcanne He0OOXOAUMO B BUIC TOKYMEHTA.

2. Kax KOMIUIEKCHBIE SKCIIEPUMEHTAIbHbIE HCCISJOBAHUS
TPaH3UCTOPHBIX FETEPOITUTAKCUANIBHBIX CTPYKTYP Ha OCHOBE HUTPHA
TaJUTHS CIOCOOCTBYIOT MPOU3BOJICTBY MOIIHBIX PaJAHAlMOHHO- U
TEPMOCTOUKHIX MPHUOOPOB AT MUKPOBOIHOBOH 3IEKTPOHUKH?

3. PazpaboTaTh METOAMKY MUCCIEIOBAHUS IOBEPXHOCTH
HaHOTETEePOCTPYKTYPBI HAa OCHOBE 3aJIaHHOTO MaTepuaia (00beKTa
HUP). Ciporno3nposats 3 PeKTHBHOCTE BEIOOpA AT PEIIeHHs
MpUKIaAHOM 3a1aun B pamkax HUP.

4. Bo1OoOp 1 coueTaHne COBPEMEHHBIX METOJIOB JUIS IPOBEICHHS
KOMITJICKCHBIX UCCIICJIOBAaHUH CTPYKTYPHI M CBOMCTB B Pa3iIYHBIX
YCIIOBHSAX Ul PELICHUs IPUKIagHON 3a1aun B pamkax HUP.




KM3

Konnoxsuym

VYK-1-31;YK-1-
V1;0IIK-1-31;VK-1
-BLI;IIK-3-V1

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 NEKTPOHHON CIIEKTPOCKOIIUM B
HAHOYJIEKTPOHHUKE.

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)

VYK-1-31;VK-1-
VI1;0IIK-1-31

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

KMS5

3ammTa oTYeTa 110
nabopaTopHO
pabote

VK-1-31;VK-1-
VI1;0IIK-1-31;YK-1
-B1;IIK-3-V1;T1K-3-
Bl

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)

VK-1-31;VK-1-
V1;0IK-1-31;I1K-3
-Vl

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

YK-1-31;0I1K-1-31

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

-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 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

VK-1-Y1;YK-1-
B1;[IK-3-Y I;TTK-3-
Bl

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

P2

JlabopaTtopHas
pabota

VK-1-Y1;YK-1-
BI;[IK-3-Y I;TTK-3-
Bl

Pentrenosckas gotoanexrporHas cnekrpockonus (POIC). Uzyuenne
XMMHYECKOTO COCTaBa, BBISIBIICHHE OKUCIEHHBIX COCTOSIHUI, aHaJIN3
BIIMSIHUSL 0OpaOOTKH Ha COCTAB MOBEPXHOCTH. METOANKN NCTIBITAHUN 1
aTTeCTalui CTaHAapPTHBIX 00pa3IoB, KamnopoBka POIC-
CIIEKTpOMeTpa. AHaJIN3 HAHOPa3MEPHBIX CTPYKTYP




P3 JlabopaTtopHast VYK-1-YV1;VK-1- Bropuunas nonnast macc-crekrpomerpust (BUMC). Mertozst

pabota B1;IIK-3-Y1;I1K-3- | ucciienoBaHus AMUTAKCHAIBHBIX CTPYKTYP
B1

P4 JlabopaTopHas VK-1-V1;VK-1- CxaHupyomas 30H10Bast MUKpockonus. CKaHUpyoIasi TyHHENbHas

pabota BL;IIK-3-V1;IIK-3- | MUKPOCKOIIUS U aTOMHO-CHJIOBAst MUKPOCKOIIUS
B1

P5 [Ipakruueckas YK-1-Y1;YK-1- Br16op 1 coderaHne COBpeMEHHBIX METOJIOB JIJIsl IPOBEICHUS

pabota B1;0IIK-1-B1;I1K-3 | KOMIIJIEKCHBIX UCCIEOBAHUI CTPYKTYphl U CBOICTB B pa3IMYHbIX
-V1 YCIIOBHAX

P6 IIpaxkrnueckas YK-1-Y1;0IIK-1- AHanu3 BIMAHUSA NIPOLECCOB HA CBOMCTBA MATEPUANIOB U CTPYKTYP

pabora B1;YK-1-B1;IIK-3-
Y1

P7 IIpaxrrueckas VK-1-V1;VK-1- AHanu3 TOHKOU CTPYKTYpbI IUHUH criekTpa. [Ipumenenue

pabora B1;0I0K-1-B1;IIK-3 | ceKTpOCKOIMH B UCCIEAOBAHUIX MIPOIIECCOB HA TOBEPXHOCTH
-v1

P8 [Tpakruueckas YK-1-Y1;YK-1- IMTocnoiHpIi aHanMM3. AHaau3 KapT U poduiieit pacnpeaeaeHus

pabora B1;0IIK-1-B1;IIK-3 | anemeHTOB, HapaMeTPOB U CBOWCTB MAaTEPUAIIOB U CTPYKTYP
-V1 CIIEKTPOCKOIIMYECKUMU U 30HAOBBIMH METOJIaMU
P9 IIpakruueckas VYK-1-V1;VK-1- PazpaboTka 3KcIIepIMEHTaIbHOI METOUKH IS peLICHHS
pabora B1;0IIK-1-BI;IIK-3 |nmocraBnenHol 3agauu. [naHupoBaHue U opraHu3aliys HCCaeI0BaHMS.
-Vl [IpoBenenne koMITTIEKCHBIX U3MepeHnid. CocTaBIeHHE OMIMCAaHUS
KOMIUIEKca u3MepeHuil. KoHTposb Ipou3BOACTBEHHBIX IPOLECCOB.
3amyra npoekTa

P10 Pedepar VK-1-31;YK-1- Pa3paboTka METOUKN UCCIEeI0BaHUS TIOBEPXHOCTH

V1;YK-1-B1;0IIK-1 |HaHOTETEpOCTPYKTYPHI HA OCHOBE 3a/IaHHOTO MaTepHrala (00bekTa

-31;0IIK-1-BL;IIK- | HUP). IIporHo3 3¢ ¢eKTHBHOCTE BBIOOpA [UIs PEIICHUS MPUKIIaTHOMI

3-V1 3agauu B pamkax HUP. Beibop u coueranne cOBpeMEHHBIX METOI0B IS
MIPOBENIEHHS KOMIUIEKCHBIX HCCIIEA0BAaHUN CTPYKTYPBI U CBOWCTB B
Pa3IHMYHBIX YCIOBUSX JUTS PEIIeHHUS MPUKIATHOM 3a1a9H B paMKax
HUP.

P11 CocraBienue YK-1-31;VK-1- 1. Kpurepuu u napameTpsl KIacCUPHUKALTUHN CIIEKTPOCKOITMYECKUX U
CpaBHHUTEIHHOU V1;0I0K-1-31;IT1K-3 [ 30H10BBIX METOIOB.

TaOJIHIIBI -V1 2. ®usnyecKre OCHOBBI, TOYHOCTh, BO3MOXKHOCTH, 0COOEHHOCTH,
OTpaHWYIEHUS, IPIMECHEHHUS CIIEKTPOCKOIMYECKUX U 30HIOBBIX METOJIOB
UCCIIEeIOBAHUSI.

P12 Ananus VK-1-31;YK-1- Mertoab! 351eKTpOHHON, HOHHOM, K -CIIeKTpOCKOnNH, CKaHUPYIOILEH
MHPOPMAITUOHHBIX Y 1;0IIK-1-31 30HJI0BOM MHUKPOCKOIIMH: pean3aius SKCIIEPUMEHTa U IIPUMEHEHNE.
pecypcoB (He MeHee
3) ¢ mocaexyoumM
YCTHBIM JOKJIA/I0M U
o0CyxKIeHIeM

P13 TecTbr YK-1-31;0I1K-1-31 [ MeToab! 351eKTpOHHON, HOHHOW CIIEKTPOCKOIHH, CKAaHUPYIOIIEH

30H10BOM MUKPOCKOIIHU.




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

OK3aMEeHAIMOHHBII OMIIET COCTOUT U3 TPEX BONPOCOB IIPAKTUUECKON HAMIPABICHHOCTH.
DK3aMeHaIIMOHHbIEe OMIIETHI XPAHSTCS Ha Kadeape, X YUCIIO COOTBETCTBYET YUCITy CTYIEHTOB 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»)

DK3aMeHauMOHHBIN Omter Ne 7
Jucuumiaa CoBpeMeHHbBIC METObI AUATHOCTUKHA U MCCICIOBAHUS HAHOTETEPOCTPYKTYP

Hamnpasnenue (cnenuansHocth) — 28.04.01 HaHOTEXHOIOTUN M MUKPOCHUCTEMHAS TEXHHUKA
Hamnpasnennocts (mpoduis/crienmanu3anys) HaHOTeXHOIOTHH, MaTepUalTbl MUKPO- 1 HAHOCHCTEMHOM TEXHHUKU

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. s pacim@poBKy CIIEKTPOB KOMaH/a MCIIONb3YeT 0a3y AaHHBIX. DKCIEPUMEHTaIbHBIC JaHHBIC 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.

0NN N kA W —

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
OJeMeHT 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 o AUCIUILTAHE PETyCMOTPEHA B BHJIE dK3aMeHa. DK3aMEH OTpa)kaeT pe3yJIbTaT mpoiiecca (POpMHPOBaHU
KOMIIETEHIIMI CTyI€HTa PY U3YUCHUHU TUCHUTUIMHBI M YCTaHABIMBACT YPOBEHb 3HAHUH CTYEHTOB 10 MPUMEHEHHIO MMOJTyUYeHHBIX
3HAHWH, yMEHHIH U HABBIKOB. DK3aMEH MPOBOAMUTCS B YCTHOW (hopMe B TIEPHO/T IK3aMEHAIIMOHHOW CECCUH 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 OHOIMOTEKa Boponex: Boponexckuit
MEHEKMEHT: yIIpaBIcHUE rOCYAapCTBEHHBIH
WHTEIJICKTy JIbHOM yHuBepcuret, 2003
COOCTBEHHOCTHIO: Y4eOHOe
nocobue
JI1.2 | ®unumonora H. 1., Mertobl uccaeoBaHUs DnekTpoHHast OnOIMOTEeKa HoBocubupck:
Komnbuos b. b. MHUKPOJIEKTPOHHBIX U HoBocuOupckuii
HaHORJIEKTPOHHBIX MaTepHaIOB rocyJapCcTBEHHBIN
U CTPYKTYp: CKAHUPYIOIast TEeXHUYECKHUH YHUBEPCHUTET,
30H/I0Basi MUKPOCKOIIUSA: 2013
yueOHoe rmocodue
JI1.3 |Tazenayp E. T, MeTtob1 UCCIeIOBaHUS DJeKkTpoHHas ONOTHOTEKA KemepoBo: Kemeporckuii
Kyszpmuna JI. B., MaTepHajoB: yaeOHOe mocoone rOCYIapCTBEHHBIN
Kpawmenunun B. 1. yHHBepcurert, 2013
JI1.4 | Co3unos C. A., CTpyKTypHBIE METO/IbI DJeKkTpoHHas ONOIHOTEKA KemepoBo: Kemeporckuii
Konecnuxos JI. B. UCCIIEI0OBAHUS KPUCTAIIIOB: roCyJapCTBEHHBIN
yuaebHoe mocobue yHHBepcureT, 2012
JI1.5 [3BexoB A. A, CrexrpaibHbIe METOMBI OnexrpoHHas OHOIHOTEKA Kemeposo: Kemeposckuit
Hesoctpyes B. A, UCCIIC/IOBaHUS B XUMHU: rocyJapcTBEHHBIN
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,
9NEKTPOHOrpa(uU 1 HIEKTPOH.
MHKPOCKOITH METaJLIOB,
TIOJTYTIPOBOHUKOB 1
JIDJIEKTPUKOB: Yued. mocobue
JUISL By30B
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmoreka W3natenscTBo, roj
JI2.1 | Bbékkep IO. Criextpockonus: MOHOTpagust | DIeKTpoHHask OMOIHOTeKa Mocxksa: PUI] Texuocdepa,
2009
JI2.2 [Kopoxes ®. A. CHeKTpOCKOIHs BBICOKOH OnexrpoHHas GHOIHOTEKA Mocksa: I'ocynapcTBeHHOE
paspeluaromeii CHIbL: U3/1aTeNIbCTBO TEXHUKO-
MoHorpadus TEOPETHIECKOH JINTEPATYPHI,
1953
JI2.3 |IlopceB E.T. OpraHu3anus U MIaHAPOBaHKUE | DIEeKTpOHHas OuOIHoTeKa HoBocubupck:
9KCIIEPUMEHTOB: y4eOHOe HoBocubupckuii
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 OHOIHOTEKA 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 DJeKkTpoHHas ONOTHOTEKA 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 DnekTpoHHas ONOITMOTEeKA 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-0HOIMOTEYHAS cCUCTEMa https://e.lanbook.com/
92 | Memuareka HUTY "MUCuC" https://misis.ru/media-library/
Wndopmannonnas cucrema EnuHoe 0kKHO gocTyma K http://window.edu.ru/
23 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 |IImardopma mis npoBeaeHUs KOHGEpeHIHit Zoom https://zoom.us/
6.3 IlepeueHb NPOrpaMMHOro odecneyeHust
I1.1 | Microsoft Office
I1.2 |[LMS Canvas
1.3 | MS Teams
1.4 [MATCAD
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
U.1 |Hayunas snexkrponnas oudmmnorexa eLIBRARY.RU - https://elibrary.ru/,
N.2 |bubdnmoreka «PazButre TexHonoruit s denosedectBa» (IEEE Xplore) - https://ieeexplore.ieee.org/Xplore/home.jsp,
N.3 | Hayunsri sxypHan «Nature Nanotechnology» - https://nano.nature.com/,
N.4 |Hcroynuk maTeHTHON MH(pOPMANUY, 3asBOK, HAyYHBIX ImyOnukanuii 1 cepeucos Clarivate Analytics - https://clarivate.ru/,
N.5 |ba3a nanHbIX HayuHBIX MyOnukanuii Scopus - https://www.scopus.com/,
N.6 |UnrepakruBHas 6a3za manHbx SpringerLink - https://rd.springer.com/,
N.7 |ba3a nanHpix no Marepuanam SpringerMaterials - https://materials.springer.com/,
N.8 |DnexrponHas 6ubnuoTedHas cucrema M3narensctBa «Haykay - https://www.libnauka.ru/,
.9 | XKypuans! uznarenpcrsa Cambridge University Press - https://www.cambridge.org/,
N.10 |Kypuams! uzgarensctBa Oxford University Press u LludpoBoit apxuB sxypHana Science - https://archive.neicon.ru/xmlui/,
U.11 | Kypuaneusiit nopran ®TU um. A.®. Hodde - https://journals.ioffe.ru/,
.12 | YHuBepcuteTckas uH(popmarmonHas cucrema Poceus - https://www.uisrussia.msu.ru/.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
Jlro6oit Kopryc | YueOHass ayauTopus IUIsI TIPOBEICHUS | KOMIUIEKT y4eOHOH meOenu 1m0 36 mecT it o0ydarommxcs,
MynbTHMenuitHAs 3aHATUN JICKIMOHHOTO THIA W/WIK Ul | MyJIbTHMEIUHHOE  000pyIOBaHHE, MATHHTHO-MapKepHas
MIPOBEACHHS PAKTHYCCKUX 3aHATHI: Jocka, pabouee Mecto mpernonaBartens, I[1IKc moctymom k
UTC «Unrepner», DMOC yHuBepcurera 4Yepe3 JUUYHBIN
xabuner Ha miatgopme LMS Canvas, IUIEH3HOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
K-406 Vuebnas ayxmutopus / JlaGoparopus | 1abopaTopHbIE YCTAaHOBKU IS M3MEPCHUS: BPEMEHH KHU3HU
MaTepUaNOBEICHUST IOJYIPOBOJHUKOBBIX | HOOCHOBHBIX HOCHUTENEH 3apsaa B moiynpoBonHukax (¢ ITK
MaTepHaoB: W TAKETOM JIMICH3WOHHBIX MPUKIAIHBIX IIPOrpaMm);
yIEITBHOTO NEKTPUIECKOTO COIPOTHBIICHUS
MOJTyTIPOBOJTHUKOB YeTHIpex30HA0BbIM MeTogoM (¢ IIK u
MTAKETOM NPUKIATHBIX ~ [POTrpaMM);  MEXaHHYCCKHX
XapaKTEepUCTHK KPHCTAJIIOB, TEPMOIIIEKTPHIECKAX
coiictB (¢ IIK u makeToM TPUKIAAHBIX IPOrpaMM);
YIETBHOTO ANMEKTPUIECKOTO COIIPOTHUBIICHUS
MTOJYIPOBOJHUKOB  JIBYX30HAOBEIM MetogoM (¢ IIK #
MAKeTOM TMPHKIAJHBIX [POrPaMM); AaTOMHO-CHJIOBOW W
TyHHENbHBIH Mukpockon (2 mT.) ¢ IIK wu mnakerom
NMPUKIATHBIX ~ MPOTpaMM;  JaOOpaTOpHBIH  CTeHJ Ui
OTIpeeIeHHs IIAPUHEI 3aIpemeHHoN 30HBI
MOTYIPOBOJHUKOB M TEMIEPAaTypHOro K03 HUIUEHTA
CONPOTHUBIICHUS] METAJUIOB, JIa0OPATOPHBIA CTEHI Ui
n3MepeHust dddekra Xomma, TaOOPaTOPHBIH CTEHA JUIA
H3yYCHUS BIMSHHUA TEPMOJOHOPOB Ha AJIEKTPOIPOBOTHOCTH
MOJTYIPOBOJHUKOB; Habop JIEMOHCTPALIHOHHOTO
obopynoBaHMs B  TOM  YHCIE: JIOCKa  ydeOHas,
MyJIbpTUMeanitHas maHens ¢ [1K, kommiexr yae6HO# Mebenn
b-011 IleHTp  KOJUIEKTHMBHOTO IOJI30BaHUS | CKAHUPYIOLIUI 3JeKTpOHHBIA  Mukpockonn JSM 6700 F
"MartepuanoBefieHue U METALTyprus': JEOL, ckanupyroomuii 31eKTpoHHBIA MuKpockon JSM 6480
LV JEOL, »nexrpoHHbIi —oxe-crekrpomerp PHI-680
Physical electronics
K-407 HayuHno-uccrnenoBatenbckas 1abopaTopus | BTOPHUHBIM HOHHBIM Macc-criekrpomerp (BMMC) PHI-
BTOPUYHOM WOHHOH Mmacc- | 6600 SIMS System c IIK u TUIICH3HOHHBIM MPOrPaMMHBIM
CHEKTPOMETPUH: obecriedeHIEM




K-409 Hayuno-uccnenoBatenbekas nabopaTopus

PEHTTeHOBCKHH (hoTodeKTpoHHEIH cnekrpomerp PHI 5500

PEHTI€HOBCKOM ¢doroanexrponnoit | ESCA, peHTreHOBCKHH  (DOTORNEKTPOHHBIN  CHEKTPOMETP
CIIEKTPOCKOIIUU: Versa Probe 11
Jlro6oit Kopryc | YueOHass ayauTopus IUIsI TPOBEICHUS | KOMIUIEKT Y4eOHOH meOenu 1o 36 mecT it o0ydaromumxcs,
MynbTuMenuitHas 3aHSATUI JEKIMOHHOTO THINA W/WIM JUId | MyJlbTUMEIUiHOEe  000pyIOBaHHE, MAarHHUTHO-MapKepHas

MPOBCACHUA MPAKTUICCKUX 3aHSTUI:

Jocka, pabouee Mecro mpenoxasatens, IIKc moctymom k
UTC «Uureprer», DMOC yHuBepcureTa 4Yepe3 JUYHBIN
xabuner Ha miaTgopme LMS Canvas, NUIEH3HOHHBIE
nporpammbel MS Office, MS Teams, ESET Antivirus

YuTaabHbIN 3all
3JIEKTPOHHBIX PECYpCOB

KOMIIIEKT y4eOHOM MeOenu Ha 55 MecT i 00ydaroImuxcs,
50 TIK c¢ pmocrynom k MUWTC «Uurepuer», D2UOC
YHHUBEpPCHUTETa depe3 JIMYHBIN KaOmHeT Ha mardopme LMS
Canvas, mmiueHsnoHHble mporpamMsl MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

Hepez[ HayvaJIoM 3aHITUI CTYACHTHI IOJYYaroT Ha TCKyH.lPIfI CEMECTP KaJ'ICHZ[apHBIfI IIJIaH IIPOBEACHHA BCCX Meponpnﬂrni/i,

MPeyCMOTPEHHBIX TIPOTPaMMOH THCIUIUIAHEL.

IIpn ocBOCHMH TAHHOTO Kypca CTYAEHT JOJDKEH MOIb30BaThCS OMOIMOTEKOH By3a, a TaloKe EKTPOHHBIMH PEcypcaMu, B

COOTBETCTBHHM C HACTOALIEH TPOrpaMMoil.

06yqe1-me MO0 AUCHHUINIMHE IIPOBOAUTCA B AKTUBHBIX U UHTCPAKTUBHBIX (1)0pMax. HJ’ISI CHHXpOHHOﬁ pa6OTBI B TUCTAaHIIHOHHOM
(bopMaTe HCIIOJIB3YCTCA Zoom. Komangaas pa60Ta TIPOBOAUTCA C MUCIIOJIB30BAHUEM GOOglC-I[OKyMeHTOB. ACPIHXpOHHaH pa60Ta

ocymecTsisercss B LMS Canvas Ha OCHOBE HHCTpyMEHTa 3aJaHusL.

JList caMOCTOSATEIbHOTO OCBOCHHUS TEOPETHICSCKAX OCHOB TUCLUILIMHBI CTYJCHTaM IIEPENA0TCs NEKTPOHHBIC [IPE3CHTALUH U
y4aeOHBIe TOCOOHs, B KOTOPBIX PaCCMaTPHBAIOTCS OCHOBHEIC TTOJIOKCHUSI, HEOOXOMMBIE JUIS pEIICHHS IPaKTHYCSCKIX 3a0a4 1
BBITIOJTHEHHS JTa0OPAaTOPHBIX paboT. DNeKTpOHHEIH KOHTEHT B Canvas Ha caifte https://Ims.misis.ru/ BKTiogaeT yHUBEpCaTbHBIA
Meroandeckuii komruieke aucuuruabl (YMK]]) «Cnexrpockonnyeckue (1 30HA0BbIE) METOIBI MCCIIEIOBaHUS MaTepuaiiony. s
MOJYYeHHUS TOCTYIIAa K MaTepraIaM CTyJCHTaM HeOOXOANMO IEPEiTH Mo CChUTKE, TepeJaHHON Ha IepBoi y4eOHOH Henene

ceMecTpa.

[Ipakrnueckue U 1aGOPaTOPHBIE 3aHATUS IPOBOAATCS C HCIOJIB30BAHIEM HATTSIHBIX TOCOOHH, 00pa3IoB, yCTAHOBOK C
COOTBETCTBYIOIIMM IIPOTPaMMHBIM oOecrieueHueM Y ueOHO-HayqHOro KoMIuIekca Jabopatopuii CieKTpOoCKOIIMYECKHX METOI0B
uccrenoBanus 1 CKaHUPYIOLIEH 30H10BOH MUKPOCKOIIUH Kadeapbl MaTepHaIOBECHHS TTOTYIIPOBOTHUKOB U IUAIEKTPUKOB U
IlenTpa KOJUIEKTUBHOIO OIb30BaHUs «MarepualoBeJeHue U METAJLIYprus»: 3IeKTpOHHBIN oxke-crnekrpomerp PHI-680 AES
¢upms! "Physical Electronics"; perrreHoBckuil oroanexrponnslii cnekrpomerp PHI-5500 ESCA ¢upmer "Physical Electronics";
peHTreHOBCKHit hoToanekTponHblii criekrpometp PHI VersaProbe I1 5000; BropudHbIii HOHHBIN Macc-criekrpomerp PHI-6600 SIMS
System ¢upmer "Physical Electronics"; mpogunomerp ALPHA-STEP ¢upmer Tencor; ckaHupyromuii 30H10BBIH MAKpockorm MFP
3D Stand Alone (Asylum Research); ckaanpyromas 30a10Bas ntaboparopust NTEGRA ¢upmer "NT-MOT"; ckaHupyromuii
TyHHeNbHBIR MUKpockon (CTM) (opurunansHas pazpadotka LleHTpa); mocnenoBaTenbHbId peHTTeHO(ITyOpECLIEHTHBIN
cnekrpomerp XRF-1800 ¢pupmer [lTuman3sy; OsicTpockaHupyronuid HHPpakpacHbIi @ypbe-criekrpometp IFS-66V/S dupmbt

BRUKER.

DJEeKTPOHHBIC MTPE3CHTALUH U (KIIH) OMOPHBIC KOHCIIEKTHI TEOPETUUSCKUX OCHOB AHCIMILUIMHBI 3apaHee MePeatoTCsl 00YYaroIIMCs
JUTSL IPEIBAPUTENHHOTO O3HaKoMIIeH . [leper mpoBeieHHeM NPaKTHYECKHX U Tab0paTOPHBIX 3aHITHI 00yUYaIOIUMCSI
PEKOMEHIYETCSI IOMa CAMOCTOSITEIbHO IIPOCMOTPETHh TEOPETUUECKUIM MaTepHal [0 TEMATHKE MTPEACTOSIIETO 3aHITHSL.
JlabopaTopHbie pabOTHI IPOBOASATCS B [IBA ATAIA: POBEPKA TOTOBHOCTH CTY/ICHTOB K BBIIIOJIHEHUIO pAOOTHI M IIPOBEICHHE BCEX
3aITAHMPOBAHHBIX SKCIIEPUMEHTOB, 3aIl[iTa J1ab0paTopHBIX padoT. JTabopaTopHOe 3aHATHE HAYMHACTCSI C OCBOSHUSI IPABUIT
TEXHUKH 0€30MaCHOCTH U MOPSAKA IPOBEICHHS IKCIIEPUMEHTA C UCIIOIb30BAHHEM PYKOBOICTBA-OMMUCAHHS YCTAHOBKH.
PexoMeH1yeTcst Ha KaXIOM MPAKTHIECKOM U J1a00paTOPHOM 3aHSATHH MPOBOAUTH SKCIIPECC OTMPOC C IIENBI0 YCTAHOBICHUS
YCBOSIEMOCTH TUCHHUILIHHBI M TOTOBHOCTH K BBIIIOJIHEHHIO J1A00paTOPHOI paboThI. Y CIICIHOE POX0XKACHHE TECTUPOBAHUS B
Canvas MOXET 3aMEHSATh IPOBEPKY FOTOBHOCTH K BBIMIOJHEHHIO 1a00paTOpHOi paboThl B (hOpMe OMpOCa U 3aIUTY BHITOIHEHHOM
nabopaTtopHoi paboTel. O6paboTKa U 0(OpMIICHHE PE3yTHTATOB IKCIIEPUMEHTOB MIPOBOJUTCS CTYICHTAMHU CAMOCTOSATEILHO B
CBOOOIHOE OT ayAUTOPHBIX 3aHATHH Bpemst. OTYETHI 10 JIAOOPATOPHBIM 3aHSATHIM COCTABIISIOTCS C UCIIOIb30BAHUEM IIPOrPAMMHOTO
obecrieueH s COOTBETCTBYIOIINX IKCIIEPUMEHTAIBHBIX YCTAHOBOK JIJIsl IOCTPOSHUS M aHann3a rpa)MKOB 1 MACCUBOB JIaHHBIX.
3aiuta MpOBOAUTCS B BHJIE OTBETOB CTYACHTOB Ha BOIIPOCHI MPEIOJaBaTelsl.

OOyueHHe OpraHu3yeTcs B COOTBETCTBHHU C HACTOsIICH mporpammoii. CaMocTosiTeNibHast paboTa CTYACHTOB OPTaHU3yeTCs U
KOHTPOJIMPYETCS MyTEM WHMBHUYALHOTO OMPOCa CTYICHTOB U MPOBEPKU paboThI HA/l pehepaToM-OMICaHUEM BO BPEMSI
MPAKTHYECKHX U Ta00paTOPHBIX 3aHATHIA. [JIsl yCHEIHOT0 OCBOCHHS H3yIaeMO UCIUILTHHBI ISl CTYICHTOB BO3MOXKHA

OpraHu3anus KOHcyHBTaHHfI, B TOM YHCJIC HHAUBUYAJIbHBIX.

CTy,Z[eHTaM IPEAOCTABIACTCA BO3MOXKXHOCTH KOIMUPOBAHUA Hpe3eHTaHHI71 1 BCEX DJICKTPOHHBIX MAaTEPUAIIOB IJId CAMOIIOATOTOBKUA U

MOATOTOBKH K UTOT'OBOMY KOHTPOJIIO.

TeKyH.II/Iﬁ KOHTPOJIb YCIICBAEMOCTHU U HUTOTOBBINA SK3aMCH MIPOBOAUTCA B BUIC CO6€C€Z[OB8.HI/I$[ C UCTTIOJIb30BAHUEM BOIIPOCOB AJIA
TOATOTOBKE K DK3aMEHY, IEPCITAHHBIX 06y‘IaIOHII/IMC$I MEpE HaYaJIOM OCBOCHUA TUCIUTUINHBI.

Meroanveckue yKa3aHus IS IPOBENCHUS JTa00PaTOPHBIX PaboT:

Llens paboTel: OCBOCHHUE SKCIIEPUMEHTAIEHOTO METO/Ia M €T0 TEXHUYECKOH pea3ani, IPOBeIeHNe KaYeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAIIN3a, II0JTyYeHHE HABBIKOB 00paboTKH, pacmn(POBKA U aHAIN3a PE3yJIbTaTOB SKCIICPHMEHTA.
JlabopaTopHOE 3aHATHE HAUUHACTCS C IPOBEICHNUS MPENoAaBaTeeM HHCTPYKTaXxa 0 TeXHUKE 6e301acHOCTH, IOCIe KOTOPOTo




KKIBIH CTYJIEHT AOJDKEH OCTaBUTh CBOIO MOAMKCH B COOTBETCTBYIOUIHM XypHal. CTYAEHT, He MPOIMISAIINA HHCTPYKTaXK 110
TeXHHUKe 0€30MaCHOCTH, K 3aHATHIO He gomyckaercs. OTpaboTKa MPOMYyNIEHHOTO 3aHATHI MTPOBOJUTCS B YaChl TOMOJIHUTEIBHBIX
KOHCYJIbTalU [IpernojaBaTes.

Yka3zaHus 10 TeXHUKE 0€30MacHOCTH:

1. YcTaHOBKa MUTAETCS OT CETU MEPEMEHHOTo Toka ¢ HampspkeHueM 220 B, 50 I'm.

2. OCHOBHBIM HCTOYHHKOM ITOBBILIEHHOH ONACHOCTH NpH paboTe Ha yCTAHOBKE SBIISICTCS BBICOKOE HAINPSHKEHHUE.

3. K mpoBenennio paboThI TOITyCKAalOTCS CTYICHTHI, IPOIICANINE HHCTPYKTAX MO TEXHUKE 0E30MacHOCTH.

4. B TeueHunu 3aHATHSA CTYJCHTHI JIOMYCKAIOTCS K YCTAHOBKE TOJIBKO B IMPUCYTCTBUM IPETIOJABATEISI UIN COTPYAHHKA
nabopaTopuu.

5. Bximiouenne 1 BEIKTIOYCHHE YCTAHOBKW MPOW3BOTUTCS TOJBKO C pa3pemieHHs MPEnoaaBaTeNs B COOTBETCTBHH C
«MHCTpYyKIIHNEH IO TeXHUKE 0€30IaCHOCTH P PadoTe Ha YCTAHOBKEY.

6. K 650kaM KOHTpOJS M yHpaBieHHs] YCTaHOBKOW HEOOXOAWMO MOJXOIUTH TOJBKO C (PPOHTATBHON CTOPOHBI, 3alpeIaeTcs

HOJXOJIUTH C 3aJJHEH CTOPOHBI.
[opsiok BEITOTTHEHHS pabOTHI:

1. IMomyuuTts 3a1aHKe Ha BBIOTHEHHE PabOTHI, COIEpIKallee XapaKTepHCTHKy HcCIeayeMoro obpasna, nHdopmauo oo
00paboTKe MOBEPXHOCTH 00pa3iia, 3a1a4y padboThl.

2. O3HaKOMHUTECS C HHCTPYKIMEH 110 AKCIUTYaTAIlMH YCTAHOBKU M MOPSIIKOM IIPOBEICHUS SKCIIEPUMEHTa B COOTBETCTBHH C
«PyKOBOZCTBOM IOJTB30BATEIIS.

3. B cooTBeTcTBUHU C MONyYEHHBIM 3aJ]aHUEM BBIOPATh peXHUMBI PabOTHl UCTOUHUKA BO30YKIEHUS, aHAIU3aTOpa U
BCIIOMOTATENbHBIX 3JIEMEHTOB YCTAaHOBKH.

4. 3akpenuTh 00paser] B KPHCTAJUIONECPIKATeNb W BBECTH €T0 B HCCIIEOBATENIBCKYI0 KaMepy ¢ ITOMOIIBIO IILTI030BOTO IITOKA.
5. JIis OUMCTKH MTOBEPXHOCTH 00pa3siia MCHIOIb30BaTh HOHHYIO IYIIKY.

7. BKIIOYNTh UCTOYHHMK BO30YXIEHHS, A 4ero BKIOYUTh TymOnep POWER 0j0ka nuTaHus, BKIIOYHTH yIPABISIONIMN
KOMITBIOTED.

2. YcraHoBUTE 00paser] B ()OKyC MCTOYHHKA BO30OYXKICHUS.

3. Haxxatnem SEM nony4uTh n300paskeHHE OBEPXHOCTH.

4. BEIOpaTh MecTO Ha MOBEPXHOCTH 00pa3lia s IPOBEICHUS aHAIN3a B COOTBETCTBUH C ITOJYYCHHBIM 3a/IaHHCM.

5. Vcrions3ys cripaBOYHBIC TaHHBIE, PEICTABICHHBIE B «PYKOBOJICTBE IOIB30BATEND», BEHIOPATh HYXKHBIE ITAPaMETPEI

[OJIy4YEHUS SKCIIEPUMEHTANBHBIX JaHHBIX, MHTEPBaJI LIKAJIbl HOPMUPYEMbIX XaPAKTEPUCTHUK U 3aIIUCATh JAHHBIE C IIOMOLIBIO
yIpaBIIsioNIiero koMnbiorepa. s nomydenust npoduiieil pacipeneiaeHus 1o riryorHe BKIIOYATh HOHHYIO MYIIKY U 3aIHCaTh
nanubie B pexume PROF.

6. CocTaBHUTh U BKIIOYHTH B OTYET 110 JTAOOPATOPHOIT paboTe MHCTPYKUMIO IO MIPOBEICHHUIO YKCIEPUMEHTA — KPATKUI
MHCHMEHHBIH OTYET O CBOMM JICHCTBUAM BO BpeMsI 1aO0OpaTOPHOTo 3aHATHS.

O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA:

OO6paboTaTh NOJy4EHHBIC AaHHBIC C MOMOIIBIO CTAHAAPTHBIX NMPOrpaMM U3 MakeTa MPUKIAIHBIX HPOrPaMM YCTaHOBKH.
BriBecTn 00paboTaHHBIC TAaHHBIC Ha MEYATAIOIIEEe YCTPOHUCTBO.

ITpoBecTn Ka4eCTBEHHBIN aHAIN3, PacUIM(POBKY ITOTYIEHHBIX JAHHBIX, HCIOJIB3Ys 0a3y HaHHBIX YCTAaHOBKU.
ITpoecTn KOIMYECTBEHHBIH aHanu3. [loiyueHHbIe JaHHBIE TIPEACTABUTh B BUAE TaOJIUIIBI.

IMoctponts npodmits pacrpeseneHns 3IEMEHTOB, yKa3aHHbBIX IIperojaBaTeneM, 1o riryouHe obpasna kak f(x), rae x -
TOJIIIFHA PACIIBUICHHOTO CJI0S B HaHOMeTpax. ONpenennuTh X 0 HOMOTrpaMMe (M3 CIIPaBOYHMKA), YIUTHIBAs INIOTHOCTH TOKA
HEPBUYHBIX HOHOB j (MA/cM2) 1 KO((PUITHEHT pacIbUICHUS S.

Nk v =

AHanm3 pe3ybTaToOB SKCIIEPHMEHTA MTPEACTaBUTh B OTUET I10 JTaOopaTopHOit pabdote. J[i1st KOHTPOIIS yCBOGHHS MaTepHaia MOTydHTh
y IIpernoaaBatelis HHANBUIYaIbHBII BOIIPOC U3 CITHCKa KOHTPOJIBHBIX BOIIPOCOB, Pa3MEIICHHBIX B pa3zaene 3aJaHus Ha caiite
https://Ims.misis.ru/.




