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1. HEJIX OCBOEHUA

1.1

Ienp 0cBOEHHS AUCIUIUTHHEI — (POPMUPOBAHHUE KOMIIETCHITNH, B COOTBETCTBHE C YICOHBIM IUTAHOM, AaTh IPEICTABICHHS
0 MOTYyTNPOBOJHUKOBBIX TPHOOPHBIX CTPYKTYpax, COCTABISIOLUIMX OCHOBY AJIEMEHTHOM 0a3bl AIEKTPOHHOM TEXHUKH, UX
¢duznueckux 1 QYHKIMOHAIBHBIX XapaKTePUCTHKAX, MaTEPUATOBEAIECKIX U TEXHOJIOTHUECKUX 3a]a4ax, PEIAEMbIX ITPU
H3TOTOBIICHUH CTPYKTYp. KOHKpeTH3npoBaTh 3HAHKSA CTYJCHTOB O THIIaX U CBOHCTBAX Ae(EKTOB, BOSHUKAIOIINX HA
rpaHHLIE pa3jelia METalI-II0IyIPOBOAHUK, IOIYIIPOBOJHUK-TI0IYIIPOBOJAHUK, IOIYIIPOBOJHUK-IUNIEKTPUK,
COOTBETCTBYIOLIMX SHEPIETHYECKUX 30HAX; PACCMOTPETh TOHKOIUIEHOYHBIE CTPYKTYPBI, B TOM YMCJIE MHOTOCJIOMHBIE U
KBaHTOBOpa3MepHble. OCBOUTH KOHTAKTHBIE, EMKOCTHBIE, 30HI0BbIE U ONITUYECKUE METOIbI U3MEPEHUS 1apAMETPOB
MOJTYIPOBOJHUKOBBIX IPHOOPHEIX CTPYKTYP. PaccMOTpeTs HOBBIE, MOSBUBIINECS B IIOCTICHNE TOABI THITH IIPHOOPHBIX
CTPYKTYp M TEXHOJIOI'MU MX U3TOTOBJIEHHS, B TOM YHMCJIE BO3SMOKHOCTU U IIEPCIEKTUBbI HAHOTEXHOJIOTUH, @ TAKKE HAyUUTh
IPUMEHSATH TOJy4CHHbIC 3HAaHUS B IPOPECCHOHANBHON eI TEIbHOCTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOIr'PAMMBI

bnok OII: b1.B.JIB.26

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 | ATOMHas ¥ 3JIEKTPOHHAS CTPYKTYpa IIOBEPXHOCTH U MeX(a3HBIX TPaHHI]
2.1.2 | KoMno3unuoHHbIE MaTepUabl
2.1.3 | KoHCTpyHpoBaHHE KOMIIO3UIIMOHHBIX MaTEpHUajIoB
2.1.4 | Meroapl UcClieZIOBaHUS CTPYKTYpP U MaTepuaioB. Yacts 2
2.1.5 |IloBepxHOCTHOE MOIU(DHUIIMPOBAHHE MATEPUAIIOB M 3aIIUTHBIC TOKPBITHS
2.1.6 | CnenuanabHbIe CILUIaBbI
2.1.7 | ®uznueckoe MaTepruanoBeleHUe CIJIaBOB C 0COOBIMU MarHUTHBIMU CBOMCTBaMH, 9acTh 1. MarHUTHO-MATKUE CILIaBbI
2.1.8 | ®uznueckoe MaTepruantoBeleHHe CIFIaBOB C 0COOBIMM MarHUTHBIMU CBOMCTBaMH, 4acTh 2. MarHUTHO-TBEP/bIE CILJIaBbI
2.1.9 | AromHOe cTpoeHue da3
2.1.10 | buoxumMusi HAHOMaTepUAIOB
2.1.11 |MmxeHepus OBEPXHOCTH
2.1.12 | MerannoBeneHue U TepMudeckas 00pabOTKa METaIOB
2.1.13 | Meroas! uccaen0BaHus CTPYKTYp U MaTepuanos. Yacts 1
2.1.14 |Metons! uccnenoBaHus (GU3HIECKUX CBOHCTB ITOIYIIPOBOIHIKOBEIX CTPYKTYD
2.1.15 |Hanomarepuaisl
2.1.16 |CaepxTBepable MaTepUabl
2.1.17 | TexHOIOTHMH MaTepHaIOB C OCOOBIMU (PU3NICCKUMH CBOIICTBAMHI
2.1.18 | ®da3oBbIe U CTPYKTYpHBIC H3MEHEHHS IPH (HOPMHUPOBAHUH MATEPHAIOB 1 SMUTAKCHATIBHBIX CTPYKTYP
2.1.19 | ®u3uka MarHUTHBIX SBJIECHUI
2.1.20 | dusuka MosynpoBOIHUKOBBIX TPHUOOPOB
2.1.21 | ®usuka npoYHOCTH
2.1.22 | ®usuka NpOYHOCTH M MEXAaHUUYECKHE CBOMCTBA MAaTEPUAIIOB
2.1.23 | ®uzuKO-XUMUS METAJUIOB U HEMETAJUINUECKUX MaTepHalioB
2.1.24 | ®usuueckue OCHOBBI IeopMaLuy U pa3pyIICHHs
2.1.25 | Audodysus u nuddy3noHHO-KOHTPOIHUPYEMbIE TPOLIECCH
2.1.26 |MarepuanoBenenue
2.1.27 |MatepuanoBeaeH:e MOIYIPOBOJHUKOB U IUIIEKTPHKOB
2.1.28 |MeramnoBeneHHe MHHOBALIMOHHBIX MAaTEPUAIIOB
2.1.29 | Meronas! uccae0BaHUS MATEPUAIIOB
2.1.30 |Merpomorus 1 cTaHAAPTHU3ANNSA TH(PPOBEIX TEXHOIOTHHA B MAaTEPHATIOBEICHUHN U METAJUTY PIUA
2.1.31 |Merponorus u TeXHHYECKHE H3MEPEeHNUs (DyHKINOHAIBHBIX MATEPHAJIOB
2.1.32 | Merposorus, craHAapTU3aus U TEXHHYECKHE N3MEPEHUS
2.1.33 | Merposorus, cTaHgapTU3alus U TEXHUUECKHE U3MEPEHUS B IIEKTPOHHKE
2.1.34 | OcHOBBI MaTepHUaJIOBEACHHS U METOJIOB UCCIIEIOBAHUS MAaTEPUAJIOB
2.1.35 | Pa3paboTka HOBBIX MaTepHUAIOB
2.1.36 | ®a3oBble paBHOBECHS U IEPEKTHI CTPYKTYPbI
2.1.37 | ®usuka JUAIEKTPUKOB
2.1.38 | dusuka nmosynpoBOHUKOB
2.1.39 | BBezncHUE B KBAHTOBYIO TEOPHIO TBEPJOTO Tela
2.1.40 | Hdedexrsl KpUCTATITUIECKOHN peIeTKH




2.1.41

KOMHLIOTepI/IBaHI/IH OKCIEPUMECHTA

2.1.42 | Matepuansl aTbTepHATUBHON SHEPTeTHKI
2.1.43 | Marepuaisl HAyKOEMKUX TEXHOJIOTUI
2.1.44 | OcHoBBI nu3aliHa METANIMYECKUX MATEPUAIIOB
2.1.45 |IInmaHmpoBaHHe W OPTaHNU3AIMS HAYYHO-UCCIEIOBATEIECKOW pabOTHI
2.1.46 |IlnanupoBaHue HAYYHOI'O SKCIIEPUMEHTA
2.1.47 | CoBpeMeHHBIE TPOOIEMbI MAaTEPHATOBEICHHS
2.1.48 | Teopust MOBEpXHOCTHBIX SIBIECHUM
2.1.49 | Teopus cummerpuu
2.1.50 | OnekrpoHNKa
2.1.51 | Kpucramiorpadus
2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIee:
2.2.1 | buoopranunyeckas XUMHUS
2.2.2 | BelcokoTeMmepaTypHbIe KepaMUIEeCKIE MaTepHUabl
2.2.3 | XapomnpouHsle 1 pagdalliOHHO-CTONKHE MaTepUaIIbI
2.2.4 |KsaHTOBas Teopus TBEPIOro Tena
2.2.5 |MaremaTu4yeckoe ¥ KOMIIBIOTEPHOE MOACIUPOBAHIE MATEPHUAIIOB U IIPOLIECCOB MIEKTPOHUKU
2.2.6 |Meronpl ucciae0BaHUs MaKpO- U MUKPOCTPYKTYPbI MaTEpHUAIOB
2.2.77 |Meronsl HenapaMeTPUUECKOH CTATUCTHKU
2.2.8 | HexoTopsle rnaBbl KpUCTALIOXUMUI
2.2.9 | OOBbeMHBIEe HAHOMATEPHAIIBI
2.2.10 |TIpormecchl momydeHus U 00pabOTKU CBEPXTBEPIBIX MATCPUATIOB
2.2.11 | Crpykrypa 1 TEXHOJIOTUYHOCTD CIIJIABOB
2.2.12 | ®DU3MKO-XUMHUS IBOJIOIUH TBEPIOTO BEIIECTBA
2.2.13 | SlnepHO-CIIEKTPOCKONTMYECKUE U CHHXPOTPOHHBIE METOIbI UCCIICOBAHUN
2.2.14 | Arrectanus U MCHBITaHHS BBICOKOTEMIIEPATYPHBIX U CBEPXTBEP/IBIX MaTEPHATIOB
2.2.15 | Arrectanus u cepTH(UKAIMS U3ACTHH CKTPOHHON TEXHUKH
2.2.16 | KommbproTepHbie U HHPOPMAIIMOHHBIC TEXHOJOTHU B HAYKE U MTPOU3BOJCTBE (DYHKIIMOHAIBHBIX MATEPHUAIIOB
2.2.17 |MatepuanoBeneHHe U TEXHOJIOTUH NEPCIIEKTUBHBIX MaTepUAIOB
2.2.18 | Marepuainsl ¥ 21€MEHTHl CHMHTPOHUKU M CIIMHBOJIHOBOI OITUKH
2.2.19 | MeHemKMEHT KauecTBa
2.2.20 |Merannnueckue MaTepPUaIIbl AT KPYITHBIX TPAHCIIOPTHBIX CHCTEM
2.2.21 |MertannoBeneHue BEICOKOMPOYHBIX CIUIABOB
2.2.22 | Metononorus u NpaxkTUKa ONpeJeaeHUs pa3MEPHBIX XapaKTepPUCTUK MATEPUAIIOB
2.2.23 | Merononorus Hay4HbIX UCCIIEAOBaHUMN
2.2.24 | Onruueckue siBiieHUs B Kpuctamiax. Hacts 2
2.2.25 | OcHOBBI KIETOYHOH OHOTIOTHHI
2.2.26 | OdopmiieHue pe3ynbTaTOB HAYIHOU AEATEILHOCTH
2.2.27 |Ilpaxrmyeckoe MpUMEHEHNE TeOPUH (PYHKIIHOHANA 3IEKTPOHHON TNIOTHOCTH
2.2.28 | CumMeTpusi HAHOCUCTEM
2.2.29 | CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTHH B CTPYKTYPHOM aHAIIN3e
2.2.30 | CeKTpOCKOIIMYECKIE U 30H/I0BbIE METO/IbI
2.2.31 | TepmomexaHuveckas 00pabOTKa METAJIIOB U CIIJIABOB
2.2.32 | YnopaBieHHe KOJUICKTHBAMH
2.2.33 | YnopaBieHue npoeKTaMu
2.2.34 | XuMu4eckre OCHOBBI OMOIOTHYECKUX MPOLIECCOB
2.2.35 |HudpoBoe marepuanoBenecHue
2.2.36 |Hopwms! u npaBuna opopmnenus BKP
2.2.37 |IloaroToBKa K IpOLEIype 3alIUThI H 3aIUTA BBITYCKHON KBATU(UKALMOHHOHN paboThI
2.2.38 |IloaroToBKa K IpOIEIype 3aMIUTHI M 3aIINTA BBITYCKHON KBATU(HUKAIMOHHOHN paboThI
2.2.39 |IloaroToBKa K IpOIEIype 3aMIUTHI M 3aIINTA BHITYCKHOH KBATH(HUKAIMOHHOMN paboThI
2.2.40 |IloaroToBKa K HpOIEIype 3aMIUTHI M 3aIINTA BHITYCKHOH KBATH(QHUKAIIMOHHOMN paboThI




2.2.41 |llpepmumnoMHasi IPAKTHKA IS BEIIOIHEHHS BBITYCKHOMN KBATU(UKALMOHHON paboThI
2.2.42 |llpenauminoMHasi IPAKTHKA IS BEIIOIHEHHS BBITYCKHOMN KBATU(UKALIMOHHOHN paboThI
2.2.43 |IlpenauminoMHasi IPAKTHKA IS BEITOIHEHHS BBITYCKHOHN KBATU(HUKAIIMOHHOHN paboThI
2.2.44 |IlpenmumioMHas IPAKTHKA IS BEITOJIHEHHS BBITYCKHOH KBATM(HUKAIMOHHOHN paboThI

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-1: Cnioco6eH K MOUCKY HOBBIX HANMPABJIEHNH HAYYHBIX UCCIIEI0BAHNI U CHHTE3Y 3HAHUI B 00J1aCTH MaTepHUAJIOBeleHHs
H TEXHOJO0THH MAaTEepHUaJI0B, Ccroco0eH Oq)OpMJ'lSlTL TEXHUYECCKHE 3aJaHUA U OTYETHBIC MATEPHUAJIBI 10 IIJIAHUPYEMbBIM U
NMPOBeIeHHbIM MCC/IET0BAHUIM

3HaThb:

ITK-1-32 OcHOBHBIE KPUTEPHH OIICHKH TEXHOJIOTMYHOCTH M MOBHIIIEHHS () (DEeKTHBHOCTH NPUMEHEHH 00pabOTKH MaTepHAIOB U
HNpHOOPHBIX CTPYKTYP

[1K-1-31 da3oBkle npeBpallieHys B MaTepuaax, BIUsSHAE CTPYKTYPHBIX XapaKTepHUCTHK Ha CBOICTBA MaTepUaioB

YMeTh:

ITK-1-Y1 BriOupaTh MaTepHaibl JUisl 3aJaHHBIX YCIOBHI SKCILUTyaTalllH C YIETOM TPEOOBAaHUH TEXHOIOTHYHOCTH, SKOHOMHUYHOCTH,
HaJI©KHOCTH | JIOJTOBEYHOCTHU M3/ACITHAN

Baanernb:

[1K-1-B1 MaremaTiueckuM anmapaTroM B HaBBIKAMH HCIOIB30BAHIS COBPEMEHHBIX ITOIX0/I0B I METOIOB (PU3MKH TBEPIOTO Tema, K
aHalIu3y, TEOPETUYECKOMY U 3KCIIEPUMEHTAIbHOMY MCCIIEJOBAHUIO MIOJIyIPOBOJIHUKOBBIX CTPYKTYP, ABICHUN U TEXHOIOTHYECKIX

MPOLIECCOB
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paznen 1. BBenenue
1.1 CBoiicTBa 00bEMHBIX 9 1 TK-1-31 IIK-1- JI1.2J12.1
MTOJIYTIPOBOTHUKOBBIX 32 [IK-1-Y1 J2.2
MaTEpUaoB, [IK-1-B1 €]
SMHUTAKCUATBHBIX TJICHOK U
MPUOOPHBIX CTPYKTYD,
XapaKTEPUCTHKU KOTOPBIX
HEOOXOJTMMO 3HATH UHXKEHEPY
-MaTepuaoBey.
Kiaccudukarus MmeTonoB
HCCIEIOBaHUH (PU3MIECKIX
CBONCTB 00beMa,
MOBEPXHOCTH
MIOJIYIIPOBOJHUKOBBIX
MaTepuajoB, IUICHOK 1
npubopHbIx cTpykryp /IIp/
1.2 OcBoeHHE TEOPETHYECKOTO 9 5 TIK-1-31 TIK-1- JI1.2J12.1
MaTepuaia paznena 1 /Cp/ 32 TIK-1-V1 2.2
IK-1-B1 €|
1.3 Baenenne /JIex/ 9 2 MK-1-31 TIK-1- | JI1.2J12.1
32 [IK-1-V1 2.2
[IK-1-B1 €]
Paznen 2. KonrakT Merasi-
MOJIYNPOBOTHUK
2.1 Konraxr mMerami- 9 1 MK-1-31 IIK-1- | JI1.3J12.1
MOJTYTIPOBOJTHUK, Oapbep 32 [IK-1-V1 2.2
[loTTKH. DHEprEeTHYECKAS TIK-1-Bl1 21
JarpaMma, eMKOCTb,
KOHTaKTHAas Pa3HOCTh
MOTEHIIUATIOB,
BOJIbTAMITEpHAs ¥ BOJIBT-
(hapamHast XapaKTePUCTHKH.
DnexrpodusnuecKue u
MeXaHHYECKUe CBOMCTBA
koHTakra /IIp/




2.2 OcBoeHHE TEOPETHUECKOTO MK-1-31 IIK-1- | JI1.3J12.1
MaTepuaia pasnaena 2 /Cp/ 32 TIK-1-Y1 2.2
I1K-1-B1 21
2.3 KonTakr meraini- MK-1-31 IIK-1- JI1.3J12.1
MOTYTIPOBOJHHUK /JIex/ 32 TIK-1-Y1 2.2
IK-1-B1 21
Paznen 3. [loBepxHOCTHBIE
COCTOSTHUS
3.1 BrusiHue moBepXHOCTHBIX TIK-1-31 TIK-1- JI1.3J12.1
COCTOSIHUM. MexaHu3Mbl 32 TIK-1-Y1 2.2
MepeHoca HoCUTeNeH 3apsaaa TIK-1-B1 21
gyepe3 KOHTakT. OMH4YecKue
KOHTAKTBI, CIIOCOOBI X
npurotosieHus. Konrakr
MOJYTIPOBOJHHUK -
MTOJTYTIPOBOTHUK,
SHEpreTUdecKas [uarpaMmma,
cBoiictra /Ip/
3.2 OcBOCHHE TEOPETUYECKOTO ITK-1-31 TIK-1- JI1.3J12.1
Matepuaia pazuena 3 /Cp/ 32 TIK-1-V1 2.2
IK-1-B1 21
33 IToBepxHOCTHBIE MK-1-31 IIK-1- | JI1.3J12.1
coctosiaus /JIex/ 32 [IK-1-¥1 2.2
I1K-1-B1 21
Pasnea 4. I'ereponepexoanl
M reTepoCTPYKTYPhI
4.1 I'ereponepexoan! u TK-1-31 IIK-1- JI1.3J12.1
reTepOCTPYKTYPHI, 32 [IK-1-Y1 2.2
MIPUMEHEHNE TIK-1-B1 21
MHOTOKOMIIOHEHTHBIX
TBEPABIX PaCTBOPOB.
[ToneBsIe TPaH3UCTOPEI €
reTeporepexoaaMu Ha
MOy IPOBOJHUKOBBIX
coequneHusx. MOII
CTPYKTYpBI, TpeOOBAHUS K
CBOMCTBaM OJ3aTBOPHOIO
nuanekrpuka /TIp/
4.2 OCBOECHHE TEOPETUYECKOTO IMK-1-31 TIK-1- JI1.3J12.1
Matepuaia paznena 4 /Cp/ 32 TIK-1-Y1 2.2
IK-1-B1 21
43 I'ereponepexoas! u TK-1-31 TIK-1- JI1.3J12.1
reTepoCcTpyKTyphl /JIex/ 32 TIK-1-Y1 2.2
I1K-1-B1 21
Pa3gen S. Ceoiicta MOII
CTPYKTYp
5.1 JuddepenuunansHast TIK-1-31 TIK-1- J1.1
KBa3HCTAaTUYECKas 1 32 [IK-1-Y1 JI1.3J12.1
BBICOKOUYACTOTHAs1 EMKOCTh TIK-1-B1 J2.2
MOII crpyxryp. Oddexr Ol
KOPOTKOT'O KaHaJa,
HachIleHue AperdoBoi
CKOPOCTH U TIOIBHXKHOCTH,
MEXaHU3MBI peNlakcallui
UMITyJIbCa M SHEPTUH
HocuTenel 3apsna /T1p/
5.2 OcBOEHHE TEOPETUYECKOTO ITK-1-31 TIK-1- JI1.1
Matepuaia pazzaena 5 /Cp/ 32 TIK-1-Y1 JI1.3J12.1
IIK-1-B1 2.2
€|
5.3 Csoiictea MOII IIK-1-31 TIK-1- JI1.1
cTpykryp /Jex/ 32 TIK-1-Y1 JI1.3J12.1
IIK-1-B1 2.2

ol




Pa3nen 6. KoHTakTHBIE
METObI H3MEPEHUsI

6.1 KoHTakrHBIE METO B 2 ITK-1-31 TIK-1- J.1
HU3MEPEHHS yAEIbHOIO 32 TIK-1-V1 JI1.3J12.1
COIPOTHUBIICHUS U €r0 IIK-1-B1 2.2
OJIHOPOJHOCTH: 21
JIBYX30H/IOBBIH,

YeTHIX30H]I0OBEIH,
JIByXKOMOWHAIIMOHHBIH
YETHIPEX30HI0OBBIA METO/I,
meton Ban-nep-Ilay, meton
COTPOTHUBIICHUS PACTEKAHHMS.
Mopenb KOHTaKTa 30H]1a C
MTOBEPXHOCTHIO
MOJTYTIPOBOTHHKA B
chepruvecKux u
LHMIHHIPHUYECKIX
KOOpJIMHATAX, BITUSTHHAE
reometpun o6pasuos. /IIp/

6.2 MeTtop! IPUTOTOBJIEHUS 2 TIK-1-31 IIK-1- JI1.1J12.1 KM1 P15
OMHYECKHX KOHTAKTOB; 32 [IK-1-V1 JI2.2J13.1
U3MepeHNe TEMIIEpaTy pHOU [IK-1-B1 JI3.2 JI3.3
3aBHCUMOCTH 21
ANEKTPONPOBOAHOCTH
YETBHIPEX30H0BbIM
Metoom /J1a6/

6.3 W3mepenue pacnipeneneHus 2 TIK-1-31 IIK-1- JIT.1J12.1 KM1 P16
YAETBHOTO COTMPOTUBIICHHS 32 TIK-1-V1 J12.2J13.1
IO TJIACTHHE TIK-1-Bl1 JI3.2J13.3
YETHIPEX30HA0BBIM METOJIOM, 21
BIIMSIHUE [IOIIPAaBOYHOI
(YHKIIUH Ha pe3yIbTaThI
M3MEpEHHS yICTEHOTO
comnporusnenus /J1ad/

6.4 OcBOEHHE TEOPETHUECKOTO U 12 | [IK-1-31 TIK-1- J1.1
MPaKTUYECKOTO MaTepHalia 32 [IK-1-Y1 JI1.3J12.1
paszaena 6 /Cp/ TK-1-B1 2.2

21
6.5 KonTtakrabie MeTOIBI 4 TIK-1-31 TIK-1- JI1.1
n3Mepenus /Jlex/ 32 TIK-1-V1 JI1.3J12.1
IIK-1-Bl1 2.2
21
Pasnea 7. U3zmepenue
XapaKTEePUCTHK
MUTAKCHATIBHBIX CTPYKTYP
U CJI0eB

7.1 W3mepenue ynenbHOTo 2 TIK-1-31 TIK-1- JI1.1
COIIPOTHUBIICHUS 32 [IK-1-V1 JI1.3J12.1
SIATAKCUATIBHBIX, TIK-1-B1 J2.2
1 y3HOHHBIX U HOHHO- €]
JIETUPOBAHHBIX CJIOEB.

WHAYKTUBHBIA 1 €MKOCTHOM
METO/IbI U3MEPEHHS
YAETBHOTO COTIPOTHBIICHHS.
OrxnoHeHue ot 3akoHa OMa,
HEJMHEHAas

npoBoaumocTs /I1p/

7.2 OcBOEHHE TEOPETUYECKOTO 6 ITK-1-31 TIK-1- JI1.1
Marepuana pasgena 7 /Cp/ 32 [IK-1-V1 JI1.3J12.1

TIK-1-B1 J12.2
21

7.3 W3mepenne xapakTepucTHK 4 ITK-1-31 TIK-1- JI1.1
SIUTAKCUAIBHBIX CTPYKTYDP U 32 TIK-1-Y1 JI1.3J12.1
cnoes /JIex/ IIK-1-B1 2.2

€|




Pazgen 8. BoabT-apagunbie
METOAbI

8.1 [Tapamerpsr 2 ITK-1-31 TIK-1- JI1.2
MOIYTIPOBOJHUKOBBIX 32 [IK-1-Y1 JI1.3J12.1
MaTepHajIOB, OIPEACIIEMbIE IIK-1-B1 2.2
MIPH IOMOIIH BOJIbT- 21
(hapa HBIX METOJIOB:
00BEMHOE TeHEPAI[HOHHOE
BpeMs HocuTenel 3aps/a,
pacrpeesieHue JIeTupyromei
MPUMECH TI0 TiTyOnHe
00pa3IoB, YJHEPreTHIECKOe
MOJIOXKEHHUE, KOHLIEHTpPALHs,

CCeUYCHHE 3aXBaTa IITyOOKIX
JIOBYIIIEK B
nonymnpoBogHukax /I1p/

8.2 OcBOeHHE TEOPETHYECKOTO 6 TIK-1-31 IIK-1- J1.2
MaTepuaia paznena 8 /Cp/ 32 TIK-1-V1 JI1.3J12.1

IK-1-B1 22
€]

8.3 Bonbt-Qupannsie 4 TIK-1-31 IIK-1- J1.2
Mmerons! /JIex/ 32 [IK-1-¥1 JI1.3J12.1

IK-1-B1 2.2
€|
Pa3nen 9. Merox DLTS n
Metox KenbBuna

9.1 Meton DLTS, ero 1 I1K-1-31 TIK-1- JI1.2
BO3MOKHOCTH ISt 32 [IK-1-Y1 JI1.3J12.1
HCCIIEI0OBaHMS psiaa TIK-1-B1 J12.2
XapaKTePUCTHK ITyOOKUX 21
neHTpoB. [IpumeHeHne
merona KenbpBruna i1
onpeeNneHNs
[IOBEPXHOCTHOI'O
nortennuana. /Ip/

9.2 W3mepenne oTHOCUTENBHOU 3 TIK-1-31 IIK-1- JIT.1J12.1 KM1 P17
paboThI BEIXO/IA SIEKTPOHOB 32 TIK-1-V1 J12.2J13.1
13 MOBEPXHOCTH TIK-1-Bl1 JI3.2J13.3
MOJIYTIPOBOJHUKOB METOIOM €]
KenbBuna /J1a6/

9.3 OcBoeHHE TEOPETHUECKOTO U 10 [ IIK-1-31 IIK-1- J1.2
MPaKTUYECKOTO MaTepHalia 32 [IK-1-Y1 JI1.3J12.1
pasznena 9 /Cp/ IK-1-B1 2.2

€|

9.4 Merton DLTS u meton 2 TIK-1-31 TIK-1- | JI1.1 JI1.2
Kenbeuna /JIex/ 32 [IK-1-¥1 JI1.3J12.1

TK-1-B1 2.2

€|
Pasnea 10. Onpenesienne
NapaMeTpoB HEOCHOBHBIX
HOCHUTeJIei 3apsa
10.1 Ormpenienenue BpeMeH! 1 ITK-1-31 TIK-1- JI1.1J12.1

JKM3HU HEOCHOBHBIX 32 TIK-1-Y1 J12.2
HOCHUTeNeH 3apsiia 1mo TIK-1-B1 21

CTallMOHAPHOUN
(hOTOTIPOBOTMMOCTH U TIO €€
3aryxaHuto M3mepenue
aMOUMOJISIPHOM
TIOJIBIXKHOCTH U
aMOHIIOIIPHOTO
koapunrenta nuddy3un
HEPaBHOBECHBIX HOCHUTEINEH
3apsizia METOJIOM
JIBIDKYILETOCS. CBETOBOTO
nyya. /TIp/




10.2  |M3mepeHue pacnpenencHus MK-1-31 IIK-1- | JI1.1J12.1 KM1 P17
BPEMEHH KU3HU HEOCHOBHBIX 32 [IK-1-Y1 JI2.2J13.1
HEpaBHOBECHBIX HOCUTENEH [IK-1-B1 JI3.2JI3.3
3apsza no mwiactuae /J1a6/ 21

10.3 | OcBoeHHE TEOPETUIECKOTO U MK-1-31 IIK-1- | JI1.1J12.1
MPaKTUYECKOTO MaTepHalia 32 [IK-1-Y1 J12.2
paszaena 10 /Cp/ TK-1-B1 21

10.4 | Ompenenenue napaMeTpoB [K-1-31 IIK-1- JIT.1J12.1
HEOCHOBHBIX HOCUTeNEeH 32 TIK-1-Y1 2.2
3apsiaa /Jlex/ TIK-1-B1 21
Paznen 11. IToaynpoBoaHUK
B 110J1€ BBICOKOI
HANPSIKEHHOCTH

11.1 |IlonynpoBOoAHUK B IOJIE [K-1-31 TIK-1- JI1.1J12.1
BBICOKOU HAITPSH>KEHHOCTH. 32 [IK-1-Y1 J12.2
3aBUCHUMOCTH TIOJBHKHOCTH TIK-1-Bl1 21
U KOHILIEHTpAIUK HOCUTEIEeH
3apszia OT HalPSHYKEHHOCTH
nons /TIp/

11.2 | OcBoeHHE TEOPETHUECKOTO [MK-1-31 TIK-1- JIT.1J12.1
Marepuana paszgena 11 /Cp/ 32 [IK-1-¥1 J2.2

[K-1-B1 21

11.3 | IlonynpoBOAHUK B MOJIE TIK-1-31 IIK-1- | JI1.1J12.1
BBICOKOI 32 TIK-1-V1 2.2
HanpspKkeHHOCTH /JIek/ IIK-1-B1 €]
Paznea 12. Cxkanupyromast
30H/10Basi MUKPOCKOMUS

12.1 30HI0BbLIE METObI T1IK-1-31 IIK-1- JI1.1J12.1
WCCIIe/IOBAHMSI IOBEPXHOCTH 32 [IK-1-V1 2.2
TBepAbIX Tell. TyHHeNIbHas [IK-1-B1 €)!
ATOMHO-CHJIOBas
MHUKPOCKOITHUS U UX
Mo udukarun /TIp/

12.2 | HccnenoBanue MK-1-31 TIK-1- JIT.1J12.1 KM1 P19
MUKPOCTYKTYPbI 32 [IK-1-V1 J12.2J13.1
MOBEPXHOCTEN 00pa3LoB U [IK-1-B1 JI3.2 JI3.3
OTIpe/ICTICHHE 21
ANEKTPOPUIUICCKUX
napaMeTpoB P MOMOIIN
METO/1a CKaHUPYIOILEH
TYHHEJIbHOH
MuKpockomnun /J1a6/

12.3 | OcBoeHHE TEOPETUIECKOTO U TIK-1-31 TIK-1- | JI1.1J12.1
MPaKTUYECKOTO MaTepHalia 32 [IK-1-Y1 J12.2
pasznena 12 /Cp/ IK-1-B1 21

12.4 | CxaHupytomas 30HJ0Bas IK-1-31 IIK-1- JI1.1J12.1
MHKpockorust /JIex/ 32 [IK-1-V1 22

[IK-1-B1 €]
Pa3gen 13. OnTuuyeckue
CBONCTBA
MOJYNPOBOHUKOB

13.1 | Onruueckue cBoiicTBa TIK-1-31 TIK-1- JI1.3J12.1
MOJIyPOBOIHUKOB. CIIEKTPBI 32 [IK-1-Y1 J12.2
MOTJIOIIEHHS/TIPOIy CKaHuUs / TIK-1-B1 21
Ip/

13.2 | HccnenoBaHue CIIEKTpOB TK-1-31 TIK-1- JIT.1J12.1 KM1 P20
MIPOIYCKaHUS 32 [IK-1-Y1 JI2.2J13.1
MTOJTYTIPOBOTHUKOBBIX TIK-1-Bl1 JI3.2J13.3
MaTtepuaioB MeTogoM Pyphe- 21
crekrpockonuu /J1a6/

13.3 | OcBoeHHE TEOPETUIECKOTO U TIK-1-31 TIK-1- JI1.3J12.1
MPaKTUYECKOTO MaTepHalia 32 [IK-1-V1 2.2
pasnena 13 /Cp/ IK-1-B1 21




13.4 | Onruueckue cBoicTBa 9 IK-1-31 IIK-1- | JI1.1 J11.2
MOJTYTIPOBOTHUKOB /JIeK/ 32 TIK-1-Y1 JI1.3J12.1
I1K-1-B1 2.2
€|
Pa3nen 14. CuoBas
onTHKa
14.1 | Cunosas onrtuka /I1p/ 9 IK-1-31 TIK-1- | JI1.3J12.1
32 [IK-1-Y1 2.2
IK-1-B1 21
14.2 | OcBoeHHE TEOPETUIECKOTO 9 TIK-1-31 TIK-1- | JI1.3J12.1
MaTepuaia pasuaena 14 /Cp/ 32 TIK-1-Y1 2.2
I1K-1-B1 21
14.3 | CunoBas ontuka /JIex/ 9 MK-1-31 MK-1- | JI1.3J12.1
32 IIK-1-¥1 2.2
IIK-1-B1 21
5. POHJ OLIEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEILHOM MOATOTOBKH
Kon KonTponsHoe TIposepsiembie
KM MeponpHsTHE HHIUKATOPBI Bompocs! [uis TOATOTOBKA

KOMITETCHLIMH




KM1

Dx3amend

IK-1-31;1IK-1-
32;IIK-1-Y I;IIK-1-
Bl

Juonst IIoTTky, X SHEpreTHYecKas AuarpaMMa, BOJIbT-aMIIepHast
xapakTrepucTuka. [lepeHoc 3apsiaa uepe3 KOHTAKT METaILT —
MOJIYIIPOBOJHHUK.

KonTakrHBIe 1 GECKOHTAKTHBIC METO/IBI H3MEPEHUS Y ICTBHOTO
CONpOTHUBIIEHUS. [IByX30HI0BbII METO/ U YETHIPEX30HOBbIN METO/IBI U
MX MOJU(PHKAIHH.

Merton 3epKabHBIX H300paKeHUH U eT0 TIPHMEHEHHE IS OIICHKA
MOMPaBOYHBIX KOA()(HUIIMEHTOB IPH pean3alui YeTHIPEX30H0BOTO
MOTOJa.

Meton COnpOTUBIIEHUS pACTEKaHHUS.

Meron Ban-nep-Ilay.

Otrnonenue ot 3akoHa Oma. “Teruibie” u “ropsure” HOCUTENH 3apsa.
ITonynpoBOAHUKH B 2JIEKTPUUECKUX MOJISX BHICOKOH HANPSKEHHOCTH.
Hacwimenue npeiidoBoii ckopocTh. DNeKTpUIecKuii mpoOoit B 1/
npubdopax.

HepaBHOBeCHbIE HOCUTENH 3apsi/ia, XapaKTePU3YIOLINE X MapaMeTpBhI.
AwmOunonsapHsiit kodpduruent aunddy3nun n amouonsapHas nperidopas
MOJBHKHOCTh HEPABHOBECHBIX HOCUTEJICH 3apsma.

Mertoabl u3mMepeHust peiioBoil MOABMKHOCTH, KO PHULIHEHTa
muddy3un, BpeMeHH XKHU3HH HEPaBHOBECHBIX HOCHTENEH 3apsia.
BouneT-(hapanHpie XapaKTepUCTHKA CTPYKTYP METaJUI-TIONYIIPOBOIHIK H
MAII ctpykryp.

[TpuoBepXHOCTHBIN 00bEMHBIH 3apsi] U quddepeHIranbHas
MOBEPXHOCTHASL €EMKOCTb.

Emxocte M/III - cTpyKTypBL.

3aBHCUMOCTb EMKOCTH CTPYKTYpPBbI METaJUT-oaynpoBogHuk u M/IIT-
CTPYKTYpBI OT HanpsiKeHusl. YacTOoTHas 3aBUCUMOCTh EMKOCTH.
ITapaMeTpsI TITyOOKHX YPOBHEMH, CBSI3b MEXKIYy KOIPPHUIIMEHTAMU
3axBaTa U Kod(duIreHTaMu TeMIOBOro UCITyCKaHUsI HOCHTENeH 3apsa.
3anonHeHne rTy0OKUX YpOBHEH JICKTPOHAMHU; ypaBHEeHHe OalaHca,
PaBHOBECHOE COCTOSIHUE.

Penakcanuy eMKOCTU CTPYKTYpbl METAJLI-IOIyIpOBOAHUK nuinu M/JITI-
CTPYKTYPBIL.

TepmocTUMyIHpOBaHHAs eMKOCTb. PDOTOEMKOCTb.

C-V MeTox n3MepeHus pacipeaeieHus KOHIEHTpaluY JIETUPYIoLen
npumecH. Ompezenenne napaMeTpoB IIyOOKHX YPOBHEH METOAOM
TEpMOCTUMYJIUPOBAHHONW EMKOCTH.

HecranuonapHast crieKTpocKkonus riy0okux ypoBHeit (Meron DLTS).
DoTOpe3NCTHBHEIHN 3 dEKT, cTalmoHapHast (JOTOMPOBOIUMOCTE.
CriexrpaiibHas 3aBUCUMOCTb CTallMOHAPHOM (HOTONPOBOANMOCTH.
®azoBast 1 4aCTOTHAS 3aBHCUMOCTH (JOTONPOBOANMOCTH.

M3Mmepenne napaMeTpoB HEPABHOBECHBIX HOCUTENEH 3apsiia METOJaMU
U3MEPEHUs CTALIMOHAPHOM U YaCTOTHOH 3aBUCUMOCTEH
(OTONPOBOUMOCTH.

HK — ®@ypbe cneKTpOCKOIINYECKUE METO/IbI UCCIIEOBAHUS
MPUTIOBEPXHOCTHBIX CIIOEB MTOIYIPOBOTHHUKOB.

PusnyecKkre OCHOBbI CKAaHUPYIOIIEH TYHHEIbHON U aTOMHO-CHIJIOBOU
MHKPOCKOITUH.

Mertonbl ckaHUPYIOLIEH 30HI0BONH MHUKPOCKOIIHH.

IIpencraBnenus 06 ONTHUECKON CTOHKOCTH MOTYIPOBOJHUKOBBIX U
JUNIEKTPUUECKUX MaTepUalIOB.

JlazepHBIit TpoOO¥ IO IEHCTBHEM HETIPEPBIBHOIO M UMITYJIBCHOTO
U3ITyYCHUSL.

Mertonbl U3MEpEHHsI ONTUYECKON CTOMKOCTH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Haspamue [IpoBepsiembie
HHTIKATOPBI Coneprxanue paboTsI
padoThI padoThI N
KOMTIETEeHIUH
P1 [Ipakruueckoe IK-1-31;I1K-1- CBoiicTBa 00bEMHBIX MOJTYIPOBOJHHKOBBIX MaTEPUANIOB,
3ansTHe 1 32;IIK-1-YI;IIK-1- | snuTakCHaNbHBIX IUICHOK M HPHOOPHBIX CTPYKTYP, XapaKTePHCTHKI

Bl

KOTOPBIX HEOOXOIUMO 3HATH UHXKEHEPY-MaTepHATIOBEY.
Knaccugukanus MeTo 0B UcCaeI0BaHU GU3NIECKIX CBONCTB 00bheMa,
MTOBEPXHOCTH IMOJYITPOBOTHIKOBBIX MaTEPHAJIOB, IJICHOK U MIPHOOPHBIX

CTPYKTyp




P2 IIpakTuueckoe IK-1-31;1IK-1- Konrakr MeTami- nomynpoBoaHuK, 6apeep [lloTTku. DHeprerndeckas
3aHATHE 2 32;IIK-1-Y1;IIK-1- | amarpaMmMa, eMKOCTh, KOHTAKTHasl pA3HOCTh ITOTEHIINAJIOB,
B1 BOJIbTAMITEpHAs U BOJIbT-(hapajHast XapaKTepUCTHKI.
DrnekTpopu3nUecKue U MEXaHUIECKIE CBOMCTBA KOHTAKTa
P3 IIpakTuueckoe IK-1-31;IIK-1- BiusiHre OBEPXHOCTHBIX COCTOSIHUN. MeXaHu3Mbl IIEpeHOCca
3aHATHE 3 32;IIK-1-Y1;IIK-1- | HOcuTenel 3apsaa yepe3 KOHTAaKT. OMUYECKAE KOHTAKTHI, CITIOCOOBI UX
Bl MPUTOTOBJICHUS. KOHTAKT MOTyNPOBOIHUK - TOJTYTIPOBOTHHK,
SHEpreTHYecKast JruarpaMmma, CBOHCTBa
P4 [Ipakruueckoe MK-1-31;I1K-1- T'ereponepexo/ibl U TeTEPOCTPYKTYPhI, IPUMEHEHUE
3aHsTHE 4 32;I1K-1-Y 1;IIK-1- | MHOrOKOMIIOHEHTHBIX TBEPABIX pacTBOpoB. [ToneBble TpaH3UCTOPEI €
Bl reTeporepexoiaMy Ha MOJyIIPOBOIHUKOBBIX coenrHeHusx. MOIT
CTPYKTYpBI, TpeOOBaHUS K CBOMCTBAM TIOJ3aTBOPHOTO JMAJICKTPHKA
P5 [Ipakruueckoe IMK-1-31;I1K-1- JuddepennnanpHasi KBa3UCTATUIECKAS U BRICOKOYACTOTHAS €MKOCTb
3aHATHE 5 32;ITK-1-Y ;IIK-1- | MOII ctpykryp. D PekT KopoTKOro KaHana, HachklIeHue qpeiioBoii
B1 CKOPOCTH U MOJBUKHOCTH, MEXaHU3MBI peJIaKCallui UMITYJIbca U
SHEpPruM HOCHUTEJIEH 3apsia
P6 [Ipakruueckoe IMK-1-31;I1K-1- KoHnrtakTHBIE METO/IBI H3MEPEHUS YICIBHOTO COPOTUBIICHUS U €TO
3aHsATHE 6 32;ITK-1-Y 1;IIK-1- | oqHOpOXHOCTH: IBYX30HOBBIH, YE€THIX30HA0BBIH,
B1 JIByXKOMOWHAIIMOHHBIA YeTBIPEX30H0BbIA MeTo 1, MeTo 1 BaH-nep-Ilay,
METOJI CONTPOTHBIICHNUS pacTeKaHus. Mo/ieb KOHTaKTa 30H1a C
MOBEPXHOCTHIO MOTYNPOBOTHIKA B CpepHUECKUX M HMITHHAPHIECKAX
KOOpIHMHATaX, BIUSHUE T€OMETPUH 00pa3LoB.
P7 [Tpakruueckoe MK-1-31;I1K-1- U3mepeHue ynenbHOro CONMPOTUBIICHHS SITUTAKCUATIBHBIX,
3aHsaTHe 7 32;ITK-1-Y 1;IIK-1- | nuddy3rnOHHBIX ¥ HOHHO- JISTHPOBAaHHBIX CJIOCB. HyKTHBHBIA U
B1 €MKOCTHOM METOJIbl U3MEPEHUS YIEIbHOIO COIIPOTUBIICHUSL.
Otrnonenue ot 3akoHa OMa, HeTTMHeHHass TPOBOJMMOCTD
P8 [Ipakruueckoe ITK-1-31;I1K-1- [TapameTpsl MOITyNPOBOTHUKOBBIX MAaTEPUAIIOB, ONPEACISICMbIE IPH
3aHATHE 8 32;ITK-1-Y 1;IIK-1- | momormy BodbT-(hapaJHbIX METOJOB: 00bEMHOE TeHEPAIMOHHOE BPEMSI
B1 HOCHUTeNeH 3apsiia, pacipeeieHue JeTHPYoIIed MPUMeCH 110 TITyOnHe
00pa31oB, SHEPreTHYECKOe MON0KEHHE, KOHIIEHTPAIHS, CCYeHNE
3axBaTa IMIyOOKUX JIOBYLIEK B MOJYTIPOBOIHUKAX
P9 [Ipakruueckoe IMK-1-31;I1K-1- Meton DLTS, ero BO3MOXHOCTH JIJIsl HCCIIEIOBAHUS psijia
3aHsTHE 9 32;ITK-1-Y1;IIK-1- | xapakrepucTuk riryookux nentpoB. [Ipumenenne metona KenpBuHa mis
B1 OIIPENEIEHUS TOBEPXHOCTHOTO IIOTEHIIMAIIA
P10 [Ipakrrueckoe MK-1-31;I1K-1- Onpenenenue BpeMEHH )KU3HU HEOCHOBHBIX HOCUTENEH 3apsia Mo
3anstue 10 32;ITK-1-Y 1;ITK-1- | crarroHapHO# (OTOMPOBOIUMOCTH U TIO €€ 3aTyXaHuio V3MepeHue
B1 aMOMITOIIIPHOI TTOJBIKHOCTH M aMOUTIONIIPHOTO KO3 dHITIeHTa
UG y3un HepaBHOBECHBIX HOCHUTEINEH 3apsiia METOJOM JIBUKYIIET OCs
CBETOBOI'O JIyya
P11 [Tpakruueckoe MK-1-31;I1K-1- [TosrynpoBOIHUK B 10JI€ BEICOKOM HAIPS>KEHHOCTU. 3aBUCUMOCTD
3ansaTue 11 32;IIK-1-Y1;I1IK-1- | moaBHKHOCTH M KOHIIEHTPAIIMM HOCUTENEH 3apsiaa OT HaNPsHKEHHOCTH
B1 MoJIst
P12 [Ipakruueckoe MK-1-31;I1K-1- 30H10BBIE METOABI HCCIEAOBAHHS TOBEPXHOCTH TBEPABIX TEI.
3aHsTHe 12 32;TIK-1-YI;IIK-1- | TyHHenbHast aTOMHO-CHIIOBast MEKPOCKOITHS U UX MOAU(DHKAIINU
Bl
P13 [Ipakruueckoe ITK-1-31;I1K-1- OnTudeckue CBONCTBA MOITYTPOBOAHUKOB. CIIEKTPBI
3ansTue 13 32;IMK-1-Y1;IIK-1- | mornommeHus/mporry cKaHust
B1
P14 [Tpakruueckoe MK-1-31;11K-1- CuioBasi onTiKa
3ansaTue 14 32;I1K-1-V 1;IIK-1-
B1
P15 JlabopaTopHnas MK-1-31;I1K-1- Merto1bl IPUTOTOBICHUSI OMUYECKUX KOHTAKTOB; U3MEPEHHE
pabora 1 32;I1K-1-Y I;IIK-1- | remnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOJHOCTH YETHIPEX30HOBBIM
B1 METOI0M
P16 JlabopaTopHas ITK-1-31;I1K-1- U3mepenue pacripeneneHus yaenbHOTO COMPOTUBIICHHUS 10 IIACTHHE
pabota 2 32;ITK-1-Y 1;IIK-1- | 9eTbIpex30HI0BBIM METOAOM, BIHSHUE MTONPABOYHON (HYHKIINH Ha
B1 pe3yabTaThl U3MEPEHHUS YIAETBbHOIO CONPOTUBIIEHUS
P17 JlaGoparopnast IMK-1-31;I1K-1- M3mepenne 0THOCUTENLHOM pabOThI BEIXO/1a AJIEKTPOHOB U3
pabota 3 32;IIK-1-Y1;IIK-1- | moBepXHOCTH MOIyIIPOBOJAHUKOB MeT010M KenbBruHa
B1
P18 JlabopaTopHnas MK-1-31;I1K-1- M3mepenue pacnpeneneHnst BpEMEHU KU3HU HEOCHOBHBIX
pabora 4 32;ITK-1-Y I;IIK-1- | HepaBHOBECHBIX HOCUTENEH 3apsiia Mo MIacTUHE

Bl




P19 JlabopaTtopHast IK-1-31;1IK-1- HccnenoBanne MHKPOCTYKTYpPBI IOBEPXHOCTEH 00pa3IoB U
pabota 5 32;ITK-1-Y 1;IIK-1- | onpenenenue 3aeKTpohU3UIECKUX MapaMeTPOB MPH MOMOIIH METO/1a
Bl CKaHUPYIOIIEH TYHHEIBHOW MUKPOCKOIIMH
P20 JlabopaTopHas MK-1-31;I1K-1- UccnenoBanne cieKTpoB MPOITyCKAHUS MOTYTPOBOTHUKOBBIX
pabota 6 32;ITK-1-Y I;IIK-1- | maTepuanoB metogoM Oypbe- CIIEKTPOCKOIHH
B1

5.3. OueHo4Hble MaTepPUAJIbl, HCIOJIb3yeMble ISl IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

B xoHIe yueOHOI mporpaMMBbI IPEYCMOTPEH SK3aMEH.
DK3aMEHAITMOHHBIN OMIIET COCTOUT M3 2-X BOMPOCOB. TUIIOBBIC BOIIPOCHI 9K3aMEHa MPHUBEICHBI B BOIIPOCaX CaAMOIIOATOTOBKH.

5.4. MeToauka OLleHKH OCBOCHHsl JUCHMILUINHBI (MoayJs, npakTtuxku. HUP)

[ITkara orieHUBaHUS 3HAHWUH 00yJaroNINXCs Ha SK3aMeHe:
O1eHKa «OTJIIMYHOY - CTYACHT TI0Ka3bIBaeT ITyOOKHe, HCUEPIIBIBAIOIIIE 3HAHIS B 00beMe POHIEHHON IPOrpaMMBI, CIOCOOEH
NPUMEHEHUTH MOydeHHbIe 3HAHUS Ha IPAKTUKE, IPAMOTHO U JIOTHUECKH U3J1araeT MaTepHai Ipu OTBETe, yMeeT (OpMYIUPOBATh
BBIBOJIbI M3 U3JI0)KEHHOT'O TEOPETUUECKOTO MaTepuala, yMeeT CaMOCTOSATENBHO OAOUPATh U HCIOJIL30BATh JIUTEPATYPY 10
COOTBETCTBYIOIINM O0JIACTSIM HAYKH.
O1eHKa «XOPOIIO» - CTYJEHT MOKa3bIBaeT TBEPAbIC U JOCTATOYHO MOJIHbIE 3HAHUS B 00beMe IPOHCHHO MPOrpaMMBI, JOIMYCKaeT
HE3HAuUTEIbHbIE OLIMOKU P OCBELIEHUH 33laHHBIX BOIIPOCOB, IPaBUIbHO AEHCTBYET MO MPUMEHEHHIO 3HAHUH Ha MPaKTHKE,

YCTKO H3JIaract MaTcpuall.

OHeHKa «YOOBJICTBOPUTECIIBHO» - CTYJICHT IMOKA3bIBACT 3HAHUS B o0bemMe HpOfI,Z[eHHOfI TMpOorpaMmabl, OTBETHI U3JIaracT XOTd U C
OLLII/I6KaMl/l, HO crioco0eH HCTIPABUTLCS NOCJIC JOTIOJHUTCIBHBIX U HABOAAIINX BOIPOCOB, IMTPABUIILHO Z[eﬁCTBYET 0 NPUMEHCHHUIO

3HaHUHN Ha IMPAKTUKE;

Or1eHKa «HEYIOBIETBOPUTENEHO) - CTYACHT JOITycKaeT rpyOble OMMMOKN B OTBETE, HE IOHUMAET CYITHOCTH M3J1araeMoro BOIIpoca,
HE yMeeT MPUMEHSTh 3HAHUS Ha [IPAKTHKE, 1T HEHOJIHbIE OTBETHI HA JOIIOJHUTENIbHbIC U HABOJSIIME BOIIPOCHI.
OueHKa «He sIBKa» — CTYJICHT Ha 9K3aMeH He SIBUJICS.

6. YHAEBHO-METOIUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomenayemas iurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

Bubanoreka

I/I3I[8.TCJ'ILCTBO, ron

JI1.1 |IlaBnos JI. II.

MeTobl onpeieNeHAs
OCHOBHBIX TIApaMeTPOB
MOJTYTIPOBOJHUKOBBIX
MaTepuajoB: yued. mocodue
JUISL CTYI. BY30B CIIEIl.
'TlomyipoBOTHUKOBBIE
npuOopsI'

bubmmorexa MUCuC

M.: Bercmr. mik., 1975

JI1.2 |Lanenko E. @.,
Yepkamux H. B.

[TosrynpoBOAHUKOBBIC TPHOOPHI
U yCTpoiicTBa: y4eb. mocoodue
0 KypcCy "DIIeKTPOTEeXHHUKA U
OCHOBBI JIEKTPOHUKH"

bu6munorexa MUCuC

M.: MI'Y4, 1983

JI1.3 | bonu-bpyesuu B. JI.,
Kanammaukos C. T

Du3MKa MOy TPOBOIHHKOB:
y4e0. mocobue A Gu3. Crel.
BY30B

bu6munorexa MUCuC

M.: Hayka, 1977

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOPBI, COCTAaBHTEITH 3arnaBue bubnmoreka W3narenbcTBO, roj
JI2.1 | KupeesII. C. ®u3KKa NOTYIPOBOIHHUKOB: bubnrorexka MUCuC M.: Beici. mk., 1975
VYueb. mocobue I BTy30B
JI2.2 | Hlanumosa K. B. ®Du3mKa NOITYIPOBOIHHUKOB: Bbubmmorexka MUCuC M.: DHeproaTomusaar, 1985

Y4eOHHK 7151 By30B IT0 CIIIl.
'TlomypoOBOJHUKOBBIE U
MHKPOAJIEKTPOH. IPHOOPHI'

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, rox
JI3.1 |IMomucranckuii FOpuit | Texnomorus Bbubmnorexa MUCuC M.: YVueba, 1981
I'puropneBuuy, EBceeB | momynpoBOJHUKOBBIX

Buxrop AnekceeBud,
KoxwuTtos Jles
Bacunwesuu, ap.,
Kpanyxun BceBonon
BanepbeBuu

MaTepHaJIOB U HIIEMEHTOB
MHKPO3JIEKTPOHUKH: JIa0.
MPAKTUKYM JUIS CTYJ. CIIEL.
0643, 0604, 0629




ABTOpBI, COCTaBUTEIH 3arnaBue Bubanoreka W3naTenbcTBO, roj
JI3.2 | JJagpiruu EBrenwmii Texuomorus bubmunorexa MUCuC M.: Vueba, 1989
AJlekcaHIpOBHY, MOJTYTTPOBOJHUKOBBIX
KypHocoB AHatonmii | mpuOOPOB M MHTETPAITBEHBIX
HBanosuy, CaBkoB cxem: Pazn.: OcHOBHBIE
T'ennagnii MIPOLIECCHI IITAHAPHOU
HuxkonaeBuu, TEXHOJIOTHH
MenbHUKOB MOJTYTTPOBOTHUKOBBIX
Anexcannp JIsBoBHY, | mpHOOPOB M MHTETPAIBHBIX
Jlanepirun EBrenuii cxeM: J1ab. MpaKTUKyM JUIs
ArekcaHIpOBHY ctyn. cuen. 20.02, 20.03
JI3.3 | JJageirun EBrenwmii Texnonorus Bbubmnorexa MUCuC M.: Vueba, 1989
AJekcaHIpOBUY, MOJTYTTPOBOJHUKOBBIX
KypHOcoB AHaTonmii | mprOOPOB U MHTETPATBHBIX
HBanosuu, CaBkoB cxeM: Pazz.: Meroasl
I'ennanuii panuanvoHHON TEXHOJIOIHH,
HuxkonaeBuu, OMUYECKHE KOHTAKThl U
MensHIKOB KOHCTPYKIIUH KOPITYCOB B
Anexcannp JIbBoBUY, | IIPOU3BOACTBE
Jlagepirun EBrennii MOJIyTIPOBOIHUKOBBIX
AjekcaHIpOBHY IpUOOPOB M MHTETPATBHBIX
cXeM: J1a0. MPaKTUKYM JUIs
ctya. cuen. 20.02, 20.03
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn « AHTepHET»
scopus.com scopus.com science.gov sciencedirect.com
31 |science.gov
sciencedirect.com
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 | Win Pro 10 32-bit/64-bit
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPodecCHOHAIBLHBIX 623 TaHHBIX
n.i scopus.com
N.2 |science.gov
N.3 |sciencedirect.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ay | Hasnauenue | OcHamenne
| K-403 | JlabopaTopus | nabopaTopus CKaHUpYFoIas 30H10Bas Ntegra
K-417 HayuHno-uccrnenoBatenbckas nabopaTopus | KOMIUIEKC OOOPYHOBAaHUS ISl MOCIEPOCTOBOM MOATOTOBKH
[IOJlyYeHUs TOHKUX IUIEHOK METOJIOM | IOBEPXHOCTH, YCTAaHOBKA  MArHETPOHHOIO  HAaIbUICHUS
MarHeTpOHHOTO HAIIBUICHUS: Sunpla 40TM, onrtuueckuii mukpockon ZEIZZ, cuctema
ONTHYECKUX HCCIEAOBAHUH IUICHOK (dIUTHIICOMETp) Aunba-
SE, HacToibHas YCTaHOBKa MAarHeTPOHHOI'O HalbUICHHS
Denton Vacuum




K-406

VYueOHas ayauTopus

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

K-405

VYueOHas ayauTopus

MHKpockon onTtudeckuif Meram P-1 ¢ 61oxom mutanust (5
IIT.), MUKPOCKON ontuiyecknii MMYVY-3 ¢ G10kOM NUTaHHS,
MHUKPOTBEPIOMEDP TIMT-3, MeTaJutorpaduIecKuii
Mukpockonn MUP-12, 06pas3nel peHTreHOBCKUX TPYOOK H
PEHTreHOBCKUX Kamep (3 mT.), Habop AEMOHCTPAILIMOHHOTO
obopynoBaHMs B  TOM  YHCIE: JIOCKa  ydeOHas,
MyJbTUMEANHHBIN mnpoekTop, I[IK, maker IUIIeH3MOHHBIX
nporpamm MS Office, 3kpaH NPOCKIMOHHBIN, KOMILIEKT
y4eOHO# Mebenu

JIro6oit KOpITyC
MynsTuMenuitnas

VYueOHasg ayguTopHs IS IPOBEICHUS
3aHATHH JIGKIMOHHOTO THIIA W/WIM JUIs
IIPOBEIEHUS NPAKTUYECKUX 3aHATUMI!

KOMIIIEKT y4eOHoH mebenu 10 36 MecT i 00ydaroImuxcs,
MyJIbTHMEANHHOE  00OpyJOBaHHE, MAarHUTHO-MapKepHas
JIocka, pabouee Mecto mpernonaBartens, IIKc moctymom K
UTC «Uureprer», DUOC yHuUBepcuTeTa 4Yepe3 IJIHMIHBIA
kabuner Ha mnargopme LMS Canvas, IHMIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

Yuranbabii 3a1 Ne3 (B)

KOMIUIEKT  y4yeOHOW MeOenn Ha 44 wmecra  ais
obyuaromuxcs, MOV Xerox VersaLink B7025 ¢ ¢pyHxiuei
MacmTaObupoBaHUs TeKkcToB MW m3o0paxkenwmit, 8§ IIK ¢
goctynom k HWTC «Uuateprer», OUOC yHHBepcuTeTa
yepe3 JHMYHBIA KaOuHer Ha tardpopme LMS Canvas,
nuieH3nonHble mporpamMel MS Office, MS Teams, ESET
Antivirus.

JTro6oit KOpITyC
MynbTumeauiinas

VYueOHas ayauTopws U TIPOBENCHUS
3aHSATUH JIGKIMOHHOTO THIA W/WIN JUIS
MIPOBEJCHMSI TPAKTUUECKUX 3aHATHI:

KOMIUIEKT y4eOHoW Mebenu 1o 36 MecT Uil 00ydJaroIuxcs,
MyJIbTHMEANIHOE  00OpyJOBaHHE, MAarHUTHO-MapKepHas
Jnocka, pabouee mecto mpenonaBarens, I[IKc moctymom k
UTC «Unateprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmnargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

[IpoBeneHue NPaKTUIECKUX 3aHATUH OCYLIECTBISETCS UCKIIOYUTEIBHO B Ay IUTOPHUSIX, 00ECIEUEHHBIX MyIbTUMEIUIHBIM
000pyI0BaHHEM, C BO3MOXHOCTBIO ITOKa3a MPE3CHTALMI 1 BUICO(PUIEMOB.

ITpoBeneHye NPaKTUYECKUX 3aHATUN MOKET IPOU3BOJUTHCS C UCIIOIb30BAHUEM TEXHOJIIOTMUECKOTO U UCCIIEI0BATENBLCKOIO
000pyIOBaHHSA COOTBETCTBYIONIUX Ta00paTOpHil.
IIpakTudeckue 3aHATUS JOMKHBI OBITh HAllETIEHBl H3y4YeHUE 0COOCHHOCTEN PeanbHOro TEXHOIOTHYECKOTO U UCCIIE0BATENbCKOTO
000pynoBaHHs1, 0COOCHHOCTEH M TEXHOJIOTMIECKIX OTPAaHNUYECHHH, a TAloKe CII0CO00B UX MTPEOI0TICHHUSI.

[IpoBeneHme ayIMTOPHBIX 3aHATHH IPEyCMaTPHUBACT UCTIOIH30BAaHNE B YIEOHOM Kypce aKTHBHBIX U HHTEPAKTHBHBIX TEXHOIOTHI:
- IIpU TIPOBECHUH NPAKTHUECKUX 3aHATHI OMyCKaeTcsl HCIONb30BaHue MponpuerapHoro I10, BXxoasmiero B cocTan
TEXHOJOTHYECKOT0 U HCCIIEA0BATENBCKOTO 000PYI0BAHHSI.
JlucruinHa OTHOCHUTCS K TOYHBIM HayKaM M TpeOyeT 3HaUNTeNbHOT0 00heMa CaMOCTOATEIbHON paboThl. OTIeNbHbIe YIeOHbIe
BOIIPOCHI BEIHOCSITCS HA CAMOCTOSITENIBHYTO ITpopaboTKy. IIpu 3TOM OpraHn3yroTcs IpYNIOBBIE U HHAUBHIYAIbHBIC KOHCYIBTAINN.
KadecTBeHHOE OCBOEHUE AUCIMILUIMHBI BO3MOYKHO TOJIBKO MPU CUCTEMAaTHUYECKOI caMOCTOsATENbHOI padoTe.

IMToaroToBka K KOHTPOIBEHBIM PadOTaM NMPOBOANUTCS B YaChl CAMOCTOSTEIBHON paboTHI H, IPH HEOOXOJMMOCTH, B YaCHI

KOHCYJbTalUl JTEKTOpa.

Mo Kypcy HpeaycMOTpeH SK3aMeH.




Marepuans! Kypca (Ipe3eHTanuy JeKIuil, peKkoMeHIyeMas INTepaTypa, BUIeOMaTepHalbl U JIp.) IPUBOAATCS B cucteme LMS
Canvas 1o Mepe 0CBOEHHs AUCIIUILIUHBI.




