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MATrHMTOJIEKTPOHUKHA U MUKPOCHCTEMHON TEXHUKH

3akpernieHa 3a nojapaseicHieM Kadenpa Texnomorun MmarepranoB IEKTPOHUKA

Hanpasnenue noaroToBKu

28.04.01 HAHOTEXHOJIOTUN U MUKPOCHUCTEMHAS TEXHUKA

Ipoduns Hanorexnonoruu, Matepuanbl MUKPO- 1 HAHOCHCTEMHOH TEXHUKH
Keamuduxauus Maructp
Dopma 00ydeHHs o4Hast
OOmas Tpya0eMKOCTb 43ET
Yacos 1o yueOHOMY IUIaHy 144 @DOpMBI KOHTPOJISL B CEMECTpax:
B TOM UHUCJIE! 9K3aMeH 2
ayJUTOPHBIC 3aHATHS 51
caMmocTosITeNnbHas pabora 57
36

JacoB Ha KOHTPOJIb

PaCHPEJIEJICHHe YacoB JUCHHUIIMHBI 10 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2)

Kypee>) Hroro

Henens 18

Bun 3anaruit VII PII vII PIT

Jlexuuu 17 17 17 17
JlaboparopHbie 17 17 17 17
IIpakruyeckue 17 17 17 17
Uroro ayn. 51 51 51 51
KonrakrtHas paborta 51 51 51 51
Cam. pabora 57 57 57 57
Yacel Ha KOHTPOJIb 36 36 36 36
Hroro 144 144 144 144




IIporpammy coctaBun(u):

Pabouas mporpamma
MeccoaypoBckasi CHEKTPOCKONUS MATEPHAJOB MATHUTOJIeKTPOHUKH U MHUKPOCHCTEMHOM TeXHUKH

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOoCTOATEFHO YCTaHABIMBAEMBIH 00pa30BaTEeIbHBIN CTAaHAAPT BHICIIETO 00pa30oBaHus - MarucTpaTypa OenepansHoe
rocyJapCcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKACHHE BhICIIEro o0pa3oBanus «HallmoHanbHBIN HCCIe0BaTEIbCKUM
texHonornueckuit yauupepcutetr «MMUCuC» mno Hanpasienuto noarorosku 28.04.01 HAHOTEXHOJIOT'MU 1
MUKPOCUCTEMHAS TEXHUKA (mpuxa3s ot 05.03.2020 r. Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUH y‘I€6HOF0 IJ1aHa:

28.04.01 HaHOTEXHOJIOTHH M MUKPOCHCTEMHAs TeXHUKa, 28.04.01-MHTM-22-1.plx HaHOTEXHOIOTHH, MaTepHUAaTbl MUKPO- U
HaHOCHCTEMHOM TEXHUKH, YTBEPKIEHHOr0 YueHbIM coBeToM GI'AOY BO HUTY "MUCuC" B cocrase coorsercTByromein OIIOII
BO 22.09.2022, mpotokon Ne 8-22

YrBepxnena B coctase OIIOIT BO:

28.04.01 HanoTexHOMIOTHM 1 MUKPOCHUCTEMHASI TEXHUKA, HaHOTEXHOIOTMH, MaTepralibl MUKPO- 1 HAHOCUCTEMHOW TEXHUKH,
yrBepxkieHHON YueHbiM coBeToM PI'AOY BO HUTY "MUCuC" 22.09.2022, npotoxon Ne 8-22

Paboyas mporpamMma onoOpeHa Ha 3aceaHun
Kadeapa TexHosiornn MmaTepuajioB 3J1eKTPOHUKH

ITporokon ot 18.06.2020 r., Nel10

PyxoBoaurens moapasaenenus Kocrummn Bnagnmup ['puropseBud, 1.¢.-M.H., mpodeccop



1. HEJIX OCBOEHUA

1.1 | Llensro ocBOSHUS TUCIUIITHHBI MEccOayIpoBCcKas CIIEKTPOCKONHS MaTEPHAIOB HAHO- 1 MUKPOCHCTEMHON TeXHHUKH
SIBIISIETCS TIOATOTOBKA BBITYCKHUKOB K HayYHO-HCCIIEI0BATENbCKON IS TETbHOCTH MIPU BBINOIHEHUN
MEXJUCIUILIMHAPHBIX TIPOEKTOB B IPO(ECCHOHANIBHOI 00JaCTH, B TOM YHCIIE B MHTCPHAIIMOHAIEHOM KOJUICKTHBE, B
9aCTH UCIIOIB30BaHUSA MECCOAYIPOBCKOH CIIEKTPOCKOIMH B BOIIPOCAX MCCIIEIOBAHHS COCTaBa, CTPYKTYPHI M CBOIMCTB
MaTEepPHUaIOB HAHO- U MUKPOCUCTEMHON TEXHUKU.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | AktyanpHble TPOOIEMbl COBPEMEHHOM NIEKTPOHUKU U HAHORJIEKTPOHUKH

2.1.2  |Hctopust u METOIONOTHS HAYKH U TEXHUKU B 00JIACTH 3IEKTPOHUKH

2.1.3 | Meroasl MaTeMaTH4eCKOrO MOAETHPOBAHHS

2.1.4 | MuKpO- 1 HAHOCHCTEMBI B TEXHUKE U TEXHOJIOTHH

2.1.5 | MukpompoueccopHble U MUKPOKOHTPOJUIEPHbIE cucTeMbl. YacTs 1

2.1.6 | CoBpeMeHHBIE METOABI TUATHOCTUKY U MCCIIEN0BAaHHS HAHOT€TEPOCTPYKTYP

2.1.7 | CrnennanmbHbIE BOIPOCH! (PU3MKH MarHUTHBIX SIBJICHUH B KOHJICHCHPOBaHHBIX cpenfax. YacTs 1

2.2 JAucuunianubl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauecTByloniee:

2.2.1 Matepuaisl ¥ 371eMEHTHl CHUHTPOHUKH 1 CITUHBOJIHOBOM 3JIEKTPOHUKU

2.2.2 | MeramtyriepoHbie KOMIIO3UITHOHHBIE HAHOMATEPUAIIbI

2.2.3 | Meroapl cUHTE3a YIIIEPOAHBIX HAHOMATEPHAJIOB

2.2.4 | MonekynspHo-niyukoBas 1 MOC-ruapuiHasi TEXHOJIOTHHI

2.2.5 |IIpakTHka Hay9HO-TEXHHYECKOTO IIEPEBOJIA U JIENIOBAs MIEPEITUCKA, BTOPOH MHOCTPAHHBIN SI3BIK (AHTIIHHACKHUIT S3BIK)

2.2.6 |IIpakTHka HayYHO-TEXHHYECKOTO MIEPEBOJIA U JICJIOBAsI IEPEITUCKA, BTOPOH MHOCTPAHHBIN SI3bIK (HEMELIKHUIT S3BIK)

2.2.7 |IIpakTHka Hay9HO-TEXHHYECKOTO [IEPEBOJIA U IENIOBAsl IIEPEIUCKA, BTOPO MHOCTPAHHBIN SI3bIK ((hPaHITy3CKHUIT S3BIK)

2.2.8  |IIpubopsl U YCTPOHCTBA MAarHUTORIEKTPOHUKH

2.2.9 |IIpoueccsl MONy4eHUs] HAHOYACTHUL] U HAHOMAaTEPHAIOB

2.2.10 | TexHomoruu NOMYy4EHUSI MaTEPUAIOB

2.2.11 | DnexrpeTsl, MyIbTU(HEPPOUKH, MATHUTOIIEKTPHUECCKUE SBICHUS

2.2.12 | DnuoHHAS TEXHOJOTHS B MUKPO- U HAHOHHIYCTPHH

2.2.13 |IloxroroBka K IMponeAype 3aluThl U 3aIlUTa BBITYCKHOH KBaMN(HUKAIIOHHON paboTHI

2.2.14 |IlpennunnomHas OpaKkTUKa

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

IIK-3: Cnioco6eH NpoBOAUTH IKCIMEPUMEHTAIbHBIE PA00THI M 0CBAMBATH HOBbIE TEXHOJIOTHYECKHE MPOIECCHI

3HaThb:

[1K-3-32 IIpennazHaueHne, COBPEMEHHBIC BUABI 000PYIOBAHUS IS IPOBEACHUS aHAIN3a U H3MEPEHUI ITapaMeTpoB
HaHOPa3MEPHBIX 0OBEKTOB

IIK-4: CnocodHocTh opMYIHPOBATH LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHUI, PeaIN30BbIBATL HX BHEIPEHUE B 00J1aCTH
MaTepHaJIoBeeHNsI U TEXHOJIOTUH MATEPHAJIOB /I MUKPO- 1 HAHOCHCTEM B COOTBETCTBHH € TeHIeHIMSIMHA H
NepPCneKTHBAMH Pa3BUTHS MUKPO- H HAHOCHCTEMHOI TEXHHKH, YJHeProcdeperaonnx TeXHOJOTHI U HCIOIb30BAaHHEM
MOCJeTHUX AOCTH:KEHUH HAYKH U TeXHUKHU

3HaTb:

ITK-4-32 OcobeHHOCTH KPUCTAIUIMYECKON CTPYKTYPHI H XapaKTePUCTHIECKHE ITapaMeTphl MeccOayIpOBCKUX CIIEKTPOB MaTepHaioB
JJIEKTPOHUKH, COAEPKAIIUX B CBOEM COCTABE JKEJIE30 UIIU OJI0BO.

[1K-4-31 CoBpeMeHHbIE METOMBI HICCIEA0BAHIS COCTaBa CTPYKTYPHI U CBOMCTB PA3THIHBIX HAHO- MATHUTHBIX MaTEPHAJIOB OT X
2JIEMEHTHOTr 0, ()a30BOr0 U CTEXMOMETPUIECKOT0 COCTaBa, MOBEACHUS IPUMecel U CTPYKTYPHBIX Ae(hEKTOB.

YK-1: Cnocoden OCYIIECTBJIATH KpHTl/l‘IECKHﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHIKCHEPHBIX OGLQRTOB, nmpoueccoB U CUCTEM B
MEXKIUCHIUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMHLIX chyaunﬁ HA OCHOBE¢ CMCTEMHOI'0 IMOaxXo0/1a, BblﬁpaTb U NIPUMCHHUTH
HanOoJIee MOAXOAsIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) cTpaTeruro neiicTBuii

3HaTb:

YK-1-31 O BO3MOXXHOCTSIX W HEAOCTATKAaX MeCCOayIPOBCKOI CLIEKTPOCKOITIH




IIK-3: Cnioco0eH NpoBOANTL 3KCIIEPUMEHTAJIbHbIC PAG0THI H OCBANBATH HOBbIC TEXHOJIOTHYeCKHE NPOLECChI

3HaTh:

[TK-3-31 Teopernueckue OCHOBBI MeCCOAYIPOBCKOM CIIEKTPOCKOIIHH.

IIK-4: Cnioco6HOCTH (hOPMYTHPOBATH LETH U 32241 HAYYHBIX HCCJIEI0BAHN, PeaJIN30BbIBATH HX BHEAPEHHE B 00J1aCTH
MaTepuaJioBe1eHUS U TEXHOJOI'MH MAaTEePUAJIOB 11 MUKPO- U HAHOCUCTEM B COOTBETCTBUU C TCHACHUUAMHA U
nepcneKTHBAMU Pa3BUTHS MHUKPO- U HAHOCUCTEMHON TeXHMKH, JHeProcoeperaoimux TeXHOJIOTHi U HCI0/Ib30BAHHEM
TOCJIeTHUX TOCTHKEHH HAYKH U TeXHUKH

YMmerb:

[IK-4-Y'1 Jlenats BBIBOIBI IO YIYUIICHUIO TOTPEOUTENBCKUX CBOMCTB HAHO- 1 MATHUTHBIX MaTe€pUAIOB HA OCHOBE PE3yIbTaTOB
MPOBEAECHHBIX YKCIIEPUMEHTOB.

IIK-3: Cnocoben NMPOBOAUTDH IKCIICPUMEHTAJIbHbIC paﬁoTu U 0CBAUBATb HOBbBIE€ TEXHOJIOTHYE€CKHUE ITPOLECCHI

YMmerb:

ITK-3-VY2 Tlonk30BaTbest mporpamMmoit 00padoTKH MeccOayIpOBCKUX CIIEKTPOB.

[IK-3-V1 IlpumensaTs MeccOay3pOBCKYIO CIIEKTPOCKOMHIO JUIsl U3y4EHHsI MaTepHaIoB HAHO- 1 MUKPOCUCTEMHON TEXHUKU.

IIK-4: CniocooHocTh (hOPMY/IHPOBATH eI M 321241 HAYYHBIX HCCJIeI0BAHNI, pean30BbIBATh UX BHeAPeHHe B 00/1aCTH
MaTepHAJIOBeIeHHs] U TEXHOJOTUH MAaTePHAJIOB VIS MHKPO- M1 HAHOCHCTEM B COOTBETCTBUH € TEHIAEHIUSIMHA 1
neperneKTHBAMH Pa3BUTHS MHKPO- U HAHOCHCTEMHOI TEXHHKH, IJHeprocdeperalonux TeXHOJOTHI U HCIOIb30BAHUEM
MOCJIEHUX AOCTHKEHHMI HAYKH U TEXHUKH

Baanernb:

[1K-4-B1 HaBsikamu paboTsI B 00J1aCTH IPUMEHEHUS MEcCOAyIPOBCKOM CIIEKTPOCKOIHH JUTS HICCIIEAOBAHHS CBOMCTB
HaHOMAaTepHaJOB.

OIIK-1: Cnoco0eH CTaBUThb U pellIaTh HH:KEHePHbIe U HAYYHO-TeXHHYeCKHeE 32/1a4H B 00JI1aCTH HAHOTEXHOJIOTHii 1
MHMKPOCHCTEMHOM TEXHHKH U HOBBIX MEKIMCUMIIIMHAPHBIX HANIPABJICHUAX HA OCHOBE €CTECTBEHHOHAYYHbIX H
MaTeMATHYeCKHUX MojeJieli, IPUMEHATh B NPOo(eCCHOHAJILHOM 1eATeIbHOCTH 3HaHUA GyHIaMeHTAIbHbIX HAyK, 3HAHUS B
MEKIMCUHIIMHAPHBIX 00/1aCTAX

Baanernb:

OIIK-1-B1 HaBelkamu 1 METOIMKAMH aHAIN3a U Pa3padOTKN (PU3UKO-MAaTEMaTHIECKUX MOZENEH MPOoIeccoB, SBICHUH 1 00BEKTOB
B 00J1aCTH HAHOTEXHOJIOTUHL.

ITIK-3: Cnioco0eH NpoBOANTL 3KCIIEPUMEHTAJIbHbIC PAGOTHI H OCBAHBATH HOBbIE TEXHOJIOTHYECKHE NPOLECChI

Baagernb:

[TK-3-B1 Meronamu n3mepeHust MéccOayIpOBCKUX CIIEKTPOB IPH TEMIEpaTypax OT )KUJIKOTO a30Ta 0 KOMHATHOM, paciingpoBKoi
MEccOayIpPOBCKUX CIIEKTPOB M (DM3HUCCKON HHTEPIIPETAIMEH MOTy4aeMbIX ITapaMeTPOB MaTepPHAIOB HAHOIEKTPOHUKU H
MHKPOCHCTEMHOH TEXHUKH, (ePPUTOB-IITHHENCH, OpTOheppHUTOB, (HeppHUTOB IPaHATOB U TeKCa(eppPUTOB.

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsl

Pa3gen 1. Teopernueckue
OCHOBBI MeccOayIpOBCKOii
CHEeKTPOCKOIHIH.
ITapameTtpsl
MeccHayIPOBCKUX
CHEKTPOB.

1.1 BBoanoe 3anstue. Hayunsie 2 1 [1K-3-32 I[1K-4- JI1.1J12.1
HCCIIEIOBAHUS MATEPUAIIOB 31
HaHO- U MUKPOCUCTEMHOM
TEXHUKHA ¥ METOJIBI,
WCIIONIb3YEeMBIC JUIS UX
npoezeHws. /Jlex/

1.2 dusnueckas CyIHOCTh 2 1 I1K-3-31 IIK-4- JI1.1J12.1
s dexra Méccdayapa. 31
M3oTomsl, Ha KOTOPBIX
HaOmomaercs 3¢ pexT
Mgécchayapa u cXeMbl UX
SIIEPHBIX MepexooB. biok
cxema MécchayIpOBCKOro
CTHEKTPOMETpPA ¥ TIPHHITHUII
ero pabortsr. /Jlex/




1.3 ITapamerpsl 1 [K-3-31 JI1.1J12.1

MeccOayIpOBCKUX CIIEKTPOB:
W30MEPHBIN CIBUT,
TEMIIEPATYPHBIN CIIBUT,
HIMPUHA PE30HAHCHBIX

nuHui. /Jlex/

1.4 [Tapamerpsr 1 [1K-3-31 JI1.1J12.1

MeccOaydIpPOBCKHX CIIEKTPOB:
KBaJIPYIOJIBHOE
pacIeIiecHue, MarHUTHBIE

nonst Ha simax FeS7. /Jlex/

1.5 Pacder xummdeckoit 2 TIK-4-31 T1IK-4- JI1.1J12.1
(hOopMyIIBI KAJIBIIUEBOTO 32
(heppuTa 110 JAHHBIM
PEHTTEHOCTIEKTPAITLHOTO
Mmukpoananu3a /Ip/

1.6 BrinonHenue qoManiHero 5 TIK-4-31 TIK-4- JI1.1J12.1
3aJlaHus U IIOJArOTOBKA K €ro 32
3amure /Cp/

Paznea 2. IIporpamma
00paboTKu
MeccOayIPOBCKHX CIEKTPOB
H ToJIydaeMasi U3 HUX
uHpopmanus.

2.1 [Iporpamma o6paboTku 1 TIK-3-31 T1K-4- JI1.1J12.1
MeccOaydIpOBCKHX 31
cnekTpoB. /Jlex/

2.2 ®duznyeckas v MpaKTHUECKas 1 YK-1-31 IIK-3- JIT.1J12.1
WHpOpMAIHS, U3BJIeKaeMast 31 I1K-4-31
13 MeccOayIpPOBCKHUX
napameTpoB. /JIex/

2.3 Jlaboparopnas padora Ne 1. 2 [TK-3-31 ITIK-3- JIT.1J12.1
OcBoeHHE TPOrpaMMbl V1IIK-3-¥Y2
00paboTKH MeccOayIPOBCKUX IIK-3-B1 TIK-4
cnektpoB «Univem -B1 OIIK-1-B1
MS» /J1a6/

2.4 JlaboparopHas pabora Ne2. 3 YK-1-31 IIK-3- JI1.1J12.1
Pacuer napamerpos 31 IIK-3-V1
MeccOayIpOBCKHX CIIEKTPOB TIK-3-Y2 TIK-3
u -B1 IIK-4-B1
JIMaTHOCTUKA KOMIIOHEHTOB OIIK-1-B1
cnekrpa /J1a6/

2.5 O06paboTka U UHTEPIPETALUS 15 YK-1-31 IIK-3- JI1.1J12.1
MeccOaydIPOBCKHUX CIIEKTPOB C 31 [IK-3-V1
MTOMOILBIO MPOTPaMMBI TIK-3-Y2 IIK-3
Univem MS /Mlp/ -B1 I1K-4-B1

OIIK-1-B1

2.6 [TonroroBka K MpakTHYECKUM 12 YK-1-31 IIK-3- JI1.1J12.1

3aasTusM /Cp/ V1 IIK-3-Y2
[K-3-B1 IIK-4
-B1 OIIK-1-B1

Paznen 3. [Ipumenenne
MeccOayIPOBCKOM
CHEKTPOCKONHH JJIsI
H3Y4eHHUsI METAJLIOB,
CIUIABOB M OKCHIOB JKeje3a
W HAHOMATEPUAJIOB HA UX
OCHOBe.




3.1 IIpumenenue 1 [1K-4-32 JI1.1J12.1
MeccOayIpoBCKor
CIEKTPOCKOITUH IS
W3y4YEeHUS] METAILIOB,
cruiaBoB. [IpuHnun pacuera
KPHUCTAJUIOXUMHYCCKIX
dhopmyn o
MéccOay3pOBCKUM
cnektpam. /JIex/

3.2 Dddext Méccbayspa Ha simax 1 I1K-4-32 JI1.1J12.1
Fe57 meramnuyeckoro
JKene3a u
HMHTEPMETAJUTNICCKUX
coenuHeHui. /JIex/

33 [Ipumenenue 1 [TK-3-32 T1IK-4- JIT.1J12.1
MeccOayIpOBCKOH 32
CIEKTPOCKOITHH JIJIsI
W3yYeHHS OKCHIIOB XKeJe3a,

WCTIONIb3YEMBIX B
HaHOMarepuaiax. 1x
CTPYKTYypa U cBoiicTBa. /JIek/

34 MeccbayspoBckast 1 I1K-3-32 [IK-4- JI1.1J12.1
CIIEKTPOCKOMHS 31
cyneprapamMarHuTHBIX
Marepuaios. /Jlex/

35 [Ipumenenue 1 [1K-4-31 TIK-4- J.1
MeccOaydIpOBCKOH 32 JI1.2J12.1
CHEKTPOCKOIIUH IS
u3y4eHus: peppHUTOB:

(heppUTOB-IIIITIHEITEH,
(heppUTOB-TPaHATOB,
OpTOhEpPUTOB U
reKCaroHaJbHBIX (heppuTOB.
Ux cTpykTypa u

cBoiicTaa. /JIex/

3.6 Jlaboparopnas pabora Ne 3. 3 VYK-1-31 IIK-3- JI1.1J12.1
Ornpenenenue V1 IIK-3-Y2
KPUCTAJUIOXUMUYECKUX IIK-3-B1 IIK-4
hopmyn -31 [1IK-4-32
MarHUTHBIX MaTE€PUANIOB 110 [IK-4-VY1 I1IK-4
JTAHHBIM MeccOayIpOBCKOI -B1
crnekrpockonmy /J1a6/

3.7 Jlaboparopnas pabora Ne 4. 3 YK-1-31 IIK-3- JI1.1J12.1
Omnpenenenue CTENeHH V1 I1K-3-Y2
BOCCTAHOBJICHUS KeJie3a B IIK-3-B1 [1IK-4
MaTepuanax 1o JaHHbIM -31 [1K-4-32
MeccOayIpOBCKOH [K-4-VY1 TIK-4
crnekrpockonuu /J1a6/ -Bl

3.8 JlaGoparopHnas paGora Ne 5. 3 YK-1-31 IIK-3- JI1.1J12.1
Orpenienenue cTeneHun V1 IIK-3-Y2
HECTEXUOMETPHH MarHeTUTa IIK-3-B1 IIK-4
C IIOMOIILIO -31 [1K-4-32
MeccOaydIpOBCKOH IIK-4-VY1 IIK-4
cnekrpockoruu /J1ab/ -B1

3.9 Jlaboparopnas pabora Ne 6. 3 YK-1-31 IIK-3- JI1.1J12.1
Omnpenenenue CTENEeHA V1 I1K-3-Y2
TEKCTYpHUPOBaHHUS IIK-3-B1 [1IK-4
MarHUTHBIX -32 [IK-4-Y1
MaTEpHUAJIOB C TOMOIIBIO IIK-4-B1
MeccOayIpOBCKON
cniekTpockomnuu /J1a6/

3.10 [IToaroroBka x 3ammure 30 [TK-3-31 IIK-3- JIT.1J12.1
naboparopHsIx padot /Cp/ V1 IIK-3-¥Y2 21
[IK-3-B1 [IK-4
-32 [IK-4-V1

[1K-4-B1




3.11

Hamnucanue pedepara u
HO/ITOTOBKA K €r0
3amure /Cp/

10

[K-3-31 IIK-4-
31 IIK-4-32

JI1.1J12.1

Paznen 4. MeccOayspoBckasi
CHEKTPOCKONMS HA
KOHBEPCHOHHBIX
JJIEeKTPOHAX U ee
NPpUMEHEHUE 1JIsl U3YyUCHUS
HAHOMATEPHAJIOB H HX
TIOBEPXHOCTH.

4.1

MeccbayspoBckast
CIIEKTPOCKOITHSI Ha
KOHBEPCHOHHBIX 3JICKTPOHAX,
ee u3nYEeCKre OCHOBBI,
JIOCTOMHCTBA U

HenmocTaTku. /JIex/

VK-1-31 IIK-3-
31

JI1.1J12.1

4.2

IIpumenenue
MeccOayIpoBCKOr
CIEKTPOCKOIHH Ha
KOHBEPCHOHHBIX JIEKTPOHAX
JUTSL M3Y4YCHHS
HaHoMaTepuayos. /JIex/

[1K-4-31 JI1.1J12.1

43

[Ipumenenue
MEccOay3poBCKOH
CIIEKTPOCKOITHH Ha
OTpakKEHHE VISl H3YUCHUSI
MOBEPXHOCTH
HaHOMaTepuaios. /JIex/

ITK-4-31 JI1.1J12.1

Pasgen 5. MeccOayspoBckas
CIEeKPOCKONNS B
HCCJICT0OBAHUAX
MOJIYNIPOBOJHUKOB,
JIETHPOBAHHBIX 0JIOBOM.

5.1

MeccbhayspoBckas
criekrpockorus Sn-119,
0COOEHHOCTH CHEKTPOB
0JIOBA U MX XapaKTCPHbIC
napamerpsl. /JIex/

[K-3-31 IIK-4-
32

JI1.1J12.1

52

MeccbayapoBckast
CIIEKTPOCKOITHSI OKCHTHBIX
MPOBOTHHUKOB, JISTHPOBAHHBIX
onoBoM. /JIex/

I1K-4-31 TIK-4-
32

JI1.1J12.1

53

MeccbayspoBckast
criektpockornus Sn-119 B
XaJbKOTCHHU/IHBIX CIIaBaX
CIIOXHOTO cocTaBa. /JIex/

I1K-4-31 TIK-4-
32

JI1.1J12.1

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.IT), BONPOCHI I

CaMOCTOSITE/IbHOM MOJAT0TOBKH

Kon
KM

KonTponbHoe
MEpOTIPHUITHE

IIpoBepsiemble
HUHAUKATOPbI
KOMITECTEHIUH

BOHpOCbI JUIA IOATOTOBKH

KM1

DK3aMeH

VK-1-31;11K-3-
31;1IK-3-32;11K-4-
31;11K-4-32

Bompocs! k 3Kx3aMeHaIIMOHHEIM OHIeTaM Kypca

VYK-1-31 O BO3MOXXKHOCTSIX U HEAOCTAaTKaX MeccOayIpOBCKOi
CIIEKTPOCKOIHH:

1. Metozs! a30BOro aHannu3a MaTepPUaJIOB M MECTO B HUX
MeccOaydIPOBCKON CIIEKTPOCKOIIHH.

2. Mndopmanus, noxydaeMast U3 MeccOaydpOBCKHX CIIEKTPOB M
00JIaCTH HCIIONB30BaHMS MeCCOayIPOBCKOI CIIEKTPOCKOIIHH.

3. [IpumeneHne MeccOayIPOBCKOM CIIEKTPOCKOITUH TSI U3yIEHUS
MOBEPXHOCTU HAaHOMATEPUAJIOB.

4. IlpumeHeHne MeccOay3pOBCKOH CIIEKTPOCKOIUH AJIst U3YYEHHS OJTHO-
W IBYXCIJIOHHBIX IIJICHOK.




[IK-3-31 TeopeTndeckre OCHOBEI MeccOay3pOBCKON CTIEKTPOCKOINH:
1. CymnocTts 3 dexta Méccbayapa. M30ToIbI, HA KOTOPBIX
Habmromancs 3g@ekT 1 Haudolee UCTIONTb3yeMbIE.

2. Ammaparypa g HabmoaeHus 3¢ dexra Méccbayspa u 610Kk cxema
MeccOay3poBCKOro CIIEKTpoMeTpa. Bo3MOXKHOCTH H3MEpEeHHUs CIIEKTPOB
IPU HU3KUX TEMIIEPATypax U B MAarHUTHOM TIOJIE.

3. MeccbayspoBcKasi CIIEKTPOCKOMHSI HA KOHBEPCHOHHBIX 3JICKTPOHAX H
ee pearn3anus

4. ITapameTpbl MeccOayIpOBCKHX CIIEKTPOB: BEINYMHA PE3OHAHCHOTO
addexra 1 BeposTHOCT pe3oHaHCHOTO ddekTa. X CBs3H ¢ cocTaBOM
U CTPYKTYpPOH MaTepUalloB.

5. lllupuHa pe30HaHCHOM JIMHUH, €€ ONIPE/IEIICHNE U BIIUSHUE HA
XapaKTEPUCTHKU MeccOayIpOBCKOTO CIIEKTpa.

6. VI30MepHBIH XUMUYECKIIT CABUT U €ro (H3HUYecKast CYIIHOCTE,
CTIOCOOB!I OIpeeNIeH s U IPUYMHBI Pa3IHUMsl y HOHOB JKeJe3a.
3aBUCHMOCTb H30MEPHOTO CABUIa OT KOOPAWHALMY HOHOB XKeje3a.

7. KBanpynonsHoe pacierieHue. [IpndanHbl ero BOSHUKHOBEHUS U
CTIOCcOOB! Ompe/eNieHNsL. Pa3miaust KBaAPyMOIbHOTO PACIIEIUICHUS IS
JBYX U TPEXBAJIEHTHOTO JKeJie3a U CBSI3b CO CTEMEHBIO UCKAXKEHHS
KOOPAMHALMOHHBIX MONUDPOB.

8. AcuMMeTpus KBaJpYIOJIBHOTO TyOJIeTa U IPUIHNHEI €€ IOSBICHHS.
9. MarHutHast CTPYKTypa BEIIEeCTBA U €€ OTPaKCHUE B
MeccOay3pOBCKHX CIIeKTpax. [IpHurHbI BOSHUKHOBEHUS U
OIpe/ieNieMbIii MAarHUTHBIH MapaMeTp 110 MeccOayIpOBCKUM CIEKTPaM.
TIK-3-32 IIpenna3zHaueHne, COBpEMEHHBIE BUBI 000PYIOBAHHS IS
MPOBE/ICHNS aHAIIN3a U U3MEPEHUI MapaMeTpoB HaHOPa3MEPHBIX
00BEKTOB

1. IIpumMeps! TpUMeHEHNS MeccOayIPOCKOI CIEKTPOCKOIIHIH JITS
U3y4eHHUS TUCTIEPCHOCTH (heppUTOB.

2. CynepnapaMarHeTU3M, IPUYUHBI €TO MOSBIEHUS U JUarHOCTHKA.

3. Hanomarepuaibl U poib MeccOayIpOBCKOI CIIEKTPOCKOITHH B X
U3yYCHUH.

4. MarHuTHbIe CBOMCTBa HAHOMATEPHATIOB U METO/IbI X ONpPEIEIeHHUS.
[TK-4-31 CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS COCTABA CTPYKTYPHI U
CBOCTB pa3IMYHBIX HAHO- MATHUTHBIX MAaTEPHAIIOB OT UX
3JIEMEHTHOTr 0, (ha30BOT0 U CTEXHMOMETPUIECKOTO COCTaBa, IOBEACHUS
HpUMECEH M CTPYKTYPHBIX Je()eKTOB:

1. Buapl MarHUTHOTO YIOPSOYESHUS U UX AUATHOCTHKA I10
MeccOaydIPOBCKIM CIIEKTPaM

2. ITopsimok pacuera KpHCTAUIOXUMHUUYECKUX (OPMYI OKCUIOB XKeme3a
MO JaHHBIM XMMHUYECKOTO MM CIIEKTPAIbHOIO aHAIN3A.

3. ITopsimok pacuera KpHCTAUIOXHMHYECKUX (OPMYIT
UHTEpMETAJUINYECKUX COSTUHEHHU 10 JaHHBIM MeccOayIpOBCKOM
CIHEKTPOCKOIHH.

4. Ucmonp3oBaHne MeccOaydpOBCKOH CIIEKTPOCKOIIMH IS OTIPEHCTCHHS
CTEIICH! BOCCTAHOBJICHHS M OKHCIICHUS XKene3a.

5. TIIporpamma o0paboTku MeccOayIpPOBCKHX CIIEKTPOB U €€
BO3MOXHOCTH

[1K-4-32 Oco0eHHOCTH KPHCTAIUTNYECKOH CTPYKTYPHI U
XapaKTepUCTUUECKUE MapaMeTpsl MeccOayIPOBCKHUX CIEKTPOB
MaTepHuasoB EKTPOHHUKH, COAEPHKAIIUX B CBOEM COCTABE JKENE30 WU
0JIOBO:

1. Merammyeckoe xeme30, MeccOaydpoBCcKasi CIIEKTpocKomnus a-Fe.
Paznuuus mexny a-Fe u y-Fe. Temneparypa Kropu.

2. 'ematut. MeccbayspoBckas CIEKTPOCKONHUS FeMaTUTa, MarHUTHAs U
KPHUCTAIUTHYECKas CTPYKTYpPa, (pa30BbIe Iepexo/sl B TeMaTHTE U MX
nocnencreus. Temneparypa Heens.

3. Marnetut. Mecc6ayspoBcKasi CIIEKTPOCKOINHUS MATHETUTA.
PacrmipenieneHre HOHOB jkelle3a B MarHETHTE, XapaKTep MarHUTHOTO
YHOPSI0UCHHUS, (ha30BBIC IEPEXOAbI B MATHETUTE.

4. Broctut. MeccOayspoBcuil CIEKTp BIOCTHTA U €r0 MapaMeTphl.

5. Bo3aMOHOCTB onpefencHus CTENEHH HECTEXHOMETPUU MarHETUTA
TI0 €T0 MeccOay’POBCKHUM CIIEKTPaM U HATWIHS H30MOP(PHBIX
3aMeILEeHUN.

6. MeccbayspoBcKas CIEKTPOCKONHUS HHTEPMETaTIHYECKIX
coenHeHHH. Bo3MoxxHOCTH MeccOayIpoBCKOH CITEKTPOCKOIINH MIPH HX
HCCIICIOBAHUM.

7. MeccbayspoBcKasi CIEKTPOCKONHSI (peppUTOB IITTHHENEH.




XpOMIIITUHENNA, 0COOCHHOCTU €r0 MeccOay3pOBCKOrO CIIEKTpa 1
napaMeTpbl. Croco0 onpesieNeHus B HeM COAEPKaHUs aTIOMUHHUS.

8. Hukenessiit Gpeppur. MeccOayspoBCKuil CIIEKTP HUKEICBOTO
(deppura, ero paciuppoBKa U OCOOCHHOCTH MIPH U3MEPEHUSX B
MarHMTHOM HoOJIe.

9. ®epput kobanbTa. MeccOay3poBCKHIl CIIEKTP U €ro 0COOCHHOCTH.
10. ®epput Mapranma. Meccbay3poBCKHif CIEKTP U €r0 0OCOOEHHOCTH.
11. @eppursl-rpanatsl. MeccOay poBCKuUil CIIEKTp UTTPHEBOTO (hepputa
rpaHara, ero pacii()poBKa U apameTphl.

12. MeccbayspoBCKHE CIIEKTPHI TapaMarHUTHBIX (DeppUTOB-TPAHATOB U
uXx xapakrepuctuka. OTIudre 0T MarHUTOYIIOPSIIOYEHHBIX (heppUTOB.
13. PeaxozemenbHbIe OPTO-PEPPUTHI, UX CTPYKTYpa, MeccOay?pOBCKUE
CHEKTPBI M UX MapaMeTPBL.

14. T'excaroHassHbIe (eppUTHL. THITBI CTPYKTYpP TeKCaroHAJIBHBIX
(eppuToB. MeccOayIpoBCKHEe CTIEKTPHI (PEpPPUTOB CO CTPYKTYpoi M 1
uX pacimdpoBka.

15. MeccbayapoBckast criekrpockomus Snl19. Mcrounuku, kamuOpoBka
cnekTpoB, COCTMHEHNS , OTHOCUTEIFHO KOTOPBIX PACCUUTHIBACTCS
XUMUYECKUH CIIBUT.

16. DnekTpoHHAas U IbIPOYHAs NPOBOAMMOCTD B MOTYITPOBOJHHUKAX
KpPEMHHSL.

17. MeccbayspoBcKast CHEKTPOCKOIHS OKCHIHBIX ITOIYIIPOBOAHUKOB
Sn119 MnO u Fe0,850.

18. MeccOayIpoBcKasi CIEKTPOCKOITUS OKCHIHBIX MOTYIPOBOTHUKOB
Sn119 CoO u NiO.

19. IonsaTue 06 0JHO- U ABYXNIEKTPOHHBIX EHTPaX B KEPAMHUIECKUX
HOJIYIPOBOJHHKAX.

20. 3oHHast MOZIETH IBYXAJIEKTPOHHBIX IIEHTPOB OJIOBA B XaJIbKOT€HUIAX
cBuHIa a1 U<O0.

21. MccnenoBaHue COCTOSHUE IPUMECHBIX aTOMOB OJI0BA B
CTEKJI000PA3HBIX TONYIPOBOAHUKOBBIX cruiaBax Ge-Pb-Se-Sn.

22. UccnenoBaHue COCTOSIHUE IPUMECHBIX aTOMOB JKElle3a B
CTEeKJI000pa3HbIX MOMYPOBOAHUKOBBIX cruiaBax Ge-Pb-S-Fe.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kog
paboThI

Hazpanue
paboThI

[IpoBepsiembie
WHIUKATOPbI
KOMIETEHUUH

Coneprkanne padoThI

P1

JIOMEIHJHCG 3alaHUuC

I1K-4-31

"Pacuer XuMH9IecKoit HopMyITbl KATBIIEBOTO (heppUTa IO JaHHBIM
PEHTI€HOCHEKTPAILHOIO MUKpOaHaau3a'"

Bormpocs! k foManiHeMy 3aJ1JaHUI0

1. KakoBa (u3nueckasi 0CHOBa pEeHTI'€HOCIIEKTPAIILHOTO
MHKPO30HANPOBAHUS?

2. IlpuBennte ypaBHeHue Bynsda-bperra u ykaxure, kakoif mapamerp
B HEM OIPEAENAIOT IIPU JUArHOCTHKE cocTaBa?

3. Kaknie BO3MOKHOCTH HMEET PEHTI€HOCTIEKTPAIBHBIA aHAIN3 TIPH
U3y4EeHUU BellecTBa?

4. B Kakux pexuMax MOXeT padoTaTh PEHTTeHOCTIEKTPaTbHBIH
MHUKpOaHaIH3?

5. Kak ocymecTBisieTcst HASHTH(HKAIS JIEMEHTa B pe)KUME aHamu3a?
6. Kaxuie mprHINIBI 3aJI05KEHBI 7151 KOJMYECTBEHHOTO ONPEISNICHUs
COZIepKaHUs dNeMeHTa?

7. Kakue cymecTByrOT BUIbl XUMUYECKOT0 aHaIu3a?

P2

JlabopaTopHas
pabora Ne 1

VK-1-31;I1K-3-
31;I1K-3-Y 1;11K-3-
V2;IIK-3-B1;IIK-4-
B1;0IIK-1-B1

OcBoeHHe TPOrpaMMBI 00pab0TKH MeccOay3pPOBCKUX CIIEKTPOB
«Univem Ms»

KoHTposbHBIe BOIIPOCH K JabopaTtopHo# padote 1

1. KakoBa ¢usudeckas cymuocTts 3 dexra Méccbayspa?

2. Kaxue ocHOBHBIC ITapaMeTpsl MeccOayIPOBCKUX CHEKTPOB?

3. Kak xanuopyercst MeccOays pOBCKHI CrieKTp?

4. Kakue cymiecTBYIOT cItocoObI 00paboTKH MeccOayIpOBCKHX
CIEKTPOB?

5. KakoBa nocnenoBaTenbsHOCTh onepannii mpu o0paboTKe CrieKTpa Ha
KoMIIbroTepe?

6. Kaxyro nH(OpMaIiio MOKHO ITOIYIHTh U3 MecCOayIpOBCKUX
CHEKTPOB?




P3

JlabopaTopHas
pabota Ne 2

YK-1-31;011K-1-
B1;[IK-3-31;TTK-3-
V1;TIK-3-Y2;[TK-4-
32:TTK-4-B1;TTK-3-
BI

Pacuer napameTpoB MeccOayIpOBCKUX CHEKTPOB U JUArHOCTHKA
KOMITOHEHTOB CIIEKTpa

KonTponsHbIE BOIPOCH K 1abopaTopHOi pabote 2

1. Kakue ocHOBHBIE TapaMeTpsl MeccOayIPOBCKUX CHEKTPOB?

2. Kak xanuopyercst MeccOays pOBCKHI CrieKTp?

3. KaxoBa nocineoBaTenbHOCTh ONepariid Ipu 00padoTke CrIeKkTpa Ha
KoMIbroTEpe?

4. Kakyto nH(QOpMaLHIO MOXKHO IOIYIHTh 3 MeCCOay3pOBCKHX
CHEKTPOB?

5. Kak onpenensiercst "30MEepHBINA CIBUT IS TyOJIETOB M CEKCTETOB?
6. Kak onpeznensiercst KBaIpyrnojibHOE pacuiernyieHue i AyOneToB U
CEKCTETOB?

P4

JlabopaTopHas
pabora Ne 3

VK-1-31;[1K-3-
V1;IK-3-Y2;[IK-3-
B1;[TK-4-B1;[IK-4-
V1;TTIK-4-32;[1K-4-
31

OnpeeneHue KPUCTALIOXUMHYECKUX (OPMYIT MATHUTHBIX MaTEPUAIIOB
0 JJAHHBIM MecCcOay’pOBCKOW CIIEKTPOCKOITHH

KoHTposbHBIE BOIIPOCHI K J1abopaTopHOit padoTe 3

1. B xakux ciydasx MpUMEHNMa METOIUKA ONPEeIeNICHNS
KPHUCTATIIOXUMHIECKHX (HopMyT

MaTtepuainoB?

2. YeM oTIHMYaETCs KPUCTATUTOXMMUIECKash (JOpMyITa BEIIECTBa OT
XUMHUYECKOM?

3. Kakue MeccOayspoBCKHe TapaMeTphbl UCIONB3YIOTCS IIPU pacueTe
KPUCTAITIOXUMHUYECKUX

bopmyn?

4. Yto0 Takoe KOOPAUHAIIOHHOE YHCIIO KATHOHOB?

5. KakoBa nocrnenoBaTenbHOCTh ONepalni Npy onpeaeaeHun
KPHUCTANIOXUMHIECKHX (hopmyin?

6. Kaxyro nH(OpMaImio MOKHO ITOIYIHTh U3 MecCOayIpOBCKIX
CHEeKTPOB?

P5

JlaboparopHast
pabota Ne 4

VK-1-31;1TK-3-
V1;TIK-3-V2;[IK-3-
B1;[IK-4-V I;TTK-4-
32;T1K-4-31

OmnpepesneHue CTeneH: BOCCTAHOBIICHUS XKejle3a B MaTepuaax o
JTAHHBIM MeccOay?pOBCKOH CIIEKTPOCKOIIHI

KonTponsHbIe BOIpock! k 1abopaTopHoit padote 4

1. IToueMy MeccOayIPOBCKYIO CIIEKTPOCKOIHIO IIEIECO00Pa3HO
WCTIONIE30BaTh TIPU

OTIpEIeNICHUHN CTENICHN BOCCTaHOBIICHUS JKene3a’?

2. YTo IpOUCXOIUT C HKEIE30M IIPU BOCCTAHOBIICHUU €TO U3 OKCUI0B?
3. UeMm xapaKkTepH3yeTcsi BOCCTaHOBIMOCTD JKene3a?

4. Kak omnpernensieTcs CTEIIeHb BOCCTAHOBJICHUS JKeJie3a 1o
MeccOaydIpOBCKHM CTIEKTpam?

5. Tloyemy cTeneHb BOCCTAHOBJICHHS JKENe3a HY)KHO ONPEICIATh He 10
BaJICHTHOCTH

JKenesa, a 1Mo 1moTepe Kuciuopoaa?

6. Kora HemocpeacTBEHHO TOJIBKO MO MecCOayIpOBCKUM CIIEKTPaM
MOYKHO CYIHTH O

CTETNeHU BOCCTAHOBJICHUS Keme3a?

P6

JlabopaTopHas
paborta Ne 5

VK-1-31;11K-3-
V2;IIK-3-B1;IIK-4-
BL;IIK-4-V I;11K-4-
32;I1K-4-31

OmnpeneneHne CTEIeHN HECTEXHOMETPUH MarHeTHTa C TIOMOIIIBI0
MeccOaydpOBCKOIl CIIEKTPOCKONNH

KoHTposbHBIE BONPOCHI K J1abopaTopHO# padore 5

1. B ueM 3aKiTr0uaeTCsl HECTEXHOMETPHS MarHeTUTa?

2. [ToyeMy 3kcriepuMeHTaIbHOE OTHOIIICHHE S A /S B B He3aMeleHHOM
MarHeTuTe He

cootBercTByeT 0,5, a uMeeT HeOObIIOe OTKIIOHEHUE?

3. Kakoii MexaHu3M 00pa30oBaHUsl HECTEXMOMETPUYECKOTO MarHeTuTa?
4. Yto mpexacTaBisieT co00H KOHSYHBIH YCH psia MarHETUT-MarTeMUT?
5. Kak BeIBOZmTCS (hopMyrna onpereneHus oTHomeHus S A /S B u3
SKCTIEPUMEHTAIBHBIX

MeccOayIpOBCKUX CIIEKTPOB?

6. KakoBa kpuctrammoxummudeckas popmMyra o0Iero Buma
HECTEXHOMETPHIECKOTO MarHeTHTa?

7. B xakux npezaenax uaMeHsercst koagduuuent x B popmyse oo1ero
BUJIA WICHOB MarHETHUT-

MarreMUTOBOTrO psifa?




P7 JlabopaTopHas
pabota Ne 6

VK-1-31;1TK-3-
V1;IK-3-V2;[IK-3-
B1;[1K-4-B1;[1K-4-
V1;[IK-4-32

OnpeaeneHI/Ie CTCIICHU TEKCTYPUPOBAHUA MAaTrHUTHBIX MaTCpUaIoB C
IIOMOIIBIO MeCC6ay3pOBCKOﬁ CIIEKTPOCKOIINH

KonTtposabHbie Bopocs k 1abopaTopHoi paboTe 6
1. Kakoe cooTHOIIEHNE HHTEHCUBHOCTEH ITUKOB B CEKCTETE, €CIIU YToJl

0=55°?

2. Kakoe cooTHOIIEHHE HHTEHCUBHOCTEH IMUKOB B CEKCTETE, €CIIN Yrojl

0=90?

3. Kakoe coOTHOIIIeHHE HUHTEHCUBHOCTEH ITUKOB B CCKCTCTC, €CJIN YIroj

0=10°?
4. Yro nokaspiBaet yroi 0?

5. Kak onpenensercs cTeneHb TEKCTYPUPOBaHUS?

P8 Pedepar

ITK-3-31;11K-4-
31;I1K-4-32;YK-1-
31

Pedepar Ha Temy "B0o3MOXHOCTH IPUMEHEHUs MeCcOay3pOBCKOM
cnekrpockonuu npu noaroroske BKP na remy "TEMA BKP

CTYJEHTA"

unu "MeccbayspoBckas cnekrpockonus B uzydyenunu "HA3BAHUE
MATEPUAJIATIO BBIBOPY CTYJIEHTA (nanpumep, heppHTOB-
rpaHaToB)"

IPU OTCYTCTBHH IIPHIOKEHUS MeCCOayIPOBCKOI CIIEKTPOCKOIHH K TeMe
BKP

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

3K3aMeHaL{I/IOHHHﬁ OUJICT COCTOMT M3 3-X TCOPETUICCKUX BOIIPOCOB. bunetst XpaHATCA Ha Ka(bezlpe.

5.4. MeToauka olleHKH OCBOeHUs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

K sx3amMeny nomyckaeTcst CTy/IEHT, BBINOTHUBINUI U 3alIMTUBIINI JOMaIlTHee 3alaHIe, Bce 1abopaTopHbIe paboThl U pedepar.
OneHka "0TaMyHO" BBICTABIISIETCS 3a 3 MPAaBUIIbHBIX OTBETA Ha HK3aMEHAL[IOHHbIE BOIIPOCHI.

OneHka "XOpoIo" BHICTABISIETCS 3a 2 IPABUIBHBIX OTBETA HA SK3aMEHAILMOHHBIE BOIIPOCHI.

OreHka "yJIOBIETBOPUTEIBHO" BBICTABIISAECTCS 3a | IPaBUIBHBIN OTBET Ha IK3aMECHAIIMOHHBIE BOIIPOCHL.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. PekomenayemMas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTODBI, COCTABHTEIH 3arnaBue bubnunoreka W3znarenscTBO, rOx
JI1.1 |[XKganos . C., JudpakioHHbi u Bbubnuorexka MUCuC M.: Hayka, 1980
Wmomnn A. C., PE30HAHCHBIH CTPYKTYPHBIN
Hukwuruna C. B., aHanu3:PeHTreHo-,3neKTpoHo
Knanos I'. C. -, HeHTpOHO-
Mecchayaporpadus u
MeccOayIpoBCKast
CHEKTPOCKONHA: Yuel.
nocooue 11 By30B
JI1.2 | Jlerok JI. M., TexHomorus GeppuTOBLIX DJeKTpOHHAs OMOIMOTEKa M.: U3a-Bo MUCuC, 2005
Koctummn B. T, MaTepHuaioB
I'onuap A. B. MarHUTODJIEKTPOHUKHI

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENU

3ariaBue

bubnnoreka

H3nmarenscTBO, TON

JI2.1 |Kapmos IO. A,
Casoctun A. I1.,
Canpuukos B. 1.

AHaNIUTHYECKUH KOHTPOJIb B
METaJLTypTrHIeCKOM
MIPOMU3BOJCTBE: yued. mocobue
JUISL CTy/l. By30B Harfp.
'Merannyprus'

bubmmorexka MUCuC

M.: Akanemkaura, 2006

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 |LMS Canvas

https://lms.misis.ru/

6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust

I1.1 Microsoft Office

I1.2 | Win Pro 10 32-bit/64-bit

6.4. Iepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOdecCHOHANBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarnienne




K-427

VYuebHas aynuropus/JlabopaTopHas:

CTAllMOHAPHBIE KOMIbIOTEpPhl 6 mT., 4 HOyrOyKa, makKer
JIMICH3NOHHBIX IIporpamMm MS Office, Habop
JIEMOHCTPAILIMOHHOTO O00OpYyIOBaHHS B TOM YHCIE: HOCKa
y4eOHasl, MYJIbTHMEIUHHBII HPOEKTOP, 9KpaH
MPOEKIIMOHHBIN,  KOMIUIEKT  y4eOHOM  mebemnm 25
II0CaJOYHBIX MECT

UYnraneHsrit 321 Ne3 (Bb)

KOMIUTEKT  ydeOHOM  mebemm Ha 44  Mecra UId
obyuatonmxcst, MOV Xerox VersaLink B7025 ¢ ¢pynknueit
MacmTabupoBaHusi TeKCTOB W wu3o0paxkenuit, 8§ IIK ¢
noctynom k MHTC «Mureprer», OMOC yHuBepcurera
yepe3 IWYHBIA kabumHer Ha mmaardpopme LMS Canvas,
nmuueH3uonHsle mporpaMmel MS Office, MS Teams, ESET
Antivirus.

Jlro6oit Kopryc | YueOHass ayauTopus Uil NPOBEACHUS | KOMIUIEKT yueOHoH mebenu 10 36 MecT At 00ydaromxcs,
MynsTuMennitHas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyAbTUMEAWIHOE  00OpyIOBaHHE, MarHHUTHO-MapKepHas
MIPOBEJCHUSI TPAKTUYECKUX 3aHATHIA: Jocka, pabodee mecto mpemonasarens, I[IKc moctymom k
UTC «Mureprer», DUOC yHHBepcHTeTa depe3 IHYHBIA
kabuHer Ha 1iatpopme LMS Canvas, JIUIICH3UOHHBIC

nporpamMel MS Office, MS Teams, ESET Antivirus
K-427 Vuebnas aynutopusi/JlaboparopHas: CTallMOHAPHBIE KOMIBIOTEpPHI 6 INT., 4 HOYTOyKa, MaKeT

JIMIIEH3NOHHBIX IIporpamMm MS Office, Habop
JEMOHCTpPAI[IOHHOTO O0OPYHOBaHUS B TOM 4YHCIE: IOCKa
yuyeOHasl, MYJIbTUMEIUNHBIN MIPOEKTOpP, 9KpaH
MPOCKIIMOHHBIA,  KOMIUIGKT  y4eOHOM Mebemn 25
TTOCAIOYHBIX MECT

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

PexomenmyeTcst 03HAKOMUTHCS C TNTEPATYpPOH, Haxoxsmeiicsa B Poccuiickoii rocynapcTBeHHON OnbiImoTexe:

1. MeccbayspoBcKasi CIIEKTPOCKONHS U €€ MPUMEHEHHE TSI XUMUYeCKON AUAarHOCTUKH HEOPTaHMYECKUX MAaTepHAaJOB | KOHCIIEKT
JICKIMH JIJIs1 CTYIGHTOB CTapIINX KYPCOB U aclUpaHToB XuMuueckoro gakyasrera MI'Y um. M. B. Jlomonocosa / I1. b.
®abpuunsni, K. B. [Toxomok. - Mockga : [IpunT-ATense, 2009 (M. : 3A0 "IIpunt-Atense"). - 142 c. : ., Tadm.; 22 cm.; ISBN 978

-5-88762-003-9

2. OcHOBBI MeccOayIpoBcKoii criektpockori [ Teker] : yueonoe mocobue / B. C. Pycakos. - Mocksa : @uszndeckuii GpakyinbTer
MI'Y um. M. B. Jlomonocosa, 2011. - 290 c. : mi., Tabi.; 21 cm.; ISBN 978-5-8279-0097-9

Ha xadenpe B anexTpoHHOM BHe nMeercs Y4eOHoe nocodue «MeccOaydpoBCcKasi CHEKTPOCKOITHS MATEPHAIIOB IEKTPOHUKIY U

JlaGopaTopHbIii TPaKTHKYM.

«Meccbay3poBcKas CIIEKTPOCKOINS MaTePHAIOB 3JIEKTPOHHIKI




