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Pabouast mporpamMma JUCIHUIIIAHBI (MOJTYJIS)

MeccOay3poBcKasi CIIEKTPOCKONUS MATEPUAJIOB
MATrHUTOYJIEKTPOHUKH U MUKPOCHCTEMHONH TEXHHUKHU

3akperureHa 3a mojpasielieHieM Kadenpa TexHomOrnM MaTepruaioB 3JICKTPOHUKH
Harmpasnenue moaroroBku 11.04.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHUKA
IIpoduis Marepuasnbl ¥ TEXHOJIOTMH MarHUTOJIEKTPOHUKHI
Kamnouxarus Maructp
dopma 00ydeHUS OoYHast
OO01mast TpyI0eMKOCTh 43ET
Yaco 1o yueOHOMY TUTaHY 144 ®DopMBbI KOHTPOJIST B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 2
ayAUTOPHbIE 3aHATH 51
camocTosTenbHas pabora 57
4acoB Ha KOHTPOJIb 36

Pacnpene.ﬂenne YacCoB JUCHHUIVIMHBI ITO0 CEMECTPaM

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

Kypee>) Uroro

Henens 18

Bup 3ansaruii vII PIT yII PII

Jlexuuu 17 17 17 17
JlaGopaTopHsie 17 17 17 17
[IpakTrueckue 17 17 17 17
Uroro ayn. 51 51 51 51
KonraxtHas paboTa 51 51 51 51
Cam. pabora 57 57 57 57
Yacel Ha KOHTPOJIb 36 36 36 36
Uroro 144 144 144 144
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Pabouas nporpamMma on00peHa Ha 3aceIaHuH
Kadenpa Texnosornm MaTepuajioB 3JeKTPOHHKH

[Tporokon ot 18.06.2020 r., Ne10

PykoBoaurens noapaznenenus Kocrummn Binagumup I'puropsesnd



1. HEJIX OCBOEHUA

1.1 | Llensro ocBOSHMS qUCIUIITHHBEI MEccOayIpoBCcKas CIIEKTPOCKONHS MaTEPHAIOB HAHO- 1 MUKPOCHCTEMHON TeXHHKH
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 TPOOIEMbI COBPEMEHHOI NIEKTPOHUKU U HAHORJIEKTPOHUKH

2.1.2 | Meroasl MaTeMaTH4eCcKOro MOAETUPOBAHHS

2.1.3 | OCHOBBI TEXHOJIOTUH YIIEPOAHBIX HAHOMATEPHATIOB

2.1.4 | CoBpeMeHHBIC METOBI JUATHOCTHKU U UCCIEAOBAHUS HAHOTETEPOCTPYKTYP

2.1.5 | CmennanmbHbIE BOIPOCH! (PU3MKH MAarHUTHBIX SIBICHUH B KOHICHCHPOBAHHBIX cpenax. YacTs 1

2.1.6 | Texnosnoruu MaTepuasoB Ajsl PaIUONONNIAINEHHS U 3J1EKTPOMATHUTHOIO SKPAHUPOBAHNUS

2.1.7 | ®u3uka KBaHTOBOPA3MEPHBIX IOIYIIPOBOJHUKOBBIX KOMIIO3ULIAI

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

2.2.1 | BricokoBakyymMHOE 000pyIOBaHUE

2.2.2 | MarHuTHbIe HAHOCUCTEMbI, HAHOMATEPHUAaJIbl 1 HAHOTEXHOJIOT U

2.2.3 | HaHOCTpYKTYpHpOBaHHBIC MOKPHITH, IOPOIIKA M TEXHOJIOTHUH UX ITOIYICHUS

2.2.4 |IIpakTHKa Hay9HO-TEXHHYECKOTO IIEPEBOJIA U JIENIOBAs IIEPEITUCKA, BTOPOH MHOCTPAHHBIN SI3BIK (QHTIIMHCKUIT S3BIK)

2.2.5 |IIpakTHka Hay9HO-TEXHHYECKOTO MEPEBOIA U IENIOBasI IEPEITUCKa, BTOPOH MHOCTPAHHBIN SI3BIK (HEMELIKHUIA S35IK)

2.2.6 |IIpakTHka Hay9HO-TEXHHYECKOTO IIEPEBOJIA U JIENIOBAs MIEPEITUCKA, BTOPO MHOCTPAHHBIN S3bIK ((DPaHITy3CKHUI S3BIK)

2.2.7 | IIpuGopsl U yCTPOHCTBA MATHUTORIICKTPOHUKH

2.2.8 |IIpoekTupoBaHUE U TEXHOIOTHUS NEKTPOHHOW KOMIIOHEHTHON 0a3bl

2.2.9 |PagnanuoHHO-TEXHOJOTHYECKHE MPOLECCH B DIIEKTPOHUKE

2.2.10 | TexHonmoruu NONXYy4EHUSI MaTEPUAIIOB

2.2.11 |®dusuka 1 TEXHHKA MAarHUTHOM 3aIIHCH

2.2.12 | DnexTpeTHBIC U MATHUTOMICKTPUIECKIE MATEPHUAIIBI 1 TEXHOJIOTUH UX TOIyICHUS

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

2.2.14 |IlpennunnomHas IpaKkTUKa

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

IK-3: Cioco6HOCTH NPOBOUTH IKCIEPUMEHTAJIbHBIE PA0OTHI H 0CBAMBATH HOBBIE TEXHOJIOTHYECKHE MPOIECChI

3HaThb:

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

IIK-4: CnocooHOCTD (l)OpMy.]'IMpOBaTl) neJiv 1 3a1a4 HAYIHBIX HCCJ’Ie}lOBaHHﬁ, peain30oBbIBATH UX NMPOBEICHUE B 00J1acTH
(I)I/ISI/IKI/I MArHMTHBIX SIBJIeHPIﬁ, MaTepHAJTOBECACHUA U TCXHOJOIMA MArHUTHBIX MAaT€PHUAJI0OB B COOTBETCTBUMU C TCHACHIUAMMU
H MEPCNECKTUBAMMU PA3BUTHUH TBepHOTeJIBHOﬁ JICKTPOHUKH, MUKPO-HAHOJICKTPOHUKH, MPUMECHCHUSA 3Hepr0c6epera10mnx
TEeXHOJIOTHIi H NCMOJIL30BAHUS MOCIAeTHUX J10CTHXKEHU I HAYKHU M TEXHUKH

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 METOBI HCCIEIOBAHUS COCTaBa CTPYKTYPHI M CBOICTB Pa3IMYHBIX HAHO- MATHUTHBIX MAaTEPHAJIOB OT UX
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 BO3MOXHOCTSIX H HEZOCTAaTKaX MecCOayIpOBCKON CIIEKTPOCKOIINHI




IIK-3: Cioco0HOCTL NPOBOJUTH IKCIEPHMEHTAJIbHbIE PA00THI U 0CBAMBATH HOBbIE TEXHOJOTHYECKHE NIPOLECChI

3HaTh:

ITK-3-31 Teopernueckue 0CHOBBI MeCCOAYIPOBCKON CIIEKTPOCKOIHH.

IIK-4: Cnioco6HOCTH (hOPMYTHPOBATH LETH U 322491 HAYYHBIX HCCJIEIOBAHN, PeaJIN30BbIBATH X NPOBeeHHE B 00,1aCTH
q)PBP[Kl/l MArHUTHBIX ﬂBﬂeHHﬁ, MaTepHaJIOBeICHUA U TEXHOJOIr'MU MATHUTHBIX MATEPHUAJIOB B COOTBETCTBUU ¢ TCHACHIIUAMMU
U MepcneKTUBAMHU Pa3BUTHS TBEPAOTEIbHOI 3J1eKTPOHUKH, MUKPO-HAHO03JIEKTPOHUKH, IPUMeHEHUsl IHeprocoeperawmmnx
TEeXHOJIOTHil M HCTI0JIH30BAHMS MOCTETHUX TOCTIKEHUH HAYKH N TEXHUKHA

YMmerb:

[IK-4-Y1 Jlenats BBIBOABI IO YIy4IICHUIO OTPEOUTENBCKIX CBOMCTB HAHO- M MATHUTHBIX MaTEPHAJIOB HA OCHOBE PE3yIbTaTOB
MPOBEAECHHBIX YKCIIEPUMEHTOB.

OIIK-2: CnocoGeH NpUMEHSITH COBPpeMeHHbIe MeTO/Ibl HCCJIeI0BAHMS, PEICTABIATh M APrYMEHTHPOBAHO 3a1MINATH
Pe3yJIbTaThl BHINOJHEHHOI padoThl, OCYNIECTBISATH MO/IeJINPOBAHNE, AHAJIHN3 U IKCIIEPUMEHTHI B LeJIsIX MPOBedeHUs
AeTaJIbHOI0 UCC/Ie0BAHUSA AJI pellleHUs CJI0MKHBIX 3224 B NpodecCMOHAIBHOI 00/1acTH

Ymerb:

OIIK-2-Y1 IIpoBoauTE MHTEPIPETALIUIO MECCOAYIPOBCKUX CIIEKTPOB

ITIK-3: Cioco0HOCTL NPOBOJUTH IKCIEPHMEHTAJIbHbIC PA00THI U 0CBAMBATH HOBbIE TEXHOJOTHYECKHE NIPOLECChI

YMmerb:

TIK-3-VY2 Ilonb30BaThes mporpaMmmoi 06paboTku MeccOay’pOBCKUX CIEKTPOB.

ITK-3-VY1 [IpumeHATH MeccOayIpOBCKYIO CHEKTPOCKOITHIO IS H3yIEeHHS MaTepPHaIoOB HAHO- H MHKPOCHCTEMHON TEXHUKH.

IK-4: Cnioco0HOCTH (pOPMYTHPOBATH LETU U 32241 HAYYHBIX HCCJIeJOBAHNI, peaIn30BbIBATH UX NPOBeeHHE B 00J1aCTH
(u3NKM MArHUTHBIX SIBJIEHMI, MATEePHAJIOBEIeHHS U TEXHOJOTHM MATHUTHBIX MaTepPHaJI0OB B COOTBETCTBHHU € TEHACHIMAMM
U NepcneKTUBAMU Pa3BUTHS TBEPAOTEIbHOM 3J1eKTPOHUKH, MUKPO-HAHO3JIEeKTPOHUKH, IPMMeHEeHUs IHeprocoeperaommx
TeXHOJIOTHI M MCIOJIb30BAHMS MOCJEeTHUX JTOCTHKEHUI HAYKU U TEXHUKHU

Baaaernb:

ITK-4-B1 HaBbeikamu paboTEI B 00IaCTH IPHMEHEHHST MeCCOayIPOBCKOI CHEKTPOCKOITHH ISl UCCIICAOBAHMUS CBOHCTB
HaHOMAaTepHaJIoB.

IIK-3: Cioco6HOCTH NPOBOIUTH IKCIEPUMEHTAJIbHBIE PA00THI M 0CBAMBATH HOBbIE TEXHOJIOTHYECKHE MPOIECChI

Baagern:

[1K-3-B1 Mertonamu u3smepeHus: MéccOayIpOBCKUX CIEKTPOB IIPU TeMIepaTypax OT KUIKOTO a30Ta A0 KOMHATHOH, pacuIi(poBKOi
MEccOaydpPOBCKHX CIIEKTPOB U (PM3MYECKON MHTEPIPETALMEH T0IydaeMbIX IIapaMeTpoB MaTepraIoB HAHOIEKTPOHUKH U
MHKPOCHCTEMHOH TEXHUKH, (epPUTOB-IITIHHENCH, OpTOPeppHUTOB, (HEeppHUTOB rPaHATOB U TeKCadeppUTOB.

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jlureparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 3J1. sieMble
KOMIIeTeHIHit pecypchl padoThI

Pasnen 1. Teopernueckue
OCHOBBI MeccOayIpPOBCKOIi
CHEeKTPOCKOMHUH.
IMapameTtpsI
MeccOayIPpOBCKHX
CIEeKTPOB.

1.1 BBonHnoe 3ansatue. Hayunble 2 1 I1K-3-32 TIK-4- JI1.1J12.1
UCCIIEIOBAHUS MaTEpUAIIOB 31
HAaHO- H MUKPOCHCTEMHON
TEXHUKU U METOJIBI,
WCTIONb3YeMBbIe IS UX
npoBenenus. /JIex/

1.2 ®duznyeckas CylHOCTh 2 1 [TK-3-31 I1K-4- JIL1J12.1
s dexra Méccdayapa. 31
H30Tomsbl, Ha KOTOPBIX
HaOromaeTcst 3P QPext
Méccbayapa U cXeMbl UX
SIIEpHBIX Iepexo10B. biok
cxema MEcchayIpOBCKOro
CIIEKTPOMETpPa M IPUHIIUIT
ero pabotsl. /Jlex/




1.3 [MapameTtpsl 1 OIIK-2-Y1IIK JIL.1JI12.1
MeccOayIpOBCKUX CIIEKTPOB: -3-31
W30MEPHBIN CIBUT,

TEMIIEPATYPHBIN CIIBUT,
IMPHHA PE30HAHCHBIX
nuHui. /Jlex/

1.4 [Tapamerpsr 1 OIIK-2-Y11IIK JI1.1JI12.1
MeccOaydIpPOBCKHX CIIEKTPOB: -3-31
KBaJpyIMoJIbHOE
pacliienieHue, MarHuTHbIE
nonst Ha simax FeS7. /Jlex/

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

1.6 BrinonHenue qoManiHero 5 I1K-4-31 IIK-4- JIL.1JI2.1
3aJlaHus U IIOJArOTOBKA K €ro 32
3amure /Cp/

Paznea 2. IIporpamma
00paboTKu
Mecc0ayIpoOBCKUX CIEKTPOB
M NoJydaeMasi M3 HUX
uHpopmanus.

2.1 [Iporpamma o6paboTku 1 TIK-3-31 [1K-4- JI.1JI12.1
MeccOaydIpOBCKHX 31
cnekTpoB. /Jlex/

2.2 ®duznyeckas v MpaKTHUECKas 1 VYK-1-31 OIIK- JIT.1J12.1
WHpOpMAIHS, U3BJIeKaeMast 2-YV1T1IK-3-31
13 MeccOayIpPOBCKHUX T1IK-4-31
napameTpoB. /JIex/

2.3 Jlaboparophast pabora Ne 1. 2 OIIK-2-Y1IIK JIL1J12.1
OcBoeHHE TPOrpaMMbl -3-31 TIK-3-V1
00paboTKH MeccOayIPOBCKUX [K-3-Y2 TIK-3
cnektpoB «Univem -B1 I1IK-4-B1
MS» /J1a6/

2.4 JlaboparopHas pabora Ne2. 3 YK-1-31 OIIK- JIL.1J12.1
Pacuer napamerpos 2-YV1T1IK-3-31
MeccOayIpOBCKHX CIIEKTPOB TIK-3-Y1 IIK-3
u -Y2 [IK-3-B1
JIMaTHOCTUKA KOMIIOHEHTOB TIK-4-B1
cnekrpa /J1a6/

2.5 O06paboTka U UHTEPIPETALUS 15 YK-1-31 OIIK- JILLJI2.1
MeccOaydIPOBCKHUX CIIEKTPOB C 2-V11IK-3-31
MTOMOILBIO MPOTPaMMBI TIK-3-Y1IIK-3
Univem MS /Mlp/ -¥2 [IK-3-B1

[1IK-4-B1

2.6 [TonroroBka K MpakTHYECKUM 12 YK-1-31 OIIK- JITLUJI2.1

3aasTusM /Cp/ 2-YV11IK-3-V1
MK-3-Y2 TIK-3
-B1 IIK-4-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 JI1.112.1
MeccOayIpoBCKor
CIEKTPOCKOITUH IS
W3y4YEeHUS] METAILIOB,
cruiaBoB. [IpuHnun pacuera
KPHUCTAJUIOXUMHYCCKIX
dhopmyn o
MéccOay3pOBCKUM
cnektpam. /JIex/

3.2 Dddext Méccbayspa Ha sgax 1 I1K-4-32 JIL.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 T1K-4- JI1.1
MeccOaydIpOBCKOH 32 JI1.2712.1
CHEKTPOCKOIIUH IS
u3y4eHus: peppHUTOB:

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

cBoiicTaa. /JIex/

3.6 Jlaboparopnas pabora Ne 3. 3 YK-1-31 OIIK- JIL.1JI2.1
Ornpenenenue 2-V11IK-3-V1
KPUCTAJUIOXUMUYECKUX TIK-3-Y2 I1K-3
hopmyn -B1IIK-4-31
MarHUTHBIX MaTE€PUANIOB 110 T1K-4-32 TIK-4-

JTAHHBIM MeccOayIpOBCKOI Y1IIK-4-B1
crnekrpockonmy /J1a6/

3.7 Jlaboparopnas pabora Ne 4. 3 YK-1-31 OIIK- JIL.1JI2.1
Omnpenenenue CTENeHH 2-Y11IK-3-Y1
BOCCTAHOBJICHUS KeJie3a B ITIK-3-Y2 TIK-3
MaTepuanax 1o JaHHbIM -B1 I1K-4-31
MeccOayIpOBCKOH TTK-4-32 TIK-4-
crnekrpockonuu /J1a6/ V1T1IK-4-B1

3.8 JlaGoparopHnas paGora Ne 5. 3 YK-1-31 OIIK- JILLJI2.1
Orpenienenue cTeneHun 2-V11IK-3-V1
HECTEXUOMETPHH MarHeTUTa IK-3-V2 IIK-3
C IIOMOIILIO -B1 I1K-4-31
MeccOaydIpOBCKOH [1K-4-32 TIK-4-
cnekrpockoruu /J1ab/ V1TIK-4-B1

3.9 Jlaboparopnas pabora Ne 6. 3 YK-1-31 OIIK- JIL.1JI2.1
Omnpenenenue CTENEeHA 2-Y11IK-3-Y1
TEKCTYpHUPOBaHHUS TIK-3-Y2 TIK-3
MarHUTHBIX -B1 I1K-4-32
MaTEpHUAJIOB C TOMOIIBIO [IK-4-Y1 IIK-4
MeccOayIpOBCKON -B1
cniekTpockomnuu /J1a6/

3.10 [IToaroroBka x 3ammure 30 [MK-3-31 I1K-3- JIT.1J12.1
naboparopHsIx padot /Cp/ V1I1IK-3-V2 21
I1K-3-B1 T1K-4
-32 [IK-4-V1

[1K-4-B1




3.11

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

10

[K-3-31 [IK-4-
31 I1K-4-32

JI1.112.1

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 TIK-3-
31

JI1.1JI12.1

4.2

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

[1K-4-31 JI1.112.1

43

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

ITK-4-31 JI1.1JI12.1

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

5.1

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

[K-3-31 [IK-4-
32

JI1.1J12.1

52

MeccbayapoBckast
CIIEKTPOCKOITHSI OKCHTHBIX
MPOBOTHHUKOB, JISTHPOBAHHBIX
onoBoM. /JIex/

ITK-4-31 I1K-4-
32

JI1.1JI2.1

53

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

I1K-4-31 I1K-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

I1K-4-32;11K-4-
31;11K-3-32;I1K-3-
31;¥K-1-31

Bompocs! k 3Kx3aMeHaIIMOHHEIM OHIeTaM Kypca

YK-1-31 O BO3MOKHOCTSIX U HEZOCTaTKaX MeccOayIpoOBCKOit
CIIEKTPOCKOIHH:

1. Metozs! (ha30BOTr0O aHAITI3a MaTEPHAIOB X MECTO B HUAX
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 Teoperuueckue 0CHOBBI MeccOayIPOBCKOIl CLIEKTPOCKOIHH:
1. CymHocTb 3¢ dexra Méccbayspa. 30Tombl, 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. [Tpumeps! IpUMeHEeHUs MeccOay3pOCKON CIIEKTPOCKOIINH IS
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 HCCIIEIOBAHUS COCTaBa CTPYKTYPHI 1
CBOCTB pa3IMYHBIX HAHO- MATHUTHBIX MAaTEPHAIIOB OT UX
3JIEMEHTHOTr 0, (ha30BOT0 U CTEXHMOMETPUIECKOTO COCTaBa, IOBEACHUS
HpUMECEH M CTPYKTYPHBIX Je()eKTOB:

1. Buibl MarHUTHOTO YITOPSIIOYEHHS M UX THATHOCTHKA TI0
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
0JI0BO:

1. Metammmieckoe xene30, MeccoayspoBcKas criekTpockonus o-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 mapranna. MeccOay poBCKHH CIIEKTP B €T0 0COOCHHOCTH.
11. ®epputsl-rpaHatsl. MeccOay3poBCKUil CHEKTP UTTPUEBOTO GeppHTa
rpaHara, ero pacii()poBKa U apameTphl.

12. MecchayspoBCKHe CIIEKTPhI MapaMarHUTHBIX (PepPUTOB-TPAHATOB U
uXx xapakrepuctuka. OTIudre 0T MarHUTOYIIOPSIIOYEHHBIX (heppUTOB.
13. Penko3emenbHble OPTO-HEPPHUTHI, UX CTPYKTYpa, MeccOayIpOBCKHE
CHEKTPBI M UX MapaMeTPBL.

14. TexcaroHanbHbIE (GpeppUTHI. THITEI CTPYKTYp TeKCArOHAIBHBIX
(eppuToB. MeccOayIpoBCKHEe CTIEKTPHI (PEpPPUTOB CO CTPYKTYpoi M 1
uX pacimdpoBka.

15. MeccbayspoBckas criekrpockornust Snll19. Mcrounnku, kamnOpoBka
cnekTpoB, COCTMHEHNS , OTHOCUTEIFHO KOTOPBIX PACCUUTHIBACTCS
XUMUYECKUH CIIBUT.

16. OnexTpoHHAas U ABIPOYHAast IPOBOJUMOCTD B MOIYIIPOBOAHUKAX
KpPEMHHSL.

17. MeccbhayspoBcKasi CIIEKTPOCKOINHUS OKCHAHBIX MOITYIPOBOJHUKOB
Sn119 MnO u Fe0,850.

18. MeccbayspoBcKasi CIIEKTPOCKOIHS OKCHIHBIX TIOTYITPOBOJHUKOB
Sn119 CoO u NiO.

19. TlonsiTre 06 OTHO- U ABYXDJEKTPOHHBIX IIEHTPaX B KEPAMUUECKHX
HOJIYIPOBOJHHKAX.

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

21. UccnenoBaHue COCTOSIHUAE MIPUMECHBIX aTOMOB OJIOBA 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 ¢u3nueckas OCHOBa PEHTICHOCIIEKTPAILHOTO
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

TIK-3-3;11K-3-
V1;TIK-3-Y2;TTK-3-
BIL;[TK-4-B1;0OT1K-2
-V1;YK-1-31

OcBoeHHe TPOrpaMMBI 00pab0TKH MeccOay3pPOBCKUX CIIEKTPOB
«Univem Ms»

KoHTposbHBIe BOIIPOCH K JabopaTtopHo# padote 1

1. KakoBa ¢usuueckas cymHuocts dhdexra Méccoayspa?

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

TIK-3-31;[1K-4-
32:T1K-3-V 1;[TK-3-
V2.TTIK-3-B1;TTK-4-
B1;0MK-2-V1;YK-1
31

Pacuer napameTpoB MeccOayIpOBCKUX CHEKTPOB U JUArHOCTHKA
KOMITOHEHTOB CIIEKTpa

KonTponsHbIE BOIPOCH K 1abopaTopHOi pabote 2

1. Kakue ocHOBHBIE TapaMeTpbl MeccOayIPOBCKUX CIIEKTPOB?

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

TIK-3-Y [;TIK-3-
V2.TTK-3-B1;TTK-4-
BL;ITK-4-V 1;[TK-4-
32;T1K-4-31;011K-2-
VI;VK-1-31

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

KoHTposbHBIE BOIIPOCHI K J1abopaTopHOit padoTe 3

1. B xakux cirygasx IpIMEeHHMa METOIHNKA OTpeeIeHHS
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

TIK-3-Y 1;[1K-3-
V2;TIK-3-B1;[IK-4-
V1;IIK-4-31;TTK-4-
32;0MK-2-V1;YK-1
31

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

KonTponsHbIe BOIpock! k 1abopaTopHoit padote 4

1. [Toyemy MeccOayIPOBCKYIO CIIEKTPOCKOIHUIO LIEJIeCO00pa3HO
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

TIK-3-Y I;[1K-3-
V2.TTIK-3-B1;TTK-4-

BL;TK-4-V 1;[TK-4-

31;ITK-4-32;011K-2-
V1;VK-1-31

OmnpeneneHne CTEIeHN HECTEXHOMETPUH MarHeTHTa C TIOMOIIIBI0
MeccOaydpOBCKOIl CIIEKTPOCKONNH

KoHTposbHBIE BONPOCHI K J1abopaTopHO# padore 5

1. B uem 3akmodyaeTcs HECTEXUOMETPHUS MarHeTura?

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

TIK-3-Y 1;[1K-3-

OnpeaeneHI/Ie CTCIICHU TEKCTYPUPOBAHUA MAaTrHUTHBIX MaTCpUaIoB C

pabota Ne 6 V2;T1IK-3-BL;I1IK-4- | momoIis0 MeccOay3pOBCKOM CIIEKTPOCKOTUH

B1;IIK-4-VY 1;TTK-4-

32;0I1K-2-Y1;YK-1 | KonTponbHbIe BOMPOCH K TJabopaTOpHOU paboTe 6

-31 1. Kakoe cooTHOlIEHHE UHTEHCUBHOCTEN ITMKOB B CEKCTETE, €CIIN YT oJl
6 =55°?
2. Kakoe cooTHOIIEHHE HHTEHCUBHOCTEH IMUKOB B CEKCTETE, €CIIN Yrojl
6=90°?
3. Kakoe cooTHOIIEHNE THTEHCUBHOCTEH MTUKOB B CEKCTETE, €CIIU YTOJl
6=0°?
4. Yro nokaspiBaet yroi 0?
5. Kak onpenensercs cTeneHb TEKCTYPUPOBaHUS?

P8 Pedepar [TK-3-31;11K-4- Pedepar na Temy "B0o3M0OKHOCTH IPUMEHEHHUS MecCOayIPOBCKOM

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

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.)

3K3aMCHaLIPIOHHLII>i OUJICT COCTOMT M3 3-X TCOPETHUICCKHUX BOIIPOCOB. bunetst XpaHATCA Ha Kacbezxpe.

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

K sk3ameny gomyckaeTcs CTyIEHT, BBITOJIHUBLIMNA U 3aIIUTUBLINN JOMAIIHEe 3alaHKe, BCe JabopaTopHble paboThl U pedepar.
OneHka "oTIMYHO" BBICTABIIAETCS 32 3 MPAaBHIIBHBIX OTBETA HAa SK3aMEHAIMOHHBIE BOIIPOCHI.
Ornenka "xopomio" BEICTaBISIETCS 3a 2 MPaBUIIBHBIX OTBETA HA 3K3aMEHALMOHHBIE BOIIPOCHI.

OreHka "yJOBIETBOPUTENBHO" BBICTABIISACTCS 3a | MPaBIIIBHBIN OTBET HA 3K3aMEHAIMOHHBIE BOIIPOCH.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. PekomenayemMas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpI:I, COCTaBUTECIINU

3arnaBsue

bubaunoreka

I/ISI[aTeJ'ILCTBO, roa

JI1.1 |[XKganosI. C.,
Mmoo A. C.,
Huxuruna C. B.,
Knanos I'. C.

JudpakioHHbi u

PE30HAHCHBIH CTPYKTYPHBIN
aHanu3:PeHTreHo-,3neKTpoHo

-, HEUTPOHO-
Mecchayaporpadus u
MeccOayIpoBCKast
CHEKTPOCKONHA: Yuel.
nocooue 11 By30B

bubmuorexka MUCuC

M.: Hayka, 1980

JI1.2 | Jletrok JI. M.,
Koctumuu B. T,
T'onuap A. B.

TexHom0rUs QeppUTOBBIX

MaTepHruaioB
MAarHuTOIJICKTPOHUKHN

OnekTpoHHas GUOIHOTEKA

M.: Uzn-Bo MUCucC, 2005

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENU

3ariaBue

bubnnoreka

H3nmarenscTBO, TON

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

AHaTUTHYECKU KOHTPOJIb B

METAJUTYPIruiCCKOM

MIPOMU3BOJCTBE: yued. mocobue

JUISL CTYZ. BY30B Hamp.
'Merannyprus'

bubmmorexka MUCuC

M.: Akanemkaura, 2006

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

91 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

VYueOHas aynuTopus

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», OUOC 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 «Muteprer», ODUOC yHHBepcHTeTa depe3 IHYHBIA
kabuHer Ha 1iatpopme LMS Canvas, JIUIICH3UOHHBIC

nporpamMel MS Office, MS Teams, ESET Antivirus
K-427 VY4ebHas aynuTopus 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. MecchayapoBcKasi CIEKTPOCKOIUS U €€ MPUMEHEHHUE ISl XUMHUECKON TUarHOCTHUKHY HEOPTaHUYECKUX MATEPUANIOB : KOHCIIEKT
JICKIMH JIJIs1 CTYIGHTOB CTapIINX KYPCOB U aclUpaHToB XuMuueckoro gakyasrera MI'Y um. M. B. Jlomonocosa / I1. b.
®abpuunsnii, K. B. [Toxomok. - Mockga : IIpuaT-Atense, 2009 (M. : 3A0 "IIpunt-Atense"). - 142 c. : wi., Tadmn.; 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., Tabim.; 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




