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PaGouass nporpamma QUCHMIUIMHBI «DPU3MKO-XMMHYECKHE MeTOAbl MCCJIEJOBAHUS
MaTepHaJoB» pazpadoTaHa:
- B coorBercTBUM ¢ TpeboBaHusmMu PI'OC BO — marucrpaTypa IO HaIlpaBJIEHHUIO ITOATOTOBKU
29.04.04 «TexHONOTHUS XYIOXKECTBEHHOH OOpaOOTKHM MaTEepHAIOB», YTBEPKICHHOTO MPUKA30M
Muno6puayku Poccun Ne 969 ot 22.09.2017;
- Ha OCHOBAaHUH Y4eOHOI0 TUIaHA MarucTpaTypsl 1o HanpasieHHIo noAroToBku 29.04.04 «Texnomorus
XYHA0KECTBEHHOH 00pabOTKM MaTepuaioBy HampaBIeHHOCTh (Mpopmib) «XyIOXKECTBEHHOE
IPOEKTHUPOBAHUE M3ACIMM M KOMIBIOTEPHOE MOJAEIMPOBAHNE TEXHOJOIMUYECKHX HPOLECCOB HX

IMPOU3BOJACTBA».

CocraBurenb JIOLIEHT C.A. Oununmnos

PaGouasi mnporpammMa paccMOTpeHa W od00peHa HA  3acemaHum  Kadeapsl

«MarepuanoBeICHUS U TEXHOJIOTHH XYI0XKeCTBEHHBIX m3aenuii» oT 09.02.2022 r., mporokon Ne 7.

o . I.T.H., [Ipsixun E.A.
3aBenyrouuii kadenpoit poteccop

Pabouan nporpamMma corJjiacobaHa:

HauanpHuk ynpapineHus: yaeOHo-
METOAUYECKOT0 00ECIIEYEHUS K.T.H. HMBaunosa I1.B.
00pa3oBaTeNnbpHOTO MpoIiecca




1. HEJb ¥ 3AJAYN JUCHMUILINHEL

lenp mnpenogaBaHusi AUCHUUIUIMHBI — HW3Y4YEHHE NPUHLHUIIOB paboOThl U BO3MOXKHOCTEH
UCIIOJIb30BAaHUsSI COBPEMEHHBIX MHCTPYMEHTAIBHBIX METOJOB aHajin3a MaTepuaioB B 001acTu
TEXHOJIOTUM XYI0KECTBEHHOM 00pabOTKM MaTepuajoB, a Tak)Ke MPAKTHUYECKUX HABBIKOB BbIOOpa
METO/IOB MCCJIEIOBAHMS COCTaBa, CTPYKTYPhI M CBOMCTB MaTepUalOB, SIBJICHUI U MPOLIECCOB B HUX HA
Pa3IMYHBIX CTAIUAX MOJy4YeHHsI, 00pabOTKU, IepepaboTKU U SKCILTyaTalluu.

3ajaud U3y4yeHUsl JUCIUIUIMHBI — HAYYUTh MAaruCTPAaHTOB CAMOCTOSITEILHO BBIOMPATh METOIbI
MCCJICIOBAHMSI MAaTEPHAJIOB U TPAMOTHO MTPOBOUTH UCCIIEI0OBAHUSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII BO.

JucnniummHa «DU3NKO-XUMUYECKUE METOABl HUCCICIOBAaHHS MAaTEpUaioB» OTHOCHUTCS K
00s13aTeNLHOM YaCTH OCHOBHOM MpodeccHOoHATBbHON 00pa30BaTelbHON MPOrpaMMBbI 110 HAPaBICHUIO
noarotoBku 29.04.04 «TexHoJOTHS XYHAOKECTBEHHOW OOpaOOTKM MaTepHayioB» M H3ydaercs B 1
ceMecTpe.

JuctmummHa — «DOHU3UKO-XMMUYECKHE METOIBl  HWCCICIOBAHUS  MaTEPHAJiOBY  SIBIISICTCS
OCHOBOTIOJIATAOMIEH ISl U3YYCHUS CICAYIONUX JUCIUILINH: «METOArKa HAyYHBIX HCCIICIOBAHUN,
«MeTopl  OIIEHKH KaudecTBa XYJO0XKECTBEHHO-TIPOMBINUICHHBIX U3Aenuiiy, «Hay4yHble MeTOJbI
pecraBpanumy.

OCOOCHHOCTBIO TUCIHUIUIMHBI SBIISICTCS PAa3BUTHE Y CTYACHTOB — MAaruCTPaHTOB CHOCOOHOCTH
BEIOMpATh SKCICPUMEHTAIBHBIC (PU3UKO-XUMUYECKUE METObI, aJICKBAaTHBIC IOCTABICHHOW 3ajade,
NPOBOUTH SKCIIEPUMEHT U HHTEPIIPETUPOBATH MOJyYCHHBIC PE3yIIbTATHI.

3. IUIAHUPYEMBIE PE3VJBTATBI OBYYEHHUS IO JUCHUILIUHE,
COOTHECEHHBIE C INIAHUPYEMBIMU PE3YJIbBTATAMU OCBOEHUSI OCHOBHOMI
IMPO®PECCUOHAJIBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI:

HpOHGCC N3YUCHUS NUCHUIIIIMHBI «DU3NKO-XUMHYICCKHE MCTOABbI UCCIICAOBAHUA MAaTCPHUATIOB»
HaIIpaBJICH HA (bOpMI/IpOBaHI/Ie CJICAYIOIUX KOMHGTCHHI/Iﬁi

dopmupyemble KOMIIETEHIIUT

Koa n HauMeHOBaHMe HHAMKATOpPa
CojepKanue KOMIeTeHIHH Kon AOCTHIKEHHSI KOMIIETEHLMH
KOMIIeTeHIIUH
CriocobeH aHaTM3upOBaTh, OIIK-3.1. 3nats:
00001IaTh ¥ yCTaHABINBAThH - METOJIbl HAYYHOTO MBIIUICHUS U IPOBEACHUS
3aKOHOMEPHOCTH U3MEHEHHUS HKCHEPUMEHTAIbHBIX UCCIIEIOBaHMIA;
CBOWCTB XYI0’KECTBEHHBIX - METOJIbl MaTeMaTHYECKOW 00paboTKH
MaTepHaoB U HKCHEPUMEHTAIbHBIX JAHHBIX
XyJ0’KE€CTBEHHO- OIIK-3.2. YMmers:
IPOMBIIIJICHHBIX 00BEKTOB - OPraHM30BBIBATH U KOHTPOJIUPOBATH MPOLECC
Py U3MEHEHUHT OTIK-3 MIPOBEICHUS DKCIIEPUMEHTAILHONW PabOTHI TIO
TEXHOJIOTUYECKUX MapaMeTpOB CTaHJapTHON WU pa3pabOTaHHON METO/AUKE
UX U3TOTOBJICHUS OIIK-3.3. Bianers:
- MeToJJaMU OOHAPYKEHUS 3aKOHOMEPHOCTEH
W3MEHEHHSI CBOMCTB XYI0’KECTBEHHBIX
MaTepHAaJIOB U XY/10’KECTBEHHO-TIPOMBIIUIEHHBIX
00BEKTOB TIPU N3MEHEHUH TEXHOJIOTUIECKIX
MapaMeTpOB UX U3TOTOBJICHUS; - HABBIKAMU
oopMIeHHs pe3yNbTaTOB HAYYHOH ESATEIHHOCTH




dopmupyembie KOMIIETCHIIHT

Koa u HauMeHOBaHMe HHIXKaATOpa

Conep:kanue KOMIETEHIIUU Koz AOCTHKCHHU S KOMIICTCHIUH
KOMIIEeTeHIIUH
CnocobeH pa3pabaTbiBaTh OIIK-8.1. 3Hatsb:
TEOPETUIECCKHE MOCIH, - CBOMCTBA XYI0KECTBCHHBIX MAaTEPHAJIOB,
MO3BOJISIOIINE XYJ05KECTBEHHOIPOMBIIIIEHHBIX 00BEKTOB U
MIPOTHO3HPOBATH CBOMCTBA OITK-8.1 TEXHOJOTHYECKHE MapaMeTPhl UX U3TOTOBICHUS

XYHAOXKCCTBCHHBIX
MaTCpHraJIoB, XyJ0KCCTBCHHO-
IMPOMBIIIJIICHHBIX O0BEKTOB U
TCXHOJIOT'MH UX U3IOTOBJICHUA

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI
4.1 O0béM TMCHUNJIMHBI M BH/ABI Y4e0HOH padoThl

O6m1ast Tpy10EMKOCTh TUCIMIUIMHBI COCTABIIACT 4 3auéTHBIX enunull, 144 ak. 4yacos.

Bun yueOHoii padoThl AK 4acsl 10
Bcero ak. yacoB ceMecTpam
1

AynutopHasi paboTa, B TOM 4ucJie: 75 75
B ToM uucne:
Jlexkuun 30 30
ITpakTnueckue 3anstus (I113) 15 15
Cemunapsl (C) - -
Jlaboparopusie paboTs (JIP) 30 30
CamocrosTesannasi padora cryaenros (CPC), 33 33

B TOM 4YHuCJI€:

BrinonHenue kypcoBoii paboThI (MMPOEKTa) - -

PacuetHo-rpaduueckas padora (PI'P) - -

Pedepar - -
[ToaroToBKa K MpakKTUYECKUM 3aHSATHSIM 9 9
ITonroroBka K 1a00pPaTOPHBIM 3aHATUSAM 24 24
IIpomeskyTounasi arrecTanmusi — dk3ameH (D) 9 (36) 9 (36)
OO011ast TPYA0EMKOCTh JTUCITUTLTUHBI
aK. yac. 144 144
3ad. efl. 4 4

4.2. Copepxanue I CUUIIMHBI

Y4eOHbIM MJIaHOM NPEyCMOTPEHBI: JIEKLIUH, TPAKTUYECKHE 3aHATH, Ja00opaTOpHbIe paboThl U
camocTosTelbHas padoTa.




4.2.1 Pa3aennl AUCHMIIIMH M BUABI 3AHATHI
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Paznen 1 «BBenenue B JUCHUILUIMHY 4 2 2 - 1
Pa3nen 2 «MeToabl ucciieI0BaHU 30 6 5 8 8
MHUKPOCTPYKTYPBI MATEPUATIOB
Pa3nen 3 «MeToabl ucciieI0BaHU 32 8 5 8 8
KPUCTAJUTMYECKON CTPYKTYPHI MAaTEPHAIIOBY
Pasnen 4 «MeTos! ucciie1OBaHUS 32 8 3 8 8
XUMHYECKOI'0 COCTaBa MaTEPHUAIOB»
Pa3gen 5 «®usnueckue METONEI
8 A 32 6 3 6 8
HCCIIEIOBAHU»
Hroro: 108 30 15 30 33
4.2.2. Conep:xkanue pa3aeoB THCHHILINHBI
HaumMmeHnoBaHue
Ne . TpynoeMkocTh
pazaeJa Coneprxanue JeKIMOHHBIX 3aHATHI
n/n B aK. yacax
JTUCIUIIINHBI

1 BBenenue B | B3aumocBs3b ¢ npyrumu qucuuiiiuHaMu. CBs3b 2

JTUCIUTITUHY MEXy COCTaBOM, CTPYKTYPOM U CBOWCTBAMH
MaTepuanoB. Macmrabusie ypoBHH. O030p OCHOBHBIX
METOJIOB UCCJIEIOBAHUS.

2 MeTtoapl Makpoananu3. CBeToBast Mukpockomnus. PactpoBas 6
HUCCIIEIOBAHUS ANIEKTPOHHAsI MUKpockonus. [IpocBeunBarorias
MUKPOCTPYKTYPHI | JIIEKTPOHHASI MUKPOCKOTIHS.

MaTepuasoB

3 | Meronsl PentrenoctpykTypHblil ananus. udpaxms 8
HCCIEA0BaHUSA anektTpoHoB. Merox EBSD.

KPUCTAJUTMYECKOM
CTPYKTYPBI
MaTepuasioB

4 Metonasl PenTrenocnekTpaibHbIil METO. 8
HCCIIEI0BAHUSA PentrenodtoopecuenTHsiit Metos. PamanoBckas
XHUMHYECKOT'O criekTpockonus. ONTUKO-3MUCCUOHHAS
cocTaBa CIIEKTPOCKOIIHS.

MaTepuasioB

5 | ®usnueckue VYapTpa3BykoBoi MeToA. MarHuTHBIN METO/I. 6
METOJIBI
HUCCIIENOBAHUS

Hroro: 30




4.2.3. IllpakTyecKkue 3aHATHSI:

Ne TpynoemkocTs
Paznennt HaunMeHoBaHUe MPAKTHYECKUX PadoT
n/n B aK. yacax
1 Paznen 1 MacmtaGHble YPOBHU JIJIsl pa3IMYHBIX MAaTEPHAJIOB. 2
2 Paznen 2 THubl MUKPOCTPYKTYP. 2
Brnusinue pa3nnyHbix GakTOpoB HA Pe3yabTaThl ()a30BOTO
3 Paznen 3 p ¢ P pesy ¢ S)
aHaJIM3a.
MeTto/b1 HccieIoBaHUSI XUMUYECKOTO COCTaBa
Paznen 4 3
MaTepuasioB
4 Pasnen 5 AHanu3 BO3MOXKHOCTEH yJIbTPa3ByKOBOTO U MarHUTHOTO 3
METOJIOB.
Hroro 15

4.2.4. JlabopaTopHble padoThI:

Ne Paznennl HaumenoBanue 1a00paTopHbIX padoT TpynoemkocTn
n/n B aK. yacax
1 Paznmen 2 KommgectBennas metayuiorpadusi. 4
2 Paznen 2 KonmnuecTBennas nerporpadus. 4
3 Pazyen 3 OO6paboTka CrieKTPoB TUGPAKITUH. 4
OmnpeeneHre KOJIUYECTBA OCTATOYHOTO ayCTCHUTA B
3 Pasznen 3 pel y 4
CTaJIH.
4 Pasnen 3 Ananmu3 EBSD-kapr. 4
5 Paznen 4 AHanu3 peHTICHOBCKHUX YHEPTC€THUECKUX CIICKTPOB. 4
Paznen 5 du3nuecKue METO/IbI UCCIICTOBAHHMS 6
Hroro 30

5. OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

B xone 0OyueHus IpUMEHSIOTCS:

Jlekuum, KOTOpBIEC SIBIISIOTCS OJHUM M3 BaXHEUIIMX BUJOB YYEOHBIX 3aHITUA W COCTABIISIOT
OCHOBY TEOPETHUECKOM MOATOTOBKU oOydarommxcs. Llenu IeKImoHHbIX 3aHTHil:

-aTh CHCTEMATU3MPOBAHHBIC HAyYHbIC 3HAHUS IO JUCUUIUIMHE, aKIEHTUPOBAaTh BHUMAaHHME Ha
HanOoJee CI0KHBIX BOMPOCAX AUCIUILIMHBL

-CTUMYJIUPOBATh AaKTHBHYIO I103HABATENIbHYIO JEATEIBHOCTh OOYYAIOLIMXCS, CHOCOOCTBOBATH
(bopMUPOBaHHIO UX TBOPYECKOTO MBIITLICHHUSI.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHIA:

-COBEpPUICHCTBOBATh YMEHUS M HABBIKH PEIICHUS MPAKTUUECKUX 3a/1au.

['maBHBIM coJiep>KaHUEM ITOTO BHUJA YUEOHBIX 3aHSTHI SIBISETCS paboTa KaxXIoro oOy4arouerocs
T0 OBJIAJICHUIO MPAKTUYECKUMHU YMEHUSIMH U HaBBIKaMH MPOPECCUOHATBLHOM JIESITEbHOCTH.

JlaGopatopnbie padoThl. [{enn 1a60paToOpHBIX 3aHITHII:

-yrIyOuTh M 3aKpeMuTh 3HAHWS, TIOTyUYEHHBIE Ha JIEKIMSIX U B TIPOIIECCE CaMOCTOSTEIbHON paboThI
o0y4JaroIuxcs ¢ yueOHOM 1 HayqHOM JIUTepaTypoii;

['maBHBIM cofiepKaHUEM ITOTO BHUJA YUEOHBIX 3aHSTHH SIBISETCS paboTa KakI0ro o0yJaroerocs
T0 OBJIQJICHUIO TIPAKTUYECKIMH YMEHHUSIMHU W HaBBIKAMU TIPOGECCHOHATLHON AEATETbHOCTH.

Koncynbranum (Tekymas KOHCYNIbTAllUS, HAaKaHyHE OK3aMEHa) SBJSIETCS OMHOM U3 ¢opMm
PYKOBOJICTBA y4eOHOM pabOTON OOYYarOIMIMXCS W OKa3aHWS WM MOMOIIHM B CAMOCTOSTEIIEHOM H3yYEHHUH
Marepuana IUCUUIUTUHBI, B JIMKBUIAIMU HUMEIOIIUXCS TPOOENOB B 3HAHUSX, 3aJ0JDKEHHOCTEH I10
TEKYIIIUM 3aHITHUSM, B ITOJTOTOBKE MMChMEHHBIX PA0OT (IPOEKTOB).



Tekyie KOHCYJIBTAIMM MPOBOIATCS IPENOAaBaTelIeM, BEAyLUIMM 3aHATHA B y4eOHOW Tpymre,
HAay4YHbIM PYKOBOJMUTENIEM U HOCAT KaK MHIMBUIYaIbHBIMN, TAK U TPYIIIOBOM XapakTep.

CamocrosiTeibHAsA padoTa 00y4yarOUIMXCsl HANpaBieHa Ha YIIyOJlIeHHe W 3aKpeIuieHUEe 3HAHUM,
NOJIYYEHHBIX Ha JIGKUUSAX M JAPYTHX 3aHSATUSAX, BbIPAOOTKY HABBIKOB CAaMOCTOSITEIBHOIO AKTHMBHOI'O
NpUOOPETEHUs] HOBBIX, JONOJHHUTENBHBIX 3HAHHM, IMOJArOTOBKY K IMPEACTOSIIMM Y4eOHBIM 3aHSATUSIM U
HPOMEKYTOYHOMY KOHTPOJIIO.

6. OHUEHOYHBIE CPEJACTBA JJIsA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEKYTOYHOM ATTECTAIIUH IO U'TOI'AM OCBOEHMUS JJUCIUTIIHHBI
6.1. OueHo4Hble cpeACTBA /ISl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH
Pa3nen 1. BBegenne B 1UCHUNIIMHY
Uto Ha3bIBACTCS CTPYKTYPOI1?
Urto Takoe XxapaKTepHBIA MACIITad CTPYKTYPHI?
Kakwue cymecTByroT kiaccuukanuy MaciuTabHbIX YPOBHE?
KakoBbl OCHOBHBIE TUTIBI JEPEKTOB?
YeMm nedeKThl KpUCTATNYECKOM PEIIETKHU OTINYAIOTCS OT Ae(PEKTOB U3AeHs?
KakoBa momkHa OBITH B3aUMOCBSI3b MEXKAY [JIMHOM BOJHBI H3IYYCHHS W pa3MepoM
UCCIIeTyeMOro o0beKTa?
Kakue ocHOBHBIE METOIbI aHATTN3a MUKPOCTPYKTYPHI?
Kakue ocHOBHBIE METO/IbI aHAIN3a KPUCTATIINYECKOU CTPYKTYPhI?
KaxoBa xapakTepHas 1juHa BOJIHBI PEHTT€HOBCKOTO U3Ty4eHUs?
10 Kakue ocHOBHBIE METO/IbI aHAJIM3a XUMUYECKOTO COCTaBa?.
Paznen 2. MeToabl HcC/Ie10BAHNS MUKPOCTPYKTYPbI MaTepHAJIOB
Jlns kakux 1esei npuMeHsieTcss MakpoaHanusz?
Uto Takoe MUKPOCTPYKTypa?
UYro Takoe MeTayuiorpagudeckuii nmummdg?
Kakoe makcumanbHOE yBEIHUYEHUE MOXKHO MOJTYYUTh B CBETOBOM MUKPOCKOTIE?
UYto sBsieTCS HCTOYHUKOM CBETa B MeTaiorpadudeckoM MUKpOCKore?
Uto Takoe pexkuM CBETIIOTO MOJIsi?
Urto Takoe pexkuM TEMHOTO OIS ?
Uro Takoe riryonHa pe3KocTH?
Yto coboii mpencTaBisieT maHopaMHOe U300pakeHue oopasma?
10 Uto Takoe nmonamdApuvecKas CTpykrypa?
11. Kak MOXXHO U3MEHSTh JIYITMHY BOJHBI ANEKTPOHA?
Paznen 3. MeToabl ucc/ie10BAHUS KPUCTAIIMYECKOH CTPYKTYPbI MaTEePUAJIOB.
1. Yro Takoe KpucTalIM4eckas pemerka?
2. Uro Takoe KpHuCTaLTHIECKas CTPYKTypa?
KakoBbl xapakTepHble JUIMHBI BOJIH PEHTI€HOBCKOI'O M3JIYUYEHHS], UCIIOIb3YEMbIE B METOJE
PCA?
Yro takoe audpaxius?
Urto Ttakoe unrepdepenums?
Hanuumre ypaBHeHue iis 3akoHa bperra-Byneoda.
UYto takoe EBSD?
Kakyto nahopmanno MOXKHO MOTYYUTh C TOMOIIBIO TU(PAKIIUU JIEKTPOHOB?
UTto Takoe KapTa OpUEHTHUPOBOK?
Pa:me.n 4. MeToabl HCCIEIOBAHNS XUMHUYECKOI0 COCTABA MATEPHATIOB
Urto Takoe criekTp?
2. Kakue cmekTpbl OOBIYHO WCMONB3YIOTCS IS OMpEeAeNeHUus XHUMHUYECKOTO0 COCTaBa
MaTepuanoB?
UTto Takoe XapaKTEePUCTHUECKOE U3TydeHue?
UTo 1m03BOJISET OMPEIEIATh METOI PAMAaHOBCKOW CITEKTPOCKONHUN?
5. Uro Takoe MeTo/1 OMTHKO-dYMUCCHOHHOU CIIEKTPOCKOMUN?
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6. Kakue npuGopsl 0OBIYHO HCTIONB3YIOTCS ISl PEHTTEHOCIIEKTPAIBHOI0 aHanu3a?
7. Kaxkue oOpasipl MOTYT UCIIOJIB30BATHCS B 3JIEKTPOHHOM MUKpOCKOTE?

8. Uro Takoe peHTreHOBCKasl (prroopecieHus?

9. Jlnsa Kakux IeNel UCTIOIb3YETCsI METOI PEHTICHOBCKOM (hII0OPECIICHITUN ?

10. Kak Ha3wiBaeTcs mpuodOp U1 METO/1a OTNITUKO-IMUCCHOHHOM CIIEKTPOCKOINHN?
11.Yto sBaseTcss OCHOBHBIM HCTOYHMKOM M3JIy4€HHUS B METOJE  PEHTTEHOBCKOI
droopeceHn?

Pa3gen 5. ®usnueckue MeTOAbI HCCJIEIOBAHUSA

Kak marepuaisl kiaccuGuuupyroTcs 1Mo MAarHUTHBIM CBOMCTBaM?

Yro Takoe HaMarHUYEHHOCTh MaTepuana?

Kax mpousBoauTCss HaMarHuuuBaHue?

Yrto cobo¥ MpeACTaBISAIOT aKyCTUYECKHUE BOJTHBI?

Kaxue BUJIbI 3BYKOBBIX BOJIH BO3MOKHBI B TBEPAOM Teme?

Urto Takoe yibTpa3Byk?

Kaxkue nmapameTpsl MaTepuaia MOXHO OMPEACIIUTH YIbTPa3BYKOBBIM METO10M?
Kakue nmapamerpsl MaTepuaia MOXKHO ONPEIEIUTh MATHUTHBIM METOAOM?

Uro Takoe napamarHeTuku?

10 Yro Takoe heppoMarHeTUKU?

CoNoOR~wWNE

6.2. OueHOYHbBIE CPEICTBA VISl IPOBEIEHHs POMEKYTOYHOM aTTecTaluu (IK3aMeHa)
6.2.1. Ilpumepnulii nepeueHs 60nPoOCo6/3a0anuil 011 NOO20MOBKU K IK3AMEHY

1. Yro Takoe MUKPOCTPYKTypa?

2. Kakue macuitTaOHble ypOBHU CTPYKTYpHI BBl 3HaeTe?

3. Kakue ocHOBHbIE JeeKThl MaTepUaioB Bbl 3HaeTe?

4. Kakune ocHOBHBIE eeKTHI CITIONTHOCTH MaTepHAJIOB BBl 3HaeTE?

S. Yro Takoe peHTI€HOBCKOE U3Ty4yeHue?

6. Uro takoe mudpakuus’?

7. Yro Takoe untephepeHims?

8. [To kakOMy 3aKOHY PEHTT€HOBCKOE M3JIy4€HHUE 0CIa0IIAeTCsl BEIIECTBOM?

9. UYro Ttakoe 3akoH bperra-Bynbda?

10.  Yro Takoe (haroopecieHTHOS U3TydeHue?

11.  Yro Takoe MOHOXpOMAaTop?

12.  Yewm ¢ukcupyercs mpouie/ee/oTpa3uBIIeecst OT 00pas3ia peHTTeHOBCKOE N3TyYeHre?
13.  Kak nornomnieHre peHTTeHOBCKOIO U3 Ty4€HHS BEIIECTBOM 3aBUCUT OT aTOMHOI'0 HoMepa?
14.  Yro obs3arenbHO TpeOyeTcs Ui IPOBEIEHUS PEHTI€HOCIIEKTPaIbHOTO aHanu3a’?
15. Ha kakux npubopax peaan3yercsi peHTTeHOCHEeKTpalbHbIi aHanu3?

16. Ha kakux nmpubopax peaau3yercsi peHTTeHO(IFOOPECIEHTHBIN aHaIN3?

17.  Kakoif OCHOBHOI MCTOUHUK PEHTI€HOBCKOI'O M3JIy4€HHs, UCIIOIb3yEeMBbIi Ha MpaKkTHKe?
18.  YTto0 coboii mpeACTaBIAIOT aKyCTUIECKHE BOJTHBI?

19.  Yro Takoe koH(}OKaNbHBIH MUKpOCKOM??

20. Yemy paBHO oOlIee yBeTUYEHHE CBETOBOTO MUKPOCKoOTa??

21.  Yto Takoe paMaHOBCKU CHEKTP?

22.  JIns KakuXx HeNied HCIOb3yeTCsl ONTHKO-IYMUCCUOHHBIA METO?

23.  Yto Takoe BTOPUYHBIE HIIEKTPOHBI?

24.  Yto TaKoe 0Ke-dJIEKTPOHBI?

25.  Yto Takoe TOPMO3HOE U3ITy4YeHue?

26. Yto Takoe HEympyroe paccesHue?

27. Kak marepuaisl KJIaccu(pUIUPYIOTCs IO MarHUTHBIM CBOMCTBaM?

28. Urto Takoe aMILTUTY/a KoJieOaHmii?

29. Yto Takoe aKTUBHBIE METO/Ibl AKYyCTUYECKOT'O KOHTPOJISA?

30.  Yro Takoe mMacCHBHBIE METOJIb aKyCTHIECKOTO KOHTPOJIS?

31. Kakue ocHOBHBIE KJIACCHI METOJIOB Y/3B KOHTPOJIS BBl 3HaeTe?



32.
33.
34.
35.
36.
37.

Uro Takoe peHTreHOBCKasi TpyOKka?

UYto sBiIsIeTCS HCTOUHUKOM M3JIYy4YeHHsI B 3JIEKTPOHHOM MUKPOCKOTIE?
Kakoii Hanbomnee pacpocTpaHEHHBIN UCTOYHUK PEHTTEHOBCKOTO M3TY4YCHUS?

Yt0 Takoe 1mojue 3peHus?
UYro Takoe riryouHa pe3KocTH?

Kak naszpiBaercs mpubop, UCIOIb3yEeMbIi B METOJIE PEHTI€HOBCKOM nudpakuun’?

6.2.2. [IpuMepHBIe TeCTOBbIE 32IaHUSI K IK3aMeHY
Bapuanr 1

Ne
/o

Bomnpoc

Bapuantsl oTBeTa

I'panuIa 3epHa MpeACTaBIsAET COOOI. ..

30Hy, CHJIBHO OTJIMYAIOIIYIOCS TI0
XUMHUYECKOMY COCTaBy OT OCTAJIbHOTO
MaTtepuana.

JBymMepHBIi 1epeKT KpUCTATUTMIECKOH
pelETKY.

HedekT matepuana.

30Hy C MUHHUMAJIbHBIMHU UCKAXCHUAMHU
PEIIeTKH.

Oco0eHHOCTH MaTepualia pa3MepoM HOopsaKa
ot 100 MM 10 10 cM OMHUCHIBAET ...

MaKpOypOBEHb.
HaHOYPOBEHb.
MeraypoBeHb.
MHUKPOYPOBEHbD.

I[HSI OIpeACJICHUA XHUMHNYCCKOro COCTaBa
HCIIOJIB3YCTCA. ..

PN

XapakTepUCTHYECKOE PEHTTEHOBCKOE
U3Ty4YeHHE.

TopMO3HOE PEHTT€HOBCKOE U3ITyUCHHE.
DOHOBOE UBIYUYCHUE.

Bcé BrllIEnepeuncaeHHoe.

MarHuTHbIe TOPOIIKH U CYCIICH3UH
UCIIOJIB3YIOT JUIA. ..

[IpoHNKHOBEHHS B MUKPOTPEIINHBI
BrisBnenust nedekToB

BrIsiBIIEHHSI MATHUTHOM CTPYKTYpBI
Bapuants 3 u 4

PeHTreHo¢mroopecieHTHRIN aHaNu3 — 3TO
METO/I UCCIIEIOBAHUS. . .

JledexToB cBapHOIO IIIBA.

Jle(peKTOB KpUCTAITHYECKON PEIIETKY.
XHWMHUYECKOTO COCTaBa.
Kpucrammmaeckol CTpYKTYpBHL.

KapTtupoBanue B MeToie
PEHTI€HOCIIEKTPAJIbHOIO aHaJIM3a [103BOJISIET
UCCIIeIOBATh. ..

PR WNPRRONER WD

Pacripenenenrne XuUMU9IECKHX 3JIEMEHTOB
0 MTOBEPXHOCTH.

I'panuus! 3€peH.

®u3nYeCKUe CBONCTBA MaTepuana.
Crenenp aMop(hHOCTH MaTepHaa.

MGTOI[ PEHTTCHOCTICKTPAJIBHOI'O aHaJIM3a
IJI0X0 IPUMEHUM JJIA. ..

XpyIKkux 00pasios.
HenpoBoasiux o6pa3ios.
UépHbIX 00pasIoB.
MOHOKpHCTAIITHYECKUX 00pa3IoB.

MaFHHTOHOpOH.IKOBBIfI METOA OCHOBAH Ha...

n

L E Al Ea R

Buzyanuzanuu cUinoBbIX JIMHUMI
MAarHuTHOI'O I10JI4A
[TpOHUKHOBEHHUHU TIOPOINKA B
MUKpPOIe(EKTHI
Hcnonb30BaHuy MOPOIIKA
nmapaMarHuTHBIX METaJIJIOB
HcnonszoBanuu Geppo3oHIoB

Topmo3zHoe u3iTydeHrne 00aiacT:

el N Ea

JIuHeuaTbIM CIEKTPOM.
CIUIOIIHBIM CHIEKTPOM.
BrICOKOM MHTEHCUBHOCTBIO.
Hwn3koit akTHBHOCTBIO




w/n Bormpoc Bapuantsl oTBeTa
Yemy coorBercTByeT cuMBoi d B ypapuenun | 1. Ilnotnoctu (d — density) uccnemyemoro
mudpakiu Byneda-bparros BCILIECTBA.
2dsin © = n\? 2. PaccrosHUIO Mex Ty 00pasioM u OKycoM
10. PEHTTEHOBCKOI TPYOKH.
3.  MeXMI0CKOCTHOMY PacCTOSHHIO B
KPUCTALTMYECKON peIIeTKeE.
4. Pa3mepy ucciemyeMoro odpasma.
CKopocTh 3ByKa MPOI0IEHON BOJHEL. .. 1. Bermwe, yem y nomnepe4Hoi
2. Hwmxe, yeM y onepeqHon
11. 3. PaBHa ckopocTH MoTepeyHOi
4, PaBHa CKOPOCTH ITOTIEPEYHOM CO 3HAKOM «-
»
€MHOTIOJIEHOE OCBEIICHUE UCTIONIB3YeTCS . BoIsiBIieHHSI aMOP(HBIX COCTABJISIOLINX.
T 1.B
TUISL. .. 2. IToBbImeHns] KOHTPACTa U BBIBICHUS
12 MEJTKUX BKJIOYCHHI.
' 3. IloBbIlIeHUS TPENENBHOTO Pa3peleHHUs
MHKPOCKOTIA.
4. YBennueHus rIyOuHBI pe3KOCTH.
B pPEHTTeHOCTPYKTYPHOM aHAIIM3E 1. Bcero o6béma obpasua.
uHpopmanust 00 UccIeTyeMOM MaTepuae 2. Touxoro HIOBCPXHOCTHOT'O CJIOA.
13. MoMTyHaeTes 3. .. 3. 3aBHCHT OT peKHMa ChEMKH.
4. Oo6nacrei, comepxaniux ae(eKTbl
HECIUIONTHOCTH.
Pazpemenne peHTTeHOBCKOTO 1. Heckonbko cM
14 CIIEKTPAIILHOTO MUKPOAHAJIM3a COCTaBIseT... | 2. Heckoiapko MM
' 3. Heckomnbko MKM
4. Heckonbko HM
B penTreHoBckoii TpyoOKe. .. 1. PacnosnoxeH paAnOaKTUBHBINA H30TOI
2. JlomxkeH OBITH BaKyym
15 3. U3mydyeHue BBIXOAUT Yepe3 CBHHIIOBOE
' OKHO
4. Bo3HHKaeT Ta30BbIil pa3psa MEXIy
KaTOJIOM M aHOJOM
XapakrtepucTudeckoe usnydenue obnamaer: | 1. JluHeivareiM criekTpom.
16 2. CIUIOUIHBIM CHEKTPOM.
' 3. BBICOKOI MHTEHCHUBHOCTHIO.
4. Hwu3skol akTHBHOCTEIO
Kaxkue 1Ba OCHOBHBIX THIIA BOJIH 1. DnexkTtpuyeckue U MarHUTHBIE
17 CYILIECTBYIOT? 2. IlpononbHbIe M IOTIEPEYHBIE
' 3. TloBepXHOCTHBIC U PIJICEBCKUE
. OtpaxéHHBIC M OJIIPU30BaHHbIC
4. O
Kaxkoii meTon HCMOJIB3YETCs IS 1. Meroxn PEHTTCHOCTPYKTYPHOI'O aHAJIM3a.
ompeneneHust GopMBbl U pa3mepa 2. Meron pu3nKo-XUMHYIECKOTO (pa3oBoro
18. | cIpyKTypHBIX COCTABISIOIINX B 3 ij{laﬂma' .
UCCIIeyeMbIX MaTepuasax Mpy yBeITHUSHUN ' CTO/LSICKTPOHHOU MHKPOCKOITHH.
500007 4. Metox ONTHYECKON MUKPOCKOITUH.
HamaranumBaHuio MOTYT OBITH 1. deppomarHeTukwu.
19 TTOJBEPTHYTHL. .. 2. TlapamarHeTuku
' 3. JlnaMarHeTHKU
4. ®eppOMarHeTHKH U THAMarHETUKH
Kaxoit meTon ucnonb3yercs Aiis 1. MeToa MUKPOCKOITUYECKOTO
OIpEICIICHUS BEIIMYNHBI 3€pPHA B aHaIM3a.
20 Meraie? 2. Meron peHTT€HOCTPYKTYPHOTO
' aHam3a

w

Merton ¢dazoBoro ananuza
4. Metoa XUMHUYECKOTO aHAIH3a.




BapuanTt 2

Ne
/i Bormpoc Bapuantsl oTBeTa
ONTHUKO-3MHCCHOHHBIN CTIEKTPOMETP CITYKUT 1. Xwumuueckoro cocTasa.
1 JUISL OTIPEIICIICHHUSI. . . 2. Ctpyktypsl ¢a3.
' 3. ONTHYECKHX CBOWCTB.
4. JndpakunoHHOW KapTHHEI.
[IpenenbHOE pa3pelieHue MeToAa 1. Topsmka HecKoOIbKUX A.
PEHTI€HOCIICKTPAIIBHOI'O MUKPOAHAIN3a 2. Tlopsimka HECKONBKUX MKM.
2 COCTaBIISIET. .. 3. 3aBuUCHT OT pa3Mepa UCCIETyeMbIX
YacTHII.
4. 3aBUCHT OT KPUCTAJUIMIECKOH
CTPYKTYpBI MaTepHaa.
B pacTpoBoii 351IeKTpOHHOW MUKPOCKOITHUU 1. IlIupoxwuii mydoK 37EeKTPOHOB;
HCIIONB3YyeTCs: 2. Y3kuii Xxopomo chOKyCHpPOBAHHBIH
3 MY4O0K;
' 3. HurepdepeHius BOJIH;
4. TopMo3HOE PEHTTEHOBCKOE
U3JIy4eHHe.
MertamorpadhudecKinii MUKPOCKOIT 1. OtpaxEHHOM CBeTe;
4 paboTaer B: 2. Ilpomenmem cBerte;
' 3. TlpenomnéHHOM CBETE;
4. WudpaxpacHOM H3ITydeHHUH.
Kakoe uznyuenue ucnosp3yercs B 1. CruiomHoM CIeKTp peHTTeHOBCKUX
PEHTTeHOCIIEKTPATLHOM aHau3e? Ty4eH;
5 2. XapaKTepuCTHUECKHIA CIIEKTP
' PEHTTEHOBCKUX Jy4eii;
3. H3myuyeHue BTOPUYHBIX 3JEKTPOHOB;
4. U3nyueHue OTPaKECHHBIX DIEKTPOHOB.
B 311eKTpOHHBIX MEKPOCKOIIaxX 1. Karoxm;
6 MCTOYHUKOM H3ITYYEHHS CITY>KUT: 2. AHor;
' 3. OObexTus;
4. Slnpa Bogopona.
Bosee BbicOkOE paspelieHue B 1. PeHTreHoBCKHE KBaHTHI;
7 3JIEKTPOHHOM MHUKPOCKOIIE JJAIOT: 2. OtpaxEHHBIE AIIEKTPOHBI;
' 3. BropHuYHBIE JICKTPOHBI;
4. TpetuyHble 3JIEKTPOHBI.
PenTrenocnekTpaibHbII aHATN3 CITYKHUT 1. OnpeneneHuss XMMUYECKOTO COCTaBa;
8 U 2. Omnpenenenus $a3oBOro CocTana;
' 3. H3mepeHus pa3mepa 3epHa;
4. W ccnenoBaHus XMMHYECKUX CBONCTB.
PentrenodmoopeceHTHbIN aHan3 1. OmnpeneneHus XUMHUYECKOTO COCTABA;
9 CITYXKHT JISL: 2. Onpenenenus Gpa3oBOro COCTaBa;
' 3. MHsmepenus pazmepa 3epHa;
4. HccnenoBaHusi XMMUYECKUX CBOMCTB.
[Tone 3peHus pacTpoBOTO 3IEKTPOHHOTO 1. 1 mMxMm;
MHUKPOCKOIa OOBIYHO COCTABJISIET: 2. 100 mkwm;
10. 3. 1 mm;
4. MoxeT BapbUpOBaThCA B IUPOKUX
npejenax.
B mMeToze pacTpoBoii 3EKTPOHHOM 1. Pemmuku;
11 MHUKPOCKOITUH 00BIYHO HCCIEAYIOTCSL: 2. ®Donbruy;
' 3. MaccuBHble 00pa3IbI;
4. Tlopomkmu.




/o

Bomnpoc

BapuanTsl oTBeTa

12.

B MeToze pacTpoBoii 37E€KTPOHHOM
MUKPOCKOITUHU H300paKEHHE TOTyYacTCsI:

N

CkaHMPOBaHNWEM MOBEPXHOCTH
00pa3ua 3JeKTPOHHBIM JTYIOM;
Cpa3zy Bcero 0CBEIEHHOTO Ty40oM
ydJacTKa IMOBEPXHOCTH;
W3menenueMm yria naJeHus My4ka;
3acBeTKOM (hOTOMIACTHHKH.

13.

Kaxkoit MeTon MOkeT OBITH NCITOJIB30BaH
JUISL OTIPEACIICHUS] XUMHUIECKOTO cocTaBa’?

PeHTreHoCcTpyKTYypHBIii;
Meron Jlays;
PeHnTreHocnekTpaibHbIi;
MMMepCcHOHHOM MUKPOCKOIIUH.

14.

Mertona peHTI€HOBCKOM (DITFOOPECIICHITIHI
MTO3BOJISIET OTPENIENISTh:

XUMHUUYECKUI COCTaB MaTepuaa;
Pasmep 3epHa;

CHekTpsl AU(paKIum;

@Da30BbIi COCTAB.

15.

Kaxkoit MeTon MOkeT OBITH NCITOJIB30BaH
JUISL OTIpEICIICHUS] XUMUYIECKOT0 cocTaBa?

MarHuuTHBIH;
MUKpOCKONTUYECKUH;
OnTHKO-3MHUCCHOHHBIN;
Y pTpa3ByKOBOMH.

16.

PamanoBckas CIICKTPOCKOIIMA OCHOBaHa Ha:

PR ONEIRONERIRON RS W

XapakTepUCTUYECKOM PEHTT€HOBCKOM
U3ITY4YeHUN

Heynpyrom paccesinuu ceera
Judpakuum 31eKTpOHOB

Y IbTPa3BYKOBBIX KOJICOAHUSX.

17.

Pentrenorckuii nudpakromerp
UCTIONB3YETCS B METO/IC. . .

PentreHocTpyKTypHOM;
PentrenocnexrpaibHOM;
ONEKTPOHHO-MUKPOCKOITMYECKOM;
PenTreHoakyCcTu4ecKoM.

18.

Bosbiias riryOuHa pe3kocTu
HEeoOX0oauMa IS

ol Eal e el A

wmn

&

PaboTel ¢ HEpOBHBIMU
MOBEPXHOCTSIMU;

[Tony4deHus BHICOKHX YBEIUYCHHIA;
HCHOJ’IB?.OB&HI/IH HOJI?IpI/IBOBaHHOFO
CBETA;

Ucnonp3oBanus
MOHOXPOMaTHYECKOr0 CBETA.

19.

HcTounukom B036y7K,Z[eHI/IH B paMaHOBCKOM
CIICKTPOMETPE ABIIACTCA:

Karop;

Penrtrenosckas TpyOka;
Jlazep;

IIbe30kpucTai.

20.

HcTounukom YJIbTpa3ByKa SABJIACTCA

Eal A E N

Ocuumnnorpad;
AKycTHUYeCKast KOJIOHKA;
Jlazep;

IIbe30kxpucTai.

Bapmanr 3

No
n/m

Bomnpoc

Bapuants! oTBeTa

AHann3 MUKPOCTPYKTYPBI - 3TO U3y4YEHHUE
CTPYKTYPHL...

N =

C noMOIIbI0 TEPMUUYECKOTO aHAJIN3a;
C moMoIIbpI0 MEKPOCKOTIA;

C moMOIIbIO PEHTTEHOCTPYKTYPHOTO
aHaJIN3a;

C noMoIIbt0 TYHHETBHOTO
MHKPOCKOTIA.




o Bonpoc BapuanTs! oTBeTa
nudoBanHbIi ¥ TPOTpaBICHHBIN 1. Pemnuka;
2 oOpasel] Ha3bIBAIOT. .. 2. Muxkpouutud;
3. T'onnomerp;
4. HWznom.
AHanus, KOTOPHIN SIBIsSETCA HE 1. MakpoaHnanms;
OKOHYAaTEJIbHBIM, a JIUIIb IPEABAPUTEIBHBIM 2. TpaBieHne U IOJNPOBAHHE;
3 BUJIOM HCCJICIOBaHHS, HE TIO3BOJISIOIINI 3. OnTuueckas MUKPOCKOTIUS;
' OTIPEJICNIUTh BCEX 0COOEHHOCTEH CTPOCHHUS 4. DneKkTpoHHas MUKPOCKOIIHSL.
MeTajla, Ha3bIBaeTcs. . .
KakoBa mocienoBaTeIbHOCTb MOATOTOBKH 1. He tpebyer cienuanbHOi
obpasma st MUKpoaHamm3a’? HOTOTOBKH;
2. Tpasnenue n mmudoBaHne MeTala,;
4. 3. TpasneHue u MOTUPOBAHUE;
4. lnudosanue, NOIUPOBAHUE U
TpaBJICHUE.
s kakux nenei npuMeHseTcst 1. Jlns ompeneneHns XUMUYIECKOTO
MakKpoaHanu3? cocTaBa.
2. Jlns onpenenenust AeeKTOB CBAPHBIX
5 [IBOB, JJUKBAIUH cepbl, pocdopa u ap.
3. Jns uccnenoBaHust MUKPOCTPYKTYPBI
oOpa3a.
4. Jlng onpeneneHus (pa3oBoro cocrana.
PacTpoBblii 351€KTPOHHBIA MUKPOCKOIT 1. Jlo 10 mMxMm.
NpeHa3Ha4YeH JUIsl UCCIIEIOBAHUS 0O BEKTOB 2. Jo 5 mm.
6. C pa3pemieHueM. ... 3. Mol um.
4. Jlo 100 M.
Wntepdepenius BOIH — 3T0. .. 1. H3meHeHMe AJHMH BOJIH.
7 2. CwmemieHue BOJIH.
' 3. Hanoxenue BoJH.
4. CnoxeHue BOJH.
OcHoBHas 3a7a4a ... COCTOUT B CO3JaHUU 1. Kpucramnorpaduu;
8 YBEIMUEHHOTO N300paskeHNs TIIOCKON 2. MakpoaHanusa;
' MOBEPXHOCTH 00pasiia. 3. PeHTreHOCTPYKTYpHOTO aHaJIM3a;
4. Ontu4eckoil MUKPOCKOIHH.
Heo0xonumbIM ycoBreM nepeMereHus 1. HWueprHo# atmMochepsl.
AJIEKTPOHOB B BHJIE ITyYKa SBIISETCS 2. OKHCIHUTENBHOW CpeJibl.
9. HaJIM4Ke. .. 3. BeIicokoro Bakyyma.
4. Hwuzkoro BakyyMma.
OO6pa3zerr A1 MPOCBEUYUBAIOIIETO 1. ®omnpra;
10. AJIEKTPOHHOTO MUKPOCKOTIA Ha3bIBAIOT. . . 2. CnydaiiHoe cedeHHue;
3. MoHokpucran;
4. Muxponumd.
Kakoe MakcumanbHOE yBETMUYEHHE MOXKHO 1. >50000;
11, MOJIyYUTh B COBPEMEHHOM JJIEKTPOHHOM 2. 100 000;
MHUKpOcKorie? 3. 500 000;
4. >1000 000.




/i Bompoc BapuanTs! oTBeTa
B pexume cBeTsioro nosns. .. 1. 3epkanbHO OTpaXKEHHBIN OT
IIOBEPXHOCTH CBET MONAIAET B
O0OBEKTHUB;
2. 3epKaJgbHO OTPaKEHHBIN OT
12. IIOBEPXHOCTH CBET HE MOMAaJacT B
00BEKTUB;
3. Hcmonw3yercs TOTBKO
MOHOXPOMAaTH4ECKOE OCBEIIECHUE;
4. OTCyTCTBYIOT abeppanuu;
Kakoit MeTox ncrnons3yercs ajist 1. Meroa peHTI€HOCTPYKTYPHOTO
ompeneneHust GopMbl U pazmepa aHaiu3a.
13 CTPYKTYPHBIX COCTaBIISIOLINX B 2. Meron Gpu3NKO-XUMHUIECKOTO
UCCIIeIyEeMbIX MaTepuagax Ipy yBeIUIECHUH (azoBoro ananusa.
500007 3. MeroJ 31eKTpOHHON MUKPOCKOIIHH.
4, MeTom ONTHYECKONH MUKPOCKOIIHH.
Co3nmanne Ha TTOJIMPOBAHHON ITOBEPXHOCTH 1. MuKpoCTpyKTYypHI;
Her1yooKoro penbeda, B KOTOpOM 2. TI1oTHOCTH HCCIIEYEMOTO BEIIECTRA;
14. KOH(HTYpalusi HEPOBHOCTEH MTOBTOPSIET 3. MHueprtHoii aTMocdeps;
PAacIoNoKEeHNEe U OUYePTaHHUE OTAEIbHBIX 4. OKuCIUTENHHON CPEbl.
KPHCTAJUINTOB CBOJUTCS K BBISIBICHUIO
KaxoBo MakcumanpHOE yBeTUYEHHE 1. 500 kpar;
15, (MIpUOAM3HUTENBHO), KOTOPOTO MOKHO 2. 1000 kpar;
JIOCTUYb [IPU UCIOJIB30BAHUN ONTHYECKOTO 3. 4000 kpar;
MHUKpPOCKOTa? 4. 10000 kpart.
[TonykonudecTBEHHBIN aHAIN3 B 1. Tlouck nedeKTOB B CBAPHOM IIIBE;
MeTaiiorpaduu mpeacTaBisieT co00i: 2. OmnpeneneHre TONMIUHBI
16. LIEMEHTUPOBAHHOTO CIIOS;
3. Tlomck XUMHUYECKOH HEOTHOPOIHOCTH;
4. Omnpenenenue Oaia 3epHa.
Mertoa, KOTOPbII UCTIONB3YETCS AJIs 1. Ananms 1o mIomagsM.
ompeaeneHusi 00bEMHBIX JTOJIeH 2. TouyeuHbIHA aHAINS.
CTPYKTYPHBIX COCTaBIISIIONINX WIH (a3 ¢ 3. Jlunelinblii ananms.
17. HaKJIaJIbIBAHUEM CETKHU U3 TOYEK U 4. Tlpeun3nOHHBIN aHAIU3.
MOJCYUTHIBAHUEM YHUCIIO TOYEK, JICKAIINX B
CEUYEHNH MUKPOUYACTHUI] HCCIIeAyeMOol (asbl,
Ha3bIBAETCH. ..
Jiist BeIsIBICHUS HA IUTH(E KPUCTAJUIUTOB C 1. Cgers0n0JBHOE OCBELICHNE;
18. PasInYHON KpHcTaIorpaguyeckoi 2. TemHONOJBbHOE OCBELICHUE;
OpHEeHTaINeN UCTIONb3yeTCs: 3. Kocoe ocgerienue;
4. Tlomsapu3oBaHHEIN CBET.
DNEKTPOXUMHAYECKHI TPOLIECC B 1. Tpasneuus;
19, NpoOOMOATOTOBKE MOXKET ObITh UCIIOIL30BaH 2. TlonupoBKH ¥ TPaBJICHUS;
JUTS: 3. UlnudoBKH U MOTUPOBKH;
4. Axanu3a 1o miomaism;
[IpenensHOE pasperieHrne MUKPOCKOIa 1. Amneprypoii 0ObeKTHBa;
20. oTpezesnseTcs: 2. Tlonewm 3penus;
3. DoxaabHOH IITOCKOCTEIO;
4. T'nyOuHOW PE3KOCTH.




6.3. Onucanue nMoka3areJsjeil 1 KpUTepueB KOHTPOJIS yCIIeBAeMOCTH, ONUCAHUE

HHIKAaJI OCHUBaAHUA

6.3.1. IlIka/ia oLleHMBAHUSA 3HAHUM 110 BHINOJIHEHUIO 3aJAHUNA dK3aMeHa:

Onenka

«2»
(Hey10BJICTBOPUTE/ILHO)

IloporoBslii ypoBeHb
OCBOEHMHS

YrayoaeHHbli
YPOBEHb OCBOEHMA

ITpoaBuHyTHIN
YPOBEHb OCBOCHHS

«3»
(Y10BJIETBOPHUTEIBHO)

«4»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOUN YacTu
MaTepuana, 10InycKaeT
CYIIIECTBEHHBIE OIINOKA B

CTyIeHT MOBEPXHOCTHO
3HAaeT MaTepual
OCHOBHBIX Pa3iesioB U
TEM y4eOHOM
JHMCIUTUIAHEI,

CTyneHT XopoIlo 3HaeT
MaTepuai, TpaMOTHO U
10 CYHIECTBY U3J1araer
€ro, JOIyCKas
HEKOTOpbIE HETOYHOCTU

CTyJeHT B MOJTHOM
00BEMe 3HaeT
MaTepHa,
IPaMOTHO H IO
CYIIIECTBY U3JIaraet
ero, He IOIyCKast

OTBETax Ha BOIIPOCHI JOIyCKaeT HETOYHOCTH CYLIECTBEHHbIX
B OTBETE Ha BOIPOC. y
B OTBETE Ha BOIIPOC HETOYHOCTEH B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorna Haxoout YBEpEeHHO HAXOOUT bezommbouno HaxoauT
pereHns OOJIBIINHCTBA peLeHus, peleHus, pelIeHus,
NIpEexyCMOTPEHHBIX MpeayCMOTPEHHBIE NIpeayCMOTPEHHBIE NpexyCMOTPEHHBIE
MpOTrpaMMoii O0ydeHUsT | MpOrpaMMoi 00ydeHusi | Mporpammoil o0ydeHus MpOrpaMMoit
3aJlaHul 3alaHuA 3aJlaHUN o0y4eHus 3aJaHui
BonpmmHCcTBO [IpenycMoTpeHHbIE IIpenycmoTpennbie IIpenycmoTpenHbie
IPEayCMOTPEHHBIX IporpaMMoii 00ydeHusi | mporpamMmoi o0y4deHusi | MpOrpaMMon o0ydeHus

porpaMMoi 00ydeHus

3aJaHusA BBIITIOJTHCHBI

3a/laHus YCIICIHO

3aJaHus YCIICIIHO

3a,I[aHHi/’I HEC BBIIIOJIHCHO YAOBJICTBOPUTECIBHO BBIITOJTHCHBI BBIITOJTHCHBI
Ilpumepnan wikana oyeHusanus 3HAHUIL 8 MecM 080l ghopme:
KosimuecTBO NpaBUIIbHBIX OTBETOB, % Onenka
0-50 HeynosnerBopurenbHO
51-65 Y 10BIETBOPUTENBEHO
66-85 Xopo1io
86-100 OTimyHO

7. YHEBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE:

7.1. Pekomenayemas aureparypa
7.1.1. OcHoBHas JIMTEpaTypa

1. ®uznueckue OCHOBBI METOJOB HEPA3pPYIIAIOLIEr0 KOHTPOJIS KauecTBa U3/AeIuil: yued. mocodue
— OnekrtpoH. naH. — Tromens : TroM[HI'Y, 2012. — 106 c.

https://e.lanbook.com/book/28333

2. Jlapuonona, E. B. MeToapl HCCIEAOBaHUS MATE€PUAIIOB U IPOLECCOB [DIEKTPOHHBIN
pecype] : yue6. mocobme / E. B. Jlapumonoma. - CII6. : Topn. yu-t, 2013. - 98 c.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_sta
tic_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D520956<.>

3. Connues, FO.I1. MarepuanoBenenue: yue6. ans By3oB / FO.I1. Connues, E. U. Tpsaxun; nox
pen. 1O. I1. Comumena. - U3, 4-e, mepepad. u jor. - CI16.: Xumuzaar, 2007. — 783

4. boeikoB, M. @. JluarHocTuka, MpOrHO3UPOBAHME, HEPA3PYIIAIONIUI KOHTPOJIb M YIpPaBICHHUE
kauecTBoM DA: yue0. mocobue / M. @. brikos, B. H. Boponuos, F0. ®. 3agopun ; M-Bo
BBICHI. U cpefl. crell. oopazoBanus PCOCP, C3I1U. - JI. : C3I1IH, 1985. - 72 ¢

5. Kpucramnorpadus, peHtreHorpadus u 3JeKTpoHHas MUKpockonus: y4el. mis By3os / [S.C.

Ymanckuit u ap.]. - M. : Meramnyprus, 1982. - 631 c.



http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D520956%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%2D520956%3c

6. Jlupumun, b. I'. , Metamnorpadus: yue6. ans By3oB / b. I'. JIusmu. - M. : Meramryprus, 1990.
-334 c.
7.1.2. lonoiHUTeIbHAS JIUTEPATypa

1. Bbexkkep 0. Cnexrpockonus. Mocksa: Texnocdepa, 2009.

2. IImuar B. OnTtudeckas CHEKTPOCKOMUS JUIsi XUMHUKOB M OwmojoroB. Mocksa: TexHocdepa,
2007.

3. Ientun H0.A., Bunkos JI.B. ®usnueckne MeTonbl MCCleAOBaHUS B XUMHHU. MockBa: Mup,
2003.

7.2. Ba3bl JaHHBIX, HHPOPMATHOHHO-CIIPABOYHbIE M MIOMCKOBbIE CHCTEMBbI:
Hayunas snextponHas oubanoreka «cLIBRARY»: https://elibrary.ru/

Hayunas anekrponnas Oubiaroreka «Scopusy https://www.scopus.com

Hayunas anexkrponnas oudaunoreka ScienceDirect: http://www.sciencedirect.com
ONEeKTPOHHO-OMOINOTEUHAs! CUCTEMA U3/1aTENIbCKOrO LIEHTpa «JIaHb»:
https://e.lanbook.com/books

OnektpoHHas Oubianoreka yueOHUKoB: http://studentam.net

ITouckoBbie cuctemsl Yandex, Rambler, Yahoo u ap.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI
8.1 Marepua/ibHO-TeXHHYeCKOe OCHALLIEHHE ayIUTOPHUii
AyauTopuM 1JIsl NPOBeAeHHs JIeKIMOHHBIX 3aHATHI (Y4eOHbIi neHTp Ne 1).

23 mocagouHbIX MecTa MeTamtorpadguueckuii Komrieke-lir, mukpockon Meram PB-22 (5)
— 1 mr., Mukpockon Metamtorpaduueckuii JlJaboMer-1 — 1 mT., MUKPOCKONI METaUIOTpapuIeCKuii
JlaboMert-1 Ounokynsip — 1 mr., HOyrOyk HP Compaq 615 VC288EA — 1 mr., mpoektop
nzoopaxenus 1928 T2G — 1 wr., npoexktop NEC M363W — 1 mir., TBepnomep no Proksemny 210HR-
150 — 1 ., skpan HacTeHHbIH 178%178 - 1 mT., komnstorep HP 6200 Pro — 3 mr., [ISBM P11 -1
mit., [I9BM Keit P911 — 1 mr., cron aynutopHsiid - 10 mr., cron kommbioTepHbii 1100x600%750 - 6
IIT., CTYJ YEPHBIA KOXK3aMEHUTENb - 23 IIT.

AyIMTOPUM JJIsl IPOBEJACHUS NMPAKTHYeCKUX 3aHATHH (YueOHbIi meHTp Ne 1).

23 mocamouHbIX Mecta Mertautorpagudeckuii komiieke- 1T, Mukpockon Meram PB-22 (5)
— 1 wr., Mukpockon Mmetaiorpadpuueckuit JlaboMer-1 — 1 mT., MUKpockon MeTayuiorpaduyecKkuit
JlaboMer-1 Ounokymap — 1 mT., HOyrOyk HP Compaq 615 VC288EA — 1 mr.,, mnpoekrop
n3zobpaxkenust 1928 T2G — 1 mr., npoekrop NEC M363W — 1 mt., TBepromep mo Proksemry 210HR-
150 — 1 mrT., skpan HacTeHHBIH 178%178 - 1 mT., kommetorep HP 6200 Pro — 3 mt., [I9BM P11 -1
mit., [I9BM Keit P911 — 1 mr., cron aynutopHsiid - 10 mr., cron kommbiotepHbii 1100x600%750 - 6
IIT., CTYJI YEPHBIA KOXK3aMEHUTENb - 23 IIT.

AyIMTOpPUM /ISl IPOBeAeHUs J1a60paTOopHbIX padoT (YueOHbIN meHTp Ne 1).

13 mocagounbix mect Ctyn — 25 mT., CTOJI — 2 MIT., CTOJ KOMIBIOTEpHBIH — 13 1wT., mkad — 2
IIT., JOCKa aynuTopHas mapkepHas — 1 mrt., APM yuebnoe 1K (MoHuTop + cucremusiii 6510k) — 14
LIT.

8.2. lomemeHus 1J1s CAMOCTOSITEIbHON padoThI:

23 mocazo4HbIX MecTa Merautorpaduieckuii komriekce- 1 mr, mukpockon Meram PB-22 (5) —
1 wr., Mmukpockon Mmetamiorpaduueckuit JlaboMer-1 — 1 mT., MUKpOCKOI MeTaiorpadudecKuit
JlaboMer-1 Ounokymssp — 1 mT., HOyrOyk HP Compaq 615 VC288EA — 1 mr.,, mpoektop
u3obpaxenust 1928 T2G — 1 mr., npoektop NEC M363W — 1 wr., TBepaomep no Proksemty 210HR-
150 — 1 mrT., skpan HacTeHHBIA 178%178 - 1 mr., kommetorep HP 6200 Pro — 3 mr., [I9BM P11 — 1
mt., [I9BM Keit P911 — 1 mwr., cron aynutopHsiii - 10 wrt., cron kommnbioTepubiit 1100x600%750 - 6
IIT., CTYJ YEPHBIA KOK3aMEHUTENb - 23 IIT.

8.3. [lomemenus A5 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUSI 000PY/10BAHMA:

LenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTUI U CPEACTB O0yUCHHS:

- TEepCOHAJIbHBII KOMIbIOTEP — 2 IIT. (JOCTYM K ceTu «HTepHEeT»);


https://elibrary.ru/
https://www.scopus.com/
http://www.sciencedirect.com/
https://e.lanbook.com/books
http://studentam.net/

MOHMTOD — 4 1IT.;

CETeBOM HAKOIMMTEINb — 1 IIT.;

HCTOYHUK Oecriepe0oHHOro MUTaHus — 2 MT.;
TeJEBU30p TIa3MeHHbIN Panasonic — 1 miT.;
touka Wi-Fi — 1 mr.,

nasuibHasi CTaHIUs — 2 IIT.;

Jpenb — S WT.;

nepdoparop — 3 mr.;

HaOOp UHCTpYMEHTa — 4 1IT.;

TeCTep KOMIIbIOTEPHOM CEeTH — 3 MIT.;
0aJIJI0H CO CXKAThIM r'a30oM — 1 IIT.;

nacTa TerionpoBojHas — 1 mr.;

mepuiecoc — 1 mrT.;

paauoCTaHIMS — 2 HIT.;

cton — 4 mrT.;

TymOa Ha Kojiecukax — 1 mr.;

MOJICTaBKa Ha KoJecukax — 1 IIT.;

mkad — 5 mrT.;

Kpeciio — 2 1T.;

necrauna Alve - 1 mr.

8.4. J/IuueH3M0HHOE MPOrpaMMHOe obecreyeHue:

Microsoft Windows 7 Professional
'K Ne 671-08/12 ot 20.08.2012 «Ha mocrtaBky mpoaykiuu» (oocnyxuanue 1o 2025
roga) Microsoft Open License 60799400 ot 20.08.2012
Microsoft Office 2007 Professional Plus Microsoft Open License 46431107
ot 22.01.2010 (o6cmyxuBanue no0 2025 rona)
'K Ne 1246-12/08 ot 18.12.08 «Ha mnocraBKy KOMIBIOTEpHOIO O0OOpYyIOBaHUSA U
IPOrPaMMHOTO 00CCIICUSHUS
Microsoft Office 2007 Standard Microsoft Open License 42620959
ot 20.08.2007 (obcnyxuBanue 1o 2025 roma)
Autodesk
product: Duilding Design Suite Ultimate 2016, product Key: 766H1
C BO3MOXKHOCTBIO JlocTyna Kk cetu «HTepHeT»
Microsoft Windows 7 Professional: 'K Ne 1464-12/10 or 15.12.10 «Ha mocraBky
KoMmmbioTepHoro obopyrnoBanusi» ['K Ne 959-09/10 or 22.09.10 «Ha mnocraBky
KOMIIBIOTEpHOU TexHUKN» (oOcnyxuBanue a0 2025 roga) 'K Ne 447-06/11 ot 06.06.11
«Ha mocraBky obGopynoBanus» (obcmyxkuBanue a0 2025 roma) 'K Ne 984-12/11 ot
14.12.11 «Ha nocraBky o0opynoBanus" (oocmyxxuBanue 10 2025 rozga)
Microsoft Windows 7 Professional (JIuniensuontoe cornamrenne Microsoft Open License
60799400 ot 20.08.2012)
Microsoft Office 2010 Professional Plus (JIunensuonnoe cormamenue Microsoft Open
License 60799400 ot 20.08.2012)
AutuBupycHoe mporpammuoe obecrieucnue Kaspersky Endpoint Security (Zlorosop Ne
J1810(223)-12/17 ot 11.12.17)
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