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1. HEJH OCBOEHUS IUCHUILINHbI

Llenb OCBOEHMS IHUCIHMILIMHLI «Metonbl HccnenoBanus MaTepHalioB U MHpPOIIECCOBY —
00ecCreueHHe  TEOpPEeTHYEeCKOH NIPaKTHYECKOX  MOATOTOBKU  CTYAEHTOB IO npo U0
CICHHATBHOCTH. VI3y4eHHe COBpEMEHHBIX METOMOB HCCIIE/IOBAHUI TEXHONOTHYECKHX MPOIECCOB
[IPOM3BOZICTBA JIMTBIX U3/ U 06paGOTKH MaTepHaioB. OOGyuenue cryneHTOB Hay4YHBIM OCHOBaM
CTPYKTYpHOIO aHalli3a  MaTepHallOB W JeTalleif MalllMHOCTPOCHUS Ha pAasIMYHBIX HTarmax
IIPOU3BOJICTBA.

3agauu:

~ U3YYHUTL OCHOBHBIE METOBI HCCIIENOBAHMSA MATEPHAIIOB U IIPOLIECCOB;

— TO3HAKOMATBCS C YCTPOMCTBOM W NPHMHIMIIAMU paboTbI COBpPEMEHHBIX YCTPOUCTB H

IPUCIIOCOONIEHMH IS IPOBE/ICHHS HCCTIETOBAHMI MaTepHajoB U IPOIECCOB;
— [HOJIy4HTb HAaBBIKU ITOJTOTOBKH IIPOO M CAMOCTOSTEIbHOLO NIPOBENEHUS UCCIIEOBAHUIA.

2.  MECTO JUCHUILJINHBI B CTPYKTYPE OIIOII
Hucnumnuna  «Metoms HCCIICNIOBaHNST  MaTe€pHaloOB M MPOLECCOB» OTHOCHTCS K
JMHCUHUIIMHAM o0s13atenisHoH yactu OITOIT BO.
3. INIAHUPYEMBIE PE3YJIBTATEI OBYYEHMUSI 11O ANCHUIIJINHE

[Tnanupyemeie pesynsrarsr o6yuenns mo AUCIAIUINHE, COOTHECCHHBIE C ILUIAHHPYEMBIMHU
pesynpratamu ocBoenus OITOIT (komneTenumsamy u HHJIKATOPAMHU JIOCTHKEHHUSI KOMIIETEHIT )

IInanupyemeie pesymsrars O0YY€eHH s 10 IMCHHUILINHE, B
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Hay4YHOHCCIIEIOB | 3amay npodeccronanpHoM IpOQeCCHOHATBHOMH Kue
aTeJIbCKHE ACATCIBHOCTH ~ HA  OCHOBE | IEATENIbHOCTH Ha OCHOBE | 3aJaHus
3amaqn IIpU | “HPOPMAIMOHHO] U | “'HQOPMaIOHHOI] u
OCYIIECTBICHUH | GuOIHOrpaduyueckoii KyJIbTypsI | Oubimorpaduyeckoii KYJIBTYDPEI ¢
npoQeccHonansH | ¢ [IPUMEHEHUEM | IPHMEHEHHEM

O JIeATeNIbHOCTH HH(OPMaIHOHHOKOMMYHHKAITH HH()OPMAIHOHHOKOMM Y HHKALHOH
¢ TPHUMCHCHHEM | OHHBIX TEXHOJIOTHH ¥ C y4eToM | HbIX TEXHOJIOTHH H ¢ yuyerom

COBPEMEHHBIX OCHOBHBIX TPeOOBAHUH | OCHOBHBIX TpeboBaHuit

HH(pOPMaIHOHHBI HH(POPMAIHOHHOI MH(QOPMALHOHHOM Ge30macHoCTy

X TEXHOJIOTHH U | 6e3omacHOCTH

MPHKJIATHBIX

anmaparsonporp | OIIK-5.2.  Vueer pewars | Ymeer pemarp

dMMHBIX CPENICTB | HAayYIHOMCCIICI0BATEIIbCKHE Hay4YHOHUCCIIe[OBaTEIbCKHE
3a1a4u B obnacry | 3agaun B obnactu
npodeccHoHanbHOM IpoQeCcCHOHaTBHOMH
ACATCTILHOCTH C IIPUMEHEHHEM | IeSTEeNbHOCTH ¢ IPUMEHEHHEM
COBPEMEHHBIX COBPEMCHHBIX HMH(bOPMAIIHOHHbIX

MH(OPMALHOHHEIX TEXHOIOIHiL TCXHOJIOTMH M mpuKianHbIx




H [IPHKJIaHBIX
aIapaTHOIPOrPAMMHEIX
CpenCcTB

aMIIapaTHOIIPOTPAMMHBIX CPEJICTB
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OIIK-6.
Crniocoben
[IPUHUMATh
000CHOBaHHBIE
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OIIK-6.1. 3Haer coBpemeHHbBIE
TONXOABI M METOXBI peIleHHs
3axaq B obnactu
IpO(eCCHOHANBHOM
JESATETBHOCTH

3HAeT COBpeMEHHBIE MOIXONbI 1

MCTONBl  pemleHHs 3agay B
obyracTu IPOECCHOHATBHOM
JEATENLHOCTH

OIIK-6.2. VYmeer mnpuHMMATh | Yameer [IPHHUMaTh 000CHOBAaHHEIE
000CHOBAaHHBIE  TeXHHYeCKHe TEXHUYECKHE pelIeHus B
pemeHus B NpoeCCUOHATBHO npodeCCHOHANBHOI
NESATENBHOCTH, BBIOHpATh | fesTensHOCTH, BEIOUpATH
sQdexTuBHBIE W GesomacHbie dpdeKTHBHEIE ¥ Gezomachpie
TCXHMYCCKHE  CPEACTBA U | TeXHHYECKHe CpencTBa u
TEXHOJIOTHH TEXHOJIOTUH

OIIK-6.3. Bnaneer | Bnageer CIIOCOOHOCTBIO  perrarh
CIIOCOOHOCTBIO PelIaTh | CTaHJapTHBIE 3a/a4n
CTaHJapTHBIE 3aa4u | mpodeccuoHaTBHOM
IpoQeCcCHOHAIBHOM JEATEIIBHOCTH Ha OCHOBe
JACATEIIBHOCTH  HAa  OCHOBe HH()OPMaHOHHOMH u
HH(POPMALOHHOM] ¥ | Gubmrorpaduyeckoit KYJIBTYpPBI ¢
oubmmorpapuyeckoii KYIIBTYpBI | IPUMEHEHHEM COBPEMEHHBIX
C IPUMCHEHHUEM COBPEMEHHBIX | TeXHOIOr u TpeOoBaHui
TCXHOIIOTMH M TpeGoBaHuii HHPOPMAaIMOHHOM

UH(OPMaMOHHOH
OesomacHocTH

TecroBrie
BOIIPOCEL,
IIpaKTHYeC
Kue
3a1aHus




4. ObbEM U CTPYKTYPA JACHUTTIIMHBI
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Couepmalme JIEKIUOHHBIX 3aHSITHI 110 QUCHUITIJIHHE

Paznmen 1. Merannorpaduueckue mer
Tema 1.1. Maxkpoctpyxryphbiit agamus.
Tema 1.2. MuxkpocTpykrypHIit anamus.

Tema 1.3. Opakrorpaduyeckuit anams,
CBETOBOM  OITHYECKOlL MHUKpOCKOIM. IIpuHIMNMANBHAS cxema

Tema 1.4. OcHOBEI
ONTHYECKOI0 MHKPOCKOTIA.

Paznen 2. Meroawsr muk
Tema 2.1. Merton xocor

O/IbI HCCJIEI0BAHMS CTPYKTY PbI

POCKONMH4YECKOro AHAJIM3a MeTaJIJI0B H CIJIaBOB

O OCBCIIEHHS.

Tema 2.2, Meton TeMHOMONBHOTO OCBEIIIEHUS.




Tema 2.3. Hccienosanus MHUKPOCTPYKTYPEI B IIOJITPU30BAHHOM CBETE.

Tema 2.4. Merton ¢azosoro KOHTpacTa.

Tema 2.5. Meton HHTEep(EPEHIIMOHHOTO IIOJIyYeHHUS U300 parkeHuUsl.

Tema 2.6. KonuuectBenusie AHAJU3aTOPBI MUKPOCTPYKTYPEL

Tema 2.7. OcnoBHble 3a1aun, pemaembie METOaMU MUKPOCTPYKTYPHOI'O aHAIH3a.

Pasmen 3. Daexrponnas MHKPOCKOIHS
Tema 3.1. IlpoceeunBaromas SNIEKTPOHHAs MHKpockomus. [Tpsmoit meton HCCIIEI0OBaHHS.
Koceennrre Metozer snextponnoit MHKPOCKOITHU
Tema 3.2. PacrtpoBas SJICKTPOHHAS MHUKpOCKONMs: [IpuHImn PacTpoBOH 3JIEKTPOHHOMH
MuKkpockonuu (POM). OcuoBuble IIperMyIecTsa POM.
Tema 3.3. Qusmueckue ocHOBEI PacTpOBOH  3JIEKTPOHHOIH MHUKDPOCKOTIHH. D eKTr
B3aHMOJIEHCTBHUS SIEKTPOHHOTO Ty4ad ¢ 06BEKTOM
Tema 3.4. Otpaskenusre, BTOPH'IHEIC W IOIIOIIEHHBIE SIEKTPOHEIL.
Tema 3.5. PasnoBugHOCTH PACTPOBOTO 3JIEKTPOHHOTO MUKPOCKOTIA, Otpaxarensusrii POM.
I[IpocBeunBaromuit POM.,

Pasnen 4. Verpoiicreo NPHHUMNHAILHASL  CXeMa  pPacTPoBOro 3JIEKTPOHHOI0

MHKpPOCKoOIa

Tema 4.1.Yerpoiterso PAaCTPOBOTO  SIEKTPOHHOIO MHKPOCKOIA. Tepmoanexrpornas
SMHCCHSI. ABTOIIEKTPOHHAS SMUCCHS.

Tema 4.2. IIpunnun paGotsr 9JICKTPOHHEIX JIMH3.

Tema 4.3. Ipunmunuansaas cxema PacTpOBOTO 3NEKTPOHHOIO MUKPOCKOIIA.

Tema 4.4. Hecosepurencrra JIEKTPOHHOH OINTHKH,

Tema 4.5. Ocobennoctn IIPOBEICHUSI MCCIIEN0BaHU Ha POM. Perucrpanus sropuunsix u
OTPa)XEHHBIX JIEKTPOHOB.

Tema 4.6. Mzyuenue dazosoro cocraga 1 TOIOTpaduu MOBEPXHOCTH.

Tema 4.7. TlonroroBka 06bexTon AU UCCIICOBAHUM M TPeGOBaHMS K Huw. Texunueckue
BO3MOXHOCTH PacTpOBOIO JIEKTPOHHOIO MHKDOCKOIIA.

Pazneun. 5. PenrrenocrpykrypHeiii anamus
Tema 5.1. OcroBBI ¢usrku pentrenoscknx Jy4eif, uX Hosy4eHwue.,
Tema 5.2. Ipunnun paGoter u YCTPOMCTBO PEHTI€HOBCKOrO ammapara.
Tema 5.3. Coiicrsa PCHTIC€HOBCKHUX JIyYeis.
Tema 5.4. OcnoBube 3anaun PCHTTCHOCTPYKTYPHOTO aHAIH3a.
Tema 5.5. OcHoBHBIE MeTOBI PCHTT€HOCTPYKTYPHOTO aHAIN3A.,

Tema.5.6. Meton Jlays. Meron BPAIlAIOMIETOCsT  MOHOKpPHUCTAJLIA. PenTrenoananus
NONMKPHUCTAITHYeCKUX 00BekToB (MeTos Hebas- Ileppepa).

TeMa.5.7.MeTOI[I>I AU PaKTOMETPUYECKOTO PCHTI€HOCTPYKTYPHOrO aHaiusa.
Kauecrennsrit PCHTTCHOCTPYKTYPHEIH aHAIH3,

Tema.5.8. Metoe AU pPaKTOMETpUYECKOTO PECHTI€HOCTPYKTYpPHOrO aHausa.
Wnentudukarus ONHO(A3HEBIX BEWIECTB M0 MAHHEM O MEXIIOCKOCTHBIX PACCTOSHUSIX

Tema.5.9. Metonger AudpakTomeTpuueckoro PEHTTEHOCTPYKTYPHOro a”Haim3a.

Konuuecrsennpiit PEHTICHOCTPYKTYPHEIH aHAIN3

Tema. 5.10. ITpumenenue PCHTTCHOCTPYKTYPHOIO aHaIn3a B bu3uyeckom METallIOBEIEHUH.

Pentrenocrpykrypusit anamus CTalM IIOCJIE TePMHYECKOL] 00paboTky. PeHTreHOCprKTypHmﬁ
AHAJIN3 UCKAXKCHUN KPUCTAITHYECKOMH peIéTKky.

Paznen 6. JJIeKTpOoHOrpadus u HeiliTpoHorpagus

Tema 6.1. ®usuveckue ocHOBE i METOLOJIOTHS 3MIEKTPOHOrpaduyeckoro aHaJIn3a.
Tema 6.2. Hefirponorpadus




Pasnen 7. Ciexrpanbuplii anams MAaTepHAaJIOB

Tema 7.1. ®u3nyeckne 0CHOBBI ONTHYECKOI CIIEKTPOCKOIIHH.

Tema 7.2. Ipubope! as CIICKTPAJILHOTO aHaJIN3a.

Tema 7.3. OcHOBHEIE METOIBI ONITHYECKOTrO CIIEKTPAJILHOTO aHaJIu3a.

Tema 7.4. Vicrounnku omm6ok TIpH IIPOBEICHUH ONTHKO-CIEKTPaIbHOTO aHaJIH3a.

Tema 7.5. PentrenocnexTpansueii anamms MarepuaioB (¢pusuyeckue ocHoBHI). [MaBHEIE
AOCTOMHCTBA PEHTICHOCHEKTPAILHOTO — aHa/IM3a. Amnmaparypa  ms PEHTTEHOCHEKTPaILHOTO
aHaJmM3a.

Tema 7.6. Penrrenocnexrpaibubiit MuKpoaHanu3d (PCMA), npumenenne u buznueckue
OCHOBBI.

Paznen 8. Hepaspymaromue metoan KOHTPOJIs
Tema. 8.1. PentrenoBckas JAEPEKTOCKOMUSL.
Tema. 8.2. Visrpassykosas JAE(PEKTOCKOIHSL.
Tewma. 8.3. Maruutnas nepexrockonms.
Tema 8.4. KanunnsapHsie MmeTos HEPA3PYIIAIOMEr0 KOHTPOJLL.
Tema 8.5. Merton akyctudeckoit smuccun (AD).

Pasnen 9. Meroan! uccaenosanmii TEXHOJOTHECKHX MPOLECCOB NPOM3BOICTBA OT/IHBOK,
Tema 9.1. Knaccuduxamus Texnonornyeckix MIPOLIECCOB ¥ METOJIOB JIUTHS.
Tema 9.2. MeTons! ucee[oBaHuil HXTOBEIX ¥ (OPMOBOYHBIX MaTepHaos.
Tema 9.3. Metomsl uccnenopanumii TIPOIIECCOB TNIPUIOTOBJIEHHS U OOPAGOTKH JTHTEHHBIX
CILIABOB,
Tema 9.4. Metast ucenenosanuit coiicts 1 CTPYKTYPBI OTJIMBOK
Tema 9.5. Knaccudukarus nedexros ook mo FOCT 19200-80.

Cozlepmalme NPAKTHYECKUX 3aHSIATHH 110 AUCHHUIIJIHHE

Paznen 2. Meroas1 mukpockonmaeckoro AHAJIH32 METAJIVIOB H CILIABOB
Tema 2.1. Meron kocoro ocBemenus.
Tema 2.2. Merton TemuononsHoro OCBEIIICHHUS.
Tema 2.3. Uccnenosanus MHUKDPOCTPYKTYDBI B IIOJIIPU30BAHHOM CBETE,
Tema 2.4. Merton dazosoro KOHTpacra.
ConeprkaHue PaKTHYECKUX 3aHATHiL.
M3y4enne Metonos MuKpocKomHyecKoro aHaJIM3a METAJJIOB | CILJIaBOB.
Pasznen 3. Dnexrponnasn MHKPOCKOIHS
Tema 3.1. IlpocseunBaromas SICKTPOHHAS MHKpOCKomus. [Ipsmoit METOJ| HCCIIEIOBAHUS.
KocBennsie metomp: SJICKTPOHHON MHKPOCKOITHH.
ConeprxaHue MpaKTHYECKUX 3aHATHI.
Wsy4enne metonon TPOCBEUHBAIOUIEH HIEKTPOHHOM MHKPOCKOMHH.
Tema 3.2. Pactposas YICKTPOHHAs MHKpOCKOMus: I[IpuHrmn PacTpOBOM 3IEKTPOHHOM
MHUKpockonuu (POM). Ocrosuble npeumyIinectsa POM,
Coznep:xanue npakTUYeCKUX 3aHATHI.
WUzydenue metonos PacTpPOBOH SIEKTPOHHON MHKPOCKOIIHH.
Tema 3.5. PasnoBunnoctu PacTpoBOro 3EKTPOHHOTO MHKPOCKOIIA, Otpasxarensusrii POM.
IIpoceunsaromuii POM.
CozeprkaHue mpakTHYeCKIX 3aHATHIL,

Usyuenne ocobennocreit KOHCTPYKIMU M HPUHIHIOB pPaGOTEI PacTpOBBIX 3IEKTPOHHBIX
MHUKDPOCKOITOB.

Paznen 4. YerpoiictBo IPHHOMNHANBHAS cXema PACTPOBOro 3j1eKTPOHHOrO
MHKpOCKoOa

Tema 4.1.Yerpoiictro PacTpoBOro  aneKTpoOHHOrO MHUKpockona.  Tepmoanexrponnas




SMHCCHUSL. ABTOIIEKTPOHHAS SMUCCHS,

ConepxaHue MPaKTHYECKUX 3aHATHIL.

Vsyuenme ycrpoiicTBa smeKTpoHHOlM IIYIIKK pacTpOBOIO 3JIEKTPOHHOTO MHKPOCKOIA C
TCPMODJIEKTPOHHOM U aBTOIEKTPOHHOMN SMHUCCUSIMH.

Tema 4.2. INpunuun paGoTsr AJIEKTPOHHBIX JIHH3.

Tema 4.3. IlpunnunuansHas cxema PacTPOBOro 3JIEKTPOHHOTO MUKPOCKOIIA.

Conep:xaHue MPaKTHYECKUX 3aHATHIL.
Usyuenne npusnuna pa6orer u IPHHIMITHATEHON CXeMa PACTPOBOIO 3EKTPOHHOIO MHKDOCKOIIA.

Tema 4.5. Ocobennoctn mposenenus ucenenosanuii Ha POM. Perucrpanus BTOPUYHBIX H
OTPaXEHHBIX AIEKTPOHOB.

Tema 4.6. Usy4enue pazoBoro cocrasa u TONOrpaMu MOBEPXHOCTH.

Tema 4.7. TloxrotoBka 0GBEKTOB mTst HCCIICNIOBAaHUH M TpeGOBaHUS K HUM. TeXHHYeCKue
BOSMOXHOCTH pacTpOBOTO 3JIEKTPOHHOTO MHKPOCKOIIA.

Pasnen 7. Cuextpanbublii ananus MaTepuaJIoB

Tema 7.2. ITpuGopsr s CIIEKTPAJIBLHOIO aHaJIK3a.

ConeprkaHue IpakTHYECKNUX 3aHSTHIA.
V3yuenue koHCTpyKUmit mpuGOpoOB 11 CIIeKTPaJIbHOTO aHaJIH3a.

Tema 7.3. OCHOBHBIE METOMBI ONITHYECKOTO CIIEKTPaJIbHOIO aHAJIN3a.

CozepxaHne MpakTHYECKNX 3aHSTHIA.
H3syuenne ocHOBHEIX MeTOOB CIEKTPaJIBHOTO aHaJIH3a.

Conep:xanue 1a6opaTopHbIX 3aHTHIE 10 AHCIUILTHHE

Paznen. 5. PenTrenocrpykrypusrii anamms
Tema 5.2. Ipusnun paGorsr u YCTPOMCTBO PEHTIEHOBCKOIO amrapara.
Coneprxanue 1abopaTOpHbIX 3aHSATHiL.
W3syyenue npuanmna paGorer n YCTPOHCTBA PEHTI€HOBCKOTO anrmapara.
Tema 5.5. OcHOBHBIE MeTOIEI PCHTTEHOCTPYKTYPHOT'O aHAJIH3A.
Coznepxanue 1a60paTOPHBIX 3aHITH.
Msyuenue Metona pentrenodasoporo anamsa MaTepHaJIoB.
Cozepsxanue 1a6opaTOPHEIX 3aHSTHIL.
HWsyuenue metona PEHTTeHO(ITYOPECIIEHTHOTO aHAaIH3a XUMHYCCKOr0 COCTaBa MaTePHAIIOB,
Cozepsxanue nabopaTopHbIX 3aHsTHIL
Usyuenne oskenpece-metonos PEHTTEHO(QIIYOPECIEHTHOr0  aHAIH3a XHMHYECKOTO  cocTaBa
MaTepuaos.
Paznen 9. Meroarr uceaenoranmii TEXHOIOrHYECKHX IIPOLECCOB MPOU3BOACTBA OT/INBOK.
Tema 9.2. Metonsr nccienosanmuii UIMXTOBBIX U (hOPMOBOYHEIX Marepuasos.
Conepxanue 71ab0paTOPHBIX 3aHSATHIA.
M3y4enue meronos ompenenenus CONCPXKAHUS Ta30B W ra3000pasyromux IpuMecel B
METajljlax U CIjIaBax.




5. OHEHOYHBIE CPE/ICTBA JJIS1 TEKYIIETO KOHTPOJISI YCHHEBAEMOCTH,

[IPOMEKYTOYHOU ATTECTALIMU IO UTOTAM OCBOEHMS JAUCIUIUINHE]
1 YYEBHO-METOIUYECKOE OBECHEYEHHIE CAMOCTOSITETLHOI PABOTBI
CTYIEHTOB

e N

H &

10.
11.
12.
13,

3.1. Tekymuii KonTpOIH ycneBaeMocTu
Bonpocer PeHTHHI-KOHTpOJII0 1
1. MakpocTpykrypHbiit amasms.
2. MukpocTpyKTypHbIit anamms.
3. ®pakrorpadudeckuii anaus,
4. OCHOBBI CBETOBOIT ONITHYECKO} MHKpOCKonuu. IIpuHiunuansuas cxema
OINTHYECKOTO MHKDOCKOIIa.
Merox xocoro ocrerenus.
Merox TemHONMONBHOTO OCBemEHNS.
Hccnenopanus MHUKPOCTPYKTYPBI B IIOJISIPU30BAHHOM CBETe,
Meron dasosoro kourpacra.
Meton unrepdhepenunonnoro NIOTy4E€HHUS U300parkeHusI.
. Konuuecrsennrie AHAII3aTOPEl MUKPOCTPYKTYPEL.
11. OcHoBHbIe 3amaun, permaemsre METOaMK MUKPOCTPYKTYPHOTO aHAIH3a4.,
12. IlpocBeunBaromas SICKTPOHHAs MUKpOCKonus. [Ipamoit metop HCCJIEI0BAHUH.
Koceennrle Metospn SIICKTPOHHOM MHKPOCKOTIHH
13. PacTpoBas snekrponnas MHUKpOCKomust: IIpunimn pactposoit 3JICKTPOHHOMN
MHKpocKonuu (POM). OcHoBHEIE npeumyuiecrsa POM.
14. ®usnueckue 0cHOBEI PaCTPOBOM 3TEKTPOHHOIN MHKDPOCKOITHH. Oddexrsr
B3aMMOZCHCTBHUS BIIEKTPOHHOTO Ty4a ¢ 00bEKTOM
15. Orpaxkennsre, BTOPHYHBIC M ONIOLIEHHBIE IEKTPOHEL
16. PasaoBunHOCTH PacTpOBOTO 3NIEKTPOHHOTO MUKPOCKOIIA. Otpaxarensubii POM.
17. IlpocBeunBarommuit POM.

= O 0 J O\ L

Bomnpocer PEATHHI-KOHTpPOTIO 2

YerpoitcTBo  pacTposoro SMICKTPOHHOIO  MHKPOCKOIIA. Tepmoonexrpornas  smmccus.
ABTO3JIEKTPOHHAS SMHCCHS.

[Mpunrmn paGorsr JICKTPOHHBIX JINH3,
lpunnumuansaas cxema PacTPOBOIro 3MEKTPOHHOTO MUKPOCKOIIA,
Hecosepiuencraa SJIEKTPOHHOH OITHKH.,

OcobGennoctu  mposenenus uccnenoBaHuii Ha PDOM. Perucrpanus BTOPHYHBEIX U«
OTPaKE€HHBIX JIEKTPOHOB,
Usyuenne pasoporo cocrasa u TONOrpapuH ITOBEPXHOCTH.

[ToaroroBka oGbexTOR AL UCCNENOBaHUH W TpeGoBaHHs K HUM. Texuuyeckue
BOSMOYKHOCTH PacTpOBOTO 3JIEKTPOHHOTO MHKPOCKOIIa.

OcHOBBI (pu3nku PCHTTCHOBCKHUX JTy4Yel, ux monyuenue,
[Ipuatmn pa6oter u YCTPOUCTBO PEHTTeHOBCKOTO amnmapara.
CaolicTBa peHTreHOBCKHX JIy4ei.

OcHoBHEIE 3a1aun PCHTICHOCTPYKTYPHOIO aHa/IM3a,
OcHOBHEIE MeTOIBI PEHTTCHOCTPYKTYPHOIO aHAIH3a.,

Merton Jlays. Merton BpaIAIOIErocs MOHOKpHCTaIIIa. Penrtrenoananus
TOJIMKPHUCTAIUTNYECKUX 0OBEKTOR (Meton Jle6as- Hleppepa).




14.

15.

le.

17.

18.
19.
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9,

10.
11.
12

Metomer  mudpakromerpuueckoro PCHTTCHOCTPYKTYPHOTO — aHA/NM3a. KadecTBeHHEIH
PEHTICHOCTPYKTYPHBIH aHAJIH3.

Meronsr  mudpakromerpuyeckoro PCHTTCHOCTPYKTYPHOTO  amammsa. VnenTuduxamus
OIHO()A3HBIX BEMECTB 10 JAHHBIM O MEXKIITOCKOCTHEIX PacCTOSHHSX

Meroner  mudpakromerpuueckoro PCHTTCHOCTPYKTYPHOTO aHanu3a. KonuuecTBeHHE]
PEHTTCHOCTPYKTYPHEIH aHAaJIH3

[Ipumenenne PCHTTCHOCTPYKTYDHOTO ~ aHalM3a B  (DU3UYECKOM METaJUIOBEICHUH.
Penrtrenoctpyxryprsrit aHaIu3 cTaau nociie TEPMHYECKO obpaborku.
Pentrenoctpykrypuslit ananus nekaxenmuis KPHUCTaNTMYECKON peréTKH.

DusHvecKre OCHOBBI 1 METOIOIOTHS SIEKTPOHOrpahuyIeCcKoro anasm3a.

Helirpororpagus.

Bonpocer KPeATHHT-KOHTPO.TI0 3

DusnyecKue 0CHOBBI ONITHYECKOl CIEKTPOCKOIIHH.

IIpuGoprr aist ciexTpansHOro anamsa,

OCHOBHBIE METO/IBI ONITHYECKOTO CIICKTPAJILHOTO aHa/In3a.

Hcrounuxu omm6ok mpu IIPOBEACHHUH ONTHKO-CIIEKTPAILHOTO aHAJIH34.
Pentrenocnexrpansusii anamms Marepuaios (pusuyeckre ocHoBbl). [MaBHble JIOCTOUHCTBA
PCHTTCHOCIIEKTPAIBLHOIO aHAJIH34. Amnmnaparypa st PCHTI€HOCTIEKTPAILHOTO aHAIH3A.,
Pentrenocnexrpansuprii MuKkpoanamus (PCMA), npumenenue u (u3MYecKre 0CHOBEL
Pentrenosckas nedexrockomnms.

YiabTpasByKkoBas nedexrockoms.

Maruurhas nedexrockomnus.

Kanumsipusle metomp: HEPa3spyIaromIEero KOHTPOIs

Meron axyctuueckoit smuccnn (AD)

Buner nepextoB ommBox.

D:2; HpOMe)KyTO'IHaSI arrecTanus 110 UToram OCBOCHHS JTUCHUILIUHE] - 9K3aMeEH.

Konrponnnsie Bonpocsr k IK3aMeHy

i Maxpoctpykryprslit anamms.

2. Mukpoctpykryprsiii agams.

. ®paxkrorpaduueckuii anams,

4. OCHOBBI  cBeTOBOI! ONTHYECKOH MHKDPOCKOITHH. [punnunuansuas cxema
ONTHYECKOTO MUKPOCKOITA.

J, Metox kocoro ocsemens.

6. Meron TemuonomsHoroO OCBELICHHS.

7. Hccnenosanus MHKPOCTPYKTYPBI B II0JIIPH30BAHHOM CBETe,

8. Metox ¢azosoro KOHTpacra.

g, Meton unTepdepennmonnoro TIOJTy9EeHUST U300 pakeHusl.

10, Komuuecrsennnie dHAJTH3aTOPBI MUKPOCTPYKTYPEL.

I1. OcHoBHBIe 3a1a4H, peuaeMele MeTogamu MHKPOCTPYKTYpPHOT'O aHajH3a,

12. [TpocBeunparomas 9JICKTPOHHAS ~ MHUKDPOCKOIIHSL. [Ipsamoit  merox
Hcenenosanust. KocBeHHBIE MeTop SJICKTPOHHOM MHKPOCKOITHH

13. Pactposas SJIEKTPOHHAS MUKPOCKOITHS [purumn PaCTpOBOH 3JIEKTPOHHOM
MHKpockonuu (POM). OcHoBHEIE npenMyinecrtsa POM,

14. DuU3HYECKHE OCHOBEI PaCTpPOBOH 3IeKTPOHHOH MHKPOCKOITHH. D dheKTh

B3aHMOICHCTBHSA 3IEKTPOHHOIO Jy4a ¢ 00beKTOM
15. OrpaxenHble, Bropuunkie 1 TIOITIOINEHHEIE 3JIEKTPOHEL,
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LY.
18.

19
20.
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27,
28,
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35

32,

34.
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36.
37
38.
39,
40.
41.

42,

44,
45,
46,
47.
48,

PazHoBHHOCTH pacTpoBoro anekTpoHHOIO MHUKpockona. OTpaskaTenbHbIii
POM.

I[TpocBeunBaromuii POM.

YCTpOHCTBO pacTpoBOro 3IeKTPOHHOrO MHKpockona. TepmoanekTponnas
OMHUCCHS. ABTOIJIEKTPOHHAS SMHUCCHSL.

[IpuHIHUD paGoTHI 3MEKTPOHHBIX JIMHS.

[IpuHnunuansras cxema pacTpoBoro 3JIEKTPOHHOI'O MHKPOCKOIIA.

Hecosepmmencrsa snexrponnoit ontukm.

OcoOeHHOCTH — TpoBeleHMsT WcClenOBaHHM — Ha POM.  Perucrpamus
BTOPUYHBIX M OTPAXKEHHBIX 3JIEKTPOHOB.

Msygenne ¢azosoro cocrasa u TOMOrpa)K ITOBEPXHOCTH.

llonroroBka 00BEeKTOB Ui  WCCaeqOBAHMH U TPeOOBaHUS K HUM.
Texnuueckue BO3MOXKHOCTH pacTpoBoro 3IICKTPOHHOI'O MUKPOCKOIIA.

OCHOBBI (PM3MKH PEHTIEHOBCKHX JIyUeii, nx IIOJIy4YEHHE.

HprHumn paGoTe! B yeTPOHCTBO PeHTreHOBCKOTO anmapara.

CBolicTBa pEeHTIeHOBCKHX JIy4eH.

OcHOBHBIC 3a1a4n PEHTTCHOCTPYKTYPHOTO aHAJTH3A.

OCHOBHBIE METOIEI PEHTITEHOCTPYKTYPHOI'O aHAH3A.

Meton Jlays. Meron Bpamaromerocs MOHOKpHUCTalIa. PeHTrenoananms
TIOJIMKPUCTATIIHYECKUX 00beKTOB (MeToz JleGas- leppepa).

Metoner  nu¢ppaxTomeTprueckoro PCHTTEHOCTPYKTYPHOIO  aHaJIH3a.
KadecTBeHHBI peHTreHOCTpyKTY pHEIH aHams,

Metoner  mudpaxromerpudeckoro PCHITEHOCTPYKTYPHOIO  aHaJM3a.
Wnentndukarms oxHodasHeIX Bemecte Mo JAaHHBIM O  MEXKIIJIOCKOCTHBIX
paccTosHUIX

Meroner  nudpakromerpryeckoro PCHTTCHOCTPYKTYPHOIO  aHaJIH3a.
KonmyectBennslit PEHTICHOCTPYKTYPHBIN aHAIIH3

[Ipumenenue PEHTICHOCTPYKTYPHOIO agajmmza B bmnveckom
METaJTIOBENIEHUN. PeHTreHOCTPYKTYpHBI aHamu3  cramm [IOCJIE  TEPMHYECKOMH
00paboTKHu. PenTrenocTpykTypHBIil anamms nekaxenuit KPHCTAJNTAYECKON PEIIETKH.

DU3UYECKHUE OCHOBBI B METONOIOTHS SIIEKTPOHOIrpaUIeCKOTO aHAIU3A.

Hetitpororpadus.

DusnyecKkue OCHOBHI ONITHYECKOL CIIEKTPOCKOIIHH.

[Ipubops! uts cnexTpanbHOro anammsa,

OCHOBHBIE METOIBI OIITHYECKOTO CIIEKTPAJIbHOTO aHAIH3a.

Vcrounnku ommbok npy nposeeHmy ONTHKO-CIICKTPAIILHOTO aHaJIH34.

Pentrenocnekrpansueit  anamms MarepuanoB  (pusnyeckue OCHOBBI).
ImaBHBIE  jOCTOMHCTBA PCHTT€HOCTIEKTPAJIEHOIO — aHAJIH3a. Anmaparypa  mis
PEHTTEHOCIIEKTPATBHOIO aHAJIH3A.

PenTrenocnexrpanbubiit Mukpoanamus  (PCMA), npumenenme wu
u3ugeckue 0CHOBBI

Pentrenosckas nepexrockomns.

YisTpasBykoBas e eKTocKoms.

MarnutHast nedexrockomnus.

Kanumsipasie Metoms HEPa3pyMaroIIero KOHTPOJIsI.
Meron akycruyeckoit smuccrn (AD)

Bunsr nedexron ommmpok.



5.3. Camocrositeannas paora o0y4Jarourerocs.

CaMocrosTenbHas paboTa BKIIOYaeT B ceGy CICOYIOLIHE BUIBI pabOThI CTYNEHTOB: pabora ¢
JICKIIHOHHBIM MarepualioM, IOATOTOBKA K MabOPaTOPHEIM paBoTaM, MOArOTOBKA K OK3aMeHy,
ITOITOTOBKA pe(epaToB u Ipe3eHTaIHii.

Temarnka camocrositensHoii pedeparuBHoii paGoTnI CTYACHTOB
Paznen 1. Merannorpaguueckue metonnr HCCIEI0BAHHSA CTPYKTYPbI

Tema 1.4. OcHoBbI cBeTOBOI ONTHYECKOH MHKDPOCKOITHH. [puniunuansras  cxema
OITHYECKOI0 MHKPOCKOIIA.

Pasjen 2. Meroast Mmuxpockonmaeckoro AHAJIH32 METAJLJIOB H CILIABOB

Tema 2.6. Konnuectsennsre AHAJT3aTOPBI MUKPOCTPYKTYpEL

Tema 2.7. OcHoBHBIe 332y, PCIIACMBIC METONAMH MUKPOCTPYKTYPHOIO aHAIH3A,

Pasnen 3. aexrponnasn MHKP 0 CKOITHSI

Tema 3.5. PasHoBuaHOCTH PACTPOBOr0 3MEKTPOHHOTO MUKPOCKOIIA. Otpaxarensuerii POM.
[IpocBeunBaromuit POM.

Pasnen 4. Verpoiicro u TPHHIHITHAILHASL  CXeMa  PaCTPOBOIo 3IEKTPOHHOI0
MHKPOCKOIIA

Tema 4.1.Yerpoiicteo PacTpoBOro  3JI€KTPOHHOTO MHKPOCKOIIA. TepMOSJ'IeKTpOHHaH
OMHUCCHS. ABTOIIEKTPOHHAS SMUCCHS.

Tema 4.7. TlomrotoBka 06bexToR AL UCCIIENOBAaHUN U TPeGOBaHUS K HUM. Texuuueckue
BOSMOXHOCTH PacTPOBOTO 3JIEKTPOHHOIO MHKDOCKOIIA.

Pazneun. 5. Pentrenocrpykrypusrit anasms

Tema. 5.10.ITpumenenmne PCHITCHOCTPYKTYPHOTO aHau3a B (GhH3HYeCKOM METaJUIOBEIEHUH.
Pentrenocrpykrypusii amamms cram HIOCIe TEPMHUYCCKOH 06paboTKH. Peutrenocrpyxrypusit
aHaJIN3 NCKAKEHUH KPHCTAITHIECKOH PernéTky.

Paznen 6. duekTpoHorpadus u HelHTpoHorpadus

Tema 6.1. ®usnueckue ocHOBLI 1 METONOMOTHS SNEKTPOHOrpadUYECKOTo aHaH3A.

Tema 6.2. Hetitpororpadus

Pasnen 7. Cnexrpansublii ananm MaTepHaJIoB

Tema 7.5. Pentrenocnexrpanbueit anams MarepuanoB (busnyeckue OCHOBBI). [7aBHBIE
AOCTOMHCTBA PEHTICHOCIIEKTPAEHOIO  AHAIH3A. Anmaparypa g PCHITEHOCIEKTPAILHOrO
aHaiu3a.

Tema 7.6. Pentrenocnexrpansumit MHKpoatamu3 (PCMA), npumenenue u busnueckue
OCHOBBI.

Paznen 8. Hepaspymaromue METOAbI KOHTPOJIs

Tema. 8.1. Pentrenosckas nedeKToCKonusL,

Tema. 8.2. Yisrpaspykonas nedexTockomus,

Tema. 8.3. MaruuThas nedexrockomnus,

Tema 8.4. Kanunnsprpre METOMIbI HEPA3PYIIAIONIEr0 KOHTPOJIS.

Tema 8.5. Meton axyctuyecxoi sMHccHH (AD)

Paszgen 9. Meroanr HCCIEI0BAHUH  TeXHOJIOTHYECKHX IpoueccoB mnpousBogcTBa
OTVIHBOK.

Tema 9.5. Knaccudukanms nedexros ommpox o 'OCT 19200-80.

DOHT OLIEHOYHBIX CPCACTB JUIS TPOBENEHHUS AaTTecTaruu YPOBHS C(hOPMHPOBAaHHOCTH



KOMIIETEHIIUI 06yqafoumxc;1 IO TUCLHUIIIIHHE O(i)OpMJIHeTCﬂ OTICIIbHBIM JAOKYMEHTOM.

6. YYEBHO-METOJIUYECKOE 1 WHO®OPMAIMOHHOE OBECHHEYEHUE
AUCHOUTTJIMHBI

6.1. Knuroo6ecmeyeHHoCTE

Haumenopanue nmreparyper: aBTop,
Ha3BaHHUE, BUJI U3/IaHUS,
U3JaTeIBLCTBO

T'on
U30aHUuAg

KHUT'OOBECITEYEHHOCTh

H3IaHUM B OUbOIHOTEKE
Bal'V B cooTBeTcTBUE C
®I'OC BO

Komuuectro SK3EMILISIPOB

Hanmuuwue B
OJIIEKTPOHHOM
oubimorexe Bial'V

OcHoBHAY 1

Teparypa*

1. Tiontep Torrwraitn ®usmko-
XUMHYECKHE OCHOBBI
MaTCpHAIOBEICHUS. [ DIEKTPOHHBII
pecypc]/  Tionrep  lorrmrain—
OJIEKTPOH. TEKCTOBBIE TaHHBIE.— M.
BUUHOM.  JlaGoparopus 3HAHUH,
2014.— 401 c.

2014

http://www.iprboo
kshop.ru/37110.

Z benmuxos A.b. OcHoBBI
IPaKTHYECKOM MeTajuorpaduu
[Snextponmblii  pecype]: yueOHoe
nocobue/ Bemuxos A.B., Beakun I1.H.
— DIIEKTPOH. TEKCTOBBIE NAHHbBIE.—
CaparoB: By3zosckoe obpazoBanue,
2013.— 56 ¢.

2013

http://www.iprboo
kshop.ru/18391.

3. Kapnyxun C.JI. AromHO-cHIOBas
MHUKDPOCKOITHSI [DnekTponHbIit
pecypc]: yueOHoe nocobue/
Kapnyxun C.JI., Beikos [0.A.—
OJIEKTPOH. TEKCTOBBIE JMaHHBIC.— M.
MockoBckuii roCyIapCTBEHHBIHN
TCXHUYCCKUH  YHUBEPCHTET WMEHH
H.3. Baymana, 2012.— 40 c.

2012

http://www.iprboo
kshop.ru/31375.

JononauTenpHas JTeparypa

1. bapamsm B.I VIbTpasByKoBast
nedexromerpus METaJIOB -
IpUMEHEHHEM royiorpaduyeckux
METOZI0B  [DsieKTpoHHBIi  pecypc]/
bapansu  B.T, basynun  E.I',
Bonunkun AX— DIIeKTpOoH.
TEKCTOBBIE JIaHHBIC.— M.:
MammHocTpoenue, 2008.— 368 c.

2008

http://www.iprboo
kshop.ru/5186.

2 [onstacknit B.M.
Mukpockonnueckuit MeTo]
HCCJICIOBAHUS H3JIOMOB
[DnexTponnsbIii pecypce]:
METO/INYECKHE yKa3aHus K
naboparopHoii  paGore 10 Kypcy
«Mexanuka paspyuieHus »/

2009

http://www.iprboo
kshop.ru/31082.




Ionguckuit  B.M.— ODIeKTpoH.
TEKCTOBBIE JaHHbIE.— M.:
MockoBckuif rOCyIapCTBEHHBIH

TCXHUYECKHH  YHUBEPCHTET MMeEHH
H.D. baymana, 2009.— 12 ¢.

aHaM3  [DIIeKTPOHHBIH pecypce]: kshop.ru/20072.
yuebHoe 1mocobue/ AHUIUK B.M.,
[lonapsnos B.B., Vmos BB
OJIEKTPOH.  TEKCTOBBIE  NaHHBIE.—
Munck: Brrmitmas mkomna, 2011.—
215 ¢,

Arnmmk - BM.  Tudpakimonnsii 2011 http://www.iprboo

6.2. Ilepnoauyeckue w3manus
JKypuansr «Bonpocst MarepuaiosenieHus», «Marepuanosenenney.

6.3. UntepHer-pecypcrl
www.materialscience.ru,
http://xn--80aa,qiccszezsw.xn-—p lai/
https://www.crys.ras.ru/

7. MATEPUAJIBHO-TEXHUYECKOFE OBECHIEYEHUE JAUCIHUTIIIAHBI

Jlns peanusanun nanHOM AUCIUIITMHBI HIMEIOTCS CIICI[HAIbHbIE TIOMCINEHHUS 1JIS TIPOBEICHUS
3aHATHH JIEKUMOHHOTO THIIA, 3aHSTHI TIPaKTHYECKOr0/1ab0paropHoro THIIA, T[PYNIOBLIX W
HHIUBUIYAJIbHBIX KOHCY/IBTALMM, TeKyIero KOHTPOJIA M IIPOMEKYTOUHOMH aTTeCTalUU, a TaKKe

CICLHAN3UPOBAHHBIX AYAHTOPHUSIX.
Jlekumonnee aymutopun 000pyIOBaHEI npoekTopamu. Hoyroyxk.
Ilepeuens HCMOTIBE3yEeMOr0 JTUIEH3HOHHOTO IIpOrpaMMHOro obecnevenus: MS indows, MS
PowerPoint.

PaGouyro IpOTpaMMy COCTaBHJI
JIOLIEHT Ka(pe,upm T® u KM, k.T.H. B.H.lapimmu

Penensent
3amecTuTelns reaepaasHoro JWPEKTOPA 110 IPOU3BOACTRY /
00O «HITO «MuJIuTTexy i, T / <7~ AA. Kpemix

[Iporpamma paccMoTpeHa u onobpena Ha 3aceﬂaHﬁH adenpsr l ® u KM
Ilporokon Ne o _ 3¢ O8 2022 rofa

3aBenyrommii kadenpoit TD u KM Vi

N\
Pabouas nporpamma paceMoTpera u on06pena
Ha 3acelaHnuy y4eOHO-METOIMYECKOH KOM fCCrM HanpaBieHus 22.03.01 «Marepuanosenenne u
TCXHOJIOTHH MaTePUAIOB _ ‘
[Ipotokon Ne 7 or__ S0 OF A2 rona

[pencenarens komuccun B.A. Keunn



JIICT NEPEYTBEP/KTEHMSI
PABOYEH IIPOI'PAMMBI AU CIUILINHE]

Pabouas nporpamma onobpeHa Ha 20 /20 y4eOHBIif rona

IIporoxon 3acenanms Kadenpor Ne oT roga
3asenyrommit kadempoit

Pabouas nporpamma onobpena Ha 20 /20 Y4eOHBIN roma
[Ipotokon 3acenanus Kadenprr Ne oT roga

3asenyrormii kadempoii

Pabouas nporpamma onobpena Ha 20 /20 Y4eOHBIif rosa

[TpoTokoin 3acenanns Kadenper No oT roga

3aBenyrommii kadempoii
e



JIMCT PETUCTPAIIMHY U3MEHEHWUI
B paboUyI0 MPOrpaMMy AHCIMIIHHE]

«METOJbI UCCJIEIOBAHUSI MATEPHAJIOB 1 ITPOIECCOB»
00pasoBateIbHON MporpamMmb: HanpasjeHus noarorosku 22.03.01 «Marepuanosenenne n
TCXHOIIOTHH MaTePHANIOBY, HAMPABICHHOCTD: «Marepuanosenenue u I (POBEIE IPOM3BOACTBEHHDIE
TEXHONOrHNY (baxanaspuam)

Homep BHeceHbl usmeHenus s YacTH/pasesnpl Hcnonnurens OcHoBanue
HU3MEHEHHU paboueii nporpammel OUO (Homep u nara MIPOTOKOJ1a
3acenanus kadenper)
1
2
3as. kadenpoit TO u KM /

TEeSe e e s, -

IToonuce QHO




AHHOTAIUSI PABOYEI ITPOI'PAMMB] ANCHOUIIJIMHBI
«METOABI HCCJIIEAOBAHUSI MATEPHAJIOB U ITPOLECCOB»

Hanpasnenne nogroroskn
CHeNHAJIbHOCTD)

22.03.01 «Marepuanosenenue u TEXHOJIOTHH MaTepHanoBy

Hanpasaennocrs (npo¢nan)
NOAT0TOBKH

MaTep]/IaHOBCLICHI/IC H L[I/I(prBbIe NPOU3BOACTBEHHEIE TEXHOJIOTHH

He.ﬂb OCBOCHHSI THCUHIIIHHbI

Obecneuenne Tteopermueckoii m IIPAKTUYECKOH  IOATOTOBKH
CTYACHTOB 10  mpoduio CIICUUANbHOCTH.  W3yuenue
COBPEMEHHBIX  METOJIOB HCCJICIOBAaHUM  TEXHOJOTHYECKIX
TIPOLECCOB MPOM3BOACTBA M 06PaGOTKH MarepuaioB. OGyueHne
CTYACHTOB Hay4YHBIM OCHOBAaM CTPYKTYPHOIO aHAJH3a MaTepHaioB
H JIeTajIeli MalMHOCTPOEHHUS Ha PasIHYHbIX dTanax IpoOH3BOCTRA.

Ob6wmas Tpynoemkocts
AU CUHITHHBI

4 3ay. ef1.

Dopma npomeskyTouHoii
arTecTamun

DK3aMeH

Kparkoe conep:kanue
AHCUHILIHHBI:

Paznen 1. Metatorpapuyeckire METOMBI UCCIIEI0BAHMUS.

Pasznen 2. Meroznr MHKPOCKOIINYECKOIO aHaIN3a METAJIIIOR,
Paznen 3. DIeKTpoHHast MHKPOCKOITUS

Pasnen 4. Verpoiicteo u NIPUHIUIIHANEHAS  CXeMa pPacTPOBOro
SJICKTPOHHOI'O MHKPOCKOIIa

Paznen. 5. PeHTreHOCprKTyprIﬁ aHaJlu3

Paznen 6. OnextpoHorpadus u HEHUTpoHOrpadus

Pasnen 7. Cnexrpansubiii anamus MaTepHasoB

Pasnen 8. Hepaspymarome METOJIbI KOHTPOJISI

Paznen 9. Meronsr uccnenosamumis TCXHOJIOTHYECKHX TPOLECCOB
IIPOU3BOJICTBA OTIIUBOK.

AHHOTaIHIO paGoueii IIPOrpaMMBI COCTABHII
noueHt kadenpet TO u KM, k.1.1. B.H.Ilapmmy

noAnuce



