
1. WIN OCBOEHITH ,INCLU411J114H131
1Thamax ltelIb orjaHHOF0 Kypca COCTOHT B TOM, T-IT0613I IlOsIVOTOBHTb cTygewroB K pa6oTe c

pa3/114MHbIM ,rmarnommecKHm H meTpomormiecKHm o6opyrtoBaHHem. yge6noro Kypca —

03HaKOMJICHHe C OCHOBHbIMH KJIaCCH(1)141Cau1simm HaHocTpyKTypHpoBammix maTepHanoB H

nonyileime HaBbIKOB pa6oTm c AHarHocTimecialm o6opy,4oBaHnem.

Pa3Hoo6pante SIBACHHA HaarnoAaemmx B HanocTpywrypHpoBalmmx maTepHanoB Tpe6yeT

OT HCCJIeAoBaTensi 3HaHHII, KaK upyrryphI HCCJie,ayemba MaTepllaJTOB, TaK H MCTOMB

AllaTHOCTI4KH, (1)H3H I-IeCK1X OCHOB TAX pear1H3aum4 H 061IaCTH ITHMeHHMOCTH. B pamKax

AaHHoro Kypca o6riaimullecsi nonyilaT 3HaHHM H HaBbIKH, HO3BOHAPOWHe HM 13 jtaAbHerillICM

3(1)(1)e1(THBHo ClipaBJISIThCA C 3aRaLiamm H3r-ICHH5I CBOACTB H xapaKTepH3ailm4

HanocTpyKTypnpoBamimx o6berroB.

3a,[kagii
• H3y gelme OCO6eHHOCTH upyKTypm HaH0613eKTOB, KmaccpalmKaaHA HanomaTepHanoB,

BJIHAIIHe AeckeKToB Ha CBOACTBa HanomaTepHanoB;

• H34elme	 (1)143111-1CCIGIX 	 OCHOB	 coBpemeimmx	 MeeromB	 AllarHOCTHKH

HanocTpywrypHpoBalmmx maTcpHanoB;

• HpHo6peTcHHe HaBbIKOB pa6oTm Ha coBpememiom AllarnocTmecKom H

MeTPOJI0FH4CCKOM o6opyitoBaHH14.

2. MECTO ,1114CULI/111J114Hbl 13 CTPYKTYPE 011011 B()

Allcullmania «MaTepHanoBeAcHnc HaHocTpywrypHpoBamimx maTepHanom ABITACTCA

06513aTeMbIlOg AHCIAHI1J11411011 BapHaTHBnort 4aCTH OCHOBH011 npo(PeccHoHanmiai

o6pa3oBaTeabHoil nporpammm. 1,43rieHHe AFICUMIJIHHbI npoxoRHT B 5 CCMCCTpC, TaK KaK oHa

Aommia ilomotib 6aKanaBpy onpeiteEHTbc5" c BO3M0)KHOCTbIO npoBe,aenHA ncriepHmenToB

pamKax KnaJIH(1)HKaLtH0111I011

MHKPOCHCTCMHOCI TeXIIHKH.

AMA H3rICHHA AHCIMTUIVIHbI cryiieHTm ,L-Lo ymaim oeinaAaTB 3HaHH5IMH, yMeHHAMH H

pa6oTb1 HO nony gelano HOBbIX ageMeHTOB Hallo- H

Hal3bIKaMH B pamKax o6mero paena (1)14314KH, TeopaH HaHomaTepHanoB, TIOIIHMaTb OCHOBHbIe

npmamm,' (1)opmHpoBa1IHH HanocTpyKTypuponammix maTepHanoB, BriaaeTb meToaamH cHnTe3a

H AllarHOCTHKH HaHocTpyKTyp.

OcBoeHne RHCLI,HFIJIHHbI He06X0AHMO ARA H3r1e11n51 cneRyioumx AHCIIHMIHH H HpaKTVIK

rie6Horo miaHa: «flpocKTHpoBanHe 3JICKTPOHHbIX cpeAcTB B HaH03JICKTPOIIHKC)>, <( (i) H3FIKO-

XVIMH IleCKHe OCHOBbI npoueccoB MHKp0- H HaHOTeXHOJI0114H>>, «DneKTponHKa H

mktKponponeccopHam TexHHKa», «MexaHHKa HHOCHCTM H TpH60n0r1Isi», «Haytmo-

FICCJIe,110BaTCJIbCKa51 pa6oTa B CCMCCTpC)>, 01-1pC,HAHFIJI0MHa51 npaKTHKa»,

BbIHYCKHOR KBaJIH4)HKaIAHOHHOCI pa6oTm.

3. KOM 1 IETEHIA1414 011P-IAK)11 U. I 'OCR, (1)0 I'M 11PYEMbl E B 1)E3Y./1-)TATE
OCBOEH14S1 )114C111411J1IIHM

B pe3y.ribTaTe H3rICHH5I	 06yiiatomniic5i AOJDKCH OCBOHTb cne;Iymilme

KomneTemmH:

CHOCO6HOCTbIO BbIABJIATb ecTecTBeHHonarmyio CyLIAHOCTI3 npoanem, BO3HHKa10IIIHX n XO,ELC

lipoclieccHoHambHoR ogeATeMbHOCTH, ITHBJICKaTb ALIA HX pemeHH51 COOTBCTCTIVIOIIIVICI (1)H3HK0-

maTemaTHmecKHrt armapar (011K-2);

FOTOBHOCTbIO Hp0BOAHTb 3KCIICpI4MCHTaAbHbIe HCCJICROBaHHA no CHHTe3Y H ailanm3y
maTepHanoB H KomnoHeHToB	 H muKpocucTemnoil TeXIIHKH (HK-2).



B pe3ymuraTe ocBoeiimst AHCIAHHJIHI-IbI o6rm1onwile5I Ao.mex gemolic-rpnpoBam cneRyiontue

pe3yJIbTaTb1 o6pa3oBaHH5I:

3intrb: 6a3oBbie TexiionorllmecKHe meTow AT151 npoll3BoAcnia maTepi4a.noB, KOMI-1011e1IT013

H mfficpoclleTemtioli TeXHHKH (011K-2).

YISIECTb: ripoBojurb 3Kcnepmmeirrammibie HcemegoBaHHA HO CHHTe3y H allasnny maTepHanoB 14

KOM1 -10HeHTOB HaH0- H M14Kp0CHCTCMH0VI TeX1114K14 (FIK-2).

BJlimem: o6opygoBa11Hem ripllmeHmembim B IIp0H3B0ACTBe mairepHan0B, KOMTIOFICHTOB Hallo- 14

mmcpocncTemHoil TeXH14KH (FIK-2).

4. CTPYKTYPA H COAEP)KAHHE AHCHHIIJIH111,1
06=51 TpploemKocrb RHCHHTIJIHHI,I COCTaBJ151eT 6 3agembie eAmmu, 216 Tina.
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1 KJIACCH(GHKALIVISI

HA! IOCTPYIKTYPHPOB

AIIIII)IX

MATEPHAJI0B. 5 1-3 4 4 2 - 13 - 5/50
C130fiCTI3A

HAI IOCITYKTYPNI)013

AIIIII,IX MATEPHAJIOB

2 OLITH4ECKM1
MHKPOC K0111151

5 4-5 2 2 2 - 20 - 3/50

3 311EKTP0I 11 1A51 PefiTtiiir-

MilKPOCKOF11451 5 6-8 2 8 4 - 15 - 7/50 KOIrrpon b N91

4 ATom110-C1/1J1013A51

MIIKPOCK0111/151 5 9-12 4 8 4 - 15 - 8/50

MET0Abl

5
PEHTFE1 10BCK00

RHAFFIOCIHK14 5
13-

15
2 6 2 - 18 - 5/50

Peilnitir-

Koirrpari b N22
HAHOMATEPHAJ1013

OCHOB1,1 1 6 - 4 8 4 Perrnitir-
6 cr1EicrpocKol1I114 5

18
- 18 - 8/50

Kourrposib .N.23

Bccro 5 18 18 36 18 - 99 KP 36/50 3w3amcil (45)

COAEP)KAHHE AVICHHIIJIHHIA:

Tembi amulet:
Pawlea 1. w....naccupinumunn HaHoupyKTyptiponiii 11,1X maTepumoB. CBOrICTBa HattocrpyrryplipoBal

maTepulano13.

1. MeTO,LthI Knaccm4lliKaum4 Hallopa3mernmix o&beKTon.

2. 13.11H51HHe AeckeicroB iia el-poet-me maTepllanoB. Kmacc4HKa1ll51 Ae(beKToB.

3. Mojte.m4 MHFIX11A14H Ae(1)eic1oB.



4. MeTom,' o6HappKeHHA murpaHHH ,LtecDeKToB.

5. Parmepuble 34)4)errm H FIX aTIHSHIHe Ha (j)H3H T-ICCKHC CBOACTBa maTepHamoB.

l'avea 2. 011TIVICCKWI MIIKpOCK0111151

1. CTpoeHHe ormigecKoro muKpockona.

2. MeTomA OHTH4CCKOH MHKpOCKOIIHH.

3. flpegembHoe pa3paucHHe ormriecKoro NifixpocKona. gvil4)panino1111,11 npeAen.

4. YBe.antreHHe onTwiecKoro mHxpocKona. 5IpKOCTb. KOHTpaCTHOCTb.

Pawlen 3. 3J1eKTp01111a51 MI4KpOCK0111451

1 CTpocHHe pacTpoBoro 3lleKTp0HHOF0 muKpocKona.

2. MeToRa 3neKTponHofi mmxpocKomm.

3. flpocBeimBaioulasi 3JICKTp0HHE151 MHKpOCKOI11151.

4. CKaimprontam 3fleKTp0HHaSimmKpocKoH115!.

5. Pa3pcmcHne DnekTpomoro mmxpocKona.

6. MeToubi nommucHnsi KoHTpacTa.

7. MeTO,T1 per-kw-maw/1H BTOpHtlHbIX 3.1IeKTp0HOB.

8. MeTo,rk permTpaHHH 0)KC-3.TICKTp0HOB.

9. ileTcKTHpoBaHme TOpM031101'0 penTreHoBcKoro HurieHm.

Pautea 4. AT0M110-C14110BaSI NIviKpocKonnst

1. Tyllnembnasr MIIKpOCKOIIHA. HOHATHC TyIIIICJIbH0F0 Tom.

2. flpeAembHoe pa3pemeHHe TyHHcm)Horo muKpoemna, yeTIOB1451 gociTmeHHA.

3. ATOMIIO-CHJI0Ba51 MHKpOCKOIIHR. ATom-aTomHoe B3aHmogeticTme.

4. CBo6o,aHme KOJIC6aHH5I 3011)1a.

5. B3aHmogeficTBile B CHCTMe Kairrauthep-o6pa3eu.

6. KOHTaKTHbdi pexcHm CKaHHp0BaHH5I.

7. IlpepbIBHCTO-KOHTaKTHbIrl pexcum cKamw0BaH1151.

8. BCCKOHTaKTHbIti pe>mm ckanupoBaHHA.

9. ,EtByXIWOXOJIHbIe NICTO,abl cKaHHpoBaHHA.

10. 1/13mcpcHne 3.TICKTpH tleCKHX xapaKTeplicTHK.

11. Hcc.rie,LtoBaHHe Mal-HHTHbIX AomenoB.

12. 143mepeime naTeparummx CHM

13. BH6p0aKyCTH LICCKHC MCTO,LIbI HCCJICAOBaHH51.

14. 1 IpeResibHoe pavemeHHe aTomllo-cHsioBoro mmxpocKona, )(CTIOB1451 AOCTHWeHHM.

15. ApTe(DaKTbi ckanHpoBaHHA, cnoco6b1 FIX yAanenum.

l'a .3)ten 5. MeTOThbl peErrreHoBcKon	 HailomaTermarioB

1. YCTpOrICTBO pellTreHoBcKoro ,ruubparromeTpa.

2. (1) 143HtleCKHC OCHOBbI pCHTFCHOBCKOrl ,EHA)paKTomeTpHH.

3. PeHTreHoBcKam cneTpocknoymeTpm.

4. cl)H3H T-iecKHe OCHOBbI nocTpoeHHA petureHoncimx CFECKTp0B xHmkriecialx coe,m4HeHH1.

5. Ma.noyrnoBoe pacconme penTrenoBcKoro H3nygeHH5I.

6. ocic, H3H LICCI(11e OCHOBbI manoymoBoro paccesniHm.

l'amen 6. 0C110131,1

1. OIITH LICCKa51 CIIeKTpOCKOH1451

2. 14K-CIleKTpOCKOIIHSI

3. (130ypbc-cricKTpocKormsi

4. CnexTpocKonnsi KOM6HH11I40illioro paccommt

TeMbI .na6opaToplimx pa6wr:



1. OFITWIeCKHe HCC1IC,110BaH14 npo3patmmx nanocTpwrypnpoBammix maTepuanoB.

2. Mcc.neiloBanne noBepxnocTll npoBoAsannx 1 10J1y1-1p0B0,11H14KOBbIX

nallocTpyKTypnpoBamimx o6pa3noB C 14CII0J1b30BaHHeM cicannprowero

3.nexTponnoro mmxpocKona B pa3J114 11HbIX pemaimax pa6oTm.

3. 14cc.ne,rtoBanne noBepxnocTu All 3JICKTpWleCK14X H flp0B0,1151 11114X

nanocTpyKTypnpoBammx o6pa3noB c nprimenermem aTomno-cnnoBoro mnxpocKona

B 3MHHbIX pewnmax pa6oTBI.

4. Hcc.neRoBanme np03paLmmx nanocTpywrypnpoBanxmx cpeA C HC11051 1330BalIHeM

MCT0A0B OIITH IIeCKOCI cncicrpocKonnn.

5. HccneAoBanHe 1 1 0.11y1WOBOAHHKOBbIX H yr.ilepommix maTepnamoB c npnmenennem

ClICKTpOCKOHHH Kom6mmunonnoro paccennm.

TCMbI npaKTH geoutx pa6oT:

1. OnTntieckasi MI4Kp0CK011H51 BbICOK01 -0 pa3pemennA.

2. 1101151THe .noKambnoro 1101151.

3. EmnwnenaneBam mnxpocKon1151.

4. ATOMHO-CHJI013a51 JIHT0FpagH451.

5. 3epxambnam 3JICKTp0HHa51 MHKpOCK0 Il HSI.

6. LIBS-Texlianonm.

7. TeparepnoBasr cnexTpocKonnsi.

8. iloBepxnocTnoe paMaHOBCKOC ycumenne.

9. gunamniiecKoe paccesmne cBeTa 14 meToAm ero npnmenennsi.

10. SERS 14 XSERS MeT0L1bI i1.1151 n3yi-icn1151 HaH006beKTOB

11. 1/1cc.11e,n,oBa1Ine 06beKTOB B Aa.11miem none.

5. OBPA30BATEJ11,111,1E TEXHO.J1011414

flpm npoBeAeil 1,1 14 JleKIIHOIIHMX 3H51TH	 npnmensieTcsi KnaccmecKn g no,axo,rt

npcnomecennm ytie6noro maTepnana, npunionara ppuing npo6nemnyio nocTanoBKy 3a,rtaLi

nepexo,u, K paccmoTpemno meTo,LtoB HX pemennsi. B xo,rte JIeKI1H0HHbIX 3a1-151THCI neKTop

cTumynnpyeT CTy,L1eLIT0B K (bopmnpoBankno CO6CTBCHHbIX CpK,1.1e1111fi, 3a,aaBa51 Bonpocm

Texywemy marepnany 111111 o6panla51cb K HCO6X0,1:114MbIM A.T151 ero nonnmannsi 3HaHH51M,

110.11TICHHbIM B xoile npeAmAyntero 06y4e111151.

• npnmenenne mynbTlimeAna Texnanorml (npoBeAenne menuimmmx 3aIISITHCI c npmmenennem

KomnbloTepumx npe3enTan4ii 14 AemoncTpaunommix pOJIHKOB C HOMO MIA° tipoeKTopa HA 14

3BM);

• o6ymenne B MaJIbIX rpynnax (BbIIIOJTHCHHC ma6opaTopubix pa6oT B rpynnax 143 )113yX 111111

Tpex tic.noBeK);

• macTep-Knaccm (AemoncTpaunm ila ma6opaTopiimx 3a1151TH5IX HCII0J1b30BaHH51 coBpemennoil

AnarnocTni-iecKoA TeX1 IHKH Iia KonKpemmx 3aAamax nec.ne,aoBannu CBOfiCTB

nanocTpyKTypnpoBannbix maTepna.noB).

6. OHEHOIIHME CPEJCTBA jj151 TEKYII tEFO KOHTP0J151 YCHEBAEMOCTH,

HPOMEWCYTOMHOii ATTECTALMH no HTOFAM OCBOEHH51

aHCHHHJIHHbI H YMEBHO-METOJHMECKOE OBECHEMEHHE

CAMOCTO5ITE.TH3HOn PABOTbI CTYJEHTOB

a) Bonpochl peliTimr-lcoirrponsi: 
PCIiTIIIIT-IC01111)0JIb .N21.



6. MeToad KnaccH(1)HKatum HaHopa3mepHmx 06beKTOB.

7. 13IIHSIIIHe Ae(beKToB Ha cTpoeHHe maTepHanoB. Knaccwin4Katim AeckeKToB.

8. MoAcrin mHrpaHHH Ae(beKTon.

9. MCTO,TIM o6HappKeHH5L mmrpaimll 2-te4)eKToB.

10. 017p0a114C OTITH IICCK0r0 muKpocKoria.

11. MCTORM OTITH IleCKOfi MI4KpOCK0111414.

12. Flpe,rte.nbHoe pa3peineHHe ormitiecKoro muKpocKona. gml)paKuilloHHIAti npeAe.n.

13. YBenwieHHe onTwiecKoro mHxpocKona. 51pKocTb. KOHTpaCTIIOCTb.

14. GrpoeHHe pacTpoBoro alIeicrpoimoro milKpocKona.

15. Mew= 3JICKTp0HHOH MHKpOCKOITHH.

16. FlpocBetmsatowam 3.rieKTponHag mmxpocKonmi.

17. CKaHHpyioulasi arieKTpoHHast MHITOCKOHI431.

18. Pa3pemeHHe 3.neKTpoHnoro mHKpocKona.

19. Me"'Qum HOBbIllIeHHA KoHTpacTa.

20. MeToR perHeTpaukm BTOpH inibIX 31IeKTp0HOB.

21. MeToorl permeTpaHHH 0>Ke-DJIeKTp0H0B.

22. geTeKTHpoBaHHe Topmo3Horo pewcreHoBcKoro 113J1rIef11454.

N22.

16. TytmenbHasi MHKpOCK0111451. 110H5ITHC TyHHenbHoro ToKa.

17. flpeaenbHoe pa3pemeHHe TyHHCJIbH0F0 mmKpocKona, ycnowisi RocTH)KeHkur

18. AT0MH0-CHHOBZ151 MHKpOCKOI11451. ATom-aTomHoe B3aHmoAericTsHe.

19. CB°6oRHb1e Kane6aHllm 3oHga.

20. B3aHmo11dicTBHe B cHcTeme KaHTHymBep-o6pa3eu.

21. KOHTaKTHIal pexcHm cKanHpoBaHHA.

22. IlpephiBmcTo-KonTaKTHmil pexcHm CKaHl4p0BaHH5I.

23. becKoHTaKTHbill pematm cKanHpoBaHm.

24. gByxHpoxounbie meTo)thi cKaimpoBaHH51.

25. 143mepenHe DmeKTpHmecnix xapaKTepucTHK.

26. PlccriegoBaHHe MarlIFITHbIX AomeHoB.

27. 113mepenHe naTepanbubtx

28. 13H6poaKyeTwiecKne MeTO,LIbI Hcc.neRoBaHum.

29. ilpeThembHoe pa3peuicHHe aTomilo-cHnoBoro mmpocKona, ycnomm ,TIOCTIMeH1,151.

30. ApTc(j)aKTbi cKaumpoBaHHA, cnoco6bi HX yitaneHHA.

31. YCTpOrICTBO peHTrenoBeKoro ,a4paKTomeTpa.

32. (1)H3HtiecKne OCHOBLA penTreHoBeKort ,m4(1)parromeTpHH.

33. PeHTreHoBcKag cHeTpo(1).noymeTpu51.

34. (1)H3HtTecKHe OCHOBbI HOCTpOCHH5I penTreHoBcKux clleKTpoB xummiecKux coe,TH4Hem4i.

35. ManoyrnoBoe paccesnme peHTreHoBcKoro

36. (1)H3HmecKHe OCHOBbI manoymoBoro paccesamsr

PerITIThr-ICOIIITOJIb .N23.

5. OnTH gecKam cneKTpocKonum

6. 14K-cHeKTpocKonum

7. 1)ypbe-cneKTpocKorn451

8. CneKTpocKornoi Kom6HHaullonHoro pacceAHHA

6) Bo'mom! i 11C3aMCIIV II() RHCIWIJIIIIIC: 

1. MeT04I131 KJIaCCH(1)HKaLIHH HaH01)a3mepHmx ofteKToB.



2. B.11usnme ,a4cKToB Ha cTpoeHHe maTepHanoB. 1Knacc4HKaH451 Ae(DeKToB.

3. MORCJIH mHrpauHH Ac()eKToB.

4. MemAm o6HappKeHHA mHrpauHH Re(1)eKToB.

5. CTpoenHe onTH LiecKoro mmKpocKona.

6. MeTO,LIbI ornwiecKoil MHKpOCKOHHH.

7. ilpe,aembHoe pa3pemeHHe onTH gecKoro muKpocKona. APHITaKuHoHHmil npegen.

8. YBenHmeHHe ornwiecKoro MHKPOCKOHIL 51pKocTb. KOHTPaCTHOCTb.

9. CTpoeHHc pacTpoBoro 3JIeKTp0IIHOF0 muKpocKona.

10. MeToaa 3.rieKTpoHHori MIIKPOCKOHHH.

11. IlpocBe gHBaroulast 3neKTpoHna51 mllKpocKonm.

12. CKaumpromasi 3neicrpoiniam mllKpocKonHA.

13. Pa3pemeHHe afleicrpolinoro mllKpocKona.

14. MeT0,abI HOBbILLICHH51 iconTpacTa.

15. MeTO,E( perHcTpau,HH	 3JICKTp0HOB.

16. MeTo,a pen/lc-rpm/1H 0)Ke-3.neKTpoHoB.

17. ACTCKTHp0BaHHe Topmoworo peHTITHOBCK01-0 H3JIrIeHH51.

Tynne.nbHam mHxpocKon pui. 110H5ITHe Tyimenbuoro ToKa.

19. lipe,aembHoc pa3pcmeHHe TyHHembHoro mnKpocKona, yeJ10131451 ,EIOCTHWeHHA.

20. ATOMHO-CHJI0Ba51 MHKpOCKOIDIA. ATom-aTomHoe B3aHmoReficTsHe.

21. CBo6o,wbie Kome6aHHA 3o11Aa.

22. B3aHmoeficTBHe B CHCTM KaHTHJIHBCP-06pa3CLI.

23. KOIlTaKTIIbIti pewHm CKaHHp0BaHH5E.

24. ilpepbIBHCTO-KOHTaKTIIbIti pema4m CKaHlip0BaHH1.

25. BCCKOHTaKTHbai C)KFTM cKanHpoBanHA.

26. AByxripoxo,aHme meToAbi cKamworiannsi.

27. 143mepenHe 3neKTp pyiecKHx xapawrepHcTHK.

28. 14ccmeAoBaHHe marnwrimix gomeHoB.

29. 143mepenne maTepambHmx

30.1146poaKymmecKHe MCTO,TIbI HCCJICAOBaHH5I.

31. Ilpe,LtembHoe pa3pemeHHe aTomHo-cumoBoro mHKpocKoria, yCJI0B1451 AOCTH)KeIIH5I.

32. ApTeckaKTIA cKanHpoBanHA, cnoco6m FIX YAELTICHHA.

33. YCTpOrICTI30 peHTrenoBcKoro ,L-H4pawromeTpa.

34. OH3H ileCKHC OCHOBbl peHTreHoBcKoil ,ru4paKTomeTpHH.

35. PeHTFeHOBCKaA cncTpo(1).noymeTpum.

36. 0/13WICCKHC OCHOBbI nocTpoeHHA penTreHoBcmx CrIeKTPOI3 XHMH T-leCKHX C0e,LIHHerIFIrl.

37. Manoyr.noBoe paccesnme pellTreHoBcKoro H3.nrieHHA.

38. (13H3HtlecKHe OCHOBbI marroymoBoro paccemnum.

39. OTITH T-leCKag crreKTpocKonusi

40. 14K-CIIeKTPOCKOITHA

41. cDypbe-cnewrpocKonmg

42. CneKTpocKonnsi Kom6HHau4oHHoro pacccAHHA.

43. lloHATHe CKHH-CJI051. 3(1)(1)eK erbi B CKHH-CJI0e.

44. OCO6eHHOCTI4 B3aHMOAC1'iCTBH51 113J1rIeHHAonTwiecKoro AHana3oHa c AHHOJIMMH.

45. B3aHmogdicTBHe H3nytienHA orrrwiecKoro ,Ec4ana3oHa c 35!eKTpollamu.

46. Bo36y)K,LteHHe MOJIeKYJI CBCTOM.

It) Bollpochl )11.11511 KOHTPOJIII camocrosrreal,Hoji parioThi: 



12. OnTHilecKam MIIKpOCK0111451 BbICOKOF0 pa3peniennm.

13. IIoHATHe JI0Ka.11bIl0f0 110J151.

14. BnipicHenoneBasr mmKpocKonllm.

15. AT0MIIO-CHJI0Ba51nwrorpackHA.

16. 3epKanbHa5i 3.TICKTp0IIIIa51 MHKpOCKOHH51.

17. LIBS-TexHonornH.

18. TeparepuoBam cneKTpocKonHA.

19. 1-10BePXHOCTHOe pamanoBcKoe yCHReIll4C.

20. AHHam ppiecKoe paccesnme cBeTa H meTo,abi ero npumeHeHHA.

21. SERS H XSERS meToubi 4JI5I 143rIeH1451HaHoo6beKToB

22. HccneAoriaHHe 06T3CKTOB B ,rtanhHem none.

)	 TCNII)1 KypeoBbix pa6oT:
1. PaCC 1414TaTb cTpyKTypy «rpymw) 3J1eKTp0HOB B TOHKOM o6pa3Ite 3onoTa, 11p11 na,aeHHH

DneKTpoHHoro nriKa AHameTpom 30mKm nojt npsimbrm yrnom, nocne pa3rona B HytuKe c

pa3110cTb10 HOTCHLIHMOB 30KB.

2. PaCCIII4TaTb cTpyKTypy orpyium) 3.TICKTp0HOB B TOHKOM o6pa3He KpemnHA, npH na,rteHHH

DneKTpoHHoro ny LiKa miameTpom 100mKm noik npmmbim yrnom, nocne pa3roHa B nyunce c

Pa3H0CTbI0 110TeliI114aJI0B 50KB.

3. PaCC I IHTaTb cTpyKTypy «rpyum» 3.TICKTPOHOB B TOHKOM o6pa3ne cepe6pa, {rpm naReHHH

3neKTpoHHoro nyvKa AHameTpom 100mKm noA npsimmm yrnom, nocne pa31'oHa B nymKe c

pa3H0CTbIO HOTeHUHaJTOB 50KB.

4. PaCC LIHTaTb )BH)KIIH iyei B o&beKTHBe c (koKycHbim paccTosnmem 100MM 14

0IITH4CCKI4M ycHnenHem 96 pa3, COCT051111HM 113 imyx JIFIH3 pa3HCCCHHbIX Ha paCCTOSIHHe 5MM.

5. PaCC414TaTb ABH)KeHHe nriefi B 06bCKTHBC C (1)0KyCHIAM paCCTOAHHCM 200MM

OHT14 11eCKHM ycHneHHem 56 pa3, COCTO5IIIIHM 143 AByx J1HH3 pa3Hecenumx na paCCTOAHHe 6mm.

6. PaccLnirraTb cHny B3aHMOACIICTBH5I Me)KAy noBepxnocTbio o6pa3na (wene3o) 14 Hrnon

aTOMHO-CH.TIOBOF0 mnKpocKona (3onoTo) TIPH yCJI0BH14, qTO paCCTOSTHHe MC)K,11y HHMH

H3Me1-151eTC51 OT 0.1 HM )10 1 OHM, a paAnyc cKpyrneHHA HF.T1b1 COCTaBJI51eT 1 011M.

7. PaCC LIHTaTb CHJIy B3aHMORCVICTBH51 me)Kny II0BepXHOCTb10 o6pa3na (yrnepoil) 14 14I-510fi

aTOMIIO-C14.110B0F0 mnKpocKona (Kpemumfi) Hpn yCJI0BHH, qTO paccTosnme me)Kny nnmil

H3Meli5ICTC51 OT 0.01 HM )10 1Hm, a paIwyc cKpyrneHHA 14FJ1b1cocTaansieT 111m.

8. Paccqprram 6nmKnee none ,T(5151 30.TIOTOCI HaThatIaCTHIAbI AT/Tame-Tom 1 OHM HaX0/ISIIIIerICH B

13o3Ayxe, npH naiteHHH Ha Hee nnocKori monoxpomanyiecKofi BOJIHb1(k=52011m).

8. Pacc,H4TaTb 6JunKilee none ARA ce6ep5IHoll HaH0 11aCTH11b1 )-114aMeTpom 100HM

HaX0/151IIICAC51 B Bo3;_1.yxe, 11pH na,nieHHH Ha Hee 1IJIOCK0ii MOHOXp0MaTWICCK0r1 BOJIHI31

(k=420IIM).

7. YilE13110-MET0a1 1-1ECKOE H H11(1)01)MAIH4011110E 013ECIIELIEHHE
AHCEIHIIJIHH131 (MOJAYJIM)

a) ociloBilasi JlliTepaTypa: 
1. MeToAbi 14CCJIC410BaHH51 MHKPO3JICKTp0IIHbIX 14 IlaHoanenpoillIbIX MaTermianoli

cTpyKTyp: cKaHnpylontasi 3OIUOB5I mHKpocKorm g . MaCTb 1/ 41)HnnmonoBaH.14., KonhnoB13.1-3.

HoBoeH6.: HFTY, 2013.- 134 c.: ISBN 978-5-7782-2158-1

2. MaTepHanoBeAeHHe H TeXHOJIOF1451 maTepHanoB: Y qe6noe noco6ne / K.A. BanuneB,

B.I4. Be3Hamaco; floj peA. A.I4. BaTmmeBa, A.A. CMOJIbKHIIa. - M.: HI/ILt 14HOPA-M, 2013 -

288 C.: 60x90 1/16. - (Bmcinee o6pa3oBaHHe: BaKa.naBpHaT). (n) ISBN 978-5-16-004821-5



3. lieBOJIHH B.K. 3oH,rtoBbie nanoTexHonorHH B 3nerrpow4Ke [DneKTpombni pecypc]/

HCBOJ1HH B.K.- 3lleKTp0H. TCKCTOBbIe Aanume.- M.: TexHocckepa, 2014.- 174 C.

4. MeTORb1 HCC.T1e,LIOBaH1451 mHKpo3neKTpoi1Hmx H HaHODTICKTpOIIHMX MaTermanon 14

upyKTyp. acm 11/BenHtiKoA.A., (1)14.rmmonoBaH.H. - HoBocH6.: HI-TY, 2014. - 227 c.: ISBN

978-5-7782-2534-3

6) AkoHommTeamiasi AnTepaTypa: 

1. KnapK D.P. MuKpocKonmecKHe meToAm HCCJIC,110BaH1151 maTepHEutoB [3Hex-rpm-lull

pecypcl: moHorpaclmm/ KnapK D.P., 36epxaNt K.H.- DneKTpoll. TeKcToBbte itannme. 	  M.:

TexHoc(Depa, 2007.- 376 c.

2. HaHoTexHanornm 14 cnettHanbHme maTepHanbt PneKTpoimbul pecypc]: yiTe6Hoe

Hoco6He AIN By30B/ 1011. ConHueB	 np.1.- DneKTpon. TeKcToBbie RallHhIC.-

XPIMIMAT, 2009.- 336 c.

3. HattocTpyKTypHme maTepHanm [DnexTpounbdi pecypc]: yite6Hoe noco6He/ -

DneKTpoH. TeKCTOBbIC gaHHme.- M.: TexHoccDepa, 2009.- 488 c

4. HanoTextionorHH B 3JICKTp0IIHKe. BmnycK 2 [3JICKTp0HHbIr4 pecypel/ E.A.

ApTamoHoBa [H	 DneKwon. IVICCTOBbIC RaHHbIC.- M.: TexHoc(1)epa, 2013.- 688 C.

5. RaBIATIOB, Cepra 10pbcBm. DnemenTapHoe BBeiteitHe B Teoptino HHOCHCTM

rie6Hoe noco6He A.T151 By3OB 110 nanpaBneHHAm "DneKTponHKa H HaHopneKTponHKa" 14

"HaHOTCX1I0J10F14H H milKpocHcTemitast TexHHKa n / C. 10. gaBbutoB, A. A. TIc6eAeB, 0. B.

flocpeAHHK	 I43A. 2-e, nepepa6. H AOH. 	 CaHKT-IleTcp6ypr : JIallb, 2014 .- 191 c. :HM. -

(Yile61 IHKH ,T1.1151 By30B, CneuHanbHam nHTepaTypa) 	 BH6nHorp.: c. 188-189 .- ISBN 978-5-

8114-1565-6.

6. 1CXHOJI0FH14 KoucTpyiatHombix naHocTpyKTypin,ix maTepHanoB 14 noKpb1Tni,1

[DJIelapOIIHbICI pecypc]: moHorpaq1151/ n.A. BHT513b [H 3,11eK1spOH. TCKCTOBbIe RaFflibIC.-

MHHCIC BenopyccKasi HayKa, 2011. 

B) nporpammiloe o6ecnegelme H Hirreplier-pecypcm: 
1. CoBpemeHHme maTemanmecKne-naKeTbi MatLab, MathCad, H JP.

2. 1-11713://WWW.NANOSCOPY.ORG .

8. MATEPHAJIbH0-TEXIIWIECKOE 0131ECTIFNEHHE

JFICUHHJIHHbI
JleKtwoHnble ayAwropHH, OCHailleHHhIC AOCKal (A5151 Mena 14.TIH mapxepa), 3Kpauom /inn

npoemtHoHnbtx cHcTem, npoeKTopom H HoyT6yKom.

AyRwropHH ,111151 npoBe,EteHHA na6opaTopithix 3a115cild1, ocHauldimme coBpemen1lmm14 Ana-

cHocTattecKum, yKomnneKToBaHmAmn 1Ieo6xognmEstm cncTemnbim H npuKnammm

nporpammitmm o6ecne4eHmem (104-3, 419-3), ayMITO1)H14 BbILIHCJIHTe.1113H0F0 HeHTpa.



Pa6oqam nporpamma AHCIIHHJIHHbI COCTaBIICHa B COOTBeTCTBHH C Tpe6oBaHummn (I)FOC

BO no Hanpaiimemno 28.03.01 ITEMOTCXHOJIMM H muKpocucTemnam Texima

Pa6oilyto nporpammy cocTaann goneHT Ka(beApbt Co nTIM A.O. Kriepm< 

((Duo, noanucb)

PeueH3eHT
(ItpeAcTaBwrenb pa6o-roAaTeri tZ:ey ,  

(mecTo pa6oThi, )tomKtiocm, (1)140, noiimicb) 

Flporpamma pacemoTpeHa H o,ao6peHa Ha 3acegaHHH Ka(	 I-641-1M

HpOTOKOJI N2  11  OT  c",7 6)fr://— roRa

3aBeAyionwf1 Ka(DeApoil

140, nosirmcb)

C.M. ApaKensw

Pa6o gax nporpamma paccmoTpeHa H o4o6peHa Ha 3aceita C6HO-MCTORMICC1Ori KOMHCCHH

HanpaalleHm 28.03.01 HaHOTeXHOI1011414 H NiiiKpocucr-	 TexnnKa

IpoToKom	 7"-/ 	OT  1T	 Zir roAa

npc/tceitaTemb KomileCHR

(cD140, noamich)

C.M. Apakeymil

.JInur HEPEYTBEMIC4EH1451

PM-AP-1En rIPOITAMMbI AHC111411,1114HbI

Pa6oga5inporpamma oAo6pena Ha 	 yne6nbifi r04

flpoToKom 3aceRan1n Ka(DeApm K2 	 OT 	 1-'04ka

3aBejty1oimiii Kag)e,upotii 	

Pa6ogam nporpamma wto6pena Ha 	 ytiainbal roA

lipoToKom 3ace,2a1iux Katkeupm .1\19. 	  OT 	 roAa

3aBeayioning KacbeApori 	

l'a6oga5i nporpamma o,1Lo6peHa Ha	 	 ytie6Hbnl rog

llpoToKon 3aceimimm Ka(beRphi N 	 OT 	 roAa

3aBejtyminHti Ka(1)e,upoil 	
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