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1. HEJb OCBOEHUA JUCHIUILINHBI

Iesbio OCBOEHMUS IUCIIMILIMHEI SIBISIETCS. GOPMUPOBAHHE 3HAHMI 06 OCHOBHBIX METOJIAX
ONPEAEICHUS JUCTIEPCHOCTH HAHOMATEPHANIOB, JIEMEHTHOTO, (h)a30BOr0 COCTABA, a TaKKe 00Ia-
CTAX MPUMEHEHHS KaXKIOTO METO/IA.

3anauu JUCHHIIHHDI:

J 3HAKOMCTBO C TEOPETHYCCKMMM OCHOBAMH COBPEMEHHBIX CPEICTB AUATHOCTHKH HAHO-
CTPYKTYPHPOBAHHBIX MaTEPHAIIOB;

J TIOIIyICHUE IIPAKTUYECKUX HABLIKOB IIPH paboTe Ha COBPEMEHHBIX JUATHOCTHYCCKHX KOM-
IIEKCaX, a TAK)Ke TPAaKTOBAHUH/PacIII)POBKY MOJIyYEHHBIX JAHHBIX.

2, MECTO JUCHMILJIMHBI B CTPYKTYPE OIIOII BO

Jucnummuaa «MeTos! aHaJIM3a H KOHTPOJA HAHOCTPYKTYPHPOBAHHBIX MaTrepuanoB U CH-
CTEM» OTHOCHTCH K MUCHMINIHHAM 0a30B0i dactu OITOIT moaroToBk: GakanaBpoB Io Hampapiie-
HUIO «HaHOTEXHONOTHY ¥ MUKPOCHCTEMHAS TEXHUKAY.

W3ydeHne MMCUMNIMHBI TpEAmoaraeT Haiuuue (yHIAMEHTATbHBIX 3HAHHH, KOTOpBIe
bopmupyroTCS Y CTYAEHTOB IPH M3yYeHHH MpPeAMIECTBYIOMUX AMCIUILIMH 623080 uyacTi: «Du-
3uKa», «PU3NYCCKIEe OCHOBEI MHKPO- H HAHOCHCTEMHOW TeXHHKHY, «MaTepHaloBeeHre HAHO-
CTPYKTYpPHPOBAHHBIX MATCPHAIIOBY.

3HaHus, ONMyYeHHbIe B PaMKaX M3YYEHMS JaHHOH JIUCIUILIHHEL MOryT OBITE IpUMEHE-
HEBI [IPH W3YHCHUH NPYTUX CHCIUAIBHBIX THCIHUIUIMH 10 HANPABIEHUIO IIOATOTOBKH, a TAKXe IPH
BBIIOJIHCHUHU BBINYCKHOM KBaIH(DUKAIIMOHHON paGoTEL.

3. KOMIIETEHIIUA OBYYAIOIET OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHHUA TUCHUILIMHBIL (MOIYJIS)

B mponecce 0CBOCHHSA TaHHON NMCLHUINIMHEL CTYACHT (GOPMHpYET U JEMOHCTPUPYET CIICIYIO-
1e IpohecCHOHATBHBIE KOMIIETCHLIAH:

1) cHOCOGHOCTBIO yYHTHIBATH COBPEMEHHBIE TEHICHIHH PAa3BUTHUSA SJIEKTPOHUKHU, M3MEPUTEIIb-
HOH M BHMUCIUTENFHON TEXHUKY, HHPOPMAIIMOHHEIX TEXHOJIOTHI B CBOEH npodeccHOHATEHOM
nearensroctH (OITK-7);

2) TOTOBHOCTBIO HPOBOAHTE SKCIEPHMEHTAIBHEIE HCCICAOBAHAS 110 CHHTE3y U aHAIU3y Mare-
PHAIIOB ¥ KOMIIOHEHTOB HAHO- U MUKPOCHCTeMHOM Texuuku ([1K-2);

3) IOTOBHOCTBIO HCIIONB30BATH Ga30BOE KOHTPOIBHO-H3MEPHTEIBHOE obopynoBaHue OIS MET-
POTIOrMYecKoro 0GeCIeueH st HCCeNOBa M i IPOMBINILIEHHOTO IPOM3BOICTBA MATEpUAJIOB M
KOMIIOHCHTOB HaHO- © MUKPOCHCTeMHOI TexHuku ([1K-9).

B pesynbraTe 0CBOCHUS NUCIHUILIHHEL OGYYAIOIMIACS [OKEH JEMOHCTPHUPOBAThH CIIEYIOIINE
pe3ynbTaThl 00pa30BaAHH:
1) 3HaTh: OCHOBHEBIE ONPEIENEHHS JUCIEPCHOCTY HAHOMATEPHAIIOB, 9JIeMeHTHOr0, $a30BOro co-
crasa (TIK-2).

2) Ymeth: BEIGHpATE KiIAcC 060PYI0BAHUS UISIAHARIN3A KOHTPOJISI HAHOMATEPHAIIOB B COOTBET-
CTBHH CO crieuuKoit TexHuyeckux 3amaq (OIIK-7).

3) BageTs: MeTomamMu aTOMHO-CHIIOBOM H PacTpOBOM MHKPOCKOITHH, TUPPAKIMOHHEIMA U CIEK-
TPILHBIMM METOAAMH JUI IAATHOCTUKH HAaHOCTPYKTYPHPOBaHHEIX MaTtepuaios (ITK-9).



4. CTPYKTYPA U COAEPKAHUE MUCIIAIIJIMHBI (MOOY.JIST)
O611as TpyA0EMKOCTh JUCITUILIAHEI COCTABIIAET 6 3aUeTHRIX eUHUII, 216 9acoB.
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Pasgen 1. Metozs! onpeneneHus AUCIEPCHOCTH MATEPUATIOB U IOBEPXHOCTHEBIX CBOMCTB.
1.1. Knaccudukanys HaHOMaTepHAIOB IO pasMepaMm H cBodcTBaM. COIOCTaBIEHHE CBOMCTBAM
MAaTepHaJioB METO/IbI MCCIICIOBaHNUS U KOHTPOJIL.
1.2, Meroasl ompenencHHE  IWCIEPCHOCTH  MAaTEpPHAOB: METOJ  Td30IIPOHHIAEMO-
CTH, CTaTMYECKHE H AUHAMHYEeCKHE afacoOpLuOHHBIE MeToAbl. CBETOBBIE MHKPOCKOIIBL, PacTpo-
BBl onTH4YecKrue MUKpockotsl (POM).
1.3. PactpoBas 31eKTpOHHAs MHKpockomus. IIpuHmun pa6oTsr. CxeMa B3aMMOZEHCTBAS OCHOB-
HBIX BJIEMEHTOB. Paspelnaromas cmocoGHOCTh. Bimsnue penseda H MEMEHTHOTO COCTABA Marte-
pHaja Ha IToJryqaeMsle JaHHbIE. CTEpEOMETPUIECKUAC H3MEPCHHS.
1.4, 30H0Bast MEKPOCKOIIHS; ATOMHO-CHJIOBASI MIKPOCKOIUSL, CKAHAPYIOWIAs TyHHEBHAS MHKpO-
CKOIIUSA, 3NIEKTPO-CUNOBas MUKpockonus. [Ipunnun paborel. Cxema B3auMOIEHCTBHS OCHOBHBIX
3JIeMeHTOB. Pazpemaroniast ciocoOHOCTS.
1.5. Metonsl nu¢pakiuy peHTT€HOBCKHUX JyueW M HEHTPOHOB, TUHAMMYECKOE pAcCesHUe CBETa,

Pa3nesn 2. MeTozib1 OnpeeNeHus 3IEMEHTHOTO | (Ja30BOro cOCTaBa HAHOMATEPHAJIOE.
2.1. Merozp! ompeneneHus 3JIEMEHTHOrO COCTaBa: XUMUYECKHE M (u3nueckue. ['paBuMeTpHye-
CKHH M TUTPUMETPHICCKUH aHanmm3. CreKTpaibHbIe METO/B!: AaTOMHO-a0COPOLHOEHBIN, PEHTTEHO-
CIEKTPAIBHBIN, MaCC-CIEKTPAIIbHEIH.
2.2. Meroznp! ananu3a (a30BOr0 COCTaBA: METOJBI PEHTICHOBCKOM, HJEKTPOHHON M HEUTPOHHOK
I PaKITHH.

JlaGopaTopHbie 3aHATHA

Tema 1. O3HakoMIleHHE ¢ IPHHIUIIAME PabOTH OITUYECKOT0 MHUKpOCKoma. OnpesieneHue
JHUCIIEPCHOCTH MTOPOIIKOBBIX MaTepUajioB ‘

Tema 2. O3HaKOMIICHHE ¢ IPHHOMIAME PaGOTHl PACTPOBOIO 3JIEKTPOHHOIO MHKPOCKOIIA
Ha npuMepe npudopa Quanta 200 3D. M3ydeHne 0CHOBHEIX OMepaIivii B nporpaMMe YIIPABJICHHS
puOOpOM. ‘
Tema 3. M3yuenue MHOOPMATHBHOCTU CUTHATA UCTHHHO BTOPHUYHBIX U ynpyro OTpaXKeH-
HBIX 3J1EKTpOHOB B POM u3obpakeHusx. :




Tema 4. O3rakoMIIeHrE ¢ NIPUHIUIIAMA paGOTHl AaTOMHO-CHIIOBOTO MHKpodKOMa Ha IIpUMe-
pe mpubopa Ntegra Aura. V3ydyenue OCHOBHBIX omepaluii B nporpaMmme ynpaBneHm npudopom
Nova. Peanuzanus KOHTAKTHOTO H IIPEPHIBUCTO-KOHTAKTHOTO PEXKUMOB CKAHHPOBAHMUS

Tewma 5. Tlonyuenne BoIbT-aMIIEPHBIX XapaKTePUCTUK MaTepuano Merogom CTM

Tema 6. Viccnenobanne IpUIIOBEPXHOCTHEIX CBOMCTB mpH momommu ACM: 91eKTpHYecKHX,
MAarHUTHBIX . ‘

Tema 7. Onpenenerue MMCIIEPCHOCTH YACTHIT KOJUIOMIHOTO PACTBOPA METOIOM [IMHAMAYE-
CKOro paccesHus cBera Ha npubope Horiba.

Tema 8. M3yuenme M3MeHeHHE ONTHYCCKUX CBOWCTB HAHOMATEPHAJIOB B 3aBUCUMOCTH OT
pa3Mepa YacTHIl CIIEKTPATEHEIMA METOIAaMH.

Tema 9. IpakTigeckue HABEIKH PabOTHL HA IPHGOPE MAJIOYTIIOBOTO PEHTIEHOBCKOTO pac-
CesTHusL. |
Tema 10. Pa6oTa ¢ MupoBbIMz GaHKaMH CTPYKTYpHBIX naHHbX (MUHKPUCT, Mercury)
IIpakTHyeckue padoThl
Tema 1. MaTerpaibHble XapakTePHCTHKH OLPEAETEHHS AUCTIEPCHOCTH MATEPHATIOB.

Tema 2. IIpocserBaromas 31eKTPOHHAS MUKPOCKONHS U MUKPOCKOIHS BEICOKOTO pazpe-

HICHUS
Tema 3. UndpaxpacHas CEKTPOCKOIH. ‘
Tema 4. OmpeneneHre XUMHYECKOTO COCTaBA ATOMHO-3MHCCHOHHBIM CHeKTpaJ'IBHBIM METO-
JIOM II0 aTOMHBIM CIIEKTPaM BeIeCTBA
Tema 5. XuMugeckue METOIBI ONpeAEICHHS 3JIEMEHTHOTO COCTaBa HaHOMATCPHAIIOB
Tema 6. JlndpakunoHHEIE METONBI: PEHTTEHOBCKAs, HEHTPOHHAS, BIIEKTPOHHAL.

S. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

B pamkax rexumoHHOTO Kypca:
S.1. AKTHBHbBIe U HHTePAKTUBHBIE POPMBI 00ydenns
C uens0 GOpMHPOBAHMS H PasBUTHA MPOGECCHOHATLHEIX HABBLIKOB CTYICHTOB }% y4aeOHOM Mpo-
Liecce HUCIONB3YIOTCA aKTHBHBIC M UHTCPAKTUBHBIE (OPMBI IPOBEICHUS 3aHATHH B COUYCTAHHU C
BHEAYIUTOPHOM paboTOi: (KOHTPOJIBHEIE ayIHTOPHBIE pabOTHI, HHANBHITYaILHEIE JOMAIIHHE pa-
0OTHI).
5.2. CamocTosiTeIbHAsE paGoTa CTYAEHTOB
CamocrostensHas (BHeayIUTOPHAs) PaboTa CTYNEHTOB BKJIIOYAET 3aKpeIlIeHHe TeopeTquCKoro
MaTepHaia IpHU HOArOTOBKE K BBHIOJHEHUIO MHAMBHIYaNIbHOM HoMaIuHed paGoTHl, K ITpaKTHde-
CKHM 3aHATHAM. OCHOBA CaMOCTOATENBHOM PabOTHI - U3yUEHHE JIUTEPATYPHI 110 [PeKOMCH/IOBAH-
HBIM VICTOYHHKAM M KOHCIIEKTY JIEKIIHif, IOATOTOBKA OTYETa MO JaGOPaTOPHOMY IPAKTHKYMY.
5.3. MyJibTHMeIHiTHBIe TEXHOJOTHH 00y eHHus
HekoTtopble U3 NEKIHOHHBIX U MPAKTHYECKUX 3aHATHI HPOBOIITCS B BUIE Hp@SGHTaL{I/II/I B MYJIb-
TUMEAUAHON ay[MTOPUM ¢ HCIOJE30BAHHEM KOMIIBIOTEPHOTO ITPOEKTOPA. Ty,ueHTaM peno-
CTaBJIACTCSA KOMITBIOTEPHBIA KypC JIEKIHMH, a TakkKe OpraHu3yIOTCS MacTep-KIAcchl, IIPeIIonara-
IOIHE JEMOHCTPAIIUIO PUEMOB, TEXHOJIOTHH, METOAOB 00paGoOTKH M aHAIM3a W300paKeHnH Hc-
ClIeIyeMBIX HAaHOOOPA310B Ha KOHKPETHHIX 3aa4ax.

6. OHEHOYHBIE CPE}ICTBA JJII TEKYIIETI'O KOHTPOJIA YCIIEBAEMO-
CTH, IPOMEKYTOYHOMN ATTECTAIIMM 110 UTOI'AM OCBOEHUSI JAUC-
NATIJIMHBI U YYEBHO- -METOANYECKOE OGECTIEYEHHE CAM()CTOH-

TEJBHOW PABOTHI CTYJAEHTOB ‘

6.1. Jx3aMeHAIMOHHBIE BONPOCDI

Kak nmporcxoaut popmuposanue uzobpaxenns 8 POM

Kak nponcxoaut popmuposanue usobpaxenus B ACM

Yem olycoBrena Gonbiras ryGuna Gokyca B POM

Omnpenenenne QUCIEPCHOCTH 110 JUHAMHYECKOMY PACCESAHHIO CBETA

KaxoBa uH(pOpPMATHBHOCTS HCTHHHO BTOPHYHBIX 3IEKTPOHOB

KakoBa HHQOPMAaTHBHOCTH YIIPYro OTPaXKEHHbIX SIEKTPOHOB

SRR



7. Kaxue MeTOIBI HO3BOJIAIOT HONYYATh PaclpeielicHue HAHOYACTHIL TI0 pasMepam

8. Knaccuguxariys crieKTpoMeTpin

9. Ilpwuanun meroga MYP

10. IlpeacTaBuUTH CXeMy 3MHCCHOHHOTO CIIEKTPAIBHOIO aHATH3A

11. Merons! HecTeOBaHAS IIOBEPXHOCTH MaTEPHAIOB |

12, Anamms TpaekTopHit HAHOYACTHII, CEAMMEHTALMOHHBIN aHANH3, yJILTpaJByKOBHe
METOJIBI;

13.  PeHTrenomndpakuuoHHbIE METOLL,

14. DnexTpoHHAS CHEKTPOCKOMHS;

15. KonebatensHas MUKPOCKOIIHS,

16. Heiitponnas gudpakroMerpus;

17.  MaruutHas HelTpoHOrpahus.
6.3. Bonnpock! peldTHHI-KOHTP OIS

Pefirunr-koaTponsa Nel

Cxema onTH4ECKOro MEKPOCKOTIA H OCHOBHBIE MIAPaMETPEL

Kax ¢popmupyercs 30u1 B POM.

Kax BEINIAANT CIEKTP BTOPHUYHEBIX 3JIEKTPOHOB.

Kax popmupyeTcst KOHTpacT H300PaXKEHHUSI B HCTHHHO BTOPMYHBIX 3JIEKTPOHAX.

Omnpenenuts nuppakiMOHHEIX npegen POM, uem Ha camoM zene onpeenercs paspema-

romas crocobHocTs POM.

PefiTunr-xonTposis Ne2

1. Hpuanun padors CTM. TyHHEIBHEI TOK.

CunoBoe B3auMoseiicTBre 30Ha-06paser B ACM.

OnTrveckas cHCTeMa perucTpaiy OTKJIOHEHHUS 30HAa.

Mukpockonus aTepaabHBIX CHIL.

Paspeuaromas cnoco6HocTs ACM B KOHTAKTHOM PeXKAME.

Meroz ¢azoBoro KoHTpacTa.

PeuTnHr-KOHTpo.ﬂﬂ Ne3
XuMHYecKHi METO]] OTIpe ie/IeH s 3JIEMEHTHOTO COCTABA.
DusnyecKuit METOA OTIpeeIeHUs SJIEMEHTHOTO COCTABA.
['paBUMeETpHYECKIH METO/I.

Turpumerpuueckun METO/I.
ATOMHO-a/IcCOpOLIHOHHEIH METOZ,
PeHTreHOCTIEKTpaTbHEIA METOI.
Macc-cnexkTpomeTpus.

6 3. Bonpockl 11t KOHTPOJISI CAMOCTOSITEILHOM PaGoThI:
IIpenMy1mecTBa M HEOCTATKY BUOPALHOHHEIX METOIHUK.
Iotenuuan Jlennapaa-JIxoHca ¥ 3aBHCHMOCTE CHJI OT PACCTOSIHHS.
PesonancHas gacToTa KaHTUIICBEpA.

Cuuibl, neficTBYIONIHE HA 30HI.

Meronsl maTemaTH4eckoit 06pabotkn ACM u306pakeHHit.
Kpusrle noasoga-oTsoa.

Cxema B3aUMOZIEHCTBHS OCHOBHBIX 3eMeHTOB CTM.
KanuGposka ckaHepa 1 TECTHPOBAHHE 30H/A.

ApredakTsl cCkaHUPOBAHHS.

10 Oske-CeKTpOCKOIHsI,

11. Tudpaknus MeIIeHHbIX 3JIEKTPOHOB.

12. MarHuTHO-CHJIOBas MUKPOCKOIIH.

13. Mukpockomust GJIMKHEro IO,

14. TIpocBeunBaroNias 3IeKTPOHHAS MUKPOCKOIIHSL.
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7. YYEBHO-METOJAUYECKOE M HH®OPMAILIMOHHOE OBECIIEYEHUE
JAUCIIAIIJINHBI

OcHoBHas1 TUTEpATYpA:

1. Beenenue B (QeMTOHAHOQOTOHHKY: (YHIAMEHTATBHBIE OCHOBBI U JIA3€PHBIE METOJBI
YIPABISIEMOr0 OJIyYeHHs ¥ JUArHOCTHKH HAHOCTPYKTYPUPOBAHHBIX MATEPUAIOB : yuel-
Hoe nocobue// C.M. Apakenss u np.—M.:Jloroc, 2015.—744 c. ‘

2. Mertonp! MOJTyYeHHs U HCCIEN0BAHNS HAHOMATEPHATIOB H HaHOCTPYKTyp//'A. Curos — M.:
bunowm. Jlaboparopus 3nanwmii, 2013.- 184c¢.

3. Meroae! Mccnea0BaHHA MHKPO3TIEKTPOHHBIX U HAHOXICKTPOHHBIX MAaTCPHAIOB M CTPYK-
Typ. Yacts [I/BenuuxoA.A., @unumonosaH.U. - Hosocu6.: HI'TY, 2014; - 227 c.: ISBN
978-5-7782-2534-3

JonoJIHATebHASL JTHTEPATYpA:

1. CoBpeMeHHBIE METOABI CTPYKTYPHOTO aHaim3a BewlecTs: yueOHuk / Kympusaos M.O.,
Pynckas A.T'., Kodanosa H.b. - Pocro-na-lony:Msnarenscteo FODY, 2009. - 288 c.
ISBN 978-5-9275-0653-8.

2. MeToanl HCCNIENOBAHNS MHKPOYIEKTPOHHBIX M HAHOMIEKTPOHHBIX MATEPHAIOB M CTPYK-
Typ. CkaHHpyIomas 30H10Bast MUKpockonus. Yacte I: yuebuoe mocobue/ OUIUMOHOBA
H.M., Koo b.b.— OnekTpon. TekcToBrle qanHbIe.— HoBocuGupek: HoBocubupekmii
roCyIapCTBEHHBIH TeXHUUECKUH yHUBepcHuTeT, 2013.— 134 c.

3. Ceprees, A. I'. Haromerpororus : monorpadus / A. I'. Ceprees. — M. : Jloroc, 2011, —
416 c. - ISBN 978-5-98704-494-0

Hureprer-pecypcesnr:

1. Kpucramnorpapudeckas ¥ KpUCTALIOXHMUYECKas 0a3a JAHHBIX I MUHEPAIOB U HX
CTPYKTYPHBIX aHaJorOB «MHUHKPUCT»// Pexxum JOCTyIa:
http://database.iem.ac.ru/mincryst/rus/

2. KemOpumkcukit OaHK CTPYKTYPHBIX JTAaHHBIX// Pexum JOCTyIa!

http://webcsd.cedc.cam.ac.uk/client log in.php?first attempt=1

8. MATEPHUAJIbHO-TEXHUYECKOE OBECHEYEHUWE JUCITATIINHBI

JleKknMOHHbBIE ayNTOPUH, OCHAIIEHHBIE NOCKOM M MEepPeHOCHEIM IIPOEKTOPOM I IPOBE-
JEHUS 3aHATHH ¢ NPHMEHEHHEM KOMIIBIOTEPHBIX MPE3CHTAIMH M JEMOHCTPAIHOHHEIX POIMKOB
(420-3). Aynuropuu 17 IPOBEICHAS HPAKTHUYCCKUX U TaGOPaTOPHEIX 3aHATHI, OCHALIEHHEIE CO-
BPEMECHHBIMH [IEPCOHATBHBIME KOMITBIOTEPAMH, 00bE IUMHEHHBIMH B JIOKATHGHYIO BEIYHCIIUTENBHYIO
CeTh ¥ YKOMILJIEKTOBAHHEIMH HEOOXOIUMBIM CHCTEMHEIM M MPUKIAIHBIM MPOTPAMMHEIM o0ectie-
ueHueM (1226-3) u nayunsle naGopatopuu (105-3, 104-3, 419-3, 123-3), rae pasMmelneHsl coBpe-
MEHHbIC JHArHOCTHYCCKME KOMILIEKCHL: PAcTPOBBIH 3JIEKTPOHHBIM MuKpockon Quanta 200 3D,
30HJOBAsI HaHoJIabopaTopus Ntegra Aura, CIIEKTPOMETD, JudpaxTomerp.



[IporpamMma cocTaBleHa B COOTBETCTBMM ¢ TpeboBanusmu ®IOC BO 1o HanpaBneHmo IIOArO-
ToBKH 28.03.01 HaHOTEXHOIOTHH M MUKPOCHCTEMHAS TEXHUKA,

Pa6ouyro nporpammy cocraeun npodeccop xad. GullM Pay B.I. L1
(DHO, uommcr,} / t

Penenszent

(mpencrasutens paboromarens) Haa. HUMKO-2 OKII-«JITT Panyray Autumnos A.A. ﬁ

(mMecto paGoTsl, AomkHOCTE, DHO, moanuck) /

Hporpamma paccMoTpeHa 1 0106peHa Ha 3aceqanuy Kadeapst PullM
IIpotoxon Nel ot 03.09.2018 roga =
3aBenyroumii kadenpoii

C.M. Apakensiu

/ (®HO, noaruce)

Pabodass mporpamma paccMoTpeHa 4 0foGpeHa Ha 3aceNaHHH Y4eGHO-METOMMYECKOM KOMHCCHH

HanpasyieHus 28.03.01 HaHOTeXHOIOruy B MEKPOCHCTEMHAS TEXHUKA

Mpotokon Nel ot 03.09.2018 roxa /

3aBenyromumii kadempoit F C.M. Apakesnsit

J// (®HO, noxmucs)

i

JIUCT NEPEYTBEPKJIEHUA
PABOYEN MPOT'PAMMBI JUCITAILITNHBI

PaGouas nporpamma omxoGpena Ha yueOHBI roj

IIporokon 3acemanus kadeapsr Ne oT roja

3aBenyromuit Kadeapoii

Pabouas nporpamma onoGpena Ha y4eOHBIiH ToJ

ITporoxon 3aceganus kapemprr No oT roja

3apenyronuit kadenpoit

Pa6ouast mporpamma on06peHa Ha y4eOHbI# roj

[IpoTokoin 3acenanus kadempsr Ne oT roga

3aBenyromuit kadenapoii




