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1. IIEJIX OCBOEHUSI lII/ICl_lll'/Il'[.JII/IHI)I

Ies1b10 OCBOCHYST JWMCIMILIHHEI SBIAETCS (HOPMUPOBAHHE NpPE/ICTABIICHHUI O DPOLECCaX W ABICHUAX,
HPOTEKAOMIX B HAHOCTHCTCMAX M MATEPHANaX, BLIONHEHHBIX Ha WX OCHOBB‘ npn PA3HBIX BHIAX
BO3/ICHCTBHIL. 1 |

3ajaun AUCHHUILIHHBL: | |

* H3y4enue 0COGEHHOCTEl ATOMHOM U SICKTPOHHOMN CTf}yKTypBI HaHOMaﬁ‘“epﬂd.HOB |
* 3HAKOMCTBO C HH3KOPa3MEPHBIME CTPYKTYPAMH, TEXHONOMMSIMHE M MATEpHAIAMH Ha 1X
OCHOBE;

¢ [IOJYUYCHHUC HpCIICTELBJ'[eHI/H}'I 0 COBpPEMCHHEBIX M(:‘,TOIIaX: JAHATHOCTHKH HAHOMATEPHATIOB.

2, MECTO JUCIIMIIJIMHEBI B CTPYKTYPE OIIOII BO
Huciummaa  «MarepuanoBeneHue HaHOCprKy’]EpI/IpOB!aHHb[X MaTePHATOBY  OTHOCHTCS K
00s3aTeNIbHLIM  JUCIIHIUIMHAM GazoBoit wactu  OITOII TIOArOTOBKH fakanaBpoB 0 HAIPABICHHIO
«HaHOTeXHONIOTHN U MUKPOCHCTEMHAS TEXHUKAY.
V3yyeHne JOUCHMIUIMHBI  IIPEANOJIAT4ET  HAJIMUHE (b)f}[ﬂmemanbumx 3HaHuH,  KOTOpHIE

\ \
GopMHUpYIOTCS Yy CTYJAESHTOB IPH H3y4YEHHH IPEIUICCTBYIOMMX JliHCLII/I['IJ'II/IH basonon \‘IaCTI/I «Duspkay,
«MaremaTrKay, a TaKie JUCUMIUIME BAPHATUBHON JacTu: «BBenenue B HAHOTEXHOJIOTHION, «KBaHTOBAT ¥

CTaTUCTHYCCKAaA (DI/I3I/IKa»

3. ILJIAHUPYEMOBIE PE3YJILTATDBHI O])YIIEHI/[H IIO JAUCI R[/IITJII/IHE ‘
IInanupyemele pe3yibraThl OOyUEHHS 110 IMHCILUIIIAHE, COOTHCCCHHBIG (; HJIaHI/IpyeMBIMI/I pe3yanaraMM
ocsoenus OITOIT

Kon ¢popmupyembix | YpoBeHb OCBOCHMS [Inanupyemsie pe3yﬂbTaTI>] 06yueHus no JUCLIHTIIVIE
KOMITeTeHLIH KOMIETEHUMH | XapaKTepH3YIOLINe STallbl II])OpMHpOBaHI/Iﬂ KOMITETEHLIHA (oKa3aTeH
OCBOEGHHS KOMIIETEHLLMM)
/ 2 3
OIIK-1 Yactuvnoe 3HaTh: 3aKOHBI M MPUHLMITBL €CTECTBEHHO! HayYHbIX JHCLIUTIIMH,
OCBOEHHE METOAEI MATEMATHHECKOTO aHanna i MOHeHHp()BaHHH 1

YMmern: HCMONB30BATH (bmﬂqecme 3aKOHbl M HF'HHHMHBI B céoen
npodeccHoHaNbHOM ﬂeﬂTethHOCTI/I \ ! \
TIPOBOJUTH 3KC]’IepI/{MeHTBl‘HO onpeueneﬂmo (ImsnKo XUMUHECKUX
CBOMCTE HEOPraHWYeCKHX H l)pFaHHHeCKI/lX BeLL eCTB 1
MPOBOAUTH  M3MEPEHHE ocHOqulx DNEKTPUYECKUX  BEJHYHH,
ONpeNe/aTh TapameTpsl |  XapaKTepHCTHK SICKTPUYCCKUX W
SJIEKTPOHHBIX YCTPOHCTB; | ! |

| |
MCTIOJIB30BATD NMKIAAEe | MpOrpaMMel | H CpeaCTEa
aBTOMATHU3UPOBAHHOIO npoqupon‘aum NpU peleHH I/]H)I(CHPp‘Hb]X
3amad. | \ \ ;

Biaagers: MaTteMaTHYECKHM anna‘ aToOM JUJIA OIincaHHH, aHanjma,
TEOPCTUICCKOI'O H i)l{C;ﬂ@pI/IMQHTaJIBHOFO I/EICCIIe}lOBaHI/ISI% H
MOZACJIMPOBAHUA (1)[/131’]‘{601{1'1){ H XI/IMI/I'-IGC}(I/IX, CI?(.»TGM HBH@HI/II/I u
NpOLECCOB, HCIOJE30BAHUS B 06yqemm 1 H])O@GCCI/IOH&J’IBHOH

EATEBHOCTH. ‘ \ ‘

OTIK-7 YactuuHoe 3HaTh: OpUKIagHbIE npordeMm ¥ cpesicTBa aBTQMaTI/BI/Ip()BaHI-‘IOI“O
OCBOCHHE TIPOEKTHPOBAHUS, UCITONB3YEMbIE rq?n PeIIEHHH MHAKEHEPHBIX 3a/1a4,
YMeTh.  TPOEKTHPOBaTh | U | CO]'[pOBO)K,HaTb nponmoz{qTBo

TEXHH4ECKUX OOBEKTOB, CHCTEM M n\poueccos ‘ i
Baaxers:  meronukamu opraﬂmaunn ‘pa66vrbl l'lepCOH‘ELJ'[a,
OGO IEHNS TEXHONOTHUYECKOH U TPY/I0BOH JAMCUMILTHHBI.
[TK-4 YacTuuHoe 3Hate: 0a30BOE KOHTPOJEHO- U3MEpPUTENBHOE 000pyOBaAHNE s
OCBOCHME METPOJIOTHHECKOTO obecriedeHus Hccneaosamm Y npOMLIHmeHHoro
MPOU3BO/ICTBA HAHOMATEPHAJIOB H KOMIIOHEHTOB. i |
YMeTb:  OCYIECTBIIATE JIMATHOCTUKY HEMOJIAI0K W HACTHYHbIH
PEMOHT H3MEPHUTENBHOTO, | JHMarHOCTHYECKOrO, TEXHOJIOIMHYECKOro
o6opynoBaHus. ‘ .

Baaners: HaBBIKAMH MOHMTOPHHIA
TEXHOJIOTHIECKOTr0 060pY//I0BAHUH. |

AUArHoCTU4CCKOro,
|




4. OBBEM U CTPYKTYPA JUC ‘L[I/Iﬂ.)IPIHBI
TpymoeMKoCTs IMCHUIUIMAEBI COCTABIACT S 3aueTHRIX enpuuI, 180 dacos

Bub! yueGHai |
paGoThl, BKITIOYAs !
CaMOCTOATE/bHYIO |
paboTy cTyIeHToB ’
E H TPYIOOEMKOCTh (B OBbeM yueGHoit Dopmsl |
= yacax) TEKY1ETo
o paboTsl,, ;
= . u- C IpUMEHEHyEM KpHIPOIA
Ne | HawmenoBanve Tem w/nnu pasgenos/reM | | @ S| o fl YCHEBACMOCTH,
= Q S B HHTEPAKTHUE HBIX ) |
n/n JUCUHATUTAHBI 3| & 2| 5 | bopma |
O| & 8| e METO/IOB, : .
g = 58 o NPOMENY TOHHOH
) =i o (B 1acax / %o) N \
T | g 2| & e arTecTaimy
B Q| Z & (no cemecmpam)
= a.
R:
e o
3 =
s o
= >
=
1 AToMHaS 1 JJIEeKTPOHHAs 5 1-7 |14 |6 6 27 | 13/50% PeHTUHT-KOHTPOD
CTPYKTYPHI TBEPIBIX TEIL. -
2 HanocucreMsl # HaHOMAaTePUATH. 5 8- 8 6 6 27 | 10/50% Peiitunr- KOHTpOJ'II)
11 Ne2
3 CaolicTBa HAaHOMAaTePHAJIOB. 5 12- |14 | 6 6 || 27 | 13/50% PeitTuHT-KOHTP OB
18 _ Ne3
Beero 3a 5 cemectp: S |18 |36 |18 |18 || 81 [ 36/50% OKk3amen,274.
Hanuuve B gucuumine KIT/KP f -
HToro no paucunminge 5 18 36 | 18 18 81 | 36/50% OK3amen,274. |

Copepxanue JeKIHOHHBIX 3AHATHH 110 ﬂHCHHﬂJIHHe w

Pazgen 1. AToMHAS M 3/IEKTPOHHAS CTPYKTYPbI TBEPABIX TeJl. | 1

ATOMHO-KPUCTAIUINIECKOE CTPOCHUE TBEP/BIX TeEIL. |
30HHas CTPYKTypa U CTATHCTHKA MOJYIPOBOAHUKOB. |

KBanToBO-pa3MepHsbIe 3(deKTE B HAHOCTPYKTYpax. 1110 THOCTB| COCTOSIHMH. |

[TonmympoBOAHUKOBEIE HU3KOPA3MEPHBIC CTPYKTYPEL | |

ONEKTPOHBI B IEPHOAUHECKUX CTPYKTYpaX. BIIOXOBCKYE BOIHEL., |

JucnepcuosHble KpHUBEIE. 30HBI BpuiniosHa. * |

BonnoBoii BekTop. Db dexTuBHas Macca. |

Pasnen 2. HanocHcTEeMBbI H HAHOMATEPHAJIBI,

1. KsazugacTuipl B HaHOMaTepraax. 3

2. DKCHTOHBI U 9KCUTOHHEIC TOJISPUTOHEIL. ;

3. T'etepocTpyKTypHI B CBEPXPEIIECTKH. ‘

4. ®oToHHBIE KPUCTALIEL. KBaHTOBBIE MUKPOPE3OHATOPEL. | ;

Pasgen 3. CpoiicTBa HAaHOMATEPHAJIOB, : |
Paccesinue B HaHOCTpYKTypax. PeneeBckoe paccessue. | |

Paccesnue Mangensmrama-bprmtossna, Pamanosckoe pdcceaHfde |

TennoBble cBOlicTBa KpHCTAIUIMYECKOM pelieTki. Mopes (])OHoh{Horo B3aMMOJICHCTBHS.

CBepXnpoBOAMMOCTE KPUCTAITHYECKHUX TEL. | i

MarnutHble cBOMCTBA KPHCTAIUTHUECKAX MAaTEPHAIIOB. | |

Henwuneiinrie 3¢ exTsl B HAaHOMaTepHasax.

Hedextel B kpuctayiax. Hedekrst Llorrrn u Openxens.

N LA W~

A

\

\

\

CogepxaHue NpaKTHYECKNX 3AHATHH 10 MM CIATLIHHE }
|

Tema 1. OnemeHTEI 30HHON Teopun. CoOCTBEHHAS U IPUMECHAS HpOBOILI/IMOCTL
Tema 2. Jlokanuzanus 3J€KTPOHOB B IIPOCTEHIIAX HAHOCTPYKTYpax. ‘PasMepﬂoe KBAHTOBAHNUE, |

|
Tema 3. CobctBeHHasT QYHKIMS OJTHOIIEKTPOHHOIO raMI/IJILTOHHaHa IS QUL c, MEPHOIUYECKAM

noteHraIoM. Ocrpuusanuu bioxa. 1 1 1
Tewma 4. [ToTennuanbabie Gapbephl U IMBI B HAHOCTPYKTYpax.
Tema 5. I'eTepocTpyKTYpBI 1 IeTEpONEPEXOMBL.

Tema 6. Paccesiine B HanocTpykTypax. PacueT mapamMeTpoB paccesHHs.




Tema 7. Henunelinsle o dexTsl B HaHOMaTEpHATaX.
Tema 8. I'enepantus Bopo#i rapMOHHKH H yeloBHe (a30BOro CHHXpOHHIMA
Tema 9. [ledexT! B HAHOCTPYKTYPUPOBAHHBIX MaTEPHAIAX.

[u—

|
Conepxanne 1a60paTOPHBIX 3AHATHI 10 AUCHMIUINHE

OCHOBBI 30HJI0BOH CKaHHUPYIOLIEH MAKPOCKOIIHH.

2. PacTpoBast 5IeKTPOHHAA MUKPOCKOIIHSL.

3. CrmexTpocKkonuYecKHe METo/Ibl aHam3a HaHoMaTepranor (Oxe, SICPHEIH MaI‘]II/ITHBII/] PE30HAHC,
MéccbHayap). |

4. PenTrenonMQpakMoRHbIe METOLBI HCCIEIOBANMA CTPYKTYPhI HAHOMATE PHATIOB.

5. Pabota ¢ MexXIyHApOHBIME GAHKAMH CTPYKTYPHEIX JIaHHBIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

B IIpernogaBaHuy AHUCHUILIINHE] ((MaTepI/IEUIOBCZ[eHI/Ie HdIlOCTp}(KI YPHPOBaHHBIX MaTepI/IaJIOB»
HCIIOJIB3YIOTCA pdSHOO6pa3HBIe O@p@SOBaTeHBHHC TCXHOJIOT'MHM KakK TPaadHuIHOHHBIE, TAK U C IIpI/IMeHGHI/IGM
AKTHBHBIX ¥ HHTCPaKTUBHBIX METOI0B 06yquH51

AKTHBHBIE H HHTEPAKTHBHBIC METO/IBI OO0y IeHHS:
— [pynnosas duckyccus (6ce npaxmuyeckue 3ansmus,);

— Pasbop xonxpemnvix cumyayuil (6ce nexyuonHble u ripaxmuqecfcue "'aHﬂmMﬂ)

6. OLEHOYHBIE CPEACTBA JJISI TEKYIIEIO I(OHTPOJIH YCHEBAEMO(“TI/I
IMMPOMEKYTOUHOM ATTECTALIMM 10 UTOTAM OCBOEHI/IH I[I/ICHI/IHJII/IH]M n
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOST EJBH[OH PABOTBI

N9 ONELA B G b s

00 NS UL~

CTYAEHTOB

Texymmuit koHTpOJIb yenmeBaemocTn CTyIIeHTOB |
ITIpumepHbIii circok Bompocos K []eHTHHF-KOHTpOJHO .NOI

. 30HHAsI TEOPHUS MPOBOAUMOCTH.

. JIoHOpHEIE U aKIIENTOPHbIE HOIYIIPOBOHUKH.

. KBanToBo-pasmeprEIe 3¢ (heKTh B HAHOCTPYKTYpax.
. [ImOTHOCTE COCTOSHUM.

. HuskopasmepHsIie CTPYKTYpEL

. JliCnepCcHoHHBIE YPABHEHUS M KPUBBIE.

Teopema Broxa.

3onbl bpuntosna.

Bonnosoit BekTop. DbdexTunnas macca. |
IIpuMepHBIi CIHCOK BONPOCOB K PelTHHI-KOHTPOII0 Ne2

. KBasuyacTuue! B HaHOMAaTepHaIax.

. DKCHTOHBI, TPHOHBI H SKCHTOHHBIE MOJISPUTOHEL

. Iotermuancsuele 6apbepsl. TyHHENBHBIN 3 deKT 1 Ha/16apbePHOE OTpaKEHNe.
. I'eTepocTpyKTypHI H reTeponepexo/bL.

CaepxpermeTku

DOTOHHBIC KPUCTAILIEL.

Muxkpope3oHaTopsi. |

30H10Bast CKAHUPYIOLIAs MUKPOCKOIIAS. !
IIpumMepHbIA COMCOK BOMPOCOB K PeHTHHT-KOHTPOJIIO N 3

Paccesnue B nanomarepuanax.

Temnosrie cBolicTBa HaHOCTPYKTYD. DOHOHHAS MOJIEITD.

CaepxnpoBoaumMocTh. Boze-KoHIeHcaT.

Henuneiinpie 5 hexTs1 B HAHOCTPYKTYPHPOBAHHEIX MATEpHAIIAX.

['enepanys BTOpoit rapMOHUKH M yciioBHE (a3oBOro CHHXPOHHU3Ma.

MarunTHbIE 3¢ deKxTh B HaHoMaTepuanax.

Jedexrrl B HaHOCTPYKTYPUPOBAHHBIX MaTepHaax.

CrexTpanbHEIe METOIBI HccnenopaHHH

PentrenoaudpaknuoHHbIe METOBI HCCIENOBAHMSL.



l.
2.

CTPYKTYPBL

O XA W

DK3AMEHALIOHHBIE BONPOCHI |
30HHasi Teopust POBOAUMOCTH. COGCTBEHHEIE ¥ IPUMECHBIE MOYIIPO ;onHHKH
Pasmepreie addexter B Hamocrpykrypax. IlnoTHoets coctostrmil. HuskopasmépHbre

SIEKTPOH B IOJIE C NEPHOAMIECKUM HoTeHmanoM. Teopema Bioxa.
Hucnepcuonnsle kpusble. 30861 bprinosna. D dexryBras Macca.
KBaznuactuis! B HaHOMaTepHanax.

OKCHTOHHBIE MOJISPUTOHBI M TEXHOJIOTHH Ha X OCHOBE.
['eTepoCcTpyKTyphI ¢ KBAHTOBBIMU IMAMH M CBEPXPEILETKH.
®oTOoHHBIE KPUCTAJLIEL

Peneesckoe paccesune. Paccesaue Manzensirama-Epuimiossa.

. PamanoBckoe pacccesnue. Paccesnue Mu.
11.
12.
13.
14.
15.
16.
17.
18.
19.

DQoHOHHAsA MOJIEINE TEIIOBBIX KOJe0aHuiA,

CrepxnpoBoJUMOCTh MaTepHaioB. Bo3e-KOHIeHCAIIHA.

MarnauTHBIE CBOICTBA HAHOMATEPHAJIOB,

Henuneitnsie addexTsr B HaHOMaTepranax.

HedeKTr B HAHOCTPYKTY pUPOBAHHBIX MaTeprasax.

30HI0BasI CKAHUPYIOIIAs MUKPOCKOIIHS.

PacTpoBast 351eKTpOHHAS MUKPOCKOIMSA JUIS JUATHOCTHKA HaHOMaTCpI/IaJ]OE
CHeKTpocKOIYeCcKre METOIBI aHANIN3a HAHOMATEPHAJIOB, | | |
PetrrreHo indpakinORHbIE METOMBI HCCIIENOBAHHUS CTPYKTYPhI HAHOMAT epﬁaHOB.

Bonpoes! g5t KOHTPOJIS CAMOCTOSTENLHOH PAOOTHI:
Ocobennocti QU3HIECKUX B3aUMOJIEHCTBHIT HA Haﬂomacurra6ax
Onmucanue IBIKSHUS HAHOUACTHI[. Y paBHEHHE LHpe,uHHrepa
lamunpronnad. CoGcTBeHHbIE QYHKIME B cOGCTBEHHBIE 3SHAYCHIIS.
Tynnensnsii a¢dexr u HadaprepHOE OTpAKEHHE.

KBaHTOBBIE MEKPOPE30HATOPEL.

ORI N B RDNRD o

Monens le6as. PonoHHAs TEIUIOEMKOCTH B Mojenu JleGast.
Macc-cnexkTporpadudeckuii MeTo | HCCIIE0BAHMS Hall(JMaTepI/IaJIOB
Juddysus B KpUCTATNIMYECKHUX TeNax.

QoHJI OLEHOYHBIX CPEICTB JUTSl IPOBEICHHUS ATTECTALMH yPOBHS c(hOPMUPOBAHHOCTH KOMIETEHIHH
00yYaroIKXCs 10 AUCIHIITIHE 0(hOPMIIIETCS OTAETBHBIM JOKYMEHTOM.

7. YYEBHO-METOANYECKOE " I/IH(I)OPMA[[MOHHOE OEE(:?HE;)‘IEHI/IE

7.1. KauurooGecne4yeHHoCTh

JUCIUILJIUHDI

HaumeHnopaHue JIUTCPATYpPLI: aBTOp,
Ha3BaHHUE, BUJ U3naHHs,
U3OaTCIIbCTBO

on w3panus

KHHUTOOBECITEYEHHOCTD

KonuuecTso 3K3¢MISIpoB
uznanuit B oubnuorexke Bal'V s
cooreercTBUr ¢ @I'OC BO

Hanwnque B 91eKTpOHHO#
| Gubmorexke Bial'y

[

3

4

OcHoBHas nuTeparypa*

I. Apaxensn C.M., Beepenue B
(demToHaHODOTOHUKY:
(byHIaMEHTANIbHBIE OCHOBBI 1
Jla3epHBIe METO/BI YIPaBAsSEMOTO
TIOJLyHEHHUS! U THarHOCTHKA
HaHOCTPYKTYPHPOBAHHbIX
MaTepUasIoB : YueOHoe mocobue /

C.M. ApakensH, A.O. Kyuepuk, B.T".

[Ipokomes, B.I". Pay, A.T". Ceprees;
nox o6m,. pea. C.M. Apakensna - M.
: Jloroc, 2017. - 744 ¢.

2017

http://www.studentlibrary ru/bo
ok/ISBN9785987048 122ilhtml
| !

2. JloHckux, C. A. OcHOBBI
COBPEMEHHOI0 MaTepHaaoBeIeHHs |
TecThl / C. A. JloHckux, B. H.

2018

http://www.iprbookshop.ru/715

- T3hml




Cemuna, C. C. BenokoHosa, —
Capatos : Ait ITu Dp Mezua, 2018. }

—85c¢. |

JlOMONHUTENbHAS IATEPATYpa |
1. Bennuko A.A., Metoap! 2014 : httpi//www.studentlibrary.ru/bo
HCCJIENOBAHMSA MUKPO3JIKTPOHHBIX H ok/ISBN9785778225343 hitml

HAHOJJIEKTPOHHBIX MATePHAJIOB
CTpYKTYp : y4e0. mocobue / Benuuko
A.A. - Hoocubupcek : Usn-so
HI'TY, 2014. - 227 ¢. |
2. ®unumoHosa, H. M. MeTonn! 2013 ' httpi//www.iprbookshop.ru/451
HCCIICIOBAHMSA MUKPOIIEKTPOHHBIX H 04.htm]
HaHOJIEKTPOHHBIX MATEPHANIOB 1 |
cTpykTyp. CKaHupyolas 30H10Bas
mukpockonus. Hacts I : yueGroe
nocobue / H. 1. ®winmonosa, b. B.
Koneuos. — Hosocnbupek :
Hosocubupckuil rocy 1apcTBeHHbIH
TEXHUYEeCKUH yHuBepcuTeT, 2013, —

134 c. ,
3. Beanuko, A. A. MeTonr! 2014 http://www.iprbookshop.ru/451
UCCIIEN0BAHNA MUKPOJICKTPOHHBIX H 05.html

HAHOJJIEKTPOHHBIX MaTepUalioB U
cTpykTyp. Yacts II : yueGroe
nocobue / A. A, Benrnuko, H. U.
Dunumonosa. — HoBocuGupek :
Hoocubupckuii rocy 1apCTBeHHbIH
TEeXHUYECKUH yHUBepcuTert, 2014, —
227 c.

7.2. UuTepHeT-pecypcenl

1. Kpucramiorpapuueckas u KpuCTamIoXHMHYecKas  6asa iI[aHHbIX sl MHHEPAloB M HUX
cTpykTypHbIX ananoros «MUHKPUCT»// Pexxum noctyna: http:/database.iem.ac.ru/mineryst/rus/

2. KemOpumxcukii OaHk CTPYKTYPHBIX JAHHBIX// Pexxum OCTYIIA:
http://webesd.cecde.cam.ac.uk/client log in.php?first attempt=1 |

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIUHBI

Jnd peanuzanuy JaHHOM JUICIMIUIMHE HMEIOTCS CTIEMUANBHEIE OMCIIEHHS | JULSL IIPOBECHHS
BAHATHR  IeKYUOHHO20 — MUNQ,  3AHAMUL  APAKMUNECKO20/1aBOPAMOPHO20  MUNQ,,  2DYRNOBHLY U
UHOUBUOYANLHBIX  KOHCYTbMAYUT, MEKYUje20 KOHMPOIA U MPOMEIICYMOUHOT ammecmayuy, a maxdice
nomewjeHus. 01 camocmosmenvrol pabomvi. IpakTudeckne/maboparoprsie paboTe DpoBoiTes B 106-3,
107-3, 105-3. ! ‘

IlepedeHb WCIOMB3YEMOTO JHIIEH3HOHHOTO IIPOrPaMMHOTO| 06ecr;lequH;1 MS Word, MS Excel,
Matlab. !
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Pabouas nporpamma omo6pena Ha
[IpoToxon 3acenanus xadenprr Ne

3apenyromuit kagexpoi

JIMCT IEPEYTBEPKJIEH
PABOYEM ITPOI'PAMMBI JUCLI

yuebHBIH roj
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PaGouas nporpamma omoGpena Ha
[IpoTokon 3acemanus kaheaprr N

3aBezyronmii kapenpoi

Pabouas mporpamma ono6pena Ha
[Iporokon 3acenanvs kadeaprr Ne

3aBemyrommuii Kadeapoit

or rona
y4eOHBIi roj
OT rona
y4eOHBIH T'0
or roja




JUCT PETUCTPAIIMM USMEHEHWIA
B pabo4yIo NpOrpaMMy JHCLMILIHHDI
MarepuanoBeenue HAHOCTPYKTYPHPOBAHHBIX MATEPHAJIOB
06pa3oBaTeNbHOM IPOrpaMMEI HAMPABIEHHS! TTOATOTORKH
28.03.01 Hanomexnonoauu u Murpocucmemnan mexnuxa
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