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1. e/ B 323290 THCHHILIHHBI:
Heabo OCBOCHHS THCHHILTHHBI MarepuaioBeienne  HAHOCTPVKTYPHBIX  VCTAHOBOK
ABIACTCA  1IOJYYCHHC 3HAHUH, YMCHHIH. HABBIKOB H ONBITA JISTCIBHOCTH B  OOJACTH
HAaHOTEXHOJIOTHIT, METOJIOB CO3IaHHS HAaHOMAaTepHATOB H MPHOOPOB HA HX OCHOBC. METOIOR
HCC/ICTIOBaHNS HAHOMATEPHATOB: DPa3BHTHE (H3HYECKOrO0 MBIIUICHHS M TeXHOIOIHUECKIX
HABBIKOB,  XapaKTEPH3YIOUIUX 9Tanbl (OPMHPOBAHAS KOMIETEHIHH H o0eCTIeYHBAIOIIINX
AOCTHIKCHHE IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS 00pa30BaTeIbHOI PO PAMMEI.

OCHOBHBIMH 32TA4AMH JTHCITHILTHHBI SBISIOTCH:

- H3YYeHHEe (PUIAYECKHX H XHMHUECKHX CBOHCTE H 0cOOeHHOCTeH HaHOMAaTePHAIOB,

- H3YHCHHC MCTO10B CO31aHHA HAHOMATEPHATIOB H NPHOOPOB HA HX OCHOBE:

- 3HAKOMCTBO C TPEOOBAHHSAMH K HPOIYKI[HH HA OCHOBE HAHOMATEPHAIOB H MCTOIOB
HCCI1€/I0BaH sl [1apAMETPOB, IOJIYICHHBIX CTPYKTYP:

PaccMOTpeHHE BOMPOCOB POTH HAHOMATEPHATIOB B PA3BHTHH TEXHOJIOTHIT HA IPETIPHITHIX

MHKDPO).ICKTPOHHKH.

2. Mecto auenuiiiebl B crpykrype OIl BO:

qacTH G6:10Ka / yueGHoro maHa.

ﬂHC]_[HIIJHiHEi I\«’Iﬁ'I'EDH&-‘[OBCL{@HHC HAHOCTPYKTVPHBIX VCTAHOBOK OTHOCHTCS K BAPUAMUEHOU

B tab:mue Ne 1 npHBeIeHsI mpe,murecTBYOIIHE 1 TOCTETYIONIHE THCIIHITTHHEL

HallpaB/ICHHBIE HAa (POPMHPOBAHHE KOMIIETEHIIHI TUCIIHILIHHEBL B COOTBETCTBHI C MarpHieii
koMneTernuii Ol BO.

KOMIIeTeHUHii

Tadumna No 1

npefIIIIECTB}'}OIHIIE H IIOCTIeIVIINHEe JHCHHILIHHEI, HallpaB.JIeHHbIC HA (l)OlelpOBaHlle

[Indp u HauMCHOBAHHE {

' [locaeaywimue

| Ne [TpetmiecTByIONIHE o Y |
| 11/ | KOMIICTEHITHH ‘ JIHCUMIL T HBI TACOHBIHREL (COYHIeL, |
| B . . . AHCHMILTHH) |
LYHHBCPCEUIBHLIG KOMIIETCHIIHH : . ) #
1 | YK-1 CocoBHOCT 0CYIICCTRISTS ‘ | l'ocynaperrennas
‘ | HOMCK,  KPUTHYECKHH  aHaIu3 HTOTOBAs aTTeCTalis |
| | mpoOIeMHBIX CHTYALHIl HA OCHOBE | ‘ ["ocyaapcTBeHHBIIH |
' CHCTEMHOIO 110IX0/1a, ’ IK3aMeH
| BRIPAGATHIBATE CTpPATErHIO | Brinveknas |
‘ JEHCTBHIH. KBTH(DHUKAITHOHHAS |
‘ , | pabota
| VK-7  cmocobHOCTE  HCKarh |

|

- IIOTYYCHHBIMH H3 Pa3IHYHLIX

 9QQEKTHBHOTO  MCHOJIB30BAHHA

HYJKHbLIC HCTOYHHKH HHPOPMALHH
H JaHHEBIE, BOCIIPHHHMATD,
AHATU3UPOBATh.  3AIIOMHHATL H
IepeaaBars HHDOPMATTHIO i
HCIIOJIB30BaHHEM HH(POBBIX
CPCIACTB., a@ TarkkKe ¢ IOMOIIBH |
arOPUTMOB ~ Tipu  padote ¢

HCTOYHHKOB JAaHHBIMH C LEILK

NOJIy4eHHOH  mHOpMauu  11d

pelLeHus 3a71a4. IIPOBOIHTE
OIIEHKY HH(POPMAIIHH, ee
JOCTOBEPHOCTE, CTPOUTH |

JOTHYECKHE  YMO3AKTIOUEHHS Ha |

(OCHOBBI IIpUMEHEHHS
HaAHOTEeXHOIOTHH H
MHKPOCHCTEMHOH TEXHHKH

Tocynapcreennpii |

l IK3AMCH

| BriyckHas ’
KBATH(HKAUHOHHAS |

padora




| | ocHOBaHNK MOCTYHAIOIIHX
| __| mopopyannn n aanmors, © i |
Obmenpodeccnonanphpie KOMIETEHLHH

5 |
)

‘ - Sl
OIIK-1 CnocoGrocTs cTaBute H | BBelcHHe B MHKDPO- H

‘pemarb HHXKCHCPHBIE H Havy4HO- ‘ HAaHOSJICKTPOMEXaHHYCCKHEe

MHKPOCHCTEMHOH TeXHHKH !

|
| |TCXHH‘iCCKHC 33/1a4d B 00J1aCTH | CHCTEMBI
|J | Haﬂoremo:lorm“lu H ‘I KBanTosas Mexanuka B
| | MUKPOCHCTEMHOH  TeXHHKH U | HAHOCHCTCMAaXx
| | HOBBIX MEXKIHCIHILIHHAPHBIX | OCHOBBI IPHMEHEHHS
| HAIPaBICHHSX Ha OCHORE | HAHOTEXHOJIOI'HH H ,
€CTECTBEHHOHAYYHBIX H |

| MaTeMaTHYCCKHX MOIe/IeH. |

|4 | OIK-3 CrocoGHOCTh  YIIPaBASTE |
| | KH3HeHIBIM LHKIOM  CO3/1aHHA |

| HHJKCHEPHBIX IIPOJIYKTOB B |
. o01acTH HaHOTEeXHOIOTHI] u
| - MHKPOCHCTEMHOH  TeXHHKH  C
i | VIETOM IKOHOMHYECKHUX, |

| OKOIOIHYCCKHX, COLMATLHBIX H |

APYTHX OT'paHHYeHHHA

SR . |

] l'ocyaapcTeennas

| HTOrOBas arTecTanus
| I'ocy1apeTBeHHBII

| sx3amMen

| Bouryckmas
KBaTH()HKALHOHHAS
pabota

HaHORIeKTPOHHOH U
MHKPOCHCTEMHOH
TCXHHKH
locyapersennas
HTOTOBAA aTTCCTAIHS
['ocynapereennsri
IK3aMeH

| Hagexnocts yerpoiicTs |
!

- Beiycknas
| | | KBATH)HKAIHOHHAS
- - pabora

5 OIIK-5 Cnocobuocts | Beenenne B MuKpo- 1 lNocyaapcTBeHHAs
} HCTOIB30BATh  HHCTPYMEHTAPHIi | HAHOYIEKTPOMEXaHHYECKHE | HTOI'OBas arTecTalis
| Gopmanmzanmm WHJKCHEPHBIX, | CHCTEMBI ["ocyrapereennbii
| | HAYYHO-TEXHHYECKUX 3a1a4, | OUTHYECKHE H3MEPEeHH s | PK3aMeH
| | IPHK/IAIHOE IIPOrpaMMHOE | Brimyckuas
. 00€eCIIeYeHHE T MO,IeIHPOBAHMAS | KBATH(pUKAIHOHHAS
' ‘ H  TOPOCKTHPOBAHHI  OOBEKTOB. ‘ padora

|| CHCTeM H TPOLECCOB

{ [IpodeccronabHble KOMIICTEHIHE
HCCJICTOBATCIILCKHE )

(BH IPO(ECCHOHATLHOM 1eSTeTBHOCTH HAaYYHO-

| 6 ' TIK-7 CnocoGHOCTD | |
pa3pabaThIBaTh COBPCMEHHBIE ) ‘
| TEXHOJIOIHYECKHE MPOTIECCHI '
H3IOTOBIECHUSA HAHOYICKTPOHHBIX

| w3 tesmii ‘

Texuosorus
H3TOTOBJICHHS
VCTPOHCTB HAHO- H
MHKPOCHCTCMHOH
TCXHHKH
Texnonorus
IIpOII?BO,'_[CTBEi
reTePOCTPYKTYPHBIX
IIHTCFpaJIbHBIX CXEM
Texuoorun
MTPOH3BO/ICTBA

I

-

ONTOYIEKTPOHHOMH Gashl |

Texuomorau

Ha OCHOBE
HAHOCTPYKTY]D
["ocynapcTBeHHas
HTOIOBag ATTECTALHS
’ ['ocynapcTeeHHbII
| AK3aMEH

H3TOTOBJICHHA J1a3€epPOB

|
|

|

]



3. TpeboBanus Kk pesy.IbTaTamM 0CBOEHHS THCIUILTHHL:
ITponecc H3y4eHHd THCIHTLTHHBI HalIPaB.ICH Ha (JOPMHPOBAHHE CJIEIVIOMIHX KOMITETCHITHIA!

- CIIOCOOHOCTH OCYIIECTBIIATE MOHCK., KPHTHUCCKHI anazis NPOOJIEMHBIX CHTYVAUil Ha
OCHOBE CHCTEMHOI'0 II0IX02, BRIpAdATLIBAThL CTPATEr KO teficTrHil. (VK-1)

- CHOCOOHOCTH HCKATh HYKHBIC HCTOYHHKM HH(QODMALMH M AHHBIC, BOCIIPHHHMATE,
AHATA3UPOBATD, 3AIIOMHHATH H TIEpe;1aBaTh HH(OPMALUIO ¢ HCIIOIb30BAHHCM HHDPOBBIX CPEICTB. a
TAIGKE € TOMOIIBIO aTFOPHTMOB HPH paboTe ¢ MOJIyYeHHBIMHA H3 PA3THYHBIX HCTOUHHKOB TAHHLIMI
C LETBI0 3P GEKTHBHOrO HCIIO:Ib30BAHS 10Ty 9eHHOI HHMOPMALMH 14 PEUICHHS 3a/1a4: TPOBO;THTE
OLCHKY HH(POPMAlHH. €¢ J0CTOBEPHOCTh, CTPOHTH TOTHUECKHE VMO3AK/IIOYEeHHs HA OCHOBAHHH
NOCTYNAKOMHX HHpopMauH 1 1anuelx. (YK-7)

- CIOCOOHOCTH CTABHTH H PELIATh HHKSHCPHBIC H HAYYHO-TEXHHYCCKHE 3a1a4d B 00J1acTH
HaHOTEXHOJIOTHHA H MHKpOCHCTEMHU}U{ TEXHHKH H HOBBIX MEH{,LIHCHHHJ'IHHB.}‘JHBIX Halrpab/ICHHAX Ha
OCHOBC CCTCCTBCHHOHAYYHBIX H MaTeMaTHYeCKUX Moteteit. (O11K-1)

- CHOCOOHOCTL YNPABIATH JKH3HEHHBLIM LHKIOM CO3AHHS HHKCHEPHBIX IIPOIYKTOB B
001aCTH HAHOTEXHOIOTHIT H MHKPOCHCTEMHOH TEXHHKH C YUETOM YKOHOMHUECKHX. FKOTOIHUECKIY.
COLMATPHBIX U JIPYTHX orpaHuyeHni (OITK-3)

- CLIOCOOHOCTE HCMOJIb30BATh MHCTPYMEHTApHil (JOPMATH3AIMH HHKCHEPHBIX. HAYTHO-
TEXHHYECKHX 337249, MPHKIATHOE IHPOrpaMMHOE  OOeCleYeHHE JUId  MOICTHPOBAHMS H
IPOEKTHPOBAHHSA 00BEKTOB, CHCTEM H 1poreccos (OITK-5).

- Coco0HOCTh pa3pabaThiBaTh COBPEMEHHBIE TE€XHOJIOTHUECKHE IPOLECCHl H3TOTOBICHHS
HAHOYICKTPOHHBIX H3aenui (1TK-7)

B pesyibrare H3yueHHs AHCIHILIMHBI CTY/ICHT JO/DKCH:
3uame:
= MCTO/Ibl CO3TaHMS HAHOCTPYKTYPUPOBAHHBIX MOKPEITHIL:
= METO/bI KOHTPOJIA Ka4eCTBa HAHOCTPYKTY PHPOBAHHBIX MOKPBITHIH:
- OCHOBHBIC MCTOJB! IIOJYYCHHS PA3IHYHBIX THIOB HAHOMATEPHAIOB. MPHHLMII pabOTEL
OI'PaHNYeHHS:
= KOHTPO./Ib KayeCTBa MPHOOPOB H CTPYKTYP HA OCHOBE HAHOMATEPHAIIOR:
- OCHOBHBIE (PH3HKO-XUMHYECKHE CBOHCTBA MATEPHAIIOB,
- OCHOBHBIC TEPMHILI H a00PEBHATYPEL, B JaHHOH 00IACTH HCCIIE I0BAHUS:
- OCHOBHBIE TEXHOJIOI'HYCCKHC ONCPAIMH HCIIO/Ib3YEMBIE Ha Tane pa3padoTKH H TEXHOIOIHH
IIPOH3BOICTBA HAHOMATEPHAJIOB.
Ymems:
- HaXoJHTh H I1epepadaThIBATh HHYOPMAITHID. TpedyeMyto U8 Pa2paboTKH TeXHOIOTHYECKOT0
IIpOoIecca U3rOTOBICHHS YICKTPOMEXaHHYeCKOH CXeMBbl;
- OCYHIECTBJIATEH cOOp, 00pabOTKY H aHAIH3 JaHHBIX:
- HCCIe10BaTh CBOMCTBA pa3paboTaHHbIX JKCIIEPHMEHTATEHBIX 00pasuos
HAHOCTPYKTYPUPOBAHBIX MOKPEITHIA:
- BeIOMpaTh HEOOXOJHMBIE MOAXOJABI H METOTBI LIS COCTABICHHS TEXHOIOTHYSCKOTO
MapuipyTa MpoH3BO/ICTBA H €03 1aHHsI HAHOOOBEKTOB, MOYJICH H H3IeIHi Ha HX OCHOBE:
- BbIOHpATh HEOOXOJUMBIE METOIbI HICCIIE, T0BAHIS HAHOMATEPHAIOB, HCXO;15 H3 IOCTABICHHBIX
3a7a4 IPOCKTHOH padOTHI.
Baaoemy:
- MeTOJaMH pacyeTa CBOHCTB MAaTePHAJIOB B 3aBHCHMOCTH OT HX KPHCTALTHICCKOH CTPYKTYPbL;
= AHATHOCTHKH H aHAIN3Y HA OCHOBE ITOIVICHHBIX SKCIICPUMCHTAIBHBIX JJAHHBIX!
= MeTOJaMH IOI'0TOBKH JaHHBIX 1A COCTABICHHA 0030POB, OTUETOB H TOKIA/IOB O MPOEKTHOM
padore:
- HEoOXOJUMBIM OIBITOM B 00JIACTH HOHCKA HH(BOPMAIIHH:
- METOJaMH CO3/IaHHS HAHOCTPYKTYPHPOBAHHBIX NOKPBITHI, HAHOMATEPHATIOB H IIPHOOPOB Ha

HX OCHOBC.



4. O6beM THCHUNIIHEBL 1 BHIBI Y9e0HOii padorsl
OGmas Tpy;10eMKOCTh ICLHILTHHBL COCTARISET 6 3aUeTHBIX ¢/IHHHLL

} By vueGHoi paboTh Bceero CeMecTphr
yaco | 2 3
I =y i 3
AyAHTOpPHBIE 3AHATHS (BCero) 1 60 o) -
24 36 |
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5. Cogepxanne AHCHHILIHHBI
3.1. CoaepsxaHne pa3es10B IHCUHILTHHBI
No | Hanmenosanume paszeia Coxepxanue paszjenna (TeMsl) |
wn | wcnmmmns |
| 1. | Pazgen Nel. | IlepBblii pasie1 Kypea NOCBSIICH BBEIEHHIO B Kypc ﬂ
| B lanomarepuansl | «Marepuasisl HAHOCTPYKTYPHBIX YCTAHOBOK Y. Oobyyarommecs |
{ O3HAKOMATCH ¢ KIaccH(UKalne HaHOMATePHAIOB, |
{ J | TEPMUHOIOTHEH, HCMOIB3YEMOil B 3101t NpeaMeTHO ofacTH.
| | | Y3HAKOT OCHOBHBIC THIIBI CTPYKTYP HAHOMATEPHAJIOB,
| OTIHYHE KPHCTATIOrPAPUYECKHX TAPAMETPOR U BIHIHHE
} KPHCTALTHYCCKOH pellleTKH Ha CBOHCTRA HAHOMATEPHATOB.

=]

Pazne No2,
Hanorexnoorun

Bropoil pa3ies NOCBSIER HCTOPHA Pa3BHTHS
HAHOTEXHOIOI'HH. YYallfecs 03HAKOMITCS ¢ OCHOBHBIMU
NOHATHAMH H HAIIPABIEHHAMH Pa3BUTHS H TEXHOJIOIHAMH. \
KOTOPBIC UCHOJIB3YIOTCA U1 CO3TaHUs HAHOMATEPHATIOB U |
1ipudopoB Ha ux ocxose. Hanpumep: Texno:orun
bopmuporanusg nanocioer: Monnag mvrmianranus: Criocobnr |
(OPMOBAHHS MOTHMEPHBEIX HAHOBOJIOKOH: BBITSTHEAHHC, |
TEMIUIATHBIH CHHTE3 H 21eKTpodopmoBanie; Croco0bl
CO3TaHUSI HAHOCTPYKTY PHPOBAHHBIX IIOBEPXHOCTEINH: |
[To:ydenne HAHOYACTHI: (PH3HYECKHE METOIBI M XHMHYECKHE |
| _ | MeTO 1Bl 7 |
13 | Pazzen Ne3 Metoer Tpernii pasae1 HOCBAMIEH H3YYCHHUIO CIIEITHAIBHBIX METOTOB. |
{ UCCIIETOBAHHS KOTOpbIE MO3BOISIOT MOIYYATE HHPOPMALIHIO O

|

N
|

|
|
|
|
|
|

|

H&HOM&’I‘C‘I’)H&.‘IOB HaHoMaTrepHa1ax., HCIIOJB3YIOTCA [TJIA H3YYCHHsA. KOHTPO.IA I
} napamMeTpoB, CO3JaHHs HOBBIX MAaTCPHAIOB H CTPYKTYD.
. OCHOBHBIE METO/IbL: HIEKTPOHHAS MHKPOCKOIHA, '
| CHEKTPAIbHBIC METOIbI HCCIIEI0BAHHUA, CKaHHPVIOIIHE
|
| i
4 | Pazgen Ned [Ipumenenue

30H/TOBBIE METOILI. N |
3aKsII0YHTE IBHBIH pasien NporpaMMBel BKIIOYaeT B celst
| HaHOMAaTePHAIOB U HH(OPMAIIHIO 0 BO3MOKHOCTH HCTIOIB30BAHUS
| HAHOTEXHOIOTHH HaHOMAaTEePHATIOB H HAHOTCXHOJIOIHH B pasHbIX 00macTsax |
‘ [MPpOH3BOACTBA, TAKHX KaK: MHKPOJICKTPOHHKA, |

‘ OIITOY.ICKTPOHHKA 1 HHHU(bOTOHIIKa. 617{01\16,:[IHIHH8.

(Codepycanue ykaseisaemes 6 Quoakmueckux eounuyax. Ilo yemompenuio pazpaomuuros
MAMEPUAT MOMNCEN U3T1ACAMBCAH HE 8 lf)()]l‘lﬂ’ ﬁhlﬁ.'llﬂ;hl}

5.2. Pazjieibl AUCHHILIHHE U BHIbI 3AHSITHII



| Ne | HaumenoBaunue pazzena ! e Mpakr. / | a6 |[ CP \ B?em
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| | Tema 1.2. OcHoBubie TuMLI crpyKTYp II 2 | 1 | iy 8 L]]_—?
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B | Tewma 1.3. OcoGennocrn cpoiicts 7—~_14 _|L¥ 2 | = '8 —}k 14 ]
: HAHOMATEPHATIOB H OCHOBHbBIE HAIIPABJICHHS : I | :
| MX WcnonpsoBabmus 000000000000 I e = 1| .
2. @1;[8;] ﬁeL H_ar@gn&*tgnn o T-*éL 4_—_ 4 P .96 | 108 B
| | Tema 2.1. Mctopus paseurus | | | | 1
‘ | HAHOTEXHO10rHH. OCHOBHERIC [IOHATHA H |2 1 | 6 | 9 |
j_nzﬂp@ews_ﬁaisanmﬂ - e B = B R S ]
| | Tema 2.2, Texuomorun  (opMupoBanus | o | | | | 6 I 9
L | HaHOCII0eB NI, - R | |
| | Tema2.3. Moxnag umnianramms e ] 1 | - | 6 o |
| | Tema 2.4, Crnioco6el dbopvosanusa | | | | i —1
‘ ‘ IIOIIHMBthI‘:X HAHOBOJIOKOH:  BBITAIHBAHHE, | 2 l A 6 | 9 |
| _| TeMMIaTHbIi CHHTE3 1 SHEE! podopmoanne | | - | | |
[ | Beinoanenue kypeosoii pabors: | | | 2 | 72 |
;L - . 3CEmmerF B |
| | Pasaea Ne3 Metoasl ucciiejopanns | 9 i 9 et 18 36 |
HAHOMATEPHAI0B ! | | S uill] Bl
_Tema 3.1. nekrpornas Mukpockomms N . N 3 L= | 6 | 12 B
N TMm 3.2. CnekTpasibHbIC METO1bI e | 3 | 3 [ & | 6 | 12|
— |I Tema 3.3. Cranupyromue 301108bIe METOABI | 3 | 3 | = | 6 | 12 ]
i 1 Pazxen Ned [lpumenenne 9 | 0 | - v | 40ﬂ
\_ | HAHOMATEPHAIOB W HAHOTEXHOJIOTHI | I i o !
| mma 4.1, Hanorexnosnoruu B 3 | 3 = 5 | |
| | MHKPO3JIEKTPOHHKE,  ONTOXIEKTPOHHKE U | | | | | |
I | HAHODOTOHHMKe. e \ ] | L
| | Tema 4.2, KOHCTpyKUHOHHBIE HaHOMaTepHallbl | 3 | 2 -5 1710 ]
! : Tema 4.3. HaHOTeXHOIOMMM B MeHLIHHE | 3 ]_ 2 | - I s T 10
_ Drcaven [~ 1= - T77 9]
6. JTabopaTopHBIil MPAKTHKYM HE TP/ 1yVCMOTPEH
] HJEIS[HCRHE 3AHATHH (CeMHHAPBI) (Mpu naiuduu) ) o
l[—Ng | Ne pazjiera THCHHILTHHBI Temarnka npakTHICCKHX 3aHSTHIT (CEMHHAPOB) { Tpvao- |
| /11 | | eMKOCTD |
el | _ | (wac.) |
1 | OCHOBBI KITacCH(PUKALIN HAHOMATEPHAIIOB. I‘ 1 \
e, 1
2 RS | Ocsonsm: ey }}\Iﬁ)ﬁjﬂdﬂ'c.l.:\ialcpﬂcﬂo}ﬁ |
3 | OcoGenHOCTH CBOHCTB HAHOMATEPHAIOB I
| 0 EPHAIC | "
L,, ; | OCHOBHBIE HANPABICHHS X HCIIOIb30BAHHS | - |
| 4 | Paznea Ne2. | MeTopusa pasentus HaHOTEXHOJIOTHIT. OcHoRHBIE | | —]
L*%| Hanorexno/ioruu | IOHATHA W HAIPABJICHHS PA3BHTUS |
2 | | Texnomoruu dhopMUpOBaHHS HAHOCI0EB | 1
f 6 “ ‘ Honnas uMiianranms T _ 1
[7 | CnocoGbl GOpMOBAHHA MOTUMEPHBIX HAHOBOIOKOH: i |
I‘ : | BBITATMBAHHE, TEMILIATHBIH CHHTE3 H | ] |
S ‘ 31eKTpoopMOBaHHe | l‘




9 | Hceaenosanus | CnekrpanbHble METOTBI

T
|
|
|
|
|
|
|
|
|
|
|
|

| 10 nanomarepmaios gaﬂpymmnwmoable METO 1bl

1T | Pasuea Ned ‘1 Hanotexnoaoruu ﬁmc—po"ﬁeﬁpamc._— I
L __| Ilpumenenue OTTO1EKTPOHHKE H Eﬂocbmv_mme. o = _l
(12 | manomarepuaior u | KOHCTpyKUHOHHbIe HaoMaTepHastbl %J__‘ I
qu_ _| naHoTEXHO.I0THET | Hanorexnosoruu B meauunne T ? o -:

8. MaTepHanHO-TB,\'HH‘IGCKOC odecreyeHue AHCIHILIHHLI:

KOHTpOIIbHBIE BOMPOCHL. CHEHAPHH K IPOBEICHHIO JIEKIHI i IIPAKTHYCCKHX 3aHATHH, METOIHYECKHE
YKa3aHHA K BBIIOJHECHHIO KYPCOROI paGoThL, TMO00pP BONMPOCOB T JOKIAIOB. KomnbiorepHsiit
KJIacc, OCHAUICHHBIH BHICOIPOCKTOPOM.

9. HadopmanmonHoe ofecneyerne JHCHHIL THHDI

(VRASBIEACMCA NEPEHEeb.  UHOPMAYUONHBIY  MEXHOTOUN, UCHOILIVEMbIX npU oOcyUfeCmeIeH Ll
00paz06aMEILHOCO  NPOYECCd MO QUCYURTUHE (MOOY.I10),  6KII0YAA  NePeyeHs  NPOCPAMMHO0
o0ecnedenus u UHPOPMAYUOHHBIX CIPUSOYHBLY CUCTHEM (MPU HEOOXOOUMOCTNIL))

a) nporpammuoe odecniedenne; CTaHIapTHOE IporpamyHoe obecreuerne IBM.

0) 6a3bl TaHHBIX, HHYOPMAITHOHHO-CIIPABOYHBIC U TOMCKOBBIE CHCTEMDI:
IBC PYJTH u croponrne IBC, k KOTOPBIM CTYIEHTB! YHUBCPCUTETA HMEIOT TOCTVIT Ha OCHOBAHHH
3AKTFOYEHHBIX JJOTOBOPOB!
- DIEKTPOHHO-0u0 o TeyHas cucrema PYJIH — DBC PYJIH http:/lib.rudn.ru/MegaPro/Web
- ObC «YHusepcuTerckas GHOIHOTEKa ORI http://www.biblioclub.ru
- OBC IOpaiirt http://www.biblio-online.ru
- 9BC «KoHcyIpTanT cTyedTay www.studentlibrary.ru
- DBC «Jlans» http://e.lanbook.com/
2. CaifThl MMHHCTEPCTB, BEJOMCTB, CIVIKO. MPOH3IBO/CTREHHBIX IPeTIPHATHH H KOMIIAHHE,
ACATENBHOCTD KOTOPKIX SBISCTCS MPOQIIILHOMN 17151 TAHHON JIHCIHILTHHDL:
- https://www.rusnano.com/
- https:/new.sk.ru/
3. Basml AAHHBIX H IIOHCKOBBIC CHCTEMBI:
- DJIEKTPOHHEIH (POH/ PaBOBOH U HOPMATHBHO-TEXHIYECKOIT T0KyMeHTamu hitp://docs.cntd.ru/
- IoucKoBas cucreMa Anaekc https:/www.vandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pepeparuBrad 6a3a gagHEX SCOPUS hitp://www.elsevierscience.ru/products/scopus/

10. Yuedno-MeTo1u4ueckoe odecedeHne THCIHILINHBI;
{_1'](([36!6’{!8!?1(,‘}! Hdiludue neYadmHusix u 3‘.'1’(;’]\'”?})()?[.’“)1_‘: ()(’;}7({3064:1.’?1(;’.?bh’bl,\“ 2] lﬂid)()p.‘li(tl;h’()f{f{bII
pecypcos)

Ocnoenas aumepamypa:

1. Marepuaiose/ileHHe: METOIbI HCCTIETOBAHMS CTPYKTYPBI H COCTABA MAaTCPHAIOB : vueOHoe
mocodue /11 akazemMuyeckoro Sakatappuara / 3. B. CyBopos. — 2-¢ H3.L. nepepad. H 01
— Mocksa : H3gareinsero [Opaiit, 2019. — 180 ¢. — (Bsiciiee obpazoBanue). — ISBN
978-5-534-06011-9: Pesxim moctyna: hitps:/www.biblio-online.ru/bcode/43 8493

2. @®u3nka HOTYIPOBOIHHKOBBIX IIPHOOPOB MHKPOYICKTPOHHKH : Y4eOHOE NOCOOHE Ul BY30B
/ B. 1. Crapoceabckuii. — Mocksa : H3gareiserso IOpaitt, 2019, — 463 ¢. — (baka:asp.
Axanemudeckuii kypc). —- ISBN 978-5-9916-0808-4; Pesxun goctyia: https:/www.biblio-
online.ru/bcode/425163.

3. Ilnoramkop. I'. C. MHKpO>IeKTPOHHKA: OCHOBEI MOICKYIAPHOI SJCKTPOHHKH | YIe¢OHOS

mocodue 1t By30B / I'. C. 1110THIKOB. B. B. 3aifues. — 2-¢ u3x.. venp. u 10m. — Mocksa :
Wsnarensctso FOpaiit, 2019, — 166 ¢. — (ABtopekuii yuetunk). — ISBN 078-5-534-03637-
4: Pexum jocryna: https://www.biblio-online.ru/beode/438394



4. Kyaperareix. H. B.  ®usuka MeTamtoB. PexxoseMelbHbIE METALIE H HX COC/TUHEHHS :
yaeOHoe mocodue 1 By308 / H. B. Kyapesatsix. A. C. Boeros. — Mocksa : M3nareimscrro
YOpaiit, 2019 ; Exarepundypr : H3a-go Ypai. yu-ta. — 197 ¢. — (VHuBepcutets Poccun).
— ISBN 978-5-9916-9977-8 : Pesxmm jtocTyna: https://www.biblio-online.ru/bcode/438152

5. Hpkutenkor, H. H. Texuomorus KOHCTPYKIIHOHHBIX MaTepHa;ioB. AHATH3 MOBEPXHOCTH
METOZIaMH aTOMHOH (H3HKH : yaeOHoe 1oco0He /118 Gakaiappuara u MarucTparypel / H. H.
Hukurenko. — Mocksa : M3jareisctso FOpaiit. 2019. — 202 ¢. — (VHuBepcuTers
Poccun). — ISBN  978-5-9916-6528-5:  Pexunm Jdoctyna:  https://www biblio-
online.rw/bcode/433936

,Z[Ofl(). THUME 1bHAA TUM epuamypd:

1. WUmommn, A. C. JludpakiHoHHbI CTPYKTYPHBIH ananus B 2 4. Yacts 2 : yyeOHOE 110cO0HEe
a1 By3oB / A. C. Haromms, A. I1. Opemko. — 2-e w3, HCIIp. H Jjom. — Mocksa :
HsnateaserBo [Opaitt, 2019. — 299 ¢. — (Aropekuii yuednuk). — ISBN 978-5-534-
04324-2: Pesknm goctyna: hitps:/www.biblio-online.ru/bcode/438750

Paukos. M. JO. ®usmyeckne 0CHOBBI m3Mepennii © yuebGHOE HOCOOHE TS AKATeMUTECKOro
OakamaBpuara/ M. 10. PaukoB. — 2-e u3.1.. ucnp. u 101, — Mocksa : M37aTe e TBO [Opaiir,
2019. — 146 ¢. — (bakamasp. Akazemudeckuii kypc). — ISBN 978-5-534-09510-4: Pesxrm
Aoctyma: https://www.biblio-online.ru/bcode/437556
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lepuoouyeckue uzoanus:

. https://www.nature.com/nmat/

. https://onlinelibrary.wilev.com/journal/15214095

. https://www.journals.clsevier.com/materials-today
- https://www journals.elsevier.com/nano-today/

. https://pubs.acs.org/journal/naletd
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11. Meromieckne yKka3aHHs 1151 00y a0 MHXCH 110 0CBOEHHI0 THCIHILTHHBI (MOIY.Is1)
«) MeTotH4ecKHe YKa3aHUs 1S caMOCTOATE ILHOI paGoThl.
Pexomentyercest HCIOIB30BaTh €I/ VIONIMIT lIepeueHb BOIPOCOB H 3aJaHHI., OXBATLIBAIOINHH Bce
TEMBI JIHCIHILTHHBL:

Paszoen 1. Hanomamepuaiv:

Tema 1. Ocnoswl kraccugpurayuu nanomamepuaios. Tepymunono2us
CyIecTBYIOIHE TTOIXO0bI K TOMY. KakK OlIPEIE;ISTh, YTO TAKOS HaHOMaTEPHAJIBI
OCHOBEI K1accH(HKAIIIH HAHOMATEPHATOR.
Kiacenukarus naHouacTHIl 0 pazsMepHOCTH. [TpumMepsL.

- Knaccndukarmsg HaHouacTni no popme 1 pasMepy

Tema 2. OcHo6Hble MUNbl CMPYKNYP HAHOMAMEPUATIO8

- Kiaccugpukaims HanoMaTepHaTOB IO XHMHYECKOMY COCTARBY.

- YIIepoaHble HAHOMATEPHa bl KAK OCHOBHBIC TIPEICTABUTE N JaHHOIO K1acca

Tema 3. Ocobdennocmu c60lCHE HAHOMAMEPUWTOB U OCHOSHBIE HANPABIEHUA UX
UCNOIb306AHUA

- CaolicTBa KIacTepOB H HX OTIHYHS OT HAHOKPHCTAJLIOB.
Hanokmnacrepsl B xpomarorpadin H pasjieIeHHH Ta30BEIX CMECeit.
HaHoK:1acTepsl H HaIMOTEKY.IAPHBIE CTPYKTYPBI KAK XHPAIbHBIC CEICKTOPDI
Marnutseie k1acrepsl. Hamomaraurer.

Pazoen 2. Hanomexnonoauu

Tema 1. Hemopus paseumus nanomexnono2ui. OCHO6HbIe NHOHAMUA U HARPAGIEHL
paseumiis

- OnpejelieHHe TEXHOIOTHH H HAHOTEXHOIOTHH. KriaccH(puKaLig HaHOTEXHOIOTHil.

- OcHOBHBIE TIPEICTARICHIS O COBPEMEHHBIX TEXHOIOTHIX CHHTE3a
HAHOMATEPHAIIOB

1



- Hcropus passuTHA METOI0B KOHTPO:IS H THATHOC THKH HAHOMATEPHATIOB

- byaymee nanorexsosormit

Teva 2. Texrnonoeuu gpopyuposaniis Hanoc10e6

- Cra0HTmsanis HaHOYACTHIL B HIPOIIECCe CHHTE3a H Ha [OBEPXHOCTH
TPAHCIBKOCCPOB YTCKTPOXUMHIECKHX CCHCOPOB

- OO0mas xapakTepucTHKA CIIOCOO0B CHHTE3 HaHOMATepHa10B

- CHHTe3 yTem 00be IMHCHIs (0T MOTEKYJIbI K HaHoKpucramiaM). Iommvepusais
KaK OCHOBHOIi C110C0O0 [10:Iy4eHHs OPraHHIecKNX HAHOMATEPHAJIOB.

Tema 3 Hounas uvmranmayus

- IMonatue 1uddyznn

- Pagnammonno-crumyniposannas anddysus

- Ipoduias pactpenencnns

- YCKOpHTETH HOHOB

Teama 4. Cnocoder hopyoeanus ROJTUMEPHBIX HUHOBOIOKOH. 8bIMALUEAHUE,
MEeMNAAMHGLU CUHMES U YIEKMPOPOPMOsaHLLe

- CHHTE3 HaJMO.IEKYIIPHBIX TOTHMEPHBIX CTPYKTYD - JEHAPHMEPEI

- YIIIepo/IHas caka - CIOCOOBI TOIYUCHHA I XapaKTePHCTHKA CTPVKTYPEI

- DJIEKTPOIOIHMEPH3ALHEA H CIIOCOOEI HAHOCTPYKTYPHPOBAHHA PO [YKTOB
')JIeKTpOI'IOHIIMCPH3EIL[HH

Pazoen 3. Memoow! ucciedosanus nanosamepuaios

Tema 1. DnekmpoHHas Mukpockonus

- XapakTepHCTHKA 3IEKTPONOIHMEPH30BAHHBIX HAHOCTPYKTYPHPOBAHHBIX
MaTepHaTIOB

- Hcropus 21eKTpOHHOMH MHKPOCKOIIHH. [Ipe AMOCHUIKH.IIOCTY KHBIIHE OCHOBOIH
JI CO3TaHug YICKTPOHHOHI'O MHIKPOCKOIId,

- Tpu MeTO/1a YICKTPOHHO-MHKPOCKOIHYECKOTO HCCIIE10BAHIS MATEPHAIOB,

- JeTeKTOpBl pEeHTTeHOBCKOTO H3jtydeHHs. [IpHHILII eifCTBHS Ha OCHOBE Ia30BOI0
IPOTIOPLHOHAIEHOTO CUSTUHKA.

- Kauectrennniit u konnuectBennsii MPCA.
O6nexTsL. Hecsenyemelie B [1OM.
['yOuna okvea B POM.
OOpaswel. neeneayemele B MPCA. TpeSoranus k oGpasiaM.
Tema 2. Cnexmpaivhsvie Menmoowst
- AToMHasg — YMHCCHOHHai crieKTpockorus (ADC).
- ATOMHO — abcopO1onHas cnekrpockoimd (AAC).
- C®-anams
- JIFOMHHCCHIEHTHBIIT aHaH3
- HK-cnekrpockors
- XpomaTo- Macc-CIeKTPOMETPHA
= TepMO.TIHHTBOBaH CIICKTPOCKONIA
- TeleIqECKHe METO/IBlI aHaJI13a
Tewa 3. Cranupyviowjue 30H006b1e MEMOOb
- YCIpoiicTBO H IPHHLMIIBI pab0Thl CKAHUPYIOMINX 30HT0BBIX MHKPOCKOIIOB
(OCHOBHBIE METOHKH CKAHHPYIOIIEH 30H10B0I1 MUKPOCKOITHI
OcHOBHBIE METOIMKH aTOMHO-CHI0BOI MHKPOCKOITHH
Croco0p! OmIcaHns KPHCTALITHYCCKON CTPYKTYPBI BELIECTBA
MHTepnpeTanus 1aHHbIX PEHTTeHOBCKOI [T paKIin

Paszoen 4. . lpumenenue HaHoMamepuai06 u HaAaHOMeExXHOI02 UL

Tema 1. Hanomexno1o2ui 8 MUKPOIICKMPUHIKE, ONMOITEKMPOHUKE 1
HAHOQOMOHUKEe
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- YCoBepIIEHCTBOBAHHBIE METO,IbI H IIPOIECCHI HCIIOIB3YCMBbIE
IIOJIVIIPOBO,IHHKOBOH TeXHOIOTHEH:

- Hogble HeTpaMLHOHHBIC TTPOLECCHL, TAKHE KAK TTPOrPaMMHOE BO31eiiCTBIE
30HIaMH ¢ HAHOPa3MEPHBIM OCTPUEM (KaHTIIICBEP B 30HI0BBIX MHKPOCKOIIAX) HA MATEPHAT
C IICJIBIO CTO JOKATBHOH MOAH(PHKAIMH HAa YPOBHE aTOMOB H:IH MOJIEKYVIIL:

- Hosble MaTepuaiisl 0 HOBBIX (H3HyecKie Y heKTHI.

- KBaHTOBBIC TOUKH B COCTABE OITHYECKUX CEHCOPOB

- KBaHTOBBIC TOUKH B COCTaBE YICKTPOXHMHYECCKIX CEHCOPOB

- orynpoBoganKoBbIE 1CTEPOCTPYKTYPBI

- DOTOHHBIC KPHCTAILIBL

- [11eHKH IOBEPXHOCTHO-AKTHBHBIX BEIIECTB

Tema 2. Konucmpykyuonnsle nanosmamepua.ivi

- . CuHTE3 H HCIIOIB30BAHHUE B HJIEKTPOAHATH3E KBAHTOBBIX TOUCK H3
XaTbKOTeHUI0OB METALIOB

- OCHOBHbIC IPHHIHIIBI MO TYYCHHS (DYHKIIHOHA.TbHBIX HAHOMATEPHAIIOB,

- Meraiibl.

- Kepamuxka

- Komiosuunonsele Matepuaisl

Texma 3. Hanomexnoaoeuu 6 meouyune
JHK Kak HaHOMATepHAT B COCTABE YIEKTPOXHMHUECKHX CEHCOPOB
IlepcnieKTHBBI HAHOTIOPOBOI'O AHATI3A B Me THIIHHE.

Hanomarepuaisl /g jiedeHns paka.
Mapkepsl Ha OCHOBE HAHOMATCPHATIOB.
0) MeTon4ecKHe yKa3aHUus UIA 10/ IMOTOBKH KYPCOBOI padoThI
[Teib BBIIOTHEHHS KYPCOBOH PAbOTHI — 3aKpeIieHne, YNy IeHne 0 0000IEHHe TeopeTHIeCKHY
3HAHHH. TMPAKTHYECKHX HABBIKOB, MOJIYYCHHBIX CTYJICHTAMH BO BPEMs H3YYCHHSA JHCLHILTHHBI
((NI&TCDH&IIOB@,’IGHIIC HAHOCTPYKTYPHBIX YCTAHOBOK», @ TakKKke CO3/1aHHE H Pa3BHTHC HABBLIKOB
HCCTe10BAaTeIbCKO paboThl, yMEHHS paboTaTh ¢ HAYYHOH THTEPATYpOl. jlelaTh HA OCHOBE e
H3y4eHHS BBIBOABI H 0000mcHHs. CTY/ICHTH OBJaICBAT METOA0JIOIMCH POBEICHHS HAV4HBIX
HCCIEOBAaHHH, I'PAMOTHOTO M JIOTHYHOIO H3IOKEHHS MarepHaga: apryMeHTHPOBAHHOTO
COOCTBEHHOTO OTHONIEHHS K PaccMaTpHBACMOil mpodieme (Teme padoThl).
Tema kypcoroit paboThI CTYIEHTOR JIOTKHA!

- OTBEYATh COJCPXKAHHIO y4eOHOH mporpaMMel Ui THCIMIUTHHEL «Marepuanoseienne

HAHOCTPYKTYPHBIX YCTAHOBOK »;

- HMETh 4eTKOE H KOPOTKOE Ha3BaHHE:

* 0TBCYATh CYIIHOCTH 3aJa4, KOTOPBIC H3VUAIOTCA.
CTPYKTYPHBIMH YJI€MEeHTaMH KYPCOBOH padOTHI SABISIOTCS:
Bromas gacts

- THTYJILHBIH THCT (00pazell B IPUIOKCHHH A)

- COJIepPKaHHe;

- BBC/ICHHC.

OcHoOBHas 9acTh

- TPH (BO3MOJKHO [JIBa) pasic.ia;

- 3aKTIOYeHHE

CHmcoK HCNo:1b30BaHHOM JIHTEPATYPBI

[Tpuioxenns.

Kypcosas pabora odopmiasercs B OyMaKHOM H %IEKTPOHHOM BHAe (B (opmare .doc). a Takke
o(opmiIsieTcs IIpe3eHTalus B »1eKTPOHHOM BHJIE (B (hopMare .ppt), OTpaskaromad Bce CTPVKTYPHBIE
JIEMEHTBI KYPCORBOH paboThL.



TUTYIbHBIH IHCT COJEPKHT HAHMCHOBAHHE BBICHIEIO VueOHOro 3aBeJCHHS, JeNapTaMCHTA, TIIC
BBIIOMTHEHA padoTa; (aMILIHs. MMA. OTYECTBO ABTOPA; TeMa padoThL: mAGP H HAHMCHOBAHHC
CICHHATRPHOCTH: WK(pP IPYIMbI: yUeHAS CTeNMCHb., VUeHOe 3BaHHe, paMHIHA, HMA H OTYCCTBO
PYKOBOIHTEI padOTHI: TOPO.T H TOT.

Texer kypcoBoii paboTsl caeayeT reyararh, cod:TI01as CIIAVIONHE napaMeTphl:

- (opmar Gymarn - A4 (210x297 MM) Ha 01HOIH CTOPOHE [THCTA,

- pasMepsl nojicii: 1eBoc - 30 MM, mpasoe - 10 MM, BepxHee H HsKHee - 20 MM,

- ad3ar - 10 M,

- 1pudt Times New Roman pasmepom 14 nr (¢ OJTHHAPHBIM MCIKCTPOUYHLIM HHTCPBAJIOM ) HIH 12
(MHTEPBAJI OJIYTOPHBII ),

- (dopmarHpoBaHue - BhIpaBHHBAHIE 110 HIHPHHE JIHCTA,

- IIEPEHOCHI B TEKCTE aBTOMATHYECKHE,

- OTCTYIBI U HHTEPBAJILI - () CM,

- TIpH HacTpoiike no3uii «I1o10%eHne Ha CTpaHHIe » -CHSTE BCe TA10UKH.

- CKBO3HAA HyMCpaIHs CTPaHHI TeKCTa apaOCKHMH MHPPaMH, BKI0YAs CITHCOK HCIIO/Ib30BAHHBIX
HCTOIHHKOB H IPHIOKCHHA (THTYJIBHBIA JIHCT He HyMmepyetcs). Homep CTpaHHLEI MPOCTARIATE
BHH3Y CTPAHHIILI B CPeTHEN ee yacTH 0e3 TOUKH B KOHIIE 1 HE 3aKTI0Y9as B aeducer. Homep crpanunb
HE TOJDKCH CIHBATBCA ¢ TEKCTOM. T OCTparis 1 Tab MIEL paclioI0Ke HIBIE HA OTICTBHBIX JTHCTAX.
KOMITEFOTEPHBIC PACIICUATKH. PHII0KCHHS BKTIOYAIOT B OOIIYIO HYMEPAIHIO CTPAHHIL JOKYMCHTA.
Bue 3aBHCHMOCTH 0T ciocoGa BBIIOIHCHHS padoThI KAYeCTBO HAIEYATAHHOTO TEKCTA H 0OPAIICHHE
HLTOCTPAIMH (Ta0IML, IPaQHKOB H T.II) JIOZKHO YIOBIETBOPATH TPEOOBAHHAM: paBHOMEpHad
[UIOTHOCTD, KOHTPACTHOCTb H YETKOCTh OYKB. WH(P, 3HAKOB H H300pakeHHs 110 Beeit padore.
Rax1e1it pasaen (Beeaenue, pasies 0CHOBHOI 4acTH, 3aKIFOUCHNE) J10/KeH HAYHHATHCS ¢ HOBOT
CTPAHHIIBI H HMETh HOMep (apabckumu mudpavMu) H 3arojoBOK. Pasie] MOKHO pasdouBaTh Ha
[OApa3/Ienbl, IYHKTBI H MOANYHKTHL HamMenoBamus paszenoB W 10Apa3/eloB  JTOTKHEBI
COOTBETCTBORATE HAUMCHOBAHUSM. NpuBeaeHHbM B Cojeprkannu. Paszeasr Moryt o6osHauarhes
KaK | J1aBplL

Ecam 3aroioBoK BK:IHOYAET HECKOIBKO HPEIIOKEHHI, HX Pa3IeiifioT TOUKAMH. llepenocer cioB B
3aroJIOBKax He JOIYCKaKTCs,

3aroOBKH pa3s/Ie ioB CIeIyeT PAcIoIaraTh MOCEpelHHE CTPOKH, [IeYaTaTh IPOTTHCHBIMH OYKBAMH
0e3 TOYKH B KOHIIC.

3aroNoBKH IOAPA3IeIOB H MYHKTOB CICAVET HAYHHATE ¢ a03allHOIO OTCTYIIAa H IeYarath ¢
IPOMHCHOH OYKBEI 0¢3 TOUKH B KOHIIE.

VHTepBaT MeXK 1y 3aro0BKaMu Pa3ielioB i TEKCTOM /I0IDkeH ORITh He MeHee 6 TyHKTOB.

[IyHKTBI # [OITYHKTBI OCHOBHO YaCTH CIETYET IIHCATh ¢ a03aIHOT0 OTCTYIIA.

[o oxoHYanun paboTe HEOOXOIMMO TIIATE/ILHO OTPEIAKTHPOBATE PYKOITHCH. MOCKOIBKY HATHYHe
opdorpaguICCKuX, CTHIHCTHICCKIX., 0()OPMHTEILCKHX OIMOOK MOKET OTPHIATEIHO CKA3aThes Ha
oneHke padotel Bee smeTh paGoThl citeyer cOpoopoBaTh.

Jiumoctpanun, 3a HCKMOUYEHHEM WUTIOCTPALMH [PHIOKEHHH, CleyeT HyMepoBaTh apaOCKHMH
uupaMu CKBO3HOM HyMepawueii. Bee HIUIIOCTpaliy Ha3bIBAIOTCS PHCYHOK H HYMEPVIOTCS.

Ecam pucyHok oquH. To oH oboznauaetcs «Puc. 1». Cioso «PUCYHOK» H €I'0 HAMMEHOBAHHE
pacnoiaraioT nocepeuHe CTpokH. Jlonyckaeres HyMepoBaTh HLTIOCTPAIHH B TIpesIeiax pasiena. B
5TOM CIy4a€ HOMED HILTIOCTPAllHH COCTOHT W3 HOMEpa paszjiela H TOPSIKOBOIO HoMeEpa
HLTIOCTpAnH, pa3/Ie/IcHHBIX TOUKoH. Hanpumep, Puc. 1.1.

Hnnroctpanuun, npa HeoOX0IMMOCTH, MOTYT HMeTh HauMenosanue. Ci10Bo «PHC.» 1 HAUMEHOBAHHE
IIOMEILAFOT 10CTIe HLTIOCTPAIHH H PAacIoararoT o IeHTpY.

MmocTpamiy KaKI0ro IPpUIoKeHHA 0603HA4a0T OTIe IbHOM HyMepainel apaOcKuMu nudpaMu ¢
aobarienneM nepex mubpoit 0603Havenus npuioxenus. Hanpumep. Puc. A.3. TTpu cebrikax Ha
HILTIOCTPAIMH ClIeIyeT IHCATh «... B COOTBETCTBHH C PHC. 2» IIPH CKBO3HOH HYMEpAlHH H «.. B
COOTBETCTBHH ¢ puc. 1.2» npu HyMepaun B mpejeax pasiena. CoxpameHns ¢;10Ba pHCYHOK MPH
CCBLIKE B TCKCTEC HGJOII}'CTHM})I.

punoxkenne oGopMISIOT Kak HPO/I0IbKeHHe paldoThl Ha ITOCIEAYIONIHNX ero THCTAX HIH BRITYCKAIOT
B BH/I€ CAMOCTOATENIBLHOTO pasaena padoThl.



B TekcTe paboThl HA Bee MPHIIOKEHHS [OJKIBL ObITH JlaHBl CCRUTKH. IIpHi10skeHus pacnonarawr B
HOPAIKC CCBUIOK Ha HUX B TeKCTe padorel. Kamioe mpriokenmme cieaveT HAYHHATD ¢ HOBOIL
CTPAHHILBL C YKa3aHHCM HABEPXY LIOCEPC/THHE CTPAHHULBI ciioBa «[IpHTosKeHHE ».

[Ipanoxkenne 10:15KHO HMETh 3aro0J10BOK. KOTOPbIH 3aMHCHIBAIOT CUMMETPHYHO OTHOCHTEILHO TEKCTa
¢ MPOTIHCHOMH OYKBBI OT/I€:IbHOMH CTPOKOIH.

[puiiokenns 0003HAYaIOT 3argaBHBIMH OYKBAMH pPYCCKOI0 al()aBMTa, HAuMHAd ¢ A. 3a
HekmoueHueM OykB E. 3. 1. O, Y. b, bl. b. [locie closa «lIputokenne» cienyer Oyksa.
0003HAYAOMIAs €I'0 HOCIET0BATCIEHOCTD.

Hlonyckaercs oGo3Havenue mprIoKe I OYKBaMH JaTHHCKOTO a;1()aBHTA. 33 HCKIIOYCHHEM Ovks |
u 0.

B caydae mommoro wucnonaszosanus OVKB PYCCKOTO H JaTHHCKOTO a1aBHTOB JIOIIYCKAETCS
0003HaYaTh MPHIOKCHHS apadCKHMH (P paMu.

Ecin B BRIy CKHOI paGoTe 0/1HO npHiokenue. oo 0003Hauaetey «| [prioxenne A».

Ha Bce npuiokeHHs B OCHOBHOM TeKCTe JOKYMEHTA JOJGKHBI ObITh C/eTaHBl CCBLIKH. a B
COJCPIKAHHH IIEPCTHCIICHBI BCE IIPHIIOKCHUS C YKA3aHHEM HX HOMEpA H 3ar0JI0BKA.

[Tepedens TeMm 118 BBIIOTHEHHS KYPCOBOI padOThI:

- OCHOBBI KJIaCCH(HKALMH HAHOMATEPHATOB, Tepmunosiorns.

- Hcropus pasgutus Hanotexno1ornu. OCHOBHBIE TOHSTHS 1 HAIMPaBJICHUS PA3BHTHS

- Obmas xapakTepHCTHKA CIOCODOB MOV IeHHS HAaHOMATEPHAIIOB TTYTEM JAHCIIEPIHPOBAHHS

- CHHTe3 HaHOMATEPHAIOR U3 MOIEKY ISPHBIX KOMIIOHEHTOB. .

- llepCreKTHBBI pa3BHTHA HAHOAHATI3A: OT HAHOMATEPHATIOB K HAHOCCHCOPAM.

- JleHApUMEDPDI B HHCTPYMEHTAIBHOM XHMHYCCKOM aHAIH3e

- XHpaIbHOE pa3/ieleH e ¢ HCTIOMB30BAHHEM HAHOPA3MEPHBIX MATEPHAIIOB.

- Hanomarepnaiipl B cocTaBe BOIbTAMIEPOMETPHUCCKHX 1 NOTCHIHOMETPHYECKHX CEHCOPOB

= OCOGEHHOCTH MOTYYEHHS 0/THO- H MHOTOCTCHHBIX YITICPO,IHBIX HAaHOTPYOOK, HX
MO,I[H(I)HK&LIHH H HCIIOIB30BAaHHE.

- IlpuMeHeHHe HAHOKPHCTALIOB B COCTABE ONMTHUCCKHX CeHCopoB. ['Urantckoe
koMOuHaIHOHHOe paccesnne ceta. FRET. JTioMHHecTIeHTHBIC METO b AHAIH3A,

- DJIEKTPOXHMHYECKHE CTIOCOOBI 10y IeHHs HAHOMATEPHATOB.

- HanouacTiusl ¢ MardMTHBIME CBOMCTBAME KaK METKH CEHCOPOB H OHOCEHCOPOB

- Texnonorum popMHPOBaHHS HAHOCIOECE.

- HaHOTexHOIOTHH B Mée/THIHHE.

- Tlozydenne HaHOYACTHII: XHMHYECKHE METOTHI

- CBoiicTBa KIAacTePoB H HX OTTHYHS OT HAHOKPHCTALIOB.

- HaHOoMaTepHaIbl IS TEUCHUS paKa.

- OOmas XapakTepuCTHKA CITOCOO0B CHHTE3a HAHOMATEPHAIOR.

- Kiaccnukanus HAaHOMATCPHAIOB 110 XHMHYECKOMY COCTABY

- PaamaunonHO-cTHMY mpoBanuas 1ud¢y3Hsa

- Hanoxiactepsl B Xxpomatorpaduu i pas;ie;leHHH Fa30BBIX CMECEIL.

- Hanokzmactepsl H HaIMOJICKYIAPHBIC CTPYKTYPBI KaK XHPATbHbIE CEIeKTOPBI

- OOmas xapakTepHCTHKA CIIOCOOOB CHHTE3a HAaHOMaTepPHAIOB.

KOHCTPYKITHOHHBIE HAHOMATEPHAIBI

12. ®on1 oLEeHO4HbIX CPEICTB /LIS IPOBEJEHHs IIPOMEKY TOUHOI ATTeCTALHH 00YYAIOIHXCH
M0 THCHHILTHHE (MO1Y.I10)

Marepuansl jUIA  OLCHKH VPOBHA OCBOCHHS YUeOHOrO MaTepHaia JIHCLHILTHHEI
<(NIﬁTCDH&:[0BE'ICHHC HAHOCTPVKTVYPHBIX VCTAHOBOK» (CJIIGHO‘{H])]C I\-{'d']'tfpllailbl}. BK/IIHNOYHAKIIIHE B
ceds 1epedeHb KOMIICTEHUHI ¢ yKa3aHHeM JTaloB HX (OPMHPOBAHHS, ONMHCAHHE MOKasaTelel H
KPHTCPHEB OIICHUBAHNSA KOMIICTCHIHI Ha Pa3IHYHBIX JTanax HX (pOpMHPOBAHHA. ONHCAHHC LIKAT
OLCHMBAHMS. THIIOBBIC KOHTPOJIBHBIE 3a7aHNA HIH HHBIE MaTepHabl, He0OX0[MMBIEe JUTS OLCHKH
3HAHHH, YMEHUI, HABBIKOB H (HJTH) OTTBITA JIeATeILHOCTH, XapaKTePH3VIONIHX Tanbl (hOPMHUPOBAHHS




KOMIICTEHIHI B IIPOLEcce OCBOCHHS 00Pa3OBATEIBHON 1IPOrPAMMBI, METOTHYECKHE MATCPHAIBL
OTpe/IeIAIONIRE POLETYPhl OLeHHBAHIS 3HAHNI, YMEHHI, HABLIKOB H (HJIH) OTBITA JCATCIBHOCTH,
XAPAKTEPH3VIONNX 3Tanbl (OPMHPOBAHHS KOMIIeTeHIHiL, pa3paboTaHbl B TOIHOM 00beMe H
JOCTYVIIHBL 1718 o0ydaromuxces Ha crpanuie gucrmiasl 8 TYHC PY/TH.

IIporpamya cocrasieHa B COoTBETCTBHH ¢ TpeboBanusamu OC BO PYJTH.

Pazpaborunkn:
JToLenT.

Kadenpa «HanoTexHon0ruy 1

MHKPOCHCTEMHAA TCXHHKA»
AOMACHOCTE, Ha3BaHue Kadeapel

P}'KO BOJHTC.Ib l'lpOl"pﬂ.’\l MBI
lomenT,
Kadeapa «HaroTexXHOIOTHHE H

MHUKPOCHCTEMHAA TCXHHUKAY
J0KHOCTD, HA3BAHNE Kadeapo

HO 3apeayrero kadeapoii
[oteHT,
Kageapa « HaHOTEXHQJIOTHH 1

MUHKPOCHCTEMHAA TEXHHKA»
JOTKHOCTS, HA3BAHHE Kadeapol
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