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1. OEJN OCBOEHWS JUCIATLIMHBI

Henb ocBOEHUS QUCHUINUHBI 3aK/II09aeTCs B H3YYEHMH COBPEMCHHbIX METOJIOB J1a3€PHOIO
CHHTC3a HAHOCTPYKTYPHPOBAHHBIX MATCPUAIIOB
3amaqn:
- U3YHMCHHE TCOPETHYECKUX OCHOB B3aHMOJIEHCTRIS JTa3ePHOrO H3IIYICHHS C TBEPJBIM TEJIOM;
- IOJIy4YCHUE 3HAHWI O METOJaX JIa3epHOIrO CHHTE3a HaHOCTPYKTYPUPOBAHHBIX MATEPUAJIOB C
HCITOJIE30BAHMEM Pa3JIMUHBIX JIA3EPHBIX METOIOB,

2. MECTO JTUCHHUILIVHBI B CTPYKTYPE OIIOII BO
Hucunmnnna  «JlasepHble  HAHOTEXHONOTHH» OTHOCHTCH K BapMaTUBHONW  YacTH
JMCIUILIAHA 110 BBIOODY.
llpepexBU3HTEL IMCIMILTHHBL B Iponiecce 00yYeHUs 00y4aromuMes TOTpeOYIOTCS 3HAHUS
IOMydCHHBIC ~ paHCE B  paMKax KypcoB: «BmemeHme B  HamoTexHomorum», «DH3HKa
KOHJICHCHPOBAHHOTO  COCTOSHMS  BEWIECTBA», «YPAaBHEHHS MaTeMaTUIeCKodl  (DH3UKU»,
«YUHnCIICHHBIE METOIBI)

3. IVIAHUPYEMBIE PE3YJIbTATHI OBYUEHUS 1O JUCITUIIVIMHE

[Inanupyemele pe3ynbTaTsl 00y9eHUs 110 QUCHUILIMHEE, COOTHECCHHBIE C ITAHUPYEMbIMH
pesyibraramu ocBocHUs OITOIT

Koa dopmupyembix YpoBeHb ocBoEHHUA IInanupyemeie pezynbraTo obyueHnsn 110 IHCUMIVIHHE XA PAKTCPH3YIOLIHE dTANbI —‘
KOMTIeTeHI Wi KOMINIeTEeHUHH (bopanonanun KOMMNETEHUU A (noKasaTenu 0CBOCHHUSA KOM"CTCHIIHH)
1 2 3
11K-1 HaCTHYHOE 3nate: (QH3MYCCKHE M MATeMaTHYSCKHE 3aKOHBI U MOJEIIA
OCBOCHHE (usmuecKkHX TPOIECCOB, JEXKAMHX B OCHOBE OPUHITAIIOR
JCHCTBUS OOBCKTOB HAHOTEXHOJNOTWH M MHKPOCHACTEMHOM
TCXHUKH.

YMerb: pemath 3ajaud, HCIOME30BATh MATEMATHUCCKHI
anmnapar 5 YHCJICHHBIE METOIEI KOMIILIOTEPHOT O
MOJICJIMPOBAHUA 00BEKTOB HaHOTEXHOJIOTHH u
MHKPOCHUCTEMHOU TEXHUKH.

Baagerp: maremarmuecknm almapaToM ¥ METOoAaMU
KOMIIBIOTCPHEBLX TEXHOJIOTHH JIIL MOJACITUPOBAHMUA OOBHEKTOB
HAHOTEXHOJIOTUA U MHKPOCUCTEMHOM TEXHWKH,

11K-2 YACTHYHOE 3HaTh: OCHOBHEIE MCTOIUKHA 9KCICPUMEHTAIBHBIX
OCBOCHHE HCCIIC/IOBAaHMM  CHHTE3a W  aHAIHW3a MAaTECpHAIIOB H
KOMITOHEHTOB HAHO- M MUKPOCUCTEMHOMN TEXHUKH.

YMeTb: IIIaHApPOBaTH U IPOBOIUTE HCCIICIOBAHUS IO CHHTE3Y
M aHamu3y  MarepualoB M KOMIIOHEHTOB HaHO- U
MUKPOCHCTEMHOMN TEXHHUKH.

Bianerb: HaBblkamMM  BEIOOpA  ONTHMABHEIX METOIOB
OPOBCACHHUA UCCICIOBAHMI MaTEepHaIOB H KOMIIOHEHTOB
Halo- ¥ MUKPOCUCTEMHON TCXHUKH.

I1K-4 HacTHyHoe | 3uaTh: 0a30BO€ KOHTPOIBHO-M3MEPHTEIIEHOE o0opyToBaHHE
OCBOCHHC ATd  MCTPOJOTHYECcKOro obeciedeHus UCCIICIOBAaHUNA H
IIPOMBILUIEHHOTO ITPOU3BOJICTBA  HAHOMATCPHAIIOB u
KOMITOHEHTOB.

YMeThb: OCyImIECTBILSITh IUArHOCTHKY HEMONANOK ¥ YaCTHYHEH
PEMOHT U3MCPHUTENLHOTO, IUArHOCTAYECKOTO,
TEXHOJIOTHYECKOTO 000Dy IOBAHHSL.

Buamers: mapelkamMm  MoHHTOpHHra JHArHOCTHYECKOTO,
TEXHOJIOTHYECKOr0 000PYI0BAHHS.




4. OBPBbEM U CTPYKTYPA ANCIIAIIJINHBI
TpynoeMKocTs TUCHUIIIHHET cocTaBgeT 4 3aueTHLE enuHUILI, 144 vaca

Brnn yueGuoii paboTsr, Ob6bem
BKITIOYAS CAMOCTOATENBHYIO yuebHoki
« paboTy crymeHTos paborei, DopMbt
M TPYJI0eMKOCTB (B Hacax) c TEKYLIEro
E Y.
£ 3 NPUMEHERU KOHTpOAs
Ne 9 3 ] ) em YCIIEBaEMOCTH,
Hanmeﬁoaaﬂue TEM H/VIJ'IH pa3ﬂeJ'IOD/TeM AUCUUITIHHEI = o 5 o
n/n 3 5 = S| B AHTEPAKTHB dhopma
Q g E 28 Sk 8 HBIX NPOMEeNYTOUHOM
= 5 g E §. -] O METOLO0B aTTecTalNN
s & o © = (B wacax / (no cexrecmpan)
= %)
BsaumoneiicTeue 1a3epHOro U3Ay4eH s . Pelitnar-
Pasgen 1. P y 7 6 [- |12 |30
¢ 00LeMHLIMH MaTepHaTaMu. KOHTPOJTE- 1
OcobeHHOCTH J1azepHOro Bo3neitcTBIS Ha
Tema 1. MaTeprajbl: MCTAIIE], TOJYIPOBOAHUKY, | 7 2 - 4 10 | 3/50%
O
JUIJIEKTPUKH; s
JlazepHas TBepaodazHas MoaubuKanys ,
Tema 2. p prog AadHKan 7 2 |- |4 |10 3/50%
NIOBEPXHOCTH.
JlasepHO-UHAYIMPOBaHHAS MMJIA3Ma: .
Tema 3. PHO-HHAY WP 7 2 |- |4 |10 3/50%
OCOBEHHOCTH CBOMCTB U TIOBE/IEHYS,
Pasien 2. JlazepHble MEeTOABI NOYUEHHS " 6 ) 12 30 Peitrunr-
HAHOMAaTepUaJ0B KOHTPOJIb-2
- [e2]
Tema 1. TEeXHONOTUY CBEPXY-BHUS; 7 —~ |2 - 4 10 | 2/50%
- o~ ]
Tema 2. TexHomornn cHu3y-BBEPX 7 2 - 4 10 | 2/50%
Tema 3. KoMmOunMpoBanHbIe METOABI MOy YeHMs 7 2 - 4 10 | 2/50%
BsanmogelicrBure 3/1eKTpoMaruuTHOro Pedruir
Pazpen 3. | usnyyenns c 7 6 - 12 | 30
00 KOHTpPOJIB-3
HaHOCTPYKTYPUPOBAHHBIMH CpeaamMHu, =
; |
PaccesHre ONTHYECKOTO M3/IYUEHHs Ha , ¢
Tema 1. Y 7 =3 |- |6 |15/ 4/44%
MAaJIBIX YacTHLIAX .
Tema 2. Ycunenne u3myvdenns Ha HAHOOGbEKTax. 7 3 - 6 15 | 4/44%
Hammaue B qucturumnae KIT/KP B - - - - - - -
3auer ¢
Hroro no qucnumwne 7 18 18 | - 36 90 | 23/42% .
OTICHKOH

Coneprkanye JICKIIMOHHEIX 3aHSTHN [0 JMUCIAILTHHE

Pazpen 1. BzanmoneiicTBue 1azepHoro H3JTYICHMSI ¢ 00bEeMHBIMH MATEPHATIAMH.

Tema 1. OcobeHHOCTH nasepHOTO  BO3NEHCTBHS  Ha MaTepHabl:  MeTallIbL,
HOJIyIPOBOJHUKH, JTUIICKTPUKH;

Conepkanne Tembl. OCoGeHHOCTH B3aWMOJICHCTBHS SNIEKTPOMArHUTHOTO M3TYUEHHS C
KPACTAJNIMICCKOH PEUICTKOH DPasHyYHBIX BEIIECTB; BO30Y)K/ICHUE DIEKTPOHHOH H borOHHOM
PEIICTOK; TEIIOBOM 1 abJISIMOHHEIH MEXaHU3MbI BO3/ICIHCTRHS, BIHSHIC OKpY2KarouieH cpe/el Ha
PasBUTHE JIA3EPHO-MH/y[IMPOBAHHBIX TIPOIIECCOB,

Tema 2. Jlazepras TBeprodasnas Mojudukamms IIOBEPXHOCTH.

Conep:kanue Tembl. [IpsMoe CTPYKTYpHpOBaHHBIE TIOBEPXHOCTH MATEPHANIOB; Ja3epHEIe
TCPMOYIIPYTHE IPOLIECCHL; MUTpaLyst JICPEKTOB; 06pas3oBaHue MePHOANIECKUX CTPYKTYD;

Tema 3. JlazepHO-HEAYIHPOBAHHAS TLIA3MA: 0COOEHHOCTH CBOMCTE 1 IIOBEJICHHU.

Copep:kanne tembl. OcobeHHOCTH TCHEPAlMK  Ta3ePHO-HHIYIIUPOBAHHON IIJIa3MEL,
Kputepuit Jlebasi, NMOHATHE SKPaHHPOBAHHUS; YJAPHEIE BONHEI B IIasMe; TepMalu3aius Hu
CTAOUIIM3AIMS IIa3MEI,

Paspen 2. JlazepHble MeTOMBI OJTyeHHs HAHOMATEPHAIOB

Tema 1. Texnonornu ceepxy-BHH3;

Conepikanue Tembl JlasepHo-MHAyIHpOBaHHOE TOJIyYCHHC MMKPO ¥ HAHOYACTHII,
OCOOCHHOCTH CBOMCTB; BIIHSHHE MCTONA HOMydeHNs Ha pasMmep 1 GopMy MOBEPXHOCTH;

Tema 2. Texnomoruu cuusy-sBepx

Cogep:kanne  TeMmbl. Jlasepro-unnynmposannas  camocGopka ATOMApPHBIX |
MOJIEKYJIAPHBIX KNACTCPORB, YIPABJICHHE IPOIECCOM COOPKHM YACTHI] B IUIA3ME 33 CUCT CHCTRHS
BHCIIHUX MOJICH; METOBI OCAXKICHHS U KOJUIEKIIHH HAHOYACTHIT 1 CTPYKTYP.

Tema 3. KoMOMHHPOBaHHbBIC METOMBI MOJTyYCHHAS



Conepxanue Tembl. JlasepHO-TIa3MEHHBIE TEXHOIOTHH, Ja3¢pHOCTUMYJIMPOBAHHOE
OJICKTPOHHO-IIyHEBOC ~OCAKNCHME YACTHUI, JasepHas aKTHUBALUSA IOMIOKEK M JIA3ePHO-
HUHIYLIHPOBAHHOE XMMUYECKOE OCaXK/ICHHE YACTHII,

Pazaen 8= B3aunmopneiicrue JIEKTPOMATHUTHOT'O H3JIYYEeHUS ¢
HAHOCTPYKTYPHPOBAHHBIMH CPeAaMH.

Tema 1. Paccesiiie ONTHYECKOro U3ydeHNs HA MATIBIX YACTHIAX .

Copep:xanme Tembl. Teopun paccesHus: Pones 1 Mu; ocoGeHHOCTH B3aUMOJICUCTBHUS
U3JTy4EHHUS ¢ HAHOOOBEKTAMH B 3aBHCHMOCTH OT [UTMHbI BOTHEI H3JIy4eHUA U pasMepoB 9acTHIL

Tema 2 Vcunenune usnydenus na HaHOOGbEKTaX.

Conepxanne Tembl. DpbekTbl ycuteHus GNHKHETO MONA, IJIA3MOHHBI PE30HaHC,
MHIYIUPOBAHHOE IIPOCBETIIEHUE M HOTIIOICHUE CPEIBL.

Coaep:ranue JIA0OPATOPHEIX 3AHATHH MO AUCHUTLIHHE

Pazpen 1. BzanmoneiicTBue j1azepHoro m3jydenns ¢ 06beMHBIME MaTepHAJIaMH.

Tema 1. DddexTsr Bo3HUKAIONME TIPH BO3/IEHCTBHN Ja3epHOTO U3JTy4YeHH s HA IOBEPXHOCTD
MUIIEHH,

Tema 2. DddexTrl BO3HHUKAIOMHME HA TOBEPXHOCTH MHIIEHM IIPH BO3AECHCTBUH KOPOTKUX
HMITYJILECOB.

Tema 3. 'enepanust 1 KOHTPOIIb PacCIPOCTPAHEHHS Ja3epHOU TLIa3MEI,
Pazaen 2. Jlazepubie MeToan! moryyenns HAHOMATEPHAJIOB.

Tema 1. Ocaxaenye IpoyKTOB JTA3ePHOI AGISIUT Ha XOJIOTHYIO IMOJJIOKKY KOJIJIEKTOP.

Tema 2. GopMupoBaHye KOITOUTHEIX CHCTEM.

Tema 3. Ocaxnenne KOMIOMHBIX CTPYKTYP B BUAE TOHKHX IIJICHOK.
Pazpen 3. B3aumoaeiicTBre 351eKTpOMarHuTHOTO H3JIyYeHHUsI ¢ HAHOCTPYKTYPUPOBAHHBIMH
cpelamu.,

Tema 1. HccnenoBanue CBI3H MeXIy ONTHYECKUMH H MOP(}OJIOTHIECKUMH CBOHCTB
HaHOMaTepHaJIOB, HA IPUMEPE KOJIOUIHBIX CHCTEM,

Tema 2. MccnenoBanne CBA3H MEXLY ONTHYCCKUME H DIIEKTPODU3NYECKAMH CBOHCTBAMHU
HaHOMAaTEPHAJIOB, Ha MPUMEPE TOHKUX OCTPOBKOBBIX ILICHOK.

3. OBPA3OBATEJILHBIE TEXHOJIOTUU
B nperonmaBamum  TUCIIMILTHHBD «/lasepnele  Hanomexmonozuu»  WCHONBIYIOTCS
PazHOOOpasHble 00pa3oBaTedbHBIE TEXHOJIOTHH KAk TPAIULHOHHBIC, TaK U C TpPHMEHEHHEM
AKTHUBHBIX U HHTEPAKTUBHBIX METOJIOB O0YUEHHS.
AKTHBHbIE M HHTEPAKTHBHBIC METOJIBI OO0y dCHIIS:
—  Humepaxmuenas nexyus (mema Nel.1- 3.2 );
— Ipynnosas ouckyccus (mema Nel.1,2.1,3.1);

6. OLIEHOYHBIE CPEJICTBA JUISI TEKYIIETO KOHTPOJISI YCHEBAEMOCTH,
ITPOMEXYTOYHOM ATTECTAIIAU 110 UTOT'AM OCBOEHWSI
ANCHUIVIMHBI 1 YYEBHO-METOJHYECKOE OBECITEYEHUE
CAMOCTOSITEJbHON PAFOTHI CTYJAEHTOB

TECTOBBIE BOITPOCBI U 3AJTAHUS JIJISI 3AYETA

o nasepHoMy cHHTE3y HAHOMATEPHAIIOB:

1. OcobeHHOCTH B3aUMOIEHCTBIS 1a3ePHOTO H3IYICHHS C BEIECTROM.

2. JlazepHO-MHAYITHPOBAHHAS. METPANHA J1e(heKTOB. CamoopraHn3anust HOBEPXHOCTH 10T
JCHCTBUEM JIa3ePHOTO HU3JIydEeHHS.

3. JlazepHoe nnapnenne marepuanos. 'mypoxnHamMudcckue TIPOLIECCHI B BAaHHE paciliaBa.

4. Jlazepnast abnsnus. PexxuMBl pacimupeHs mIasMeHHOTO baxena.

5. AGnaums B XHIAKOCT. BBIHOC MaTephana B >KHIKOCTE. Pacnpoctpanenne ynaproii
BOJIHBI HA TPAHHUIIE MUIICHD KUIKOCTD.

6. IloHsTHE KOJIOMIHBIX CHCTEM. Y CTOMYHBOCTE KOJIJIOUIOB.



7. OcCaXaeHHE UPOINYKTOB JA3CPHON  AGIIALHH. Xumuueckast, ¢usnyeckas u
MEXaHUYCCKask aKTUBAITUS ITOIJIOMKKH.

[To xnactepam:

1. DddexTrr camooprannszanmm HOBEPXHOCTH IO ASHCTBHEM JIA3€PHOTO W3ITYUEHH.

2. ®paxrampubiit  kmacrepsl.  OcoGeHHOCTH CTpyKkTyphl. Ilomsarue ¢paxranpHOi
pasmeprocTH. CKelnmuHr-3¢dexr.

3. ®usmveckue CBOMCTBA HAHOMATEPHUAIOB. PasmepHbIe 3¢ ek

4. (dusnyeckwe CBOWUCTBA KIACTEPOB. Pasmepnble addexrbl BBHI3BaHHBIC CBS3AHHBIME
COCTOSIHUSIMH BEIIECTRA.

5. CocoGb1 m3mepennst HpakTanbHON pasMEPHOCTH.

6. 3MeHEHHME IIEKTPHYECKHX B OITHYCCKUX CBOMCTR KJIACTEPHBIX MaTEPHATIOB.

7. ®a3oBLIC TIEPEXO/IBI B KIACTEPHBIX Marepuaiax.

o yranepony:

1. Amnotponmsie popmer yriaeposa.

2. QasoBble nuarpammsl yrimeposa: Jluarpamma Bammm, ANbTEPHATUBHAS AMarpaMmma
Yaiitrakepa.

3. OcoGennoctn (asoBBIX MEPEXOIOB OT TEMIIOB JIa3€pPHOIO HArpeBa YriepomHbIX
MHIIICHEHN,

4. JlazepHoe Bo3mefiCTBHE Ha YIICPOIHBIE MHINEHH B SKHIKOCTH. HelicTBrue ynapHbIx
BOJIH.

5. Jlaseproe naBneHue yriepoHEIX MUNIEHEH B BO3/yXe.

6. JlasepHoe HambLIeHHE TOHKHX YIIEPOAHBIX IUIEHOK, aMOp(HBIE W KPUCTAIIMYECKUC
IUIEHKH,

7. 'asopuHaMAECKHIT KOHTPOJIb PACTIPOCTPAHCHHUS MIa3MEHHOT0 $akema. dopmuposanue
IIEPUO/TMYCCKOTO penbeda 0CaxICHHOTO Cos.

8. Yrpaenenue pacnpocTpaleHneM (aKesa 3a CIeT JeHCTRIS BHEIIHIX O,

TECTOBBIE BOIIPOCBI U 3BAJIAHMSI J1JISI PEATHHT-KOHTPJIST
Peiitunr-xonTposn Nol
1. Kakast mozens maseproii aGnsinuy HCHonssyeTes UpH TEMIICPATypax BBIIIEC KPHTHIECKOH ?

BapraHTsl 0TBeTa: a — TeIIOBAas MOJIEE JTA3ePHOM abysuy; 6 — THAPOAMHAMIYECKAs MOJIEND
Na3epHO#t abIisImK; B — IS TAKUX TEMIIEPATYP He CYLIECTBYET aIeKBATHOM MOJIEIH.

2. B uem 3aximouaercs s3pdeKT «3axaikmy» HaHOKMACTEPOB IIPH JIazepHOk abuanuu 7.

Bapuantel oTBETA: & — CTONKHOBEHHS YACTHI[ B nape, pacuimpsIomeMcs B BakyyM,
IpCKpamaroTes Ha HEKOTOPOH CTaluM mpouecca; 6 — (GopMupyeMble HAHOKJIACTEPE! MPUOOPETAIOT
CBEPXBBICOKYIO TBCPIIOCTB; B — C(OPMUPOBAHHBIE HAHOKIACTEPHI IOJTHOCTHIO OCAKIAIOTCS HA
UCXOJHYIO IIOBEPXHOCTD.

3. moveMy TS MepeHoca CTPYKTYpPhl MHLICHH Ha ITOMJIONKKY MPEAIIOYTUTENHHO HCIIOIB30BAHNE
JIA3CPHOTO M3JIYUCHHS ¢ MAJIOH JUIHTEIBHOCTHIO HMITYIIbCA ?

Bapuanter oTseTa: a — mponecc meperoca CTPYKTYPBI IIPOUCXO/UT ORICTpee; 6 — Ipu
BO3JICHCTBIM KOPOTKUX JIA3PHEIX HMILYJIHCOB (hOPMHpYeTCs Y3KOHAIPABJICHHEIA ITy4OK MPOIYKTOR
JA3EPHON AOJISIHH; B — HPU BO3ACHCTBIM JIA3EPHOTO M3ITyYeHAS ¢ GOJBIION JUTHTCIBHOCTRIO UMITYJIbCA
IIPOUCXOMUT [ITYyOOKOE paspyIlCHHE MOBEPXHOCTH MUINECHH M [EPEHOC €€ CTPYKTYPBI CTAHOBUTCS
HEBO3MOYKEH.,

4. Paccunraiite n3MeHenue KoddguimenTa muddy3un UId HAHOYACTHIL C pamuycom 100uMm B
TIIMIEPHHE U BOJIE.

5. Bo ckonexo pas xosbdurment nuddysun s wacru ¢ pamaycoM 100uaM Oyjiet Menbie, yem
JUTS 9acTUIl ¢ paguycom 10HM.

6. Kax m3MeHuTHCSA K03 duImeHT mahdy3un ¢ ypenuueHneMm TeMIleparyps! rimuueprta Ha 100K,
7. Bo ckombko pa3s juddysus B 06beMe KUIKOCTH Oyner Bhime, ueM BOIM3M HOBEPXHOCTH C
pasMepHOcThIO D=1.2; D=1 .4,

8. [lo KaKkoro MakCHMasbHOTO pazMepa KJIaCTEPHI 30710Ta OY/1yT COXPAHATH IUIABYYECTE B BOJE, B
TIIMIIEPHHE; B CITHPTE.

PedTHHr-KOHTPOIL No2



9. Kaxod #3 yKa3saHHBIX METOOB MOJEIHPOBAHHS UCTIONB3YETCS B MOJEKYJISPHOM
HAHOTEXHOJIOTUH ?

BapuaHThl 0TBETA: a — METO MOJEKYIAPHON MEXAHUKH, 6 — METOJ Mounte-Kapio; 8 — 06a
BBIIIENIEPEYNCICHHBIX METO/IA.

10. Kaxo#t 00pexT paccMaTpuBaeTcst B HACTOSNICE BPEMS B KAYECTRE KBAHTOBOH TOUKH ?

BapuanTtel oTBeTa: a — momas TOYKA B SIIUTAKCHATHHOM cioe; 0 — MmOTynpoBONHHUK,
HCKTPUICCKHE XAPAKTEPUCTHKM KOTOPOrO 3aBHCAT OT €r0 pasmMepa U GOPMBI; B — JTHINEKTPHK,
SIIEKTPHYECKUE XapPaKTEPHCTHKU KOTOPOTrO 3aBUCSIT OT pasMepa.

11. Yto o3mavaet CTOKCOB CHBMT JIFOMHHECIEHIINH KBAHTOBEIX TOYEK upu Bo30yxennn Y-
U3NTyIeHHEM ?

BapuanTel oTBeTa: a — CMCILIEHHE ClIEKTPa TEOMHHECTICHIHN B CTOPOHY JUIMHHEIX BOJH; O
— CMCIICHAC CICKTPA JEOMHHECIIEHIIMN B CTOPOHY KOPOTKHX BOJIH; B — IIPH BO3IeHCTBHH Y-
uznydenueM CTOKCOB CABUI He HAOMIOIaeTcs.

12. Cyrb siBnieHHS KYyTOHOBCKOH GNOKAIEI OMHPACTCS HA TO, UTO 3apsyl He MOXET JIPOOUTHCS
beckoneuno. Kaknmu TUCKpEeTHBIME NOPIMAMH 3apsiy IePEHOCHTCS uepe3 6apbep ?

Bapnantel orBeTa: a — mMOpLMSMH, KpaTHEIME 3apsjty 9NIEKTPOHA; O — IOPIUSIMH,
KpaTHBIMH IIOJIOBUIE 3apsifa SAEKTPOHA; B — MOPLHSMH, KPATHEIME KBAJPaTy 3apsia SIeKTPOHA.
14, B kawecTBe Kakoro ojeMeHTa HCIONB3YeTCA KBAHTOBAS TOUKA B OZIHOBNIEKTPOHHOM
TpaHsucTope ?

Bapuantsr oTseTa: a — cTOKa; 6 — HCTOKA; B — 3aTBOpA.

15. Kakoe ycnmoBue sBusercs nawbonee BaXkHBIM IS dopmupoBanus 3G PEKTHBHOrO
rereponepexo,a ?

BapuaHTsl o1BeTa: a — HaUMEHbIIAs IUIONIALD COMPHKOCHOBCHUS, 6 — HAUGOIee GIM3KIE
3HAYCHMS NOCTOSHHBIX PEIIETOK; B — PABHBIE MACCHI BEIIECTB.

16. Kax wu3mensieTcst monoskeHHe YpoBHEHM, OTBEHATONIHX BO30YX/IEHHBIM 9JIEKTPOHAM, C
YMEHBIICHUCM pa3Mepa MOJIYIPOBOAHUKOBOH JaCTHITLI ?

BapuanTel oTBeTa: @ — YPOBHM CABHTAIOTCS B 0611ACTh 60JIEC HUZKHX 9Heprui; 6 — yposHU
CABUTAIOTCS B 00J1aCTh G0JIee BEICOKUX IHEPIHMA; B — YPOBHH OCTAIOTCS HA IIPEIKHEM YPOBHE, TaK
KaK c1a00 3aBUCST OT SHEPIHM.

PeiiTuHr-KoHTpOIBL No3
17. B 4em 3axirouaercs MeTos MOJICKYIAPHO-IY4eBOH SIUTAKCHH 7

Bapuantsl oTBera: a — BbIpalMBaHMe KPHCTAITMYECKHX CTPYKTYP IUPOUCXOJHUT C
TIOMOILBIO ITYHKOB ATOMOB HJIM MOJIEKYI, ABJIIOUINXCA KOMIIOHEHTAMH PAacTyIIEro COe{MHEHHS, O
— H300paKeHHE DIIEMEHTA UM CXEMBI BEIIONHSIETCS B BHIC PUCYHKA Ha METATUYECKON IIIEHKE;
B — MCIIAPCHUE IOCPENCTBOM Ja3€PHOTO M3IIyYCHHS, C NATLHEHIINM OCaXK/IEHUEM CTPYKTYP.

18. Tlpu xakoM yCIOBHH OCYINECTBISETCS MOCTONHBIN pOCT TOHKHX TUICHOK 110 MEXaHHU3My
®panka - BaH nep Mepae ?

Bapuaritel oTBeTa: a — HOCKE 3aBepmeHna (BOPMHPOBAHHS JBYMEPHOIO CIIOSI MIET POCT
TPEXMEPHBIX OCTPOBKOB; 6 — ATOMBI IIJIEHKH CHJIBHEE CBA3AHEI C TIOIIONKKOMH, JeM APy C APYroM;
B — aTOMBI IUICHKH CHJIBHEE CBA3aHbI MEXIY COOO0M, UEM C MOJUIOKKOIA.

19. Kaxo# MpuHITHIT 3a10)X€H B OCHOBY paboThI CKaHMPYIONIEr0 TYHHEIBHOTO MHKPOCKOIIA?

Bapuanter oTBera: a — MerannmMueckas Hria MOABOIUTCS K 00pa3smy Ha paccrosHHe
HECKOJIBKMX aHICTPEM W CKaHMPYET MOBEPXHOCTH; O — 3JIEKTPOHHEIA Iy4ok (OKycHpyeTcs Ha
00pasIie i CKaHHPYET MOBEPXHOCTD; B — PETHCTPHPYETCS ONTHIECKOS U300paXeHHe OAHON TOUYKH
00BCKTa, & MONHONEHHOE H300PaKEHHE CTPOUTCS IIYTEM CKaHWPOBAHMS.

20. Cornacno IPUHIWMITY IJIOTHON YIIAKOBKH B MOJIEKYJISIPHEIX KPHCTAJIIAX JIBA ATOMa COCEHHUX
MOJIEKYl HC MOIYT HAaXOJMThCA ONMXKe HEKOTOPOro paccTOsHHS. UYeMy paBHO jaHHOE
paccTostHuE?

BapuaHTel oTBeTa: a — CyMMe HOHHBIX panuycos; 6 — CYMM€ KOBAJIEHTHBIX PagdyCcoB; B —
CYMMe BaH-JI¢P-BaaJIbCOBBIX PAJANYCOB ITHX aTOMOB,

21. Kax 3aBHCHT DHEPIHs CBS3H OT uHCIa HYKIOHOB? OTBET JODKeH GBITH OCHOBaH Ha
TIPCANONIOIEHNH, YTO BCE HYKIOHBI Spa PABHONEHHBI M KaXIBLA B3aMMOJEHCTBYET TONBKO C
OiM3iexammMu, Kak MOJIEKYJIBI B KAIIE YKUTKOCTH.



Bapl'/IaHTBI OTBCTA: a4 — 3HCPTUA CBA3H IIponopuroHalIbHa IIOJIIOMY YHCIIY HYKIIOHOB, 0 -

JHEPrusl CBA3U O6paTHO [IPOIIOpIIMOHATBHA IIOJTHOMY YHCIIY HYKJIOHOB; B — SHCPIHUs CBSI3U UMEET
OKCIOHEHIIUATILHYIO 3@aBUCHUMOCTD OT IOJIHOTO Y1CIIa HYKJIOHOB,

1.

BOIIPOCBI K CAMOCTOSTEJBHOMN PABOTE CTYAEHTA:
ITpunnumne! paorsl 1a3epos:

puHummer paoter nasepos; CxeMa MOCTPOEHHUS, HCTOUHHKHA HaKayku; OTKPEITBIE PE30HATOPEI U
MOJIOBBIH COCTAB H3Iy4eHHS; PacmpocTpaHeHwe TraycCoBBIX Iy4yKkoB; OCHOBHEIE MapaMeTpEl
JIa3€PHOTO U3NYUCHUS,

2.

10.

11.

®oun

CxembI1 00J1yqenust:

CxeMbl 00IIyq9eH s, HCIIOIb3YEMBIE B COBPEMEHHBIX JTa3epHBIX TEXHOIOTUAX; JInH30Bas u
3epkanbHas  ¢okycupoBka;  Ilpoexmmonnas — cxema;  MeTomn CKaHMPOBAHUS,
HubpakironHas onTuka.

Onruyeckne cBoiicTBa MaTepHaIoB:

OtpaxaresnbHas U TOITOLIATENbHAS CHOCOGHOCTH, KOO(QHUIUEHT MOIJIOMERNs cBeTa U
METO/bI WX m3MepeHus; Mneanenas wu  peanbHas  onruueckue IIOBEPXHOCTH;
Hurepdepennvionnsie  spienus; Poib TCMICPaTypsl M (asoBBIX  IIEPEXONOB;
O¢dexruBHas normomarensHas cioco6HOCTS.

JlazepHblii HArpeB TBEPABIX Te:

JlasepHbI HArpeB TBEp/ABIX TE, Kiaccuduxanus yenosuii o6mydenus; Onnomepnoe u
TPCXMEPHOE MPHOTIKeHHs; OOy IeH e ABIKYIMMCS JIA3ePHBIM JIIy9OM.
IoBepxnocTHrbIe TepMoOynpyrue aedopmanmn:

HosepxnocThble TepMoynpyrue nedopmarn - TEOPETUIECKas MOAENb; ANIIPOKCHMAIINS
KOPOTKMX H JUIMHHBIX HMITyJIbCOB; M3smenenne npopuis o6IydaeMoil MOBEpXHOCTH:
HeobpaTuMoe paspylieHre MaTepHaa.

SIBjIeHMs, HHUIMHPY eMble HI3KOHHTEHCHBHBIM U3/Iy4YeHHeM:

(moopeclieHIMs; TeHepanus HOCHTeleH 3apsjia; BICKTPOHHAs sMHuccHs; (GoTo u
TEpMOIecOpOIHs; TepMOIA((y3ust; MOBEPXHOCTHDIE BJIEKTPOMAarHUTHEIE BOJIHBL.
Jlazepuas aGusiuMs: IOBEPXHOCTHOC —ILIABICHHUC, IIOPOTH WCHAPEHWsI MaTepuana;
pasBUTOC HUCHapeHue; abnsums 0e3 TeI0OTBOMA; yOAJICHHE KHIKOM ¢a3sr dakenom
IIapoB.

Jlazepuo-naaynnpoBanHas M1a3sMa: IePBOHAYATBHAT HOHM3AIKS Fa30B0H CPEeOBI B 30HE
JIA3EPHOTO BO3/IEHCTBUS; JIA3ePHbIH HAIPEB IUIa3MBbl; DJIEKTPOHHAS JIABHHA; o0pazoBanwe
TTasMBL B HCTIAPACMOM BEILECTBE; paslieT IUIa3MBI B BAaKYYM; JIA3€pHBIH 11poGoii razos;
OIITUYECKHE Pa3ps/Ibl; DHEPreTHUCCKU Oajanc.

IloBepxHOCTHLIE XMMHYECKHe peaKiusi: doromTHyecKue IPOLIECCHI,
TCPMOXUMUTECKUE  peaKUUM; IOJNOXKHTCNbHAS U OTPHLATENbHAS OODATHAS CBA3D,
MOJICTHPOBAHUC;  ra30TPAHCIIOPTHOE  JIUMUTHPOBAHHE; OCOOCHHOCTH — HMITYIIbCHOTO
00MIyYenns; Peakiiuy Ha TPAHHULIE TBEPOE TENO — KHIKOCTD.

ITorepxnocTHBIE CTPYKTYpPBI B 30HE JIA3ePHOr0 O0IYyYeHHUS: pPE3OHAHCHBIE U
HEPC3OHAHCHBIC NOBEPXHOCTHRIS CTPYKTYPHI; MOJEH POCTA HOBEPXHOCTHBIX CTPYKTYD;
Jlazepuble HAHO M MMKPOTEXHOJIOTHM: OYHCTKA HOBEPXHOCTH;  (oTostmrorpadus;
IIOBCPXHOCTHOE  JICTHPOBAHME,  OTXHI WM M3MCHEHHe  (Da30BOr0  COCTaBa;
CTPYKTYPUPOBAHHE, NIPO(YUIMPOBAHNE H IIOJMPOBKA HOBEPXHOCTH; JIA3EPHBINA 1TPHHTHHT
MUKPOCBCPIICHUE;  CTPYKTYpHPOBAHME B 00bEME  IIEPBOHAYANBHO  IIPO3PAYHBIX
MATCPHAJIOB; XMMHIECKOE OCAXACHHE TOHKHX IUICHOK; JIA3CPHOEe HAIBUICHHE; JIa3epHOE
[IPOTOTHITUPOBAHHE.

OLCHOUNBIX  CPEACTB  JUIA  IIPOBEJCHUS ATTECTAMH YPOBHS  CPOPMUPOBAHHOCTH

KOMIIETCHIIMH 00Y4aiOIUXCs 0 TUCIUIUIMEE 0QOPMIISIETCS. OTHEIBHbIM JIOKYMEHTOM.

7. YYEBHO-METOJANYECKOE U NWH®OPMAIIMOHHOE OBECHIEYEHAE

ANCOMIIIMHBI
7.1. KnurooGecneueHHOCTD
HaumeroBanue nutepatypsi: astop, HasBaHue, BUL H31aHus, U3JaTeNhCTBO Ton KHHUI'OOBECNIEYEHHOCTD
U3aHWs1 _
Konuaecrso Hamnuue 8
IK3EMTLIAPOB EKTPOHUION

W3J4aHni B onbnnoreke

1

|



onbnuorexe Bnl'Y s
COOTBETCTBHM C
OI'OC BO

Bal'y

OcHoBHas nutepaTypa*

1. Beenenue B (eMTOHaHODOTORNKY. DyHAAMEHTANBHBIE OCHOBBI 1 2015
JIa3€pHBIC METOXBI YIPABIISIEMOL0 OJTYYEHHA U JUATHOCTUKH
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHANOB : yueGHoe mocobue / C. M.
Apakensn, A. O. Kyuepux, B. T Ipokomes [i ap.] ; mox peaximeii C.
M. Apaxensn. — Mocksa : Jloroc, 2015, — 744 ¢. — ISBN 978-5-98704-
812-2,

hitp://www.iprbo
okshop.ru/40504.
html

2. lllaxwo, E. A. JlazepHble MHKDO- 1 HAHOTEXHOIOIHY - yuebHo- 2015

http://www.iprbo

METOHeCkoe 10COONE M0 MpaKTHHeCKUM paboTaM s cTynenTos / E. A. OkSholi]'tru/lén“g

Hlaxno, A. A. Camoxsanos. — Caukr-Iletep6ypr : Vausepeurer UTMO, "

2015. —45 c. — ISBN 2227-8397. |

3. DU3MKO-XMMHYECKHE OCHOBbI HAHOTEXHOJOTHIL ; METOIGCKHG http://www.iprbo
okshop.ru/63530.

ykasanws / coctasutenn M. B, Konmakos, E, B, ITetpoga, A. @.
Hpecssaunukos. — Kasans : Kazanckuil BanoHasunii

MICCIICI0BATENBCKNI TeXHONOrMYecKuit yHuBepeutet, 2016, — 64 ¢, —
ISBN 2227-8397.

html

JonosnuTensuas ureparypa

1. Beitko, B. II. JlasepHsie MAKpO- 1 HAHOTEXHOIOIMH B 2011
MUKPOIJICKTPOHMKE ! OMOPHBII KOHCIIEKT nexunii / B. IT. Beliko, ——

http://www.iprbo
okshop.ru/67419

|
Cankr-IletepGypr : Vausepcuter UTMO, 2011, — 141 ¢, — ISBN 2227- fitm
8397.

2. MeTosIBI IOy YeHMs M HCCTe0BaHus HaHOMATEePHAIIOB 1 2015 http://www.iprbo

HaHOCTPYKTYp. JIabOpaTOpHEI MPaKTUKYM 110 HAHOTEX HOJIOIHSIM *
yuebHoe nocobue / E. JI. Muutuna, H. 3. Ieperrok, A. A. EBnoxumos [
ap.] ; nox pepaknueit A. C. Curosa. — 5-¢ m31. — Mocksa :

| JIaboparopust suanmii, 2017. — 185 ¢. — ISBN 978-5-00101-473-7.

okshop.ru/88492.
html

7.2. Ilepuognyeckue U3aanus

1. XKypnan «Poccuiickue HaHOTEXHOTOrUE

2. Kypnan «Ksantosas DJIIEKTPOHUKA)Y

3. Kypnan «HaHo- 1 MEKpPOCHCTEMHAS TEXHUKAY)
7.3. UnTepHeT-pecypcebl

1. http://www.nanometer.ru/

2. https://www.ntmdt-si.ru/

3. https://www.planetaedu.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAACHUATIIIUHBI

s peanMsanyMu  IaHHOM TUCIMIUTMHBI  HMeIoTCs CUCIUAIBLHBIC TIOMCIIEHUS JUIS
OPOBENCHUS 3aHATHH JIeKYUOHHO20 MUNQ, 3auamuil npakmuieckoz2o/1abopamoprozo muna,
Kypcoeozo npOekmupoeanus (6bInoinenus Kypcogelx pabom), 2PYNNOBLIX U UHOUBUOYANLHBIX
KOHCYRomMayul, mexywje2o KOHMpONs U npomMexscymounoii ammecmayuy, a maxoce nomeueHus
Ons camocmosmenvrot. Hpaxruueckune/maboparopurie paGoTsl IPOBOJSTCSA B KOMIBIOTEPHBIX

Kilaccax v y4eOHO-HayYHBIX J1aG0paToOpHsIX xad. dullM

HepequL MCITOJIE3YCMOT0 JINHEH3UOHHOTO IIpOrpaMMHOTO obecrieueHus:

® Tekcrossiit penaktop MS Word;
* Tabnuunelit nponeccop MS Excel;
* Crcrema nuHaMHuYecKux npeserTtanmit MS Power Point;
e Cucrema MaTEeMaTHYECKHX U HHXXCHEPHEIX

pac4éror

MATLAB.
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