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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.26 OcHOBBI HAHOTEXHOJIOTUH

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.03.04 Dj1eKTpOHKMKA U HAHOAJICKTPOHUKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA
Kypc 3
Cemectp 5
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 216/6 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JlabopaTopHbIie pabOThI 18 4acoB

[IpakTryeckue 3aHATUS 18 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 108 9acoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 5) cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
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KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl

(HammMeHoBaHUe Kadeaphl)
17.01.2022 npotokos Ne 12

(mara)
3aBenyrouuii kadenpoit COI'JTACOBAHO H.1. Cymennos

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO H.U. Cymenuon
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okenept(sl): Jlanun Baagumup Aanrapaosuy, qupexkrop OOO "HII® Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Paznen 1. IEJIb OCBOEHMA JUCHUITIJIMHDBI

[lenb0 OCBOCHHS UCIUIUIMHBI SIBJISICTCS JOCTHD)KCHHE IUTAHUPYEMBIX pPE3yJIbTaToB OOydYeHUs,
COOTBETCTBYIOIMX ycTaHOBICHHBIM B OIIOIT nHaukaropaM JOCTUKEHUS KOMITETEHIIMN:

KO,Z[ 1 HAMUMCHOBAHUC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKATOpa JOCTHKEHUS
KOMIIETCHIINU

PesynbTarel 00yueHus

1. OIIK-1 Cnocoben
HCIIOJIB30BAaTh MOJI0OKEHUS,
3aKOHBI U METOJIbI
€CTECTBEHHBIX HayK U
MaTEMAaTHUKH JJIsl PELICHUS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

OIIK-1.1. 3naer
byHaaMeHTaTbHbIEC 3aKOHBI
HPUPOJIBI U OCHOBHBIE
dusnueckue u
MaTeMaTU4eCKUE 3aKOHBI.

3HAHHUSA: - HAYYHO-TEXHUYECKHUX
poOJIeM U TIEPCIICKTHB PA3BUTHS
HaHOTEXHOJIOTHH, €€ CBS3U CO CMEKHBIMHU
obnactsamu; - ¢yt 3P heKToB,
OTIPEIETIAIOMNX 0CO0ObIe (PU3HKO-
XUMHYECKHE CBOMCTBAa HAHOMATEPUATIOB;
- BUJIOB U CBOICTB HAHOOOBEKTOB,
HAaHOMAaTEPHAJIOB, MPUOOPOB U YCTPOKCTB
Ha UX OCHOBE; - TEXHOJIOTHYECKUX
MPOIIECCOB MOJIYYeHUS U 00pabOTKU
HAaHOMATEPHAJIOB, UX BO3MOXKHOCTH,
OTpPaHHYCHUS, B3aUMOCBSI3H U
NIEPCIICKTUBBI Pa3BUTHS; - 000PYIOBAHUS
¥ IPUOOPHO-METPOJIOTHUECKOM Oa3bl IJIst
CO3/IaHUS U UCCIICJIOBAHUS MAaTEPHAJIOB C
HAaHOMETPOBBIM IPOCTPAHCTBEHHBIM
pa3penieHneM U UX BO3MOXKHOCTH.
YMeHHUSI:

HABBIKH:

OIIK-1.2. Ymeer
PUMEHSTH (PU3NUECKUe
3aKOHBI U MaTeMaTHYECKHE
METO/IbI JUIsl peIlIeHus 3a1a4
TEOPETUYECKOI0 U
MPUKIIATHOTO XapaKTepa.

3HAHUS:
YMeEHHSsI: - OTIPENIENATh U cOOUpaTh
HEO0OXOUMYIO UCXOHYIO HH(POPpMAIIHIO
B 00J1aCTH HAHOTEXHOJIOTUH; -
aHAJIM3UPOBATh U MPOTHO3UPOBATH
paboTocrnocoOHOCTh HAHOMATEPHAJIOB,
YCTPOMCTB 1 IPUOOPOB HAa X OCHOBE B
Pa3IMYHBIX YCIOBHIX UX SKCILTyaTalllu;
- paboTaTh Ha CKAHUPYIOIIHUX 30HI0BBIX
MUKPOCKOIIAX; - MJIAaHUPOBATh U
COIIPOBOKIATH TEXHOJIOTHUECKHUE
MPOIIECCHI TTOTYyUYEHUs, 00paOOTKHU 1
WCCIIEIOBaHMS MaTEPHAIIOB C YIETOM

3¢ (HeKTOoB, OMpeAEAIONUX UX 0COObIe
CBOMCTBA.

HABBIKH:
OIIK-1.3. Bnaneer 3HAHUSA:
HaBBIKAMH HCTIOJIb30BAaHUS |YMEHMS:
3HaHUH QU3MKH U HABBIKH: - pa0bOTHI CO CKAaHUPYIOIIUMHU

MaTEMATUKHU IIpHU PCIICHUNU
MPAaKTUYCCKUX 3a1aa4.

30H/IOBBIMH MHKPOCKOIIAMH U METO/IaMHU
WCCIIEIOBAHMS TIOBEPXHOCTH
HaHOOOBEKTOB B MPOQECCHOHATHLHON
JeSITETIbHOCTH.

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnumnamHa otHOCUTCS K 00s3aTenbHOM yacTu OIIOIL.
JlucuunianHa sBisieTcs 00s3aTeIbHOM




Jns  mpopomkenust  (GopMupoBaHUS — 3aABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
npenuectsyommx aucuuminH: Maremaruka (OIIK-1), ®usuka (OIIK-1), ®uznueckue OCHOBBI
anektporuku (OIIK-1), ®usuka konmeHcupoBanHoro coctosiHus (OIIK-1), dyHKUMOHATBHAS
anektponuka (OIIK-1), Teopernueckue ocHoBbl AtekrporexHuku (OIIK-1), Xumus (OITK-1),
Teopernueckne  ocHOBbl  anekTporexHuku  (OIIK-1); mpaktmk:  YueOHas  mpakTHUKa
(o3naxkomurenbHas) (OITK-1)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITETEHIIMH B CIAEAYIOMIMX AUCHUIUTMHAX: OCHOBBI JIYYEeBBIX M TU1a3MeHHbIX TexHojorui (OITK-
1), OcuoBbl onrodnekTponuku (OIIK-1), TexHomorus marepuagoB U M3JSIHN DJICKTPOHUKH H
HaHo3ekTpoHukHu (OIIK-1), Mukpoanekrponnsie garuuku (OIIK-1); rocynapcTBeHHON UTOTOBOM
arrecrauun B ¢opme: IlogroroBka K mOpoleaype 3amiUTbl M 3allUTa  BBITYCKHOM
kB puKanoHHoi padotsl (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' M1

Jis dopmupoBaHus 3asABICHHBIX KOMIIETEHLUH HCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMU CTPATErMYECKMMH TEXHOJOTMSAMHU SIBIISIOTCS: JICKIMOHHBIE 3aHATHUS, IPOLELyphl
camMo00y4YeHHsI, IPAKTUIECKHUE U TaOOPaTOPHBIE 3aHITHUS

Ha nocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTUH: 3a/1aHMsl, THPOPMALIMOHHBIE, KJIAaCCHYECKast JISKIUs, TIPOOIeMHast JICKIUS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

5 cemecTp
. Konnuectso | Dopmupyembie
Bubl v TeMBI 3aHITHIA
JacoB KOMTICTCHITHH
Pa3nean 1. 48 OIIK-1
Jlextus. BBenenue B uHIyCTprio HaHOCHCTEM. OCHOBHBIC TTOHSITHS 6
U OTIpeICTICHUSI.
Jlexuusi. OcOOEHHOCTH CTpOeHUs HAaHOCTPYKTYp. CBoMcTBa 6
WHAMBUIYAIbHBIX HAHOYACTHI] U UX OCOOEHHOCTH.
[Ipaktuueckoe 3anstue. M3zydyenne nporpammsl yrnpasierus C3M. 6
JlaGopaTtopHas pabota. Texnuka 6ezonacHoctu. [lomyuenue 6
BUpTyanbHOro C3M n300pakeHus U OlIEHKa ero
MHGOPMATUBHOCTH.
3amanus A7 CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP
[ToaroroBka K ompocam Ha JEKIUSIX, BHITOTHEHUE TECTOBBIX
3aJIJaHUH, TOATOTOBKA K MPAKTHICCKUM JIADOpaTOPHBIM paboTam,
0o(OpMIIEHHE OTUYETOB IO BBIMOIHIEMBIM padoTaM, IOJTOTOBKA K
3alIMTE NPAKTHYECKHUX JJAOOPATOPHLIX PAa0OT. 24
Pasznea 2. 40 OIIK-1
Jlexuust. Oco6eHHOCTH (PU3UUECKUX B3aMMOICHCTBHM Ha 4
HaHoMacimTabax. CBOMCTBA HAHOOOBHEKTOB M HAHOCPE.
Jlexius. Metoapl moTy4YeHUs] HAHOPa3MEPHBIX MaTEPHUATIOB 4
[TpakTudeckoe 3ausTue. M3yueHrne HHCTPYMEHTOB MPOTPaMMBbI 4
00paboTku n3oopaxennii C3M.
JlaGopatopnas pabota. [Tonmydenue neporo C3M nzobpaxkeHus u 4
00padoOTKa pPe3yILTATOB YKCIIEPUMEHTA.




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP

[ToaroToBka k onpocam Ha JIEKIHAX, BHIIOJTHEHUE TECTOBBIX
3a/laHui, OATrOTOBKA K IPAaKTUYECKUM J1a00paTOpHBIM padboTam,
o(opMIIeHHE OTYETOB 110 BBIIOJIHAEMbIM padoTaM, MOATOTOBKA K

3aIIUTe MPAKTHYECKUX JTA0OPATOPHBIX PaboT. 24

Pasznea 3. 40 OIIK-1
Jlexuus. Metoapl uccneqoBaHusl HAHOMATEPHUAJIOB 4

Jlexuus. Metoapl BU3yasin3auuy NOBEPXHOCTH 4

[Ipaktuueckoe 3anstue. Mzydenne paboTbl CKAHUPYIOLIETO 4

TYHHEJIBbHOTO MUKPOCKOIA.

JlabopaTtopHas pabota. NccinenoBanue NOBEpXHOCTH TBEPBIX TEI 4

METOOM CKAaHHMPYIONIEH TYHHEIbHONH MUKPOCKOIMH.

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

[TonroroBka k onpocam Ha JEKLHUAX, BHITOJHEHUE TECTOBBIX
3aJJaHUM, TOATOTOBKA K MPAKTHUECKUM J1IAOOpaTOPHBIM paboTaM,
0o(OopMIIEHHE OTUYETOB I10 BBINOJIHIEMbIM padoTaM, IOJArOTOBKA K

3alUTe MPAKTUYECKUX Ja00paTOPHBIX PadoT. 24

Pazneu 4. 52 OIIK-1
Jlexuus. YranepoaHsle CTpyKTypbI 4

Jlextus. Metoas! GOpMUPOBAHUS HAHOIJIEKTPOHHBIX CTPYKTYP 4

[Ipaktuueckoe 3ansTue. M3ydenne paboThl CKAaHUPYIOLIETO 4
ATOMHO-CHJIOBOTO MUKPOCKOIIA

JlabopaTtopHas pabota. UccinenoBanue mOBEpXHOCTH TBEPABIX TEI 4

MCTOJI0M CKaHI/IDYIOH_Ieﬁ aTOMHO-CHJIOBOH MUKPOCKOIITMH

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UKCJIE BHIMIOJHEHNE
KP

[ToaroToBka K ornpocam Ha JIEKITUSIX, BBIMOTHEHUE TECTOBBIX
3a/laHui, MOJTrOTOBKA K MPAaKTHUYECKUM JT1a00paTOPHBIM paboTam,
odopMIIEHHE OTYETOB T0 BBIMOJHIEMBIM paboTaM, MOATOTOBKA K
3aIIUTe MpakTUYecKuX JaboparopHbix paboT. [Toaroroska k

HUTOTOBOMY KOHTPOJTIO. 36
WMHuas koHTaKkTHAs paboTa: 0
IToaroToBka K dK3aMEeHY 30
ITpoBeeHNe YK3aMeHa 6

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yueHne MUCHMIIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHs ¢ paboueil mporpammon, ee
CTPYKTYpOl W colep)kKaHHeM pa3JiefioB. Y4eOHbI Marepuans CTPYKTYpUPOBaH, HU3yueHHE
JUCIUIIMHBI OCYHIECTBIISIETCA B TEMAaTHYECKON MOCIIE10BAaTEIbHOCTH.

3aHATHS JIEKHIMOHHOIO THIA JAIOT CUCTEMAaTU3UPOBAHHBIE 3HAHUA [0 JUCLUILIUHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JeKIMOHHBIX
3aHATUN PEKOMEHYETCsI BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTtepualia; oopaniath BHUMaHUE Ha
(GOpMYIUPOBKM M KAaTEropuu, pacKphIBalOIIME CYTh HPOOJIEeMbl, SIBICHHUS WM IPOLECCa;
3a(puKCUPOBATH BHIBOJBI U IPAKTUYECKUE PEKOMEHIAIIHH.

[TonroroBka K 3aHATHAM CEMHUHAPCKOT0  THIA BKJIIOYAET O3HAKOMJIEHME C  IUIAHOM
MPAKTUIECKOT0/Tab0pPaTOPHOTO 3aHATHS; PAOOTY C KOHCIIEKTOM JICKIIHH, BEITIOJTHEHUE IOMAIITHETO



3ajaHus, paboTy ¢ yueOHOMl U y4yeOHO-METOAMYECKON JIMTepaTypoil, HayuYHbIMH HW3JaHUSMU M
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabodell mporpaMmoit
JUCLUIUINHBI.

CopneprxaHuie caMoCTOSATEIbHON PadoThI ONpeaenseTcs padodyeld NporpaMMoON JTUCIMILIHHEI,
OLICHOYHBIMU M METOJAMYECKMMH MaTepHallaMu, 3aJaHusIMH M YKa3aHHSIMH IpernojaBaTess.
CamocTtosTenbHasi paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAUTOPHOH (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSITENIbHON pabOThl SBJISETCS AJIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTeNbHas Cpela YHUBEPCUTETA, KOTOpas oOOecrneYnBaeT AOCTYN K
oOpa3zoBarelibHOM  mporpamme, paboueld  mporpaMMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMaM, MpodeccrnoHabHBIM 0a3aM JaHHBIX U MHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

N3yuenne JUCLUILIMHBI BKJIFOYAET BBITIOJIHEHUE KOHTPOJIbHOM paboTsl,
NPaKTUYECKHUX/Tad0paTOPHBIX pabor.
[lepuoauunocTh TpoBefeHHs, (OPMBI TEKYIIErO KOHTPOJS YCIEBAEMOCTH, CHCTEMa OIICHUBAHMUS
X0Jla OCBOGHHUS JMCLUUIUIMH TMpeACTaBlIeHbl B pabouell mporpamme. YCIOBHUS aTTeCTalluu
MPUBEICHBI B TEXHOJIOTMYECKON KapTe, BXOIAILICH B cocTaB paboueil mporpamMmbl JUCHUTIIHHBL.

o

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOGHO-MeTOIUYECKOE 0OecIeueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Cnucok HCTIONb3yeMOH JTUTePaTyphl
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |Hanorexnomoruu B »snekTpoHuke. Beimmyck 2 [Tekcr].
Mockga: Texnochepa, 2013. - 688 c¢. ISBN 978-5-94836-353-| http://e.lanbook.com/books/e

0. lement.php?pll id=76156
2. |Jlo30Bckwi, B. H. HanorexHomormum B 3JIEKTPOHUKE.

Beenenne B crenmanbHOCTh [DnekTpoHHBIH pecype] | https://e.lanbook.com/book/2

yaebHoe mocobue / B. H. Jlo3osckuii, C. B. Jlo3oBckwii. 2-¢ 06276

u3a., crep. Cankr-IlerepOypr: Jlans, 2022. - 332 c. ISBN
978-5-8114-3986-7.

3. [Ilonyuenue nepBoro M300pakeHUs CKaHUPYIOLIEH 30HI0BOM 51/
mukpockormu  (C3M) wum  obOpaborka  pesynbraTos| https://portal.volgatech.net/b
skcnepumenta [Tekcr] : wMeromudeckue ykaszaHus k| 00ks/Filimonov_poluchenie_

BBIMOJIHEHUIO JTabopaTtopHoit paboTel / M-Bo oOpa3oBanus u|pervogo_izobrazhenija_skani
Hayku P®, ®I'BOY BIIO "lloBommk. roc. TexHoa. yH-T'";|rujushej_zondovoj_mikrosko

[coct. B. E. ®umumonos, H. M. Cyurennos]. Homxkap-Oua: pii_2013.pdf
III'TY, 2013. - 47 ¢. Dx3eMIIApsl: Bcero S1.

4. |HccrnemoBaHue TIOBEPXHOCTH  TBEPIBIX TEI  METOJIOM 45 |/
CKaHWpYIIIel TyHHenbHON  wmukpockomuu [Tekcr] :| https://portal.volgatech.net/b

METOJAMYECKUE YyKa3aHWs K BBITOJHCHHIO JraboparopHoii|00ks/Filimonov_issledovanie
paboThI : [as cTyneHTOB HampasieHui noarotroku 201000,| _poverxnosti_tverdix_tel 20
210100, 210400, 210700, 211000, 220400, 221400] / M-Bo 14.pdf

obpazoBanust U Hayku P®, ®I'bOY BIIO "IloBomxk. roc.
TexHol. yH-T"; [cocT.: B. E. ®unumonos, H. 1. Cymenuos].
Nomkap-Omna: [TITTY], 2014. - 42 ¢. DK3eMIusIpsL: Beero 45.

5. |HMccnenoBanue MOBEPXHOCTH TBEPABIX TEJI METOAOM 43 /




CKaHUPYIOUIEH AaTOMHO-CHJIOBOM Mukpockonuu [Tekcr]
METOJAMYECKUE YKa3aHHUs K BBINOJHEHUIO JabOpaTOpHOM

:| https://portal.volgatech.net/b

ooks/Filiimonov_issledovani

paboThI [ CcTymeHTOB HampaBICHMI IOATOTOBKH | €_poverxnosti_tverdix tel 2
11.03.01, 11.03.02, 11.03.03, 11.03.04, 12.03.04, 27.03.04, 016.pdf
27.03.02] / M-Bo oOpa3zoBanusi u Hayku Poc. deneparuu,
OI'bOY BO "lloomxk. roc. texnon. yH-t"; [cocT. B. E.
®umnmonos].  Momkap-Oma:  III'TY, 2016. - 28 c.

6. [(I[lomyueHue BHUPTYaTbHOTO HU300pPAKEHHUS CKAaHUPYIOIICH 54/
3oug0Boi  Mukpockommu  (C3M) w  owmenka  ero| https://portal.volgatech.net/b
uHpopmaruBHoctu [ Tekcr] meron. ykasanus  k|0OKkS/Filimonov_Poluchenie_

BhINMoJIHEHUIO j1a0. pabotel / TOY BIIO "Map. roc. TexH. yu-| virtualnogo_SZM _izobrazhe

; [coct. : B. E. ®umamonos, H. Y. Cymennos]. Momxap- nija.pdf
Ona: MapI'TV, 2011. - 40 ¢. Ox3eMmisIpel: Bcero 54.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHHUS [Iporpammuoe
/Tl |ACHUS YIeOHBIX 3aHATHH, obecrnieuenHue
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 417 (1) IMpoekrop mynsTMeauiinbiii Hitachi|Microsoft Windows
CP-X 5 (1), YueOnas nabopartopusi|Enterprise, CrpaBounas
NanoEducator-8 Basic (1), Kommiekr|mpaBoBas cucreMa
yueOHou medenn (1) "Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JUTSL PEIICHUsST OCHOBHBIX
M10JIb30BATEIbCKUX 3a/1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOT0 MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHHS ), PETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHS MarepHualia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.

IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kputepuu onenuBanust
JJIEMEHTOB OIICHUBAHMUS
KOMITETEHIINH
[Toporosbiii OOyuaromuiicsi WMEeT 3HaHWS OCHOBHOTO MaTepuaia,| YAOBIIET-
YpOBEHb MPOSIBJISIET YMEHHE JIOTUYHO €T0 U3JlaraTh, HO MOXET BOPUTEIILHO




JOMYyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYIHPOBKH, HCIBITHIBAET
3aTPyJHEHMS B BBIIIOJIHEHUN IPAKTUYECKUX 3a0AHUMH.

[IpomBunyteiii  [OOyuarommiicss TBEpAO 3HAET NPOTPaMMHBIA MaTepuai,| XOpOIIOo

YPOBEHb U3JIaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS IIPU  PEIICHUU
IIPAaKTUYECKUX BOIIPOCOB U 3ajay, BJIAACET HEOOXOIUMBIMU
HAaBBIKaMU Y IPUEMaMH UX BBIIOJTHECHHUS

Bricokuii ypoBenp |OOyuarommuiicsi riryOOKO W TNPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO
MaTepuaj, TPaMOTHO U JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIAeT UCYEPIIBIBAIOIINE OTBETHI HA IIOCTABJICHHBIE BOIPOCHL. B
OTBETE TECHO YBSA3BIBACTCS TEOPUSA C IPAKTUKOW, IIPU 3TOM
oOyJaroImuiicss He  3aTpyAHAETCS C  OTBETOM  IIpH
BUJIOM3MEHEHUH  33/1aHus, CBOOOJHO  CIIpaBiseTCs €
3aJlayaMy, BONPOCAMHM M JPYIMMHU BUJAMU IIPUMEHEHUS
3HaHUH, TOKa3bIBa€T 3HAKOMCTBO C MOHOrpaduyeckoi
JUTEpPaTypo, NEPUOJNYECKHUMH W3JAHUSIMH, IIPABUIBHO
O00OCHOBBIBACT NPUHATBHIE pPELICHHs, CBOOOAHO BIAJEET
Pa3HOCTOPOHHMMM  HAaBBIKAMH, IIPUEMAaMU  BBIIIOJHEHHUS
IIPAKTUYECKUX paboOT

7.1. Tekymiuii KOHTPOJIb YCIIEBAEMOCTHU

Tekyuii KOHTPOJIb YCIIEBAEMOCTH OOECIICUMBACT OIICHMBAHUE XO0Jia OCBOEHUS JIUCHUILTAHBI
(MOmyJIsl) ¥ IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOTO KOHTPOIIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOM MUCHUIIMHBL. [lOpsAIoK COCTaBIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS TMPOLEAYpPhl OICHUBAHHUS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HA OCBOEHWE 3HAHWUM, YMEHHH, HABBIKOB W/ WM ONbITa ACATEIHHOCTH, IO

HaKOIUTEJIbHOW cucTeMe B OamiaXx ycTaHaBiMBaeTcsl nojoxeHueM o cucreme PUTM B ®I'BOY
BO {JII'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHast arTecTalysi oOy4yaroUIMXcs HallpaBjIeHa Ha OICHUBAHHUE Pe3yJbTaTOB OOy4EeHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHWi U3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

ISPEC=11.03.04_11
ICOMP=00K1

ICOURSE=3

IDISC=0OCHOBbI HAHOTEXHO0TUK
ITYPE=2

ITaskl

KTo BnepBble c034a1 aTOMUCTUYECKYIO KaPTUHY MUPA U MOXKET CYUTATLCS
npapoauTenem HaHOTEXHO/IOTUMN?



ITRUE

AemoKput Abaepckui
IFALSE

ApucToTtensb

IFALSE

®anec MuneTckui
IFALSE

Apuctapx Camocckum
ITask2

Kako y4€HbIn BnepBble A0Ka3as, YTO C TOYKU 3peHna GdyHAaMEHTa/IbHbIX 3aKOHOB
OUBUKN HET HUKAKUX NPEenAaTCTBMA K TOMY, 4TOObl co34aBaTb 0OBEKTbI NPSAMO U3
aToOMOB?

ITRUE

Puyapa ®mnaunc dertHmaH
IFALSE

Paccen AHr

IFALSE

Hopwuo TaHuryum

IFALSE

Xaponbpg KpoTtoun

ITask3

B Kakom rogy aamuHuctpauma CLUA npuHAana nporpammy «HaumoOHanbHaA
HAHOTEXHO/I0rMyecKasn MHULUMATUBAY, yTOo NO3BOANNO BNepBble Ha
rocy4apCTBEHHOM YpOBHE BblAeNATb CpeacTBa W NAAHMPOBATb pasBUTHE
HAHOTEXHO/1I0Tnn?

ITRUE
2000 roa
IFALSE
1998 rop,



IFALSE

2004 ropn

IFALSE

2001 ropn,

ITask4

Kaknumu KauectBamu go0/1KHbI 06/134aTb 06BEKTbI HAHOTEXHO1I0TUM
ITRUE

Pasmepbl 06BbEKTOB A0/1KHbI ObITb B gManasoHe oT 1 o 100 HAaHOMEeTPOB M Npu
3TOM O0/XKHbl U3MEHUTBbCA CBOMCTBA 3TUX OOBEKTOB OTHOCUTE/IbBHO WMX CBOWCTB B
MACCUBHOM COCTOAHUMN

IFALSE
Pasmepbl 06beKTOB A0/IKHbI ObITb B ANana3oHe oT 1 go 100 HaHomeTpoB
IFALSE

L ONXKHbI NU3MEHUTbLCA CcBOMCTBA 06bEKTOB OTHOCUTENBHO UX CBOMCTB B MAaCCMBHOM
COCTOAHUNU

IFALSE
HWKaKnx ocobeHHbIX Ka4ecTB y HAHOOOBHEKTOB HeT
ITask5

CornacHo KnaccuduKaumMm AMCNEepPCHbIX CUCTEM MO  arperaTHOMY COCTOSIHUIO,
CKOJIbKO BO3MOMHbIX KOMOBWHaUMN aucnepcHon ¢asbl U AUCNEPCUOHHOM cpeabl
cyuiecTsyeT?

ITRUE
9
IFALSE
6
IFALSE
3
IFALSE
2



ITask6

Kakune Bnabl caMocbOpKM HAHOCTPYKTYPHbIX MaTepPUaioB MOXKHO BblAe/UTb?
ITRUE

du3nyeckasa camocbopKa, Xummyeckaa camocbopka, buonormyeckas camocbopKa
IFALSE

MexaHuyeckas camocbopka, pusnyeckaa camocbopKa, xMummuyeckasa camocbopka,
buonormnyeckasa camocbopka

IFALSE

dunsnyeckas camocbopka, XMmmnyeckana camocbopka

IFALSE

MexaHunyeckas camocbopka, dusmnyeckaa camocbopka, xummyeckas camocbopka
ITask7

Kakune Bngbl HaHOCMCTEM NpeanoaaraeT KnaccupumKauma no MepHoCTH?
ITRUE

TpéxmepHble, ABYMEPHbIE, O4HOMEPHbIE, HYIbMEPHbIe

IFALSE

TpéxmepHble, ABYMEPHbIE, O4HOMEPHbIE

IFALSE

[lBymepHble, 0o4HOMEpPHble

IFALSE

[lBymepHble, 0o4HOMEPHbIE, HyIbMepPHble

ITask8

CKONbKO pelweéTok bpaBs BO3MOKHO B ABYMEPHOM C/ayyae YynopaaovYeHus
KPUCTaNIMYECKOM CTPYKTYPbI?

ITRUE
5
IFALSE
6



IFALSE

8

IFALSE

10

ITask9

OT Kaknx GpaKTopoB 3aBUCUT TUMN KPUCTANINYECKOM pPELLETKN?

ITRUE

KOOPAMHALMOHHOIO YNCNa, BHELWWHMUX BO3AENCTBUIM, 06bEMA maTepmnana

IFALSE

KOOPAMHALUMOHHOIO YMCNa, BHELWHMX BO3AENCTBUM
IFALSE

KOOPAMHALUMOHHOIO Yncna, o6béma matepmana
IFALSE

BHELLHWX BO34eNCTBUIA, 06bEMa maTepuana
ITask10

YTo Nno3BONAIOT 3a4aBaTb nHAEKCbI Munnepa?
ITRUE

MNonoxeHnA y3nos, HanpaBaeHUA N NIOCKOCTU B KpUCTanie
IFALSE

HanpaBaeHWA 1 N1I0CKOCTM B KpUcTanne

IFALSE

MonoxeHna y3nos 1 NIOCKOCTU B KpUCTanne
IFALSE

MNonoxeHnA y3noB 1 HanNpas/ieHNA B KpUCTanie
ITask11

CKONIbKO aTOMOB  COAEPXMT HaMMeHbllass M3  BO3MOMHbIX
C FrPaHeLEeHTPMPOBAHHOM KybMYecKkom peLéTkom?

ITRUE

HaHO4YaCTULa



13

IFALSE

12

IFALSE

9

IFALSE

14

ITask12

Kakune marmnyeckume umcna onpeaensatoT Ha OCHOBE MOHU3ALMOHHOIO NoTeHumMana?
ITRUE

INEeKTPOHHbIE Marnyeckme Yncna

IFALSE

CTpyKTypHbIe Marnyeckme yncna

IFALSE
INEeKTPOHHbIE U CTPYKTYPHbIE MarMyeckume ymcna
IFALSE

HuKakune

ITask13

Kakne Bnabl nedektos Bceraa 6yayt npucyTcTBoBaTb B HAHOMaTepuane?
ITRUE

TouyeuHble

IFALSE

TouyeyHble, NMHENHbIE, NOBEPXHOCTHbIE

IFALSE

TouyeyHble N NMHENHble

IFALSE

Hukakune

ITask14



Kaknm yactmuam npucyLLm BONIHOBbIE CBOMCTBA?

ITRUE

NiobbIM YacTMUaM BeLLLecTBa
IFALSE

doToHaMm

IFALSE

DNeKTpoHam

IFALSE

dnekTpoHam u GoToHam
ITask15

Kakon BMA  XMMMYECKOW CBA3MU
HaHOTEXHO/IoTUN?

ITRUE

CBAa3b cunamm BaH-Lep-Baanbca
IFALSE

KoBaneHTHan cBA3b

IFALSE

NoHHaA cBA3b

IFALSE

MeTannunuyeckas csasb

ITask16

ABNAETCA

NPUOPUTETHLIM

B

obnactun

Ha Bennumnny koadpdumumneHTa npo3pavyHoCcTU NoTeHUManbHOro 6apbepa BAUAIOT ...

ITRUE

Macca Yactuubl, AePpULUUT €€ SHEePrum 1 WMPUHa NoTeHLMANbHOro bapbepa

IFALSE

Macca YyacTuubl n 4eduumnT eé sHeprum

IFALSE

AednumT sHeprnm YacTmupl U WMPUHA NOTEHUMANbHOTo bapbepa



IFALSE

Macca YacTuubl 1 LULMPUHA NOTeHUMaIbHOro bapbepa

ITask17

JHepreTUyeckana moaenb KPUCTanNa COAEPHKNT ...

ITRUE

[INCKPETHble 3HepreTMYecKkme YpoBHM M SHEpreTuYeckmne 30Hbl
IFALSE

[VNCKPETHbIE SHEPreTUYecKMe YPOoBHM

IFALSE

dHepreTUYyeckune 30Hbl

IFALSE

HeT HM ANCKPETHbIX SHEPreTUYECKUX YPOBHEN HU SHEPreTUYECKUX 30H
ITask18

Kaknm o6pa30N\ U3IMEHAIOTCA rPaBuUTalUMoOHHOE n INEKTPOMArHUTHOE
B38MMOA€VICTBMH npu nepexoge Ha HaHOMacCLWTabbI?

ITRUE

C YMEHbLUEHNEM pPa3mepa 4acTtuu rpaBnTaumMoOHHOE Bsammop,eﬁcmme CTaHOBUTCA
cna6ee, d A/1IEKTPOMAlrHNUTHOE Bsammop,eﬁcmme CU/bHEE

IFALSE

C ymeHblUeHMEeM pa3mepa YacTul, rpaBUTALMOHHOE B3aMMOAENCTBME CTAHOBMUTCSA
CU/IbHee, a 3/IeKTPOMarHMTHoe B3anmoaencrTeme cnabee

IFALSE

C yMeHblUeHMeM pa3mepa 4YacTul, T[pPaBUTALMOHHOE U 3/1IEKTPOMArHMTHOE
B3aMMO/JEeNCTBMUA CTaHOBATCA cnabee

IFALSE

C YMeHbLLEHNEM pPa3mMmepa 4Yactuu, rpaBUTauMoHHOE U SNEKTPOMArHUTHOE
B3aMMO,D,EI>JICTBMﬂ CTaHOBATCA CU/IbHEE

ITask19

Yem 6y,CI,ET onpeaenAaTeCA BeJ/IMMUHA CUAbI  TpPEHUA MPU  Nepexoae Ha



HaHOMacWTabbI?

ITRUE

Maowanbio CONpMKacatoLWMXCca NOBEPXHOCTEN

IFALSE

Maccon ob6bekTa

IFALSE

PacnonorkeHnem o6beKTa M NJIOCKOCTN, Ha KOTOPOM OH PACNO/IOXKEH
IFALSE

Maowaabio CoONPMKacatoLWmMxca NOBEPXHOCTEN, Maccoli 06beKTa U PacroNoXKeHnem
06beKTa M NIOCKOCTU, Ha KOTOPOW OH PaCMO/IOXeH

ITask20

Kakoii mogenbio nam MoAensiMm MOXKHO afeKBaTHO OnucaTb MeXaHUYecKue
KosiebaHUA 1 pe30HaHCbl B HAHOPa3MepPHbIX cucTemax?

ITRUE

Mogenb rpysa Ha Npy»KMHKe, MOMELLEHHOTO B 3/1IEKTPOCTAaTUYECKOE Nose
IFALSE

Mozenb MaTeMaTU4YecKoro MaaTHMKa

IFALSE

Mogenb rpysa Ha Npy*KUHKe

IFALSE

Mogenb maTeMaTUYECKOro MaaTHMKA, MOZE b rpy3a Ha NPYKUHKe U Moaenb rpysa
Ha NPYXMHKe, MOMELLEHHOIO B 3/IEKTPOCTaTUYECKoe nose

ITask21
Kaknm obpasom M3meHAoTcA TepMOoaMHAMUYEeCKMe CBOMCTBA HaHocpea?
ITRUE

lpaHMUa ¢$a30BOro paBHOBECMA CMELLAETCA B CTOPOHY MEeHbLMX TemnepaTtyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAeTCs, TrpaHuLa CTabuAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLECTB ApYyr B
Apyre yBenn4ymBaeTtcsa



IFALSE

lpaHUUa ¢$a30BOro PaBHOBECMA CMELLAETCA B CTOPOHY 60/blIMX Temnepatyp,
TemnepaTtypa nNAaBAEHUA YBE/NNYMBAETCA, TPaHULA CTabUNbHOCTM CTPYKTYpbI
CMeLLaeTca B CTOPOHY 60onblIMX TEMNEPATYP, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yMeHblUuaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAEeTCA B CTOPOHY MEHbLIMX TemnepaTyp,
TemnepaTtypa nJaB/feHUA YMEHbLUAeTCs, rpaHuMUa CTabUNbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY 60blINX TEMNEPATYP, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yBe/InYMBaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY MEHbLUMX TemnepaTyp,
TemnepaTtypa nNJaB/fieHUA YMEHbLIAETCs, TrpaHULUA CTabUAbHOCTU  CTPYKTYpbI
CMeLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLEeCTB Apyr B
Apyre ymeHbLlaeTcs

ITask22

Tennoé&mKOoCTb BELW,EeCTB Npn nepexose Ha HaHOMacwTabbl ...
ITRUE

YBennuumsaeTca

IFALSE

YMmeHbluaeTca

IFALSE

He nsmeHsaetca

IFALSE

BHauane ysennumsaercsa, a 3aTem yMmeHbLUaeTCA
ITask23

Kakmm 06pa3om WM3MEHATCA 3HEPrns CBA3UM M MEKATOMHbIE PACCTOAHUA B
KPUCTANNMYECKON peLléTKe Npu nepexoae Ha HaHoOMacLWwTabbl?

ITRUE
JHeprua CBA3N N MeXaTOMHbIe PacCTOAHMA YMEeHbLLIaoTCA

IFALSE



3Heprvm CBA3U N meXaTOMHble paCCTOAHUA YBE/TMYNBAKOTCA

IFALSE

3Heprvm CBA3U yBeE/INYNBAETCA, @ MeXaTOMHbI€ PaCCTOAHNA YMEHbLLLAIOTCA

IFALSE

HuWKaK He nameHsaoTcA

ITask24

Kakmm o6pasom M3mMeHATCA XMMUYECKne CBOMCTBA HaHocpea?

ITRUE

TemnepaTypa nNpPOTEKAaHUA XUMUYECKUX pPeakuun yMeHbluaeTcs,

HEeOoCyLLEeCTBUMbIe paHee XMMMUYECKUE peakLum
IFALSE
TemnepaTtypa NPOTEKAHUA XMMUYECKMX PeaKLUnii yBennymnBaeTca
IFALSE
TemnepaTtypa NPOTEKAHUA XMMUYECKUX PEAKLNI He M3MeEHAEeTCA

IFALSE

BO3HUKAIOT

TeN\nepaTypa NPOTEKAHNA XUMUYECKNX peaKu,Mﬁ YMEHbLUAETCA, HEOCYLLEeCTBUMbIE

paHee XMMUYeCKMe peakummn He Nnponcxoaar
ITask25

Kaknum obpasom nameHaoTCA MexaHUYecKne CBOMCTBA HaHocpea?
ITRUE

Bo3moXKHO 0gHOBpEMEHHOE YBEIMYEeHME TBEPAOCTM U NAACTUYHOCTHU
IFALSE

TBEPAOCTb YyBENAMYMBALTCA, @ NNACTUYHOCTb YMEHbLUAETCA

IFALSE

TBEpPAOCTb U NNACTUYHOCTb OAHOBPEMEHHO YMEHbLUAOTCA

IFALSE

TBEPAOCTb U NJTACTUYHOCTb HUKAK HE M3MEHAIOTCA

ITask26



Kaknum 06pasom n3ameHaeTcA 3/IeKTPOHHAA CTPYKTYpPa HaHOYacTULbI?

ITRUE

Mpy yMeHblleHMM pa3mepa HaAHOYACTMLUbI WKMPUHA 3anNpeléHHOM 30Hbl B Hel

yBENNYNBAETCA

IFALSE

Mpn yMeHbWEHUN pasmMepa HAHOYaACTMLbl LMPUHA 3anpeLléHHOM 30Hbl B Hel
BHa4a/ie yBe/IMYMBAETCA, @ MOTOM YMEHbLLAeTcA

IFALSE

MpU yMEeHbLEHUN pasmMepa HAHOYaACTULbl LWMPUHA 3anpelléHHON 30Hbl B HeW

YMEHbLUaETCA

IFALSE

Mpn yMeHbLWEeHNN pasmepa HAHOYACTULbI LWMPUHA 3anpeLLéHHON 30Hbl B HEN He

n3MeHsAeTcA
ITask27

YaenoHoe conpoTuBAEHUE
0BObIYHBbIMMU ...

ITRUE
YBennuumsaeTca
IFALSE
YMmeHbluaeTca
IFALSE

He nameHsaetca

IFALSE

HaHOCTPYKTYPHbIX MeTanzioB MO CpPaBHEHUKO C

CHavana yBE/INYNUBAETCA, d 3aTEM YMEHbLLUAETCA

ITask28

EcnM yacTMuy MarHMTHOro matepuana MNOMecTUTb BO BHELWHee OAHOpPOoAHOe
MarHuTHoe nose W npuM 3TOM eé OAHOAOMEHHaA CTPYKTypa He HapyLluTcs, TO
pa3mep 3TOM YacTuLbl byaeT onpeaenaTbes ...

ITRUE

Paanycom abcontoTHOM 0A4HOAOMEHHOCTH



IFALSE

KpuTnyeckmm pagnycom o4HOA0MEHHOCTH
IFALSE

Kputnuyeckmm paguycom cyneprnapamarHeTmsma
IFALSE

Nobbim  ©n3  paguycoB: paguycom abconTHOM oaHoAOMeHHocTH, nubo
KPUTUYECKMM  paguycom OAHOAOMEHHOCTW, MO0 KPUTUYECKMM  Paguycom
cynepnapamarHeTnsama

ITask29

OT KaKkux d)aKTOpOB 3aBUCAT NOJI0OXKEHNE U UHTEHCMBHOCTb MOBEPXHOCTHOIO
Nna1asmMOHHOrIo pesoHcha?

ITRUE

Ot pasmepa, GopMbl HAHOUACTULL U NOKAJIbHOTO ANINEKTPUYECKOTO OKPYIKEHUS
IFALSE

Ot pa3mepa 1 GopMbl HaHOYACTUL,

IFALSE

OT pa3mepa HaHoYacTuL,

IFALSE

He 3aBMCAT HM OT Kakux paKTopoB

ITask30

OcnabneHne 31eKTPOMArHMTHOM BOIHbI MaJibIMU YaCTULLAMM ...

ITRUE

MponcxoauT 3a CHET 6ObLLErO pacceaHUs U3Ty4eHUs

IFALSE

MpouncxoauT 3a CYET 6O/IbLLIEro NOrNOWEHUA NU3TYYEHUS

IFALSE

MponcxoaunT 3a CHYET pacceaHUs U NOrNoLWEeHUs U3ly4eHUsA B PaBHOM CTENEHU
IFALSE

He npouncxogut



ITask31

HaHOCTpyKTypupoBaHHas HEOAHOPOAHOCTb BELLeCTBa NPU B3aUMOLENCTBUM C
3/1IEKTPOMArHUTHBIM U3/TyYEHUEM ...

ITRUE

MoKeT npuMBECTM K CO3L3HMIO BELLECTB C OTPUUATE/IbHbIM  NOKasaTesiem
NpesoMIeHns 1 BewecTs, 061a4al0Wmnx CTPYKTYPHbIMK LiBETaMM

IFALSE

MoKeT npuMBecTM K CO34aHMI0O BEWEeCTB C OTpuUATEeNbHbIM MOKasaTenem
NnpenoMIeHns

IFALSE

Mo>KeT NPUBECTM K CO34aHMI0 BeLLecTB, 061a4atoWwmx CTPYKTYPHbIMU LiBETaMMU
IFALSE

Hu K yemy He MmoXKeT npuBecTn

ITask32

MexaHunyeckme meToabl NOly4eHMA HAHOMATEPUANOB MOTYT OCHOBbLIBATLCA Ha ...
ITRUE

KaBMTauMOHHBIX npoueccax

IFALSE

NcnapeHun 1 KoHaeHcaumm

IFALSE

dneKkTponuse

IFALSE

Ncnonb3oBaHMKN GEPPUTUHOB

ITask33

®dur3nyeckme metoapl NONy4eHMA HAHOMATEPUANOB MOTYT OCHOBbLIBATLCA HaA ...
ITRUE

TepmouymKnnposaHun

IFALSE

Bnbpauymm



IFALSE

Tepmunyeckom pasnoxkeHum

IFALSE

Ncnonb3oBaHun GpeppnTMHOB

ITask34

Xumunyeckme metoabl N0Ay4eHUA HAHOMATEPMANIOB MOTYT OCHOBbIBATLCA HaA ...
ITRUE

BoccTtaHoOBNEHUM

IFALSE

Mcnonb3oBaHUKM CUbI TPEHUA

IFALSE

Bo3roHke

IFALSE

Ncnonb3oBaHnn ¢peppnTMHOB

ITask35

K meTogam mexaHM4YeCcKoro AncneprmpoBaHnUa OTHOCUTCA METOS, ...
ITRUE

M3menbyeHUA C MOMOLLbIO aTTpUTOpPa

IFALSE

M3menbuyeHUA pacnblneHnem CTpyu pacnaasa

IFALSE

MN3menbyeHnA C NOMOLLbIO 31eKTpodNOTaLNM

IFALSE

M3menbyeHue B3pbIBOM NPOBOAHMKA

ITask36

K meToaam pumsnyeckoro gucneprmpoBaHnA OTHOCUTCA METOL, ...
ITRUE

KoHTponnpyemomn Kpuctannmsaumm n3 amopdHoOro CocTosaHms



IFALSE
KaBMTaUMOHHO-TMAPOAMHAMUYECKUI
IFALSE

N3menbyeHna ynbTpasByKoOm

IFALSE

MecoyHbix Yacos

ITask37

K meTogam xmmmyeckoro gucneprupoBaHuA OTHOCUTCA METOA, ...
ITRUE

MeTtannotepmuu

IFALSE

LUnKAnyecknx npespaLLeHni

IFALSE

Bakyym-cyb1MmaumoHHbI M

IFALSE

CNWHHMHroBaHUA

ITask38

K meTogam KoHcONMaaumMm HaHOpa3mMepHbIX MOPOLUKOB OTHOCUTCA METO, ...
ITRUE

lNMpoKaTKku

IFALSE

CNWHHMHroBaHUA

IFALSE

PaBHOKaHanbHOro yrnoBoro NnpeccoBaHmA
IFALSE

BcecTopoHHeN KOBKM

ITask39

C yBenmMyeHMem AUCNEePCHOCTU yaeibHasa NOBEPXHOCTb NMOPOLLKOB ...



ITRUE

YBennumsaeTca

IFALSE

YMmeHbluaeTca

IFALSE

He nameHsaetca

IFALSE

BHauane ysennumsaetcsa, a 3aTemM yMeHbLUAeTCA
ITask40

Kakoin ¢opmoit 4yactuy, onpepensercds MWHUMaNbHaA yAenbHas MOBEPXHOCTb
nopoLKa?

ITRUE
LLlapoobpasHomn
IFALSE
YewynyaTom
IFALSE
Nronbuatomn
IFALSE

Jlroboi

ITask41

an O6pa3OBaHVIM OKCMAHOI\;I NAEHKN Ha NnoBepPXHOCTU HAHOMOPOLLUKOB METas1I10oB
BE/INYNHA UX yp,eanoﬁ NMNOBEPXHOCTH ...

ITRUE
YBennumsaeTca
IFALSE
YMmeHbLluaeTca
IFALSE

He nameHsaeTtca



IFALSE
BHavane yBennumBaeTtca, a 3aTeM He U3MeHAeTcA
ITask42

PacnpepeneHne HaHo4yacTuy, NO pasmepam B MNOPOLIKE HOCUT XapaKtep
HOPMaA/IbHOTO 3aKOHa, eC/u ...

ITRUE

Obpa3oBaHMe 4acTuuy, npotekaer no 6e3anddysmoHHomy u  Anpdy3MoHHOMY
MexaHW3Mam pocTa

IFALSE
ObpasoBaHue YacTuL, NPOTEKAET NO KOAryaaLMOHHOMY MeXaHU3My poCTa
IFALSE

Obpa3oBaHue 4yactuLy, npoTekaeT no 6e3anddysMoHHOMY M KOarynAauMoOHHOMY
MexaHW3mMam pocTa

IFALSE

Obpa3oBaHMe yvacTuy, npotekaeTr no 6e3anddysmoHHomy, ANDPY3MOHHOMY W
KOarynaumoHHOMY MexaHM3mMam pocTa

ITask43

PacnpepeneHne HaHOYaCTML, MO Pa3Mepam B NOPOLLKE C YBE/IMYEHUEM UX POCTA ...
ITRUE

CmewaeTtca oT HOPMaIbHOTO 3aKOHA K IorapnudmMmnyeckmu-HopmaabHOMY
IFALSE

CmewaeTtca oT N1orapndmMmnYeckM-HOPMasibHOrO 3aKoHa K HOpMa/sibHOMY
IFALSE

OnpepnenaeTca HOPMaibHbIM 3aKOHOM U HE MeHAETCA

IFALSE

OnpeaenseTcs norapndmMmnYeckM-HoOpPMasibHbIM 3aKOHOM U HE MEeHAETCA
ITask44

Kakne meToabl NPUMEHSIOT A48 MPAKTUYECKOro onpeaeneHus  yaenbHoMU
NOBEPXHOCTM HAHOMOPOLLKOB?



ITRUE

[ANHamMMyecKkune 1 cTtaTtmdeckne metoabl aacopbumm

IFALSE

MeTozbl ra30MPOHMLLAEMOCTH

IFALSE

MeTozbl ra30MpPOHULAEMOCTM U ANHAMUYECKME MEeTOAbI aacopbumnm
IFALSE

MeTozbl ra30MPOHULLAEMOCTHM U CTaTUYECKME MeToAbl aacopbumm
ITask45

Kakne metoabl NPUMEHAIOT ANA NPaKTUYECKOro onpeaeneHnsa cpefiHero pasmepa
HaHo4YacTuy,?

ITRUE

MeToa, MasoyrnoBoro paccesiHnA PeHTreEHOBCKUX NTydei
IFALSE

MeTtoa HenTpoHOorpapum

IFALSE

MeToz, ra3onpoHMLLaEMOCTH

IFALSE

MeToza, 31eKTPOHHOM MUKPOCKOMNK

ITask46

Kakne meTtogbl NPUMEHAIOT ANA NPAKTUYECKOro onpeaesieHusa cpeaHero pasmepa
obnacten KorepeHTHOro pacceaHus (KpUcTananTos)?

ITRUE

MeTtoa peHTreHorpadum n HeuTpoHorpadum

IFALSE

MeToZ ManoyrnoBoro pacceAHnA PEHTreHOBCKMX Nyyen
IFALSE

MeTopa razoBoi xpomaTtorpadpum



IFALSE
MeToz 3N1eKTPOHHOM MUKPOCKOMUK
ITask47

Kakne meToabl NPMMEHAIOT AAA MPaAKTUYECKOro onpegenieHuns pacnpeneneHus
HAHOYacCTUL, NO pasmepam?

ITRUE

MeToabl 3N1eKTPOHHON MUKPOCKONUN U PEHTFEHOCTPYKTYPHOIO aHaIM3a
IFALSE

MeToa, ManoyrnoBoro paccesHnA PEHTreHOBCKUX NyyYen

IFALSE

MeTtoa razoBou xpomaTorpadpum

IFALSE

MeTtoa HenTpoHOorpapuu

ITask48

Kakolt BMA, CNEeKTPOCKONWUM OCHOBAaH Ha W3MEHEHWM COCTOAHMA BaANEHTHbIX
3/IEKTPOHOB?

ITRUE

YnbTpadmonetoBaa n oNTUYECKana CNEKTPOCKONMUA
IFALSE

PeHTreHoCcKonua

IFALSE

NHdpaKpacHaa cnekTpockonuma

IFALSE

PagunocnekTpockonuma

ITask49

Kakown Bma cnektpockonum obnagaet camon BbICOKOW YyBCTBUTE/IbHOCTbHO?
ITRUE

ATOMHO-abcopbuUMOHHAn cNeKkTpocKonuma



IFALSE

ATOMHO-3MNCCUOHHAA CNEKTPOCKONUA
IFALSE

Macc-cnekTpomeTpuma

IFALSE

AQepHbIN MarHUTHbBIN Pe30HaHC
ITask50

Kakve meToabl ONTMYECKOM  MUKPOCKOMMUWM  MOXKHO  WUCNONb30BaTb  Mpwu
nccnefoBaHUM NPo3payHbIX U becuBeTHbIX 06beKTOB?

ITRUE

MeToa, TEMHOro nons B NpoxoAsliem csete, metof $a30BOro KOHTpacTa, MeToj,
NHTepdepeHLManbHOro KOHTpacTa

IFALSE

MeTopn cseTnoro nonAa B8 OTpa)-KéHHOM cBeTe, MeTo, Ha6mo,£|,eva B MHd)paKpaCHbIX
Nydax, MeTo CBETNIONO NoJiA B npoxoaAalem ceete

IFALSE

MeToa, yNbTPaMUKPOCKONNK, METOoA, TEMHOMO MoJiA B OTPa*KEHHOM CBETe, METoZ,
HaboAeHUA B NONSPU30BAHHOM CBETE

IFALSE

MeTopg, HabnogeHMa B ynbTpadpUoNeToBbIX Nyvyax, MeToh MCCNenoBaHMA B CBETe
NIOMUHECLEHUMN, MeToA HabnoaeHna B MHGPaKPaCHbIX ydax

ITask51

Ana Toro 4yTOObI onpeaennTb XMMUYECKUN COCTaB matepmasa C MNOMOLLbIO
INEKTPOHHOIo MMKPOCKOMNaQ, KaKoM AETEKTOP B HEM HYXHO 3aﬂ,eVICTBOBaTb?

ITRUE

[leTeKTOp PEHTFreHOBCKOro N31y4yeHusA
IFALSE

[leTeKTop BTOPMYHbIX 9/1EKTPOHOB

IFALSE



[leTeKTop OTPa3UBLUMXCS 3NIEKTPOHOB

IFALSE

[leTeKTop noTepb SHEPrUmM 3/IEKTPOHOB

ITask52

[NVHa BONHbI 3/IEKTPOHOB B MNaAatoLeM Ny4yKe 31eKTPOHHOro MUKPOCKONa ...
ITRUE

YMeHbLUAeTca C YBE/IMYEHNEM YCKOPSAIOLWLETO HAaNPAXEHUA 3/IEKTPOHHOTO Ny4Ka
IFALSE

YBenn4mnBaeTca ¢ yBesIMYeHUEeM YCKOPAIOLWEro HanpaKeHUa 31eKTPOHHOIO Ny4Ka
IFALSE

He nameHaeTca npyM USMEHEeHMUN YCKOPAIOLWETro HanNpPAXeHUA 3/IEKTPOHHOTO Ny4Ka
IFALSE

BHavyane ymeHbluaeTcs, a 3aTeEM He U3MEHAETCA MPU YBEAUYEHUN YCKOPAIOLLLEro
HanpsAKeHMA 3/IEKTPOHHOIO NyYKa

ITask53

Kakon curHan BusyanmsmnpyeTcs B CKAHMpPYoLLeM 30HA0BOM MUKpPOCKone?
ITRUE

CurHan, nepeaaBaembiii Ha UCMONHUTE/IbHbIN 3/IEMEHT, YNPaBAAOLWMA 30HA0M
IFALSE

CurHan nsmepeHHoro B3auMoAencTBMs 30H4a C NOBEPXHOCTbIO obpasua
IFALSE

CvrHan, nocTtynarowmin B cuctemy obpaTHo cBs3n

IFALSE

CurHan, 3aaBaembi N0Ib30BaTENEM B CUCTEME 0OpaTHOM CBA3M

ITask54

Kakue cunbl ncnonb3yroTca Npu AETEeKTUPOBAHMM B3aMMOAENCTBUA B aTOMHO-
CMI0BON MUKPOCKONMUK?

ITRUE



Cunbl BaH-[ep-Baanbca
IFALSE
Cnbl MOHHOTO B3aMMOAENCTBUSA

IFALSE

Cunbl B3aMMOﬂ,El\/J1CTBMFI no tuny KOBaJIEHTHOM CBA3M

IFALSE

CuAbl B3aMMOAENCTBMA MO TUNY METaNIMYECKOM CBA3U

ITask55

KaKuM yrnepoaHbiM CTPYKTYpam COOTBETCTBYET sp2-rmbpuamsauma?

ITRUE

lpaputy

IFALSE

Anmasy

IFALSE

KapbuHy

IFALSE

KapbuHy u rpadputy
ITask56

MoneKynapHbIN Kpuctann eynnepenHa ...

ITRUE

JTO NOAYNPOBOAHUK
IFALSE

JTO NPOBOAHUK
IFALSE

JTO AMNINEKTPUK

IFALSE

MoxkeT 06n1aaaTb 1106bIM TUMOM MPOBOAMMOCTH

ITask57



Kakne MHAEKCbl XMPaNbHOCTU ONpPeaenatoT YrAepoaHyto HaHOTPYOKY C BUMHTOBOM
OCbl0 CUMMETPUN?

ITRUE
(n, m)
IFALSE
(n, 0)
IFALSE
(n, n)
IFALSE
(0,0)
ITask58

K metogy ¢GoOpMMPOBaAHMA HAHO3NEKTPOHHbLIX CTPYKTYP, OCHOBaHHOMY Ha
MCMONb30BaHUM CKAaHUPYIOLWMX 30HA0B OTHOCUTCS ...

ITRUE

MeToz NOKa/NIbHOro OKUCNEHUA

IFALSE

MonekynapHo-ny4yeBasn annTaKcma

IFALSE

Xvmunueckoe ocaxkgeHue 13 razoon ¢asbl
IFALSE

MarHeTpoHHOe pacnblneHne

ITask59

Kakoi Bua nutorpadmm B HacTosLee BPEMS LUMPOKO UCNONb3YIOT AN NOAYYEHUA
MWKPO3/TIEKTPOHHbIX 06BEKTOB?

ITRUE
dotonutorpadpus
IFALSE
dneKTpoHoAUTOrpadma

IFALSE



NoHonutorpadusa
IFALSE
PeHnTreHonutorpaduma
ITask60

Kakou Bua nutorpadmm B HAHOMETPOBOM AMana3oHe 6bonee NpocTor u AeLléBbIi,
Mo CPAaBHEHMUIO C TPAANLMOHHOWN NuTOorpaduen’?

ITRUE

NmnpuHT-nuTOorpadus

IFALSE

HaHonuTorpadumsa Ha OCHOBE MCMNO/Ib30BaHUA CKAHUPYIOLWMX 30HA,0B
IFALSE

MepbeBas HaHOAUTOrpadus

IFALSE

TepmoHaHonuTorpadpus

IEND

HepequL BOIIPOCOB IJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

1. MpuBeaunTe KnaccuduKaumio AMCNepPCcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO.

2. MpuBeaunTe KnaccuduKaumio AMCNepPCHbIX CUCTEM MO Pasmepam, NPUHATYIO B HayYHbIX Kpyrax.
3. MpuBeamnTe KnaccudmKaumo AMCNepcHbIX CUCTEM NO MEPHOCTHU.

4, MpuBeanTe NpUMepbl HAHOOOHEKTOB B 06bIYHOM KU3HMU.

5. MpuBeaunTe KNaccndrKaumo BOSMOKHbIX TPEXMEPHbIX peLleToK bpass.

6. OnuwmnTe CyTb 334aHNA KOOPAMHAT Y3/10B, HAaNpPaBAEHU U NNOCKOCTEN B KPUCTaNNE C MOMOLLbIO

MHOEKCOB annepa.

7. OnuwunTe BUAbI BO3MOMKHbIX TOUYEYHbIX AedEKTOB B KpUcTanne.
8. B 4EM COCTOMUT CYTb CTPYKTYPHbIX Marn4yeckmx ymcen?

9. B 4EM COCTOMT CYTb 9NEKTPOHHbIX MarMyeckmx yncen?

10. O6bsAcHMTE CYLHOCTb YpaBHeHUA LpéanHrepa.

11. Ob6bACHUTE CYLWHOCTb NPOCTPAHCTBEHHOW Mo4enn aToma.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ob6bsacHUTE CYUWHOCTb 3HepFeTquCKOVI moaenn atoma.

Ob6bACHMTE CYLHOCTb CBA3W cunamu BaH-[ep-Baansbca.

HDOBEAMTE CpaBHMTeﬂbelﬁ aHaNM3 XMMUYECKUX CBA3EN: VIOHHOI71, KOB&J’IEHTHOVI, MEeTa/I/IMYeCKon

n cBA3n cunamu BaH-Aep-Baanbca.

B 4ém cocTouT cyTb TYHHeNbHOro addeKkTa?

O6bsACHUTE, B YEM OTINUYME SHEPTrETUYECKUX MOLENEN aTOMA U KpUcTanna?
OnuwunTe 0cob6eHHOCTN PU3NYECKMX B3aMMOAENCTBUI HA HaHOMacLITabax.
OnuwunTe M3meHeHNe OCHOBHbIX CBOMCTB B HAHOMaTepuaax.

B 4&M 3aKNt04alOTCA OCHOBHbIE TpeboBaHUA, NPeAbABAAEeMble K METOAaM NoAYyHEeHNA
HaHOMaTepuanos?

MpueeauTe KnaccudUKaLMo METOA0B NOJyYEeHUA HAHOMAaTePMasos, B OCHOBE KOTOPOM IEXKUT
npUpoAa OCHOBHOTO npouecca.

Onuwwure CYyTb MeTOA0B, OTHOCALLNXCA K MeXaHNYeCKOMY namesib4eHUto.

OnuwmnTe CyTb METOA0B, OTHOCALLMXCA K UHTEHCMBHOW NaacTMyeckoi aedopmaLmu.
OnuLIMTE CYyTb METOA0B, OTHOCALLUXCA K MEXaHUYECKOMY BO3AENCTBUIO Pa3IMYHbIX cpea,.
KaK ocyLLecTBAsAlOTCA MeToAbl Pacnbl/ieHUs pacn/iaBoB?

OnuwunTe CyTb METOA0B UCMapPeHUA-KOHAEHCaLUN.

KaK ocylecTBnseTcs BakyyM-cybaMmaLMoHHanA TeXHoNorns?

B 4éMm 3aK/toYaeTca cyTb MeTOL0B TBepA0da3HbIX NPeBpaLLEHN?

OnuWnTEe 3NEKTPOXMMMUYECKME METOAbI NOYyYEHNA HaHOMaTEPUaoB.

B 4éM 3aK/tOYAETCA CYTb METOLOB MONYYEHUSs HAHOMATEPUANOB, OCHOBAHHbIX Ha COYETaHUU
OUBNYECKMX U XMMUYECKUX NPEBPALLEHNI?

OnuwwunTe meTtoabl 6MONOrMYECKOro Noaxoaa ANs Noay4yeHMs HaHOMaTepManos.

OnuwKnTe MeToAbl KOHCONNAALMMU HAHOPA3MEPHbIX NOPOLLKOB.

OnuwwunTe MeToabl onpeaeneHns yaeabHoW NoBepPXHOCTM HAHOMOPOLIKOB.

B 4ém 3aK/04aeTCA CyTb MeToAa ra3oBoi xpomaTtorpadumn?

OnuwmnTe NPUHLMNBI PaboTbl A4ETEKTOPOB, KOTOPbIE UCMO/b3YHOTCA B ra30BOi XpomaTtorpaduu.
OnuwuTe paboTy MeTOA0B ONpese/ieHnn CpesHEero pasmepa HaHoYacTuUL,

OnuwuTe paboTy MeToA0B M3MepeHUs obnacTei KOorepeHTHOro paccesHUs (KPUCTananToB).
OnuwwuTe paboTy XMMUYECKMX METOAOB OonpeaeneHnUsa 31eMEeHTHOro CoCTaBa.

OnuwnTe, Kakum 06pasom NPOBOAAT aTOMHO-abCOPOLUMOHHbIN aHaNU3.

OnuwuTe, KakKMm 06pPa3om NPOBOAAT aTOMHO-IMUCCUOHHbIV aHaNM3.

OnuwwuTe paboTy Macc-CNEKTPOCKOMNMYECKOro aHanus3a.

OnuwwuTte paboTy ONTUYECKOrO MUKPOCKONa.



42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

OnuwuTe paboTy NPOCBEYMBAIOLLETO 3/IEKTPOHHOTO MUKPOCKONa.
Onuwwute paboTy PacTPOBOro 31€KTPOHHOIO MUKPOCKOMa.
OnuwwuTe paboTy CKAHMPYIOLLErO 30HA0BOr0 MUKPOCKONa.

B 4EM 3aKNtOYAETCA CYTb UCKAXKEHWI, KOTOPbIE BOSHUKAIOT B CKAHUPYIOLLEN 30HA0BOW
MWKpPOCKONUn?

OnuwmnTE OCHOBHbIE METOAbl AaTOMHO-CUIOBON MUKPOCKOMUM.

OnunwmnTe paboTy 3NEKTPOCMNIOBON MUKPOCKOMUK.

OnuwunTe paboTy oNTUYECKON MUKPOCKONMUK BAMMKHErO NOAA.

OnuwuTe cBOMCTBA Takoh GopMbl Yriepoaa, Kak dynnepeHol.

OnuwmnTe CBOMCTBA Yr1epoaHbIX HAHOTPYOOK. OT Yero oHM 3aBUCAT?

OnuwmnTe TPaANUMOHHbIE METOLbI OCaXKAEHMA NIEHOK, UCNOJ/Ib3yeMble B HAHOTEXHOIOTUN.

Moyemy MONEKYNAPHO-NyYeBasn IMUTAKCUA ABIAETCA CAMbIM KayeCTBEHHbIM TPAAMULIMOHHbIM
METOA0M MOJIyYEHMA CBEPXPELLETOK?

OnuiunTe MeToAbl NOMYYEHNA NJEHOK B HAHOTEXHO/I0MMM, OCHOBaHHbIE Ha UCMNO/Ib30BaHNUM
CKaHWpPYHOLMX 30HA0B

OnuwmnTe BUAbI NPOLLECCOB NepemeLleHNs aTOMOB B aTOMHOMN UHMKEHEPUN.

Ha KaKux NpMHLMNax 0CHOBaHbI NPOLLECChI JIOKA/IbHOr0 OKUCAEHUA METAJIIOB U
NolynpoOBOAHUKOB?

Ha Kakunx npuHUMNax 0CHOBaHbl NPOLLECChI SIOKa/IbHOTO XMMNYECKOr0o OCaXAeHMA U3 ra30B0i
dasbI?

OnuwwuTe BuAabl iMTorpadun, NCNob3yemon 41a NoNyYyeHnsa HaHOOObEKTOB.
Ha Kakunx npuHUMnax oCHOBaHa 3/1eKTPOHHO-y4eBan autorpadpua?
Ha Kakunx npuHUpMnax ocCHoBaHa UMMPUHT-AnTorpaduma?

Ha Kakunx npuHUmMnax ocHoBaHa nepbeBas AuTorpadus’?



