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JlabopaTopHbIie pabOThI 18 4acoB

[IpakTryeckue 3aHATUS 18 9acoB

WNnas xoHTakTHas paboTta - 4acoB
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CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 108 9acoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 5) cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. OIIK-1 OIIK-1.1. 3naer 3HAHMSA: - HAYYHO-TEXHUUECKUX MTPOOIEM U
Cnocoben byHI1aMeHTalIbHbBIE IIEPCIIEKTUB Pa3BUTHs HAHOTEXHOJIOTUH, €€ CBA3H CO
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U CMEKHBIMU 00JIACTAMU; - CYTH 3PPEKTOB,
IOJIOKCHMUS, OCHOBHbIE (DM3UYECKUE M |ONPEAETAIOMNUX 0COObIE PU3MKO-XMMUYECKUE
3aKOHBI U MaTEMaTUYECKHE 3aKOHBI. |CBOMCTBA HAHOMATEPUAJIOB; - BUJOB U CBOWCTB
METO/IbI HaHOOOBEKTOB, HAHOMATEPHAJIOB, IPUOOPOB U
€CTECTBEHHBIX YCTPOMCTB Ha UX OCHOBE; - TEXHOJIOTHYECKUX
HayK U MIPOLIECCOB MONY4YEeHUs U 00pabOTKH

MaTEeMaTUKH IS
pelieHus 3aaaq
VH>KEHEPHOUN
JESITEIIbHOCTH

HAaHOMATEPHAJIOB, X BO3MOKHOCTH, OTPAaHHYCHUS,
B3aMIMOCBSI3H W IIEPCTICKTUBBI PA3BUTHS; -
000pysoBaHus U IPUOOPHO-METPOJIOTUIECKON Oa3bl
JUISL CO3JIaHUS M UCCIICIOBAHHS MATEPUAIIOB C
HAaHOMETPOBBIM IPOCTPAHCTBEHHBIM pa3peIIeHueM 1
UX BO3MOXHOCTH.

YMEHHusI:

HABBIKH:

OIIK-1.2. Ymeer
IPUMEHSTH (PU3NUECKHe
3aKOHBI U
MaTeMaTUYeCKHUe METOIbI
JUIsl pEIIEHNUs 3a1a4
TEOPETUYECKOI0 U
IIPUKIIATHOTO XapakTepa.

3HAHUA:

YMEHHSI: - OTIPE/ICISITh U COOMPATh HEOOXOAUMYIO
HCXOJIHYIO HH(OpMaIMIo B 001acTu
HAHOTEXHOJIOTUY; - aHATTM3UPOBAThH U
IPOTHO3UPOBATh PAOOTOCIIOCOOHOCTD
HaHOMAaTEPHAaJIOB, YyCTPONCTB U MPUOOPOB HA X
OCHOBC B pPa3JIMYHBIX YCIIOBUAX UX OKCILTyaTalluH, -
paboTaTh Ha CKAHUPYIOIIUX 30HOBBIX MUKPOCKOIAX;
- IJITAHUPOBATH M COMPOBOKIATH TEXHOIOTUYECKHUE
MIPOIIECCHI TTOJTYYeHUS, 00paOOTKHU U HCCIICIOBAHUS
MaTepHaJIOB ¢ Y4eTOM 3D PEKTOB, OMPEEITIOMUX UX
0co0ble CBOMCTBA.

HABLIKH:
OIIK-1.3. Bnageer 3HAHUA:
HaBbBIKaAMH yMeHI/Iﬂ:

HUCIIOIB30BaHUS 3HAHUHN
bU3UKN U MaTEMATHKU
MIpU PENICHUN
MPAKTUYECKUX 3a7a4.

HaBbIKH: - pa60T1>1 CO CKaHUPYIOMUMHA 30HAO0BBIMUA
MHKPOCKOIIaMH U METOJaMH UCCIICAOBAHUA
MMOBCPXHOCTHU HAaHOOOBEKTOB B HpO(I)CCCHOHaHBHOﬁ
JACATCIIBHOCTH.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

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

Hns

IMPOAOJIZKCHUA

dhopmupoBaHus

3asBJICHHBIX

KOMIETEHIIMA HEOOXOOMMBI  3HAaHUS

npenmecTByommx auciuminH: Maremaruka (OIIK-1), ®uszuka (OIIK-1), ®usznueckue OCHOBBI
anextporuku (OIIK-1), ®uzuka konaerncupoBannoro coctosaus (OIIK-1), dynkuronansHas




snekrponuka (OIIK-1), Teoperuueckue ocHoBbl snmekTpoTexHuku (OITK-1), Xumwus (OIIK-1);
npakTuk: YueOHas mpaktuka (o3HakomutenabHas ) (OITK-1)

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM I MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITETEHIIMM B CIEAYIOMIMX AUCHUILUIMHAX: OCHOBBI JIYYEBbIX U IIa3MeHHbIX TexHojorui (OIIK-
1), OcuoBbl onrodnekTponuku (OIIK-1), TexHomorus marepuagoB U M3JCIHN DJICKTPOHUKH H
HanoasekTpoHuku (OIIK-1), Mukpoanekrponnsie natunku (OIIK-1); rocygapcTBeHHOM UTOTOBOM
arrectrauud B ¢opme: IloaroroBka K mpouenype 3aliMThl M 3alllUTa  BBITYCKHOM
KkBaHpuKanoHHoi padotsl (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asABICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaM3yrolIUe JESATCIBHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPAaTErMYECKUMH TEXHOJIOTHAMM SIBIISIFOTCS: JIEKIIMOHHBIE 3aHATHS, TPAKTUUYECKUE U
n1abopaTOpHBIE 3aHATHUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctmxkeHne KOHKPETHBIX LieJed O0OydeHMsI HallpaBlIeHbl IPUMEHSEMbIE TAaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, UHPOPMALIMOHHBIE, KJIacCu4ecKas JEeKIUs, IpoOaeMHas JIeKLIus

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

5 cemecTp
. Konunuectso | Dopmupyemebie
Bunsl 1 TeMbl 3aHATHIA
4acoB KOMIIETEHIIUU
Pasznea 1. 48 OIIK-1
Jlexuus. Beenenue B uHaycTprto HaHOCUCTEM. OCHOBHBIE TOHATHS 6
U OTIpEJIeIICHHUSL.
Jlexuust. OCOOEHHOCTH CTPOEHUSI HAHOCTPYKTYp. CBONCTBA 6
VH/IMBUYATGHBIX HAHOYACTHII U MX OCOOCHHOCTH.
[TpakTuyeckoe 3anstue. M3ydyenue nporpammsl ynpasieHus C3M. 6
JlaGopaTtopHast pabota. Texnuka 6ezonacHoctu. [lomyuenue 6
BUpTyaabHOro C3M u300pa’keHHst U OLIEHKa eTo
MHGOPMATUBHOCTH.
3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHCIIE BBHIIIOJIHEHUE
KP
[ToaroToBka K ornpocam Ha JIEKIHAX, BHIITOJTHEHHE TECTOBBIX
3aJJaHWH, TIOATOTOBKA K MPAKTHYECKUM JIA00paTOPHBIM paboTam,
oopmMIIeHHEe OTYETOB I10 BBHIOJIHIEMbBIM paboTaM, MOATOTOBKA K
3alUTe TPAKTUIECKUX JJA0OPATOPHBIX padoT. 24
Pasznea 2. 40 OIIK-1
Jlexuust. Oco6eHHOCTH (PU3UUECKUX B3aMMOICHCTBHM Ha 4
HaHoMacmTabax. CBOMCTBA HAHOOOBHEKTOB M HAHOCPE,.
Jlexuust. MeToibl osTy4yeHUst HAHOpa3MEpPHBIX MaTepHAaIOB 4
[TpakTuyeckoe 3ansTue. M3ydeHne HHCTPYMEHTOB NPOrPaMMBbl 4
00paboTku n3oopaxenui C3M.
JlaGopatopHas pabota. [Tomyyenue nepsoro C3M n3zobpaxkeHus u 4
00paboTKa PE3YALTATOB DKCIEPUMEHTA.




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

3aIUTE IPAKTUYECKUX J1a00PATOPHBIX padoT. 24

Pasznea 3. 40 OIIK-1
Jlexuus. Metoabl Mccie0BaHNs HAaHOMATEPHAIOB 4

Jlexuus. Metoabl BU3yalln3aluy MOBEPXHOCTH 4

[Ipaktuueckoe 3anstue. Mzydenne paboTbl CKAHUPYIOLIETO 4

TYHHEJIbHOTO MUKPOCKOIIA.

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. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHMUIO
JIACLIUTUIMHBI

N3yueHne MUCHMITIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHs ¢ paboueil mporpammon, ee
CTPYKTYpOl W colep)KaHHeM pa3JefoB. Y4eOHbI Marepuan CTPYKTYpUPOBaH, HU3yueHHE
JUCLIUIUINHBI OCYHIECTBIISIETCA B TEMAaTHUECKON NOCIIEN0BATEIBHOCTH.

3aHATHS JIEKHMOHHOIO THIA JAIOT CUCTEMAaTU3UPOBAHHBIE 3HAHUA [0 JUCLUILIUHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JeKIIMOHHBIX
3aHATUN PEKOMEHYETCsI BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTrepHualia; oopaniath BHUMaHUE Ha
(GOpMYIMPOBKM M KAaTEropuu, pacKpbIBalOIIME CYTh NPOOJIEeMbl, SBICHHUS WM IPOLECCa;
3a(pUKCUPOBATH BBIBO/BI U PAKTUUECKUE PEKOMEHIAITHH.

[TonroroBka K 3aHATHAM CEMHUHAPCKOT0  THIA BKJIIOYAET O3HAKOMJIEHME C  IUIAHOM
MPAKTUIECKOT0/Tab0PaTOPHOTO 3aHATHS; PAOOTY C KOHCIIEKTOM JICKIIHH, BEITOJTHEHUE IOMAIIIHETO



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. |llomyyeHue BHPTYalnbHOTO M300pAKEHUS CKaHUPYIOLIEH 54/

3oHmoBO  Mukpockonmu  (C3M) wm  omenka  ero| https://portal.volgatech.net/b
unpopmaruBHoctr  [Tekcr] : wmerom.  ykasanums  k|00ks/Filimonov_Poluchenie_
BBINOJIHEHUIO J1a0. padotel / OY BIIO "Map. roc. TexH. yH-| virtualnogo_SZM _izobrazhe
1; [coct. : B. E. ®unumonos, H. U. Cymennos]. Momxkap- nija.pdf

Ona: MapI'TV, 2011. - 40 ¢. Dx3eMIIsIpsl: Bcero 54.

2. |(Ilonyuenue nepBoro M300pakeHUs CKaHUPYIOLIEH 30HI0BOM 50 /
mukpockormun  (C3M) wum  obOpaborka  pesynbraToB| https://portal.volgatech.net/b
skcnepumenta [Tekcr] : wMeromudeckue ykaszaHus k| 00ks/Filimonov_poluchenie_
BBIMOJIHEHUIO JTabopaTtopHoit paboTel / M-Bo oOpa3oBanust u|pervogo_izobrazhenija_skani
Hayku P®, ®I'BOY BIIO "lloBok. roc. TexHoa. yH-T'";|rujushej_zondovoj_mikrosko
[coct. B. E. ®umumonos, H. . Cymennos]. Momkap-Ona: pii_2013.pdf
III'TY, 2013. - 47 ¢. Ox3eMmIapsl: Bcero 50.

3. |HccrenoBanwe TMOBEPXHOCTH  TBEPIABIX TEI  METOJOM 45 |/

CKaHHpYIOIeH TyHHenbHON  wmukpockoruu [Tekcr] :| https://portal.volgatech.net/b
METOJAMYECKUE YyKa3aHWs K BBITOJHCHHIO JraboparopHoii|00ks/Filimonov_issledovanie
paboThI : [ cTyneHTOB HampasieHui noarotoku 201000,| _poverxnosti_tverdix_tel 20
210100, 210400, 210700, 211000, 220400, 221400] / M-Bo 14.pdf

obpazoBanust u Hayku P®D, ®I'bOY BIIO "IloBomxk. roc.
TexHol. yH-T"; [cocT.: B. E. ®unumonos, H. 1. Cymenuos].
Nowkap-Omna: [TITTY], 2014. - 42 ¢. DK3eMIuspsL: Beero 45.

4. |HccrnemoBaHue TIOBEPXHOCTH  TBEPIBIX TEI  METOJIOM 43 /
CKaHUPYIOLIEH aToMHO-cmiioBoi Mukpockonuu [Tekcr] :| https://portal.volgatech.net/b
METOAMYECKUE YKa3aHHs K BBIITIOJIHEHHUIO JTaAOOPaTOPHOM ooks/Filiimonov_issledovani




paboThl [ CTYOEHTOB HaNpaBJIEHUH IMOJATOTOBKU
11.03.01, 11.03.02, 11.03.03, 11.03.04, 12.03.04, 27.03.04,
27.03.02] / M-Bo oOpa3zoBanusi u Hayku Poc. denepanuu,
OI'bOY BO "lloomx. roc. texnon. yH-t"; [cocT. B. E.
®umnmonos].  Momkap-Oma:  III'TY, 2016. - 28 c.

e_poverxnosti_tverdix_tel 2

016.pdf

docrep, JI. Hanorexnonmoruu. Hayka, uHHOBanuu u
BO3MOKHOCTH [DJIEKTPOHHBIN pecypc| : HaydyHOE W3JaHHe /
JI. ®ocrep. Mocksa: Texnocdepa, 2008. - 352 ¢. ISBN 978-
5-94836-161-1.

http://e.lanbook.com/books/e
lement.php?pl1_id=73029

JlosoBckuii, B. H. HaHorexHomormum B 3JJIEKTPOHHKE.
BBenenne B cHenuanbHOCTh [DJNEKTPOHHBIA pecypc]

:| https://e.lanbook.com/book/2

yuebHoe mocobue / B. H. Jlozosckuii, C. B. Jlo3oBckuii. 2-¢ 06276
m3a., crep. Cankr-IlerepOypr: Jlanp, 2022. - 332 c. ISBN
978-5-8114-3986-7.
6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHue
NeNe | Aynurtopun s npose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
I/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 417 (1) [Mpoekrop mynpTuMeauiiHbiii Hitachi|Microsoft Windows
CP-X 5 (1), YueGnas maGopatopusi|Enterprise, CrnpaBounas
NanoEducator-8 Basic (1), Kommiekr|npaBoBas cucrema
yuebHoit mebenu (1) "Koncynprant  Ilmoc",
Microsoft Office
Standard, Arent Dr.Web,
Kommexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 10
AJIL peIICHUs OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Paszen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLEHOYHBIX
CPEJICTB

Kputepun onieHNBaHNS HHAMKATOPOB TOCTHIKEHUS KOMIIETEHIIMN HAIIPaBJIEHBI HA!

- YCBOGHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHS), IPELYCMOTPEHHOTIO
paboueii mporpammoii;
- YMEHHE Wu3jaraTb MaTepuai (Y4eTKOCTb, IPaMOTHOCTb H3JIOXKEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCIIPOM3BEIEHUS YUeOHOr0 MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS PU PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEACTABIICHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU ¥ TIPHEMaMH UX BBINOTHEHUS

Beicokuit ypoBenp [OOyuatomuiicss riyOOKO M NPOYHO YCBOWJI MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, PU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MECHEHUU  3a7aHus, CBOOOJHO  CIpaBisiercs ¢
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOi, TEPHOANYECKUMH W3AAHUSIMHU, IPABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
Pa3sHOCTOPOHHUMM  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOoW AUCHUIUIMHBL. I[IOpsAAoK cOCTaBI€HUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HAa OCBOCHME 3HAHUH, yYMEHWH, HaBBIKOB M/ WM OINbITa JEATEIBHOCTH, IO

HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHuil H3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

ISPEC=11.03.04_31
ICOMP=0MK1

ICOURSE=3

IDISC=0cHOBbI HAHOTEXHONOTNU

ITYPE=2



ITaskl

KTo BnepBsble cO34a1 aTOMUCTUYECKYIO KAPTUHY MUPA U MOXKET CYUTATLCA
npapoamnTenem HaHOTEXHOIOTUK?

ITRUE

[Nemokput Abaepckmi
IFALSE

ApucToTtensb

IFALSE

®anec MuneTckum
IFALSE

Apuctapx CamoccKkmi
ITask2

KaKolt y4éHbIn BnepBble A0Ka3a/, YTO C TOYKM 3peHns GyHAaMeHTaIbHbIX 3aKOHOB
OU3MKM HET HUKAKUX NPensaTCTBUMMA K ToMy, 4Tobbl co3aaBaTb 06bEKTbl NPAMO U3
aTOMOB?

ITRUE

Puyapa ®mnaunnc detHmaH
IFALSE

Paccen AHr

IFALSE

Hopwuo TaHuryum

IFALSE

Xaponbg Kpotoun

ITask3

B Kakom rogy aamuHuctpauma CLUA npuHAana nporpammy «HaumoOHanbHaA
HAHOTEXHO/I0rMyecKasn MHULNATUBAY, yTo no3BOJINNO Brnepsble Ha
rocyAapCTBEHHOM YpOBHE BblAeNnATb CpeacTBa W NAAHMPOBATb pasBUTHE
HAHOTEXHO/I0rnn?

ITRUE



2000 rop,

IFALSE

1998 ropg,

IFALSE

2004 ropn,

IFALSE

2001 ropn

ITask4

Kaknmun KauectBamm fo/1KHbl 061a4aTb 06 bEKTbI HAHOTEXHOIOTUN
ITRUE

Pasamepbl 06BEKTOB A0/XKHbI 6bITb B AMana3oHe oT 1 go 100 HaHOMETPOB U Npwu
3TOM AO0/IXKHbl U3MEHUTbLCA CBOMCTBA 3TUX OOBEKTOB OTHOCUTE/IbHO UX CBOWMCTB B
MaCCMBHOM COCTOSIHUMN

IFALSE
Pasmepbl 06beKkToB A0/1KHbI bbITb B AMana3oHe oT 1 4o 100 HaHOMeTpoB
IFALSE

LOMKHbI NU3MEHUTbCA cBOMCTBa 06bEKTOB OTHOCUTE/IBHO UX CBOMCTB B MaCCMBHOM
COCTOAHUNU

IFALSE
HUKaKMX 0COBEHHbIX Ka4yecTB Y HAHOOOBHEKTOB HeT
ITask5

CornacHo KnaccMpukaumMm AUCNepcHbIX CUCTEM MO arperaTHOMY COCTOAHMUIO,
CKO/IbKO BO3MOXHbIX KOMOMHauuM aucnepcHor ¢asbl M ANCMEPCUOHHOM Cpeapl
cyuiecTsyet?

ITRUE
9
IFALSE
6
IFALSE



3

IFALSE

2

ITask6

Kakune Bnabl camMocbopKM HAHOCTPYKTYPHbIX MAaTEPUANIOB MOXKHO BblAENTD?
ITRUE

dusnyeckas camocbopkKa, xmummyeckaa camocbopka, buonornyeckas camocbopka
IFALSE

MexaHunyeckas camocbopKa, dmnsnyeckaa camocbopka, xmmmyeckaa camocbopka,
b6uonornyeckaa camocbopka

IFALSE

®usnyeckan camocbopka, XMmmyeckana camocbopKa

IFALSE

MexaHuyeckana camocbopka, pusnyeckaa camocbopka, Xmmumyeckasa camocbopka
ITask7

KaKkue BMAbl HAHOCUCTEM NpeanonaraeT KnaccudumKauma no mepHocTn?
ITRUE

TpéxmepHble, ABYMEPHbIE, OAHOMEPHbIE, HY/IbMepHbIe

IFALSE

TpéxmepHble, ABYMEpPHbIE, OA4HOMEPHbIE

IFALSE

[lBymepHble, 0o4HOMEpPHble

IFALSE

[lBymepHble, 0o4HOMEPHbIE, HyIbMEpPHble

ITask8

CKONbKO pelweéTok bpaBs BO3MOMKHO B ABYMEPHOM C/ayyae YynopaaovYeHus
KPUCTaNIMYECKOM CTPYKTYPbI?

ITRUE



5

IFALSE

6

IFALSE

8

IFALSE

10

ITask9

OT KakmMx GaKTOPOB 3aBUCUT TUM KPUCTAIIMYECKOM PELLETKIN?
ITRUE
KOOPAMHALMOHHOIO YNCNA, BHELWWHMX BO3AENCTBUIM, 06bEMA MaTepuana
IFALSE

KOOPAMHALUMOHHOIO YMCNA, BHELWHMX BO34ENCTBUM

IFALSE

KOOPAMHALMOHHOTIO Yncna, ob6béma matepunana

IFALSE

BHELIHMX BO34eNCTBUI, 0ObEMA MaTepmana

ITask10

Y10 NO3BONAIOT 3a4aBaTb MHAEKCHI Munnepa?

ITRUE

MonoXKeHna y3noB, HaNpPaB/AEHUA N NIOCKOCTU B KpUCTanne
IFALSE

HanpasneHWA n NA1OCKOCTU B KpUCTanie

IFALSE

MonoXKeHua y3n0B U NNOCKOCTU B KpUCTanne

IFALSE

MonoxeHua y3/710B M HANPaBIEHUA B KPUCTaIe

ITask11



CKONbKO aTOMOB COAEPXKUT HAMMEHbLllaa M3 BO3MOXHbIX HAHOYacTMUA
C FrPaHELEeHTPMPOBAHHOM KybMYeckom peLéTkom?

ITRUE

13

IFALSE

12

IFALSE

9

IFALSE

14

ITask12

Kakune marmyeckume umcna onpeaenatoT Ha OCHOBE MOHM3ALMOHHOIO NOTeHUMana?
ITRUE

JNEeKTPOHHbIe Marnyeckme Yncna

IFALSE

CTpYKTypHbIe Marnmyeckme ymcna

IFALSE

DNEeKTPOHHbIE M CTPYKTYPHbIE Marmyeckume ymcna
IFALSE

Hukakune

ITask13

Kakune Bngbl aedektos Bceraa 6yayT npucyTcTBOBaTb B HAHOMaTepuane?
ITRUE

TouyeuHble

IFALSE

TouyeyHble, NMHENHble, NOBEPXHOCTHbIE

IFALSE

To4yeyHble U IMHEeNHbIe



IFALSE
HuKakue

ITask14

Kaknm yactmuam npucywmn BoIHOBbLIE CBOMCTBA?

ITRUE

JTlobbIMm YacTULLaM BelecTBa
IFALSE

doToHaAM

IFALSE

DNneKkTpoHam

IFALSE

dneKkTpoHam n GoToHam
ITask15

Kakon BMA  XMMMYECKOW CBA3MU
HaHOTEXHO/I0TUN?

ITRUE

CBa3b cunamm BaH-Lep-Baanbca
IFALSE

KoBaneHTHaA cBA3b

IFALSE

NoHHanA cBA3b

IFALSE

MeTannnyeckas cBasb

ITask16

ABNAETCA

NMPUOPUTETHLIM

B

obnactu

Ha BennumHy KkoapduumeHTa Npo3pavyHOCTM NOTEHLMANBbHOrO Bapbepa BAMALOT ...

ITRUE

Macca yactuubl, A4edUUMUT €€ SHeprum 1 WMPUHa NOTeHLUMaNbHOro bapbepa

IFALSE



Macca 4yactuupl U aePpuumnT eé sHepruu

IFALSE

AednumT sHeprnm YacTmupl U WMPUHA NOTEHUKMaAbHOTo bapbepa
IFALSE

Macca YacTuubl U LWLMPUHA NOTeHUManbHoro bapbepa

ITask17

JHepreTMyeckasa Mmoaeb KPUCTaN/Ia COLEPHKMUT ...

ITRUE

[JVCKpeTHble 3HepreTUYecKne ypoBHM N SIHEPreTUYeCcKne 30HbI
IFALSE

[NCKpeTHble SHepreTUYecKme ypoBHHU

IFALSE

JHepreTUyecKue 30HbI

IFALSE

HeT HM AUCKPETHbIX IHEPreTUYECKUX YPOBHEN HU SHEPTETUYECKMUX 30H
ITask18

Kakum  obpasom  M3MeHATCA  rPaBUTAUMOHHOE W 3/1EKTPOMArHUTHoe
B3aMMOAENCTBMA NPU Nnepexoae Ha HaHOMacLITabbI?

ITRUE

C ymeHblUeHMEM pa3mepa YacTul, rpaBUTALMOHHOE B3aUMOAENCTBME CTAHOBMUTCA
cnabee, a aN€KTPOMArHUTHOE B3aMMOAENCTBME CUNbHEE

IFALSE

C YMEHbLIEHNEM pPa3mepa 4acCTul rpaBUTaynmMoHHOE BSaMMOAEﬁCTBMe CTaHOBUTCA
CUNbHEE, a SNEKTPOMATHNUTHOE B3aMMOﬂ,el71CTBVIe cnhabee

IFALSE

C YMeHbLLEHNEM pPa3mMmepa 4Yactul, TrpaBUTauMoOHHOE WU 3SNEKTPOMArHUTHOE
B33VIMOLI,€I\;1CTBMFI CTaHOBATCA cnabee

IFALSE

C yMeHblUEHMEM pa3Mepa 4YacTul, T[PaBUTALMOHHOE U INEKTPOMArHUTHOE



B3aMMOAENCTBMA CTAHOBATCA CU/IbHEE
ITask19

Yem Oyaetr onpeaensatbCA  BeAMYMHA CUAbl  TPEHMA MNpPU  Nepexoae Ha
HaHomacwTabbl?

ITRUE

Mnowanbio CONPUKaCcatoLWLMXCA MOBEPXHOCTEN

IFALSE

Maccoit obbekTa

IFALSE

PacnonoxeHnem ob6beKTa M NNOCKOCTU, HA KOTOPOW OH PACMOJIOXKEH
IFALSE

Mnowanbto conpuKacaroLmxca I'IOBerHOCTelZ, Maccon ob6bekTa u pacnonoxeHnem
obbekTa u NOCKOCTH, Ha KOTOpOVI OH pacCno/sioxeH

ITask20

Kakow moaenbto Uanm mMmoaenaMmm MOKHO aaeKBATHO OMUCATb MeXaHU4YeCKue
KonebaHua n pPe30HaHCbl B HAHOPAa3MepPHbIX cMcTtemax?

ITRUE

Mogenb rpy3a Ha NPYXUHKe, NOMELLEHHOIO B 9N1€KTPOCTaTUYeCcKoe none
IFALSE

Mogenb matemaTMyecKoro MaaTHUKa

IFALSE

Mogenb rpysa Ha Npy*KUHKe

IFALSE

Mogenb maTemMaTUYeCKOro MafATHMKA, MOAENb FPy3a Ha NPYKUHKE N MOAENb IPpy3a
Ha NPYXMHKe, NOMELLEHHOIO B 3/1EKTPOCTAaTUYECKOE Noe

ITask21
Kaknum obpasom M3meHAoTcA TepMoaMHAaMUYECKMe CBOMCTBA HaHocpea?
ITRUE

lpaHMuUa ¢a3oBOro pPaBHOBECUA CMELLAeTCA B CTOPOHY MEHbLUMX TemnepaTyp,



TemnepaTypa MNAaBAe€HMA YMEHbLUAeTCa, rpaHuua CTabUAbHOCTM  CTPYKTYpbl
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTyp, PacTBOPMMOCTb BELLEeCTB Apyr B
Apyre yBennymBaeTtca

IFALSE

lpaHUUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY 60/blIMX Temnepatyp,
TemnepaTtypa nNNaBAEHUA YBE/NUYMBAETCA, T[PaHULA CTabUNbHOCTM CTPYKTYpbI
CMeLLaeTca B CTOPOHY 60NblINX TEMNEPATYp, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yMeHblUuaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY MEHbLUMX TemnepaTyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAETCsA, TrpaHuLa CTabUNAbHOCTU  CTPYKTYpbI
CMeLLaeTca B CTOPOHY 6oNbLIMX TeMNEePaTyp, PAaCTBOPMMOCTb BELLLECTB APYr B Apyre
yBe/IM4YnBaeTca

IFALSE

lpaHMUa ¢$a30BOro pPaBHOBECMA CMELLAETCA B CTOPOHY MEHbLUMX TemnepaTyp,
TemnepaTtypa nJaB/feHMA YMEHbLUAETCs, TrpaHuLUa CTabUNAbHOCTU CTPYKTYpbI
CMeLLaeTca B CTOPOHY MEHbLUMX TemnepaTtyp, PacTBOPUMOCTb BELLECTB Apyr B
Apyre ymeHbLuaeTcs

ITask22

Tennoé&mKOoCTb BEL,ECTB Npu Nnepexose Ha HaHomacwTabbl ...
ITRUE

YBennuumsaeTca

IFALSE

YMmeHbluaetca

IFALSE

He nameHsaetca

IFALSE

BHauane ysennumsaerca, a 3aTem yMmeHbLUaeTCA
ITask23

Kakum 06pa3om W3MEHAITCA 3SHEpPrMa CBA3M UM MEeXKaTOMHble PacCToaHMA B
KPUCTaNNNYeCcKoM pelléTke npu nepexoae Ha HaHOMacLTabbl?



ITRUE

JHEepPruna cBA3M U MeXKaTOMHble PacCTOAHMA YMeHbLLIATCA
IFALSE

JHepPruna cBA3M U MeXKaTOMHble PacCTOAHMA YBEINYMBAKOTCA

IFALSE

3HepI'MF| CBA3U YyBEJIMYMNBAETCA, @ MEXATOMHbIE PACCTOAHNA YMEHbLLUAKOTCA

IFALSE

HWKaK He nameHATCA

ITask24

Kaknum obpasom nameHAOTCA XMMUYECKUe CBOMCTBA HaHocpea,?

ITRUE

Temnepatypa MPOTEKAHUSA XUMMUYECKUX pPeakuui yMeHbLUaeTcs,

HEOCYLLEeCTBUMbIE paHee XMMUYECKUE peakumnm
IFALSE
TemnepaTtypa NPoTEKAHUA XMMUYECKUX PeaKkLnit yBennymBaeTca
IFALSE
TemnepaTtypa NPOTEKAHUSA XMMUYECKUX PEAKLNI HE U3MEHSAEeTCA

IFALSE

BO3HUKAKOT

TemnepaTtypa NPOTEKAHMA XUMUYECKUX PeaKLUMM YMEHbLUAeTCA, HeOCYLLEeCTBUMbIE

paHee XMMUYEeCcKMe peakumm He NPOUCXOanT
ITask25

Kaknm o6pasom M3meHAoTcA MexaHUYecKkme CBOIMCTBa HaHocpea?
ITRUE

Bo3MoOKHO 0gHOBpPEMEHHOE yBeInYeHMe TBEPAO0CTM M NIAaCTUYHOCTU
IFALSE

TBEpPAOCTb YBENMYMBAETCA, @ NIACTUYHOCTb YMEHbLUIAETCA

IFALSE

TBép,D,OCTb M NA1aCTM4YHOCTb O4HOBPEMEHHO YMEHbBLLAKOTCA



IFALSE

TBEPAOCTb U NNACTUYHOCTb HUKAK HE U3MEHAITCA

ITask26

Kaknum obpasom nameHaeTcsa 3NeKTPOHHAA CTPYKTypa HaHOYaCTULbI?
ITRUE

MpU yMEeHbWEHUN pasmepa HAHOYACTULbl LIMPUHA 3anpeléHHON 30Hbl B HeW
yBe/InYMBaeTca

IFALSE

MpY yMeHbWEHUN pa3Mepa HaHOYaCTULbl LWIMPUHA 3anpewéHHON 30Hbl B HeW
BHA4asne yBe/IMYMBAETCA, @ MOTOM YMEHbLUAeTcA

IFALSE

MpY yMeHbWEHUN pa3Mepa HaHOYaCTULbl LWIMPUHA 3anpewéHHON 30Hbl B HeW
yMeHbLLaeTcA

IFALSE

Mpn yMeHbLEHUN pasmepa HAHOYaACTULbI WMPUHA 3anpeLLéHHON 30Hbl B HEN He
n3MeHsAeTcA

ITask27

YaenbHoe COMPOTUBAEHME HAHOCTPYKTYPHbIX METaN/IoB MO CPaBHEHUID C
OObIYHbIMM ...

ITRUE

YBennyunsaetca

IFALSE

YMmeHbluaeTca

IFALSE

He nsmeHsaetca

IFALSE

CHavana yBenmymBaeTca, a 3aTeM yMmeHblUaeTca
ITask28

Ecan Yyactmuly MaArHuTtHoro martepuaszia nomectutb BO BHELWLHeEe OAaHOpOAHOE
MarHMTHoe nonae ”m npu 3Tom e€é oaHOAOMEHHaA CTPYKTYypa HEe Hapywunutca, TO



pa3mep 3TOM YacTuLbl byaeT onpeaenaTbes ...
ITRUE

Paguycom abcontoTHOM 04HO4O0MEHHOCTH
IFALSE

Kputnyeckmm pagnmycom o4HOA0MEHHOCTH
IFALSE

Kputnuecknum pagmycom cyneprnapamarHeTmsma
IFALSE

Jllobbim M3 paguycoB: paguMycom abCcoNTHOM OAHOAOMEHHOCTM, /MbO
KPUTUYECKMM  PaguycomM OAHOAOMEHHOCTW, /MO0 KPUTMYECKMM  pPaguycom
cynepnapamarHeTM3ma

ITask29

OT KaKux ¢aKTOpOB 3aBUCAT MONOXEHUE W WMHTEHCMBHOCTb MOBEPXHOCTHOrO
N1a3MOHHOro pe3oHaHca?

ITRUE

OT pa3mepa, popMbl HAHOYACTUL, U NTOKANIbHOTO AN3TEKTPUYECKOTO OKPYKEHMUS
IFALSE

Ot pa3mepa n popmMbl HAHOYACTUL,

IFALSE

OT pasmepa HaHo4YacTUL,

IFALSE

He 3aBUCAT HU OT KaKnx pakTopoBs

ITask30

OcnabneHne 3/1eKTPOMArHMTHOM BOAIHbI MaJibiIMM YaCTULAMM ...
ITRUE

MponcxoaunT 3a CHET HoNbLLIErO pacceaHUs U3Ty4eHUSA

IFALSE

MpoucxoauT 3a c4ET 60/1bLIEro NOrNOLLLEHMA U3NYYEeHNA

IFALSE



MpouncxoauT 3a CHET pacceAaHMA N NOMNOLLEHNA U3/TYYEHMA B PABHOM CTENEHM
IFALSE

He npoucxogut

ITask31

HaHOCTDYKTprpOBaHHaFI HEOAHOPOAHOCTb BewectBa nNpu B38MMOA€V1CTBMM C
INNEKTPOMATHUTHBIM U3NTYHEHUEM ...

ITRUE

MoxeT npuBecTM K CO34aHUIO BewecTtB C OTpuUUaTeNIbHbIM MOKasaTesem
npeaomneHnA U BeLWECTB, o6nap,a}ou.l,mx CTPYKTYPHbIMU UBETAMUA

IFALSE

MoxeTt npmeectm K CO34aHUIO BewectB C OTpuuaTe/ibHbIM TMOKa3aTesiem
npenaomneHuA

IFALSE

MoKeT NPUBECTM K CO34aHMI0 BeLLecTB, 061aaatoWwmx CTPYKTYPHbIMU LiBETaMMU
IFALSE

Hun K yemy He MOKeT NnpuBecTU

ITask32

MexaHunyeckne metobl NONYYEHUA HAHOMATEPUANOB MOTYT OCHOBbIBATbCA Ha ...
ITRUE

KaBUTaUMOHHbIX Npoueccax

IFALSE

McnapeHun n KoHgeHcaumm

IFALSE

JNneKkTponunse

IFALSE

Ncnonb3oBaHun GpeppUTMHOB

ITask33

dunsmyeckme metoabl NONyYeHNA HAHOMATEPMAIOB MOTYT OCHOBbIBATbLCA Ha ...

ITRUE



TepmouymKnnposBaHun

IFALSE

Bubpaumm

IFALSE

TepMuyeckom pasnoxeHun

IFALSE

Ncnonb3oBaHnn ¢peppuTMHOB

ITask34

Xvmunyeckme metoabl NOAy4eHUA HAaHOMATePUaN0B MOFYT OCHOBbLIBATLCA Ha ...
ITRUE

BoccTraHoBneHUH

IFALSE

Ncnonb3oBaHUM cUbl TpEeHUA

IFALSE

Bo3roHke

IFALSE

Ncnonb3oBaHun GeppuTMHOB

ITask35

K meTogam mexaHM4YecKoro AmcneprmpoBaHUA OTHOCUTCA METOS, ...
ITRUE

N3menbyeHnA ¢ NOMOLLLbIO aTTPUTOpPa

IFALSE

N3menbyeHUA pacnblieHnem CTpyu pacniasa
IFALSE
N3menbuyeHna ¢ nomoLLbto anekTpodaoTaumm
IFALSE

N3menbyeHne B3pbIBOM NPOBOAHMKA

ITask36



K meTogam pusnyeckoro ancneprmpoBaHma OTHOCUTCA METOS, ...
ITRUE

KoHTponmpyemomn Kpuctannmsaumm ns amopdHoOro CoOCToAHMA
IFALSE

KaBMTaunoHHO-rMapoaMHaMUYeCcKnm

IFALSE

M3menbuyeHUAa ynbTpasByKOm

IFALSE

lNeco4yHbIx yacos

ITask37

K meTogam XmMun4eckoro gmMcneprmpoBaHmna OTHOCUTCA METOL, ...
ITRUE

MeTtannotepmumn

IFALSE

LMKAnyecknx npespaLLeHni

IFALSE

BaKyym-cyb1MMaLMOHHbIN

IFALSE

CNMHHMHIOBaHMA

ITask38

K meTozam KOHCONMAALUMM HaHOPA3MEPHbIX MOPOLUKOB OTHOCUTCA METO, ...
ITRUE

MpoKaTKku

IFALSE

CNMHHMHIOBaHMA

IFALSE

PaBHOKaHaNbHOIO Yyr10BOro NPeccoBaHmA

IFALSE



BcecTopoHHel KOBKM

ITask39

C yBenmyeHmem AMCNepCcHOCTU yaebHaA NOBEPXHOCTb MOPOLLKOB ...
ITRUE

YBennumneaertca

IFALSE

YMmeHbluaeTca

IFALSE

He nameHsaetca

IFALSE

BHayane yBennumBaeTca, a 3aTemM YMEHbLUAETCA
ITask40

Kakon ¢opmon uyactuy onpegenaetcs MMHMMaAbHAA yAe/nbHaA MOBEPXHOCTb
NOpPOLUKa?

ITRUE
LLlapoobpaszHoii
IFALSE
YewyrnyaTom
IFALSE
Nronbuatomn
IFALSE

Jlroboin

ITask41

Mpn obpa3oBaHUN OKCUAHOW NMNAEHKM Ha MNOBEPXHOCTM HAHOMOPOLLKOB METan/I0B
BE/INYMHA UX YAENbHOM NOBEPXHOCTY ...

ITRUE
YBenunumBaeTtca

IFALSE



YmeHbllaeTca

IFALSE

He nameHaetca

IFALSE

BHauvane yBennymeaeTca, a 3aTemM He n3meHAeTCA
ITask42

PacnpegeneHve HaHoOYacCTML, MO pasmepaM B TOPOLWKE HOCUT XapakTep
HOPMaNIbHOrO 3aKOHa, eC/N ...

ITRUE

Obpa3oBaHue 4actuy npoTekaeT no 6es3guddysmoHHomy u anddysMoHHOMY
MexaHW3mam pocTa

IFALSE
O6pa3oBaHMe YacTuL, NPOTEKAET NO KoaryasauMOHHOMY MeXaHM3My PoCTa
IFALSE

Obpa3oBaHMe 4acTuy, npoTekaeT no 6e3audpdy3MoHHOMY M KoarynauMoHHOMY
MexaHW3Mam pocTa

IFALSE

O6pa3oBaHMe 4acTul npoTekaeT no 6e3andoysmoHHoMy, AnbOY3MOHHOMY W
KoarynauMoHHOMY MexaHM3mMaM pocTa

ITask43

PacnpegeneHne HaHOYaACTUL, NO pa3Mepam B NOPOLLKE C YBEIUYEHUEM UX POCTA ...
ITRUE

CmellaeTca oT HOPMaIbHOTO 3aKOHa K JlorapnudmMmnyeckmu-HopmaibHOMY

IFALSE

CmeulaeTca oT 1orapndmMmnYeckM-HOPMasibHOrO 3aKoHa K HOpMaJibHOMY

IFALSE

OnpepenseTca HOPMabHbIM 3aKOHOM U HEe MeHAeTCA

IFALSE

Onpepensaetca norapudmmyeckm-HopmaabHbIM 3aKOHOM U HE MeHseTcA



ITask44

Kakne MeToabl MNPUMEHAOT A0S MPaKTUYeCKoro onpeaeneHua  yaebHOM
NOBEPXHOCTU HAHOMOPOLLKOB?

ITRUE

[AnHamunyeckune n ctatmyeckme metoabl agcopbunm

IFALSE

MeToabl ra30NpPoOHULAEMOCTH

IFALSE

MeTozbl ra30NPOHMLAEMOCTN N AMHAMMYECKME MeTOAbl aacopbunm
IFALSE

MeToabl ra30NPOHULAEMOCTU U CTaTUYECKME MeToabl aacopbumm
ITask45

Kakne metoabl NPUMEHAIOT ANA NPaKTUYECKOro onpeaeneHnsa cpefiHero pasmepa
HaHo4yacTuu,?

ITRUE

MeToa, ManoyrnoBoro paccesHma PeHTreHOBCKUX Tydei
IFALSE

MeTtoa HenTpoHorpapum

IFALSE

MeToz, ra3onpoHMLLaEMOCTH

IFALSE

MeToza, 31eKTPOHHOM MUKPOCKONNU

ITask46

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

ITRUE
MeTopg, peHTreHorpadum n HemTpoHorpapmm
IFALSE

MeTopg, MaioyrnoBoro pacceAHnA PeHTreHOBCKUX nyqeﬁ



IFALSE

MeTop ra3oBoi xpomaTtorpadum
IFALSE

MeToza, 31eKTPOHHOM MUKPOCKOMNK
ITask47

Kakne metogbl NMPUMEHAIT ANA NPAKTUYECKOro onpeaeneHna pacrnpeneneHma
HaHO4YacTuny no paamepaM?

ITRUE

MeTozbl SN1€KTPOHHON MUKPOCKOMNUM U PEHTTEHOCTPYKTYPHOTO aHan3a
IFALSE

MeToa, ManoyrnoBoro paccesHma PeHTreHOBCKUX NTyYei

IFALSE

MeTopa razoBoi xpomaTtorpadpum

IFALSE

MeTtoa HenTpoHorpapum

ITask48

Kakoli BMA, CNEeKTPOCKOMWUM OCHOBAH Ha W3MEHEHWM COCTOAHMA BaANEHTHbIX
3/IEKTPOHOB?

ITRUE

YnbTpadmonetoBan n onTmyeckKas CNekTpoCcKonms
IFALSE

PeHTreHockonusa

IFALSE

NHdpaKkpacHada cnekTpockonus

IFALSE

PagnocnekTpockonuma

ITask49

KaKol Bupa, cnekTpockonum ob61aaaet camon BbICOKOM YyBCTBUTENbHOCTbIO?



ITRUE

ATOMHO-abcopbuMOHHaA cneKkTpocKkonuma
IFALSE

ATOMHO-3MWUCCUOHHAA CNEKTPOCKONUA
IFALSE

Macc-cnekTpomeTpua

IFALSE

ApoepHbIN MarHUTHbBIN Pe30HAHC

ITask50

Kakne meTodbl ONTMYECKOM  MWMKPOCKOMUM  MOMKHO  WMCMNOMb30BaTb  NpU
nccnefoBaHUM NPo3paYHbIX U becuBeTHbIX 06beKTOB?

ITRUE

MeToa, TEMHOro nons B NpoxoAsuiem ceete, metod $a3oBOro KOHTpacTa, MeTos,
NHTepdepeHLManbHOro KOHTpacTa

IFALSE

MeTopn cseTnoro nona B OTpa)-KéHHOM CBETE, MEeTOo Ha6fIIOLI,eHMH B I/lHd)paKpaCHbIX
ny4dyax, MeTo CBETNOIO noJiAa B npoxogAalem csete

IFALSE

MeTopg, YNAbTPAMUKPOCKOMNUN, METOL TEMHOro NonAa B OTpa)-KéHHOM CBeTe, MeToL
Ha6fll'0ﬂ,eHMﬂ B NONAPU30BAHHOM CBETE

IFALSE

MeTopg, H36J'IIO£I,€HMFI B yﬂpra(I)MOI'IeTOBbIX aydax, Mmeton UuccneagosaHuUA B CBETe
NIOMUHECUEHUNN, METO/, Ha6I'IIO,CI,eHMFI B MH(I)paKpaCHbIX nyyax

ITask51

[Ans TOoro 4Ttobbl oOnpeaennTb XMUMMYECKUI COCTaB MaTepuana C MOMOLLbIO
3NEeKTPOHHOIO MMKPOCKONA, KaKOM A,EeTEKTOP B HEM HYXKHO 3a4eCTBOBATL?

ITRUE
[leTeKTop PEHTFreHOBCKOro N31yYeHUs

IFALSE



[eTeKTOp BTOPUYHbIX 31EKTPOHOB

IFALSE

[leTeKTOp OTPa3mBLUMXCA S/1EKTPOHOB

IFALSE

[leTeKTop NoTepb 3HEPrUm 3/IEKTPOHOB

ITask52

[NVHa BONHbI 3/IEKTPOHOB B MNaAatoLLeM Ny4yKe 3N1eKTPOHHOIO0 MUKPOCKONa ...
ITRUE

YMeHbLLaeTca ¢ yBe/IMYEHNEM YCKOPSAIOLLETO HaNpAXeHUsA 3/IEKTPOHHOIo Ny4Ka
IFALSE

YBenn4nBaeTca ¢ yBeIMYEHUEM YCKOPAIOLWLEro HanpsaXKeHUA 31EKTPOHHOTO Ny4Ka
IFALSE

He nameHaeTca Nnpy U3SMeHeHMN YCKOPAIOLWLEro HanpaXeHnsa 31IeKTPOHHOTO Ny4Ka
IFALSE

BHayane ymeHblUaeTcA, a 3aTeM He M3MEHAEeTCA NPU yBeSIMYEeHUU YCKOopAroLlero
HanpAXeHnAa 3SNEKTPOHHOIo nNy4ykKa

ITask53

Kakolt curHan Bu3yanmsnpyeTca B CKAHMPYHOLLEM 30HA0BOM MUKpPOCKone?
ITRUE

CurHan, nepegaBaemMbli Ha UCMOHUTENbHbIN 3IEMEHT, YNPaBAAOLWNI 30HA0M
IFALSE

CurHan namepeHHOro B3aMmogeincTema 30H4a C NoBEPXHOCTbio ob6pasua
IFALSE

CurHan, nocTtynarowmin B cuctemy obpatHo cBs3un

IFALSE

CurHan, 3agaBaemblii N0Ib30BaTeIeEM B cMCTemMe 0H6paTHOM CBA3M

ITask54

Kakme cunbl MUCNoONb3ylOTCA NPU AETEKTUPOBAHMU B3aMMOLEWNCTBMA B aTOMHO-



CMI0BON MUKPOCKOMNUK?

ITRUE

Cunbl BaH-[ep-Baanbca

IFALSE

CnAbl MIOHHOTO B3aMMOAENCTBUA

IFALSE

CuAbl B3aMMOAENCTBMA MO TUNY KOBANEHTHOM CBA3M
IFALSE

Cunbl B3aMmoAencTama No TMny MeTasInvyeckom CBA3mn
ITask55

Kakum yrnepoaHbiM CTPYKTypam COOTBETCTBYET sp?-rmbpuamsauma?
ITRUE

paduty

IFALSE

Anmasy

IFALSE

KapbuHy

IFALSE

KapbuHhy 1 rpaduty

ITask56

MoneKynspHbI Kpuctann ¢ynnepeHa ...

ITRUE

OTO NOAYNPOBOAHUK

IFALSE

DTO NPOBOAHMUK

IFALSE

OTO ANINEKTPUK

IFALSE



MoeT o6n1agatb NH0ObIM TUMOM NPOBOANUMOCTU
ITask57

Kakme MHAEKCbl XMPaNbHOCTM ONpeaenAlT YyrnepoaHy HaHOTPYOKy C BMHTOBOM
OCblO CMMMETPUN?

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

K metogy ¢&oOpMMpPOBaHMA HAHO3NEKTPOHHbLIX CTPYKTYpP, OCHOBAaHHOMY Ha
MCNO/Ib30BaHUM CKAHUPYHOLWMX 30HA0B OTHOCUTCA ...

ITRUE

MeToza, TOKa/IbHOro OKUCNEHUA

IFALSE

MoneKynAapHo-n1y4eBan aNUTAKCUA

IFALSE

Xnmmyeckoe ocaxkaeHue 3 ra3osoi pasbl
IFALSE

MarHeTpoHHOe pacnblieHne

ITask59

Kakolt Bua nutorpadmm B HacToAlLEe BPEMA LIMPOKO MUCMOb3YIOT A8 NOAYyYeHUA
MWKPO3NEKTPOHHbIX 06EKTOB?

ITRUE
doTtonutorpadus

IFALSE



dneKkTpoHonutorpadpusa
IFALSE
NoHonntorpadus
IFALSE
PeHTreHonutorpaduma
ITask60

Kakoi Bua, nMtorpadmm B HQHOMETPOBOM AMana3oHe 6onee NpocTor U AeLléBbIi,
Mo CPaBHEHMUIO C TPAANLMOHHOWN NuTOorpaduen’?

ITRUE

NmnpuHT-nuTorpadpma

IFALSE

HaHonutorpadua Ha OCHOBe MCMNO/Ib30BaHWUA CKAHMPYHOLWMX 30HA0B
IFALSE

MepbeBasa HaHoAuTOrpadma

IFALSE

TepmoHaHonutorpadua

IEND

HCpC‘-ICHL BOITPOCOB JIs1 TPOBCACHUA HpOMCXCYTOqHOﬁ aTrTeCTalun

1. MpuBeguTe KNaccudUKaLMIo AUCNEPCHBIX CUCTEM MO arperaTHOMY COCTOAHMUIO.

2. MpueeguTe KNaccudmKaL Mo AUCNEPCHBIX CUCTEM MO Pa3mepam, NPUHATYIO B HAYUYHbIX Kpyrax.

3. MpuBeguTe KNaccudmKaL Mo ANCNEPCHBIX CUCTEM MO MEPHOCTY.

4. Mpuseante Nnpumepbl HAHOOOHEKTOB B 0ObIYHOM KU3HM.

5. MpuBeguTe KNaccudmKaL Mo BOSMOXKHbIX TPEXMEPHbIX peLleToK bpasa.

6. OnuwunTe CyTb 3aaHUA KOOPAMHAT Y3108, HAaNPaBAEHWUIA U NJOCKOCTEN B KPUCTas/IE C MOMOLLbIO

uHaekcos Munnepa.
7. OnuwunTe BUAbI BO3MOXKHbIX TOUYEYHbIX AedEKTOB B KpUcTanne.
8. B 4EM COCTOMUT CYTb CTPYKTYPHbIX Maruyeckmx ymcen?

9. B YEM COCTOUT CYTb 3INEKTPOHHbIX MAarMyecknx ymcen?



10.

11.

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.

O6bsAcHMTE CYLWHOCTb YpaBHeHMA LpéanHrepa.
Ob6bACHWTE CYLLLHOCTb NPOCTPAHCTBEHHOMW MOAEeNN aToOMa.
O6bACHUTE CYLLHOCTb SHEepPreTUYeCcKoM MOAEeNN aTOMa.

O6bsACHMTE CYLWHOCTb CBA3KU cunamu BaH-[ep-Baanbca.

MpoBeanTe cpaBHUTENbHbBIN aHAIU3 XMMUUYECKUX CBA3EA: MOHHOW, KOBANIEHTHOM, MeTaIInYeCcKoM

n cBa3n cunamm Ban-Lep-Baanbca.

B 4ém cocTouT cyTb TYHHeNbHOro addeKkTa?

O6bACHUTE, B YEM OTANYMNE SHEPTETUYECKUX MOLENEN aTOMA U KPUCTanna?
OnnwmnTe 0co6eHHOCTU GU3NYECKUX B3AMMOLENCTBUA HA HAHOMACLUTabax.
OnuwmnTe M3MEHEHNE OCHOBHbIX CBOMCTB B HAHOMaTepManax.

B 4éM 3aK/t0YAIOTCA OCHOBHble TpeboBaHMA, NpeabABAAeMble K METOLAM NONYYEHUA
HaHOMaTepnanos?

Mpueeante KnaccmdmKaLMio METOL0B NONYYEHUA HAHOMATEPMNA/IOB, B OCHOBE KOTOPOM NEXKUT
npuMpoaa OCHOBHOTO NpoLiecca.

OnuwunTe CyTb METOA0B, OTHOCALLMXCA K MEXaHNUYECKOMY U3METbYEHUIO.

OnuwmnTe CyTb METOA0B, OTHOCALLMXCA K MHTEHCMBHOW NaacTMyeckoi aedopmaLmu.
OnulunTe CYyTb METOA0B, OTHOCALLMXCA K MEXaHUYECKOMY BO34EMCTBUIO PA3/INYHbIX CPea.
KaK ocyLLecTBAAoTCA METOAbl pacnblieHns pacnaiasos?

OnuwmnTe CyTb METOA0B UCMAPEHMA-KOHAEHCALUN.

Kak ocylectBnsetcs BakyyM-cyb6MMaLMOHHas TeXHONorns?

B 4éMm 3aK/04aeTCA CyTb METOA0B TBEPAOdA3HbIX NPEBPALLEHMI?

OnuWnTE 3NEKTPOXMMUYECKME METOAbI NOYyYEHNA HaHOMaTePUaoB.

B 4ém 3aKNt0YaeTCa CyTb METOA0B MOy4YeHUA HAHOMATEPUANO0B, OCHOBAHHbIX Ha COYeTaHUK
PU3NYECKMX U XUMUYECKMX NPEBPALLLEHNIA?

OnuwmnTte meToabl HUONOrMYECKOro NOAX0Aa ANA NOAYYEHNA HAHOMATePUaNoB.

OnuwmnTe MeToAbl KOHCOIMAALMU HAHOPA3MEPHbIX MOPOLLIKOB.

OnuwunTe meToapl onpeseneHnsa yaebHOM NOBEPXHOCTM HAHOMOPOLLKOB.

B 4ém 3aKNtoYaeTCa cyTb MeToZa ra3oBoM XxpomaTtorpadum?

OnuwmnTe NPUHUMNLI PaboTbl A4ETEKTOPOB, KOTOPbIE UCMO/b3YIOTCA B FA30BOM XpoMaTorpadum.
OnuwuTe paboTy MeToL0B OonpeseneHna CpeaHero pasmepa HaHo4YacTu,

OnuwuTe paboTy MeTof0B U3MepeHUsa 061acTel KOrepeHTHOro paccenaHus (KPUCTanImuToB).
OnuwunTe paboTy XMMUYECKMX METOA0B Onpeae/ieHNsA 3/1IeMeHTHOrO CocTaBa.

OnuwnTe, KaKMm 06pa3om NPoOBOAAT aTOMHO-abCOPOLMOHHbIM aHaNuM3.

OnuwwunTe, KakKnm 06pa3om NPOBOAAT aTOMHO-3MUCCUOHHbIN aHaAN3.



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

OnuwuTe paboTy Macc-CNEKTPOCKONMYECKOro aHanM3a.

OnuwwuTe paboTy ONTUYECKOrO MUKPOCKONa.

OnuwuTe paboTy NPOCBEYMBAIOLLETO 3/IEKTPOHHOTO MUKPOCKONa.
OnuwwuTe paboTy pacTPOBOro 31EKTPOHHOTO MUKPOCKOMa.
OnuwwuTe paboTy CKaHMPYIOLLErO 30HA0BOr0 MUKPOCKONa.

B 4ém 3aKNK0YaETCA CYTb UCKAXKEHUI, KOTOPbIE BO3HMKAIOT B CKaHUPYHOLLEN 30H40BOM
MUKPOCKOMNK?

OnnwmnTe oCHOBHbIE MeToabl aTOMHO-CUI0BOM MUKPOCKOMUMN.

OnuwmTe paboTy 3NEKTPOCMNOBON MUKPOCKOMNUM.

OnuwuTe paboTy ONTUYECKOM MUKPOCKONUU BAMKHEro nons.

OnuwuTe cBOMCTBA Takol dopMmbl yriepoaa, Kak dynnepeHsol.

OnuwuTe CBOMCTBA YrnepoaHblX HAaHOTPYOoK. OT Yero oHM 3aBUCAT?

OnuwuTe TPaaULUMOHHbIE METObl OCaXKAEHMA NIEHOK, UCNONb3YEeMble B HAHOTEXHOIOTUM.

I‘Iouemy MONIEKYNIAPHO-/1y4eBaA aNUTaKCUNA ABNAETCA CaMblM Ka4eCTBEHHbIM TPaANLUNOHHbIM
MeTo40M Nnosly4eHuUA CBerpeUJeTOI-(?

Onuwwnte metoapl noay4vyeHuA na1eHoK B HAHOTEXHO/10TMKN, OCHOBAHHbIE HA UCMNOJ1Ib30OBAaHUA
CKaHUpyrouwnx 3oH408

OnuwwnTte BUAbI npoueccos nepemelleHnAa atToMmos B aTOMHOM NHXEeHepUun.

Ha Kakunx npuHUmMnax oCHOBaHbl NMPOLLECChI IOKA/IbHOTO OKUCIEHNA METANN0B U
NoslynpoBOAHUKOB?

Ha KaKux npuHLMNax OCHOBAHbI NPOLLECChI IOKANIbHOMO XMMMUYECKOTO OCaXKAEHUA U3 ra30BOM
$a3zbl?

OnuwuTe BUAbI AnTOrpadmm, NCNOAb3yeMON A1a NONYYEeHUS HAHOOOBEKTOB.
Ha KaKux npuHLMNax OCHOBAHa 3N1eKTPOHHO-y4YeBas nutorpadma?
Ha Kakux npMHUMNax oCHOBaHa MMMPUHT-UTOrpaduma?

Ha Kakux npMHUMNax ocHOBaHa nepbeBas AnTorpapua?



