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Bmagusoctok, 2021
O06opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

JlupekTop nenapTaMeHTa

(moamwcp) (1.0. damumus)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/IenapTaMeHTa:

IIpotokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa

(moamucse) (1.0. damunns)

I11. PaGouyasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

Jupexrop nemapraMeHTa

(oamcp) (1.0. damumus)

1V. PaGouass mporpaMMa mepecMoOTpeHa Ha 3aceIaHHH Kadeapbl/IenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMmeHTa

(moamuce) (1.0. ®amumnms)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

Ilenp:  momyueHue  0a30BBIX ~ 3HaHWK 00  yCTpoiicTBaX,  NPHUHIIMIIAX
(YHKIMOHMPOBAHUS PA3TUYHBIX BHUIOB 30HIOBBIX MHUKPOCKOIOB W pacIIUpPEHHE
o0IIero Kpyrosopa, Kacarollerocss 30HIOBBIX HaHoTexHosorui. IloaroroBka
aKaJeMUYeCKHX OakaJiaBpoB B OOJAaCTH HAHOTEXHOJOTMH B  JIJIEKTPOHUKE,
NOHUMAIOIMIUX  (U3MUECKHEe ¢  TEXHOJOTMYECKHE acCleKThl  pa3paboTKu H
TEXHOJOTHYECKOTO CO3/IaHUsI MUKPOCXEM C MPECIbHBIMU pa3MepaMi MeHee 22 HM,
a TakkKe TMOHUMAIOIMX MEPCHEKTHUBBl UX JalbHEHUIIEro pa3BUTHS TEXHOJIOTUU
HAHOJIUTOTpa(UU ¢ MOCIETYIONUM CHIKEHHEM MUHUMAJIBHBIX pa3MepoB a0 10 HM u
5 HM mpu pa3pabOTKEe HOBBIX THUIIOB CBEPXOBICTPOJCHCTBYIOMINX HWHTETPATbHBIX
CXEM.

3anauu:

— OOyuenne 0a30BbIM HaBbIKAM pa0OThl Ha AarOMHO-CHJIOBOM, CKaHHUPYIOUIEM
TYHHEJIBHOM U MarHUTHO-CUJIOBOM MUKPOCKOIaX;

— OcBoeHuEe MpOrpaMMHOIO oOecrieuyeHusi o 00pabOTKe NaHHBIX, MOTYYEHHBIX C
IIOMOIIBIO CKaHUPYIOLIUX MUKPOCKOIIOB;

— HM3yuenue 6a30BbIX IPUHLHUIIOB (POTO U ANEKTPOHHO-JIYUYEBOM JIUTOTpaduii;

— YMeHue aHaJIU3UpPOBATH  IOJYYEHHBIE OSKCIEPUMEHTAIbHBIE JIaHHBIE W
IPENCTABIATh UX B (POPME HAYYHOTO OTYETA;

— HM3yueHne COBPEMEHHOW HAy4yHOM JINTEPATypbl, B KOTOPOM OIKCAHBI 30HIOBBIE
HAHOTEXHOJIOTHH.

JIns yCHENIHOTO M3Yy4Y€HUs AUCUUIUIMHBI «30HIOBbIE HAHOTEXHOJOTHUU B
anekTpoHruke. OCHOBBI HaHONMUTOTpaduu» y OOYyYalOIIUXCS JIOJDKHBI  OBIThH
c(hOpMHUPOBAHBI CJIECTYIONIUE MPEIBAPUTEIHHBIC KOMITETCHIIUH:

- OIIK-1.1. ®opmynupyer GpyHIaMEHTAILHBIE 3aKOHBI MPUPOJIBI U OCHOBHBIC
dbuznyecKre 1 MaTeMaTUYECKUE 3aKOHBI;

- OIIK-2.3. IIpuMeHs€T OCHOBHBIE METOAbl W CPEACTBA NPOBEACHUS
AKCIIEPUMEHTAIIBHBIX UCCIEAOBAHUIN U N3MEPECHUM.

B pesynbrare uzyueHusi JaHHON TUCHUIUIMHBL y 00y4Yarommxcs: GopMUPYIOTCS
cienyroume npodeccuoHagbHble KOMIETEHINH:

Tun 3agau Kon u HanMeHoBaHMe Tun 3agau
npodecCuoHATBHON
KOMIIETEHIINH
Hayuno- [K-1 [1K-1.2. PaboTaeT ¢ KOHTPOJIbHO-
I/ICCHCI[OBaTCHBCKI/Iﬁ Cnocoben CTPOUTH U3MEPUTEIIHBHBIM 060p}U10BaHI/IeM,
MPOCTEHITHE GUSHIECKHE | 1oriop3yeMbIM B HAHODIEKTPOHHKE
U MaTeMaTU4YECKUE
MOJICJIA PUOOPOB, CXEM,




Tum 3agau

Kox u sHanmenosanue
npodecCuoHATBHON
KOMIIETEHIIHU

Tum 3amau

YCTPOMCTB U yCTaHOBOK
3JIEKTPOHUKHU U
HAHO3JICKTPOHUKH
pa3IM4HOrO
(yHKIIMOHATIBHOTO
Ha3HAYCHHMSI, a TAKXKE
HCIIOJIb30BATh
CTaHJapTHbHIC
MIpOrpaMMHBIE CpPeICTBA
UX KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

[Ipon3BoaCTBEHHO-
TEXHOJIOTMUECKUN

IK-3

CriocoOeH BBITOTHSATH
paboThI IO
TEXHOJIOTHYECKOM

I1K-3.3. IIpoBOAUT MOJATOTOBKY K
IIPOBEICHUIO TIpoIecca MOAN(PUKAITUN
CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTY]P
B COOTBETCTBHH C TEXHHYECKOU H

MOJrOTOBKE
MIPOU3BOJICTBA
MAaTEPHUAJIOB U U3JICIIHI
3JEKTPOHHOU TEXHUKHU

AKCIUTyaTalMOHHOW TOKyMEHTaluen

KO[[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIIMHN

HaumeHnoBaHue mmoka3aTens OlleHUBaHUS

(pe3yaprara 00y4YeHUs MO TUCIHUILINHE)

[1K-1.2. PaboTaeT ¢ KOHTPOJIBHO-
WU3MEPUTEIILHBIM 000PYI0BAaHUEM,
UCIIOJIb3YEMBIM B
HaHORJIEKTPOHUKE

3HaeT BU/bl KOHTPOJIbHO-U3MEPUTEIBLHOTO 000pYy10BaHMs,
UCIOJIb3YEMOI0 B HAHORJIEKTPOHHKE

YMeeT paboTaTh C KOHTPOJIbHO-U3MEPUTEIBHBIM
000py/1I0BaHUEM, HCIIOIB3YEMBIM B HAHODJIEKTPOHHKE

Brnazneer HaBbIkaMu paOOThI C KOHTPOIbHO-U3MEPUTEIBHBIM
000pyI0BaHNEM, UCIIOIB3YEMBIM B HAHOAJIEKTPOHHKE,
M10JIy4aTh JOCTOBEPHBIE SKCIIEPUMEHTAJIbHbIE TaHHbIE

[1K-3.3. IIpoBOUT MOATOTOBKY K
IPOBEJICHUIO TIpoLecca

MoIi (UK CBOHCTB
HaHOMATEPHAaJIOB U HAHOCTPYKTYD B
COOTBETCTBUM C TEXHUYECKOH 1
HKCIUTyaTallMOHHON JOKyMEHTaIen

3HaeT NPUHLMIIBI MOJU(UKALIUK CBOMCTB HAHOMATEPUAJIOB
U HAHOCTPYKTYP

YMeeT ocyIecTBIATh NIOATOTOBKY K IIPOLECCY
MOU(HUKAIIMH CBOMCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP

Brnazneer HaBbIKaMU NPOBEIEHUS MIPOLIECCOB MOAU(PUKALIUU
CBOMCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP B COOTBETCTBUU
C TEXHUYECKOM M dKCIUTyaTallMOHHOM TOKYMEHTallHen

2. Tpyno€MKOCTb JUCITUTIIMHBI U BUJIOB YUE€OHBIX 3aHITHHI MO JUCITUTIINHE

OO6mrast TPyI0EMKOCTh JUCIUIUIMHBI COCTaBisieT 4 3auéTHple eauHHIBl 144

aKaJeMHYECKHX Yaca).

(1 3aueTHas equHULIA COOTBETCTBYET 36 aKaJeMUYECKUM Yacam)




Bugamu y4eOHBIX 3aHATHH W pabOThl OOydYaromerocs IO JUCHUIUIUNHE
SIBJISIIOTCSL:

O6o3HaueHme Bunas! yueOHBIX 3aHATHI U paOOTH 00yJaromerocs
Jlex Jlexun
JIab JlabopatopHbie pabOTHI
CP CamocTosaTenpHas padoTa 00ydJalomerocs: B IEPHOI TEOPETUISCKOT0 O0YICHHS
KoHTposts CamocrosiTenbHas paboTa 00ydaromerocs u KOHTaKTHas pabota obOygaromerocs ¢
IIPENoAaBaTeIeM B IIEPHOA NPOMEXKYTOUHOH aTTecTaun

CTpyKTypa JUCUUILINHBL:

®opma 00ydeHHUs: — OUHasl.

KonnuecTBo yacoB mo Buaam
y4eOHBIX 3aHATHNA U paObOTHI
= o0ydaromerocs DopMbI
HanmMeHoBaHue paznena 3 o
Ne S = IPOMEKYTOYHOM
JMCIUTUTAHBI 5 3
O 5 Q ol | & aTTecTaluu
S = | B O E
]
N4
Paznen |. Ckanupytrommue
1 A pyrom 15 - 14- [1P-2, T1P-6
30HJIOBBIC MUKPOCKOTIBI
Paznen 1. 3ou10BBIC 7 30 57
HAHOTEXHOJIOTHH B
2 15 - 13 I1P-2, ITP-6
31eKTpoHUKE. OCHOBBI
HaHOJUTOTrpaduu.
Hroro: 30 30 - 57 27

l. CTPYKTYPA U COAEP KAHUE TEOPETUYECKON YACTHU KYPCA
Jleknuonnsnie 3ansaTus (30 gac.)

Paznea |. Ckanupyoniue 30H10Bble MUKPOCKONHBI (15 yacoB)

Tema 1. Oco0eHHOCTH CKAHMPYHKOIINX 30HI0BBIX MUKPOCKOMOB (5 4ac.)
Beenenue B kypc. IcTOpHst OTKPBITHS M pa3BUTHUS 30HIOBBIX MUKPOCKOIIOB.
Knaccudukanus 30H10BbIX MUKPOCKOTIOB. OOIIME 37IEMEHTBI KOHCTPYKIUH
CKaHUPYIOLIUX 30HA0BBIX MUKpPOCKOMOB. [Iporpammuas o6padoTka
U300pAKEHUN.

Tema 2. CkaHupyOIIUi TYHHEIbHbIH MUKPOCKOI (24yaca)
[Ipurorosienue BoJb(ppaMOBBIX U MIATUHOUPUIUEBBIX UTJ1. TeOpeTHIeCcKoe
OTMCAHMS TPUHIUIIOB (DYHKITMOHUPOBAHUS CKAHUPYIOIIETO TYHHEIHLHOTO
MUKpocKora. KoHCTpyKITnOHHBIE 0COOEHHOCTH. PeknMbl pabOTHI.



Pesynbratsl, omyyaeMsble € IOMOIIBI CKAHUPYIOLIETO TYHHEIBHOIO
MHUKPOCKOIIA.

Tema 3. AToMHO-CHII0Bast MUKPOcKonus (3 yaca).

TeopeTtnueckoe onucaHus NPUHIUIOB (PYHKIIMOHUPOBAHUS CKAaHUPYIOIIETO
aTOMHO-CHUJIOBOIO MUKpOcKoma. KOHCTpyKIIMOHHBIE OCOOEHHOCTH.
KoHTakTHas, MOIyKOHTaKTHas U OECKOHTAKTHAs! METOJUKN CKAaHUPOBAHUS.
Pe3ynbratsl, oxyyaeMple ¢ IOMOIIBI CKAHUPYIOLIETO aTOMHO-CHAIIOBOTO
MHUKPOCKOIIA.

Tema 4. JIpyrue Buabl 30HI0BbIX MUKPOCKOIOB (5 4ac.).
DNeKTpOoCUIIOBast MUKPOCKOMHS. MarHuTHO-CHIIOBasi MUKPOCKOIIHSL.
brmxHenoyibHast ONTUYECKask MUKPOCKOTIHS.

Paznen |1. 3oH10BbIe HAHOTEXHOJIOTHH B JJIEKTPOHUKE. OCHOBBI
HaHosuTtorpaguu (15 yacos)

Tema 1. AToMHBIE U KJIACTEPHbIe MAHUNYJIALMH (5 Yac.)

OCHOBHBIE MTOHATHS HAHOTEXHOJIOTUM. McTOpHs pa3BUTHS HAHOTEXHOJIOTUH.
ATOMHBIE MAHUITYJISIUU C TIOMOIIBIO CKAHUPYIOIIETO TYHHEIBHOTO
Mukpockomna. CkaHupyIolas aTOMHO-CHIIOBast tutorpadus. JlokanbHoe
aHOAHOE OKHuciaeHue. HoBble METOAMKY CKaHUPOBAHUS.

Tema 2. YriepoaHabie HAHOCTPYKTYPHI (3 1aca)

AmnotponHsie popMsl yriepoaa. OyiiepeHsl. YTiaepoaHble HAHOTPYOKH.
Bunpl, XapakTepUCTUKHA U METOABI OIYYEHHS YTIEPOAHBIX HAHOTPYOOK.
CBoiicTBa 1 mpuMeHeHrne HaHOTPpyOOoK. HaHOTpyOKH B 30HIOBBIX
HaHOTEXHOJIOTUSX.

Tema 3. Hanosurorpadgus no npuHuuny 4YepuuiasbHoi pyuku (HITYP) (3
yaca)

OcnoBnble koH1enuK MeToaa HITYP. Tunbl ucnoib3yeMbIX YEpHUIL.
JIutorpaduueckue Bo3MOKHOCTH. MynbTu30H1bI. CIOCOOBI HAHECEHUS
HAaHOYEPHUJI, MUKPOMUHHATIOPHBIE YCTPOMCTBA, HATPEB 30HOB.
Kommeprmanuanuzanus 1 nepcrneKTuBbl pa3BuTus Texnonorun HITYP.
Tema 4. [IpumeHeHne 30HA0BbIX HAHOTEXHOJIOTMH B HaHOOUOoJ10T UM (4
yaca)

OOBeKThI U3yueHUs HAHOOMOJIOTUH. XapaKTEPUCTUUECKUE Pa3MEpPHI.
B03M0XHOCTH 30HI0OBBIX HAHOTEXHOJIOTUM. Pe3yIbTaTsl IPUMEHEHUS.
JlanpHeNe nepCreKTUBEI.

Il. CTPYKTYPA U COJAEPKAHUE MNPAKTUUYECKOM YACTU KYPCA U
6



CAMOCTOSATEJIbHOM PABOThBI

Jla6opaTopublie pa6oTsl (30 uac.)

3aHsaTUs AensaTcs Ha JABa Tumna. Ha 3aHATUSX TEpBOro THUMA CTYJICHTHI

HaOJIIOAAIOT 3a paboToM MpernoaaBaTesi, KOHCIIEKTUPYIOT HEOOXOIMMbIE MOMEHTHI,
ydarcsi paboTaTh Ha yCTaHOBKE. Ha 3aHATHSAX BTOPOTO THIA CTYICHTHI CaMH
MoJTy4aroT naHHble. [lepeq 3aHATHUSMU BTOPOTO THIA CTYACHTHI MOJTYYaloT JOITYCK.
[To moy4YeHHBIM TaHHBIM CTYJEHTHI JOJDKHBI MTOATOTOBUTEH OTYET. 3aHSATHUS BTOPOTO
THUIA BKJIIOYAIOT B CEOS:

1. [TonGop ¥ M3ydYeHHE TEOPETUYECKOTO Marepuana (B T.4. JIEKIIMOHHOIO) IO
TeMe JIabopaTOpHOU PabOTHI.

2. [lonyuenue nomycka K BBIMOJHEHHUIO JIA0OPATOPHOM pabOThI, MOCTaHOBKA
3a71a4, OTpeesIeHUE MOPsIIKa MPOBEACHNUS JTa00paTOpHOU paboOThI

3. BrimoHenune 3ananuii IpakTHYECKON 9acTh 1ab0paTOpHOM paOdOTHI.

4. O6paboTka pe3yabTaTOB HKCIEPUMEHTA, TOCTPOCHHUE TPaPUKOB.

5. ®opMynupoBKa ONUcaTEIbHON YacTH, (OpMYJIUPOBKA BEIBOJOB, COCTABIICHUE
oTyeTa.

6. 3amuTa nmabopaTopHOM pabOTHI: cladya KpaTKOW TEOpUU MO TeMe paboThl,
OOBSCHEHHUE HKCIIEPUMEHTAIBHBIX PE3YyJbTATOB, UX BO3MOXKHOIO PACXOXKICHUS C
TEOPHUEN.

3ansTue 1. M3yuenue BakyymHo# Texuuku (1 tum) (2 gac.).
M3ydeHne 0a30BBIX 3JICMECHTOB BAKYYMHBIX KaMep, IPUHIIAIIOB MOJYUYSHHUS BaKyyMa,
3arpy3KH | IepeMeIeHus] 00pa3IoB.

3ansitue 2. V3yueHne CBEpXBbICOKOBAKYyMHOT0 KoMiuiekca Omicron (1 tum) (2
Jac.)

M3yuenune 6a30BBIX SJIEMEHTOB CBEPXBBICOKOBAKYYMHOI0 KoMiriekca Omicron,
HOJTy4EHHE TPEACTABICHHS O MPOIIECCax M3TOTOBIICHHUS TUICHOK, TEPEMEIICHHS
00pa3iioB MArHUTHBIMHA MaHHITYJISTOpaMH, (yHKIIMOHUPOBAHHMH IILTIO30BOM KaMEPHI.

3ansaTue 3. TpaBiieHHe U 1JIs1 CKAHUPYIOIIETO TYHHEIBHOTO MUKPOCKOTA (2 THI)
(2 gac.).

N3yuenne npuHIMIIOB pabOThl yCTAHOBKH AJICKTPOXUMHUYECKOTO TPABJICHHSI,
CaMOCTOSITEJIbHOE TPaBJIECHUE BOJIb(PPAMOBBIX UTJI, KOHTPOJIb PE3YyJIbTATOB TPABJICHUS
Ha ONTUYECKOM MUKPOCKOIIE.

3aunstue 4. 3ydeHne moBepXHOCTHBIX (pa3 CKAaHUPYIOITUM TYHHEIbHBIM
MHKPOCKOTIOM. ATOMHbIe MaHumysstiuu. (1 Tum) (2 gac.).



M3yuenne 6a30BbIX MPUHIUIIOB Pa0OTHI CKAHUPYIOIIEr0 TYHHEILHOTO MUKPOCKOIIA,
HaOJI0/IeHNE 3a paboToM npenoaaBates. VcciaenoBanue mMOBEepXHOCTHO! (a3bl
Si(111) 7x7, Si(5.55x5.55-Cu) wim ap. ¢ MOMOIIBI0 CKAHUPYFOIIETO 30H0BOTO
MHUKPOCKOIIA.

3ansarue 5. M3mepenue penbeda moBepXHOCTH CKAHUPYIOIIUM TYHHEJIbHBIM
MHUKPOCKOTIOM. AHAJIN3 OCKICHHOTO MOKPBITHS. (2 THIT) (4 Yac.)

[Toyyenue nzodpaxeHuit perbeda TOHKOW METAJUTMUECKON MJICHKU Ha TOBEPXHOCTU
KPEMHUSL.

3anstue 6. Ckanupyromas TyHHenbHas criekrpockonwst (1 tum) (2 gac.)
[TomyyeHne OCHOBHBIX 3HaHUI O CKAHUPYIOILIEH 30HAOBOM CIIEKTPOCKOIINH,
MU3MEPEHUE KPUBBIX CIIEKTPOCKOIHMH Ha PA3HBIX YYaCTKaX IMOIYHIPOBOJHHUKOBOTO
oOpas1ia ¢ MeTaJUTMYECKOM TIJICHKOM

3ansTue 7. ATOMHO-CHIIOBOM MUKpOCKON. KOHTaKkTHBIN pexkumM padboTsl. (1 tum) (2
yac.)

N3yuyenue oO1uX NPUHLIKIIOB PabOThl HA ATOMHO-CUJIIOBOM MUKPOCKOIIE, OCHOBHBIX
€ro KOHCTPYKTHBHBIX 3JeMeHTOB. Habmonenue 3a paboToil npenoaBaress.

3ansitue 8. [1071yKOHTAKTHBIH PEKUM pabOTHI aTOMHO-CHIIOBOTO MHUKpOCKoOTMa (2
tun) (4 gac.)

TperupoBka pabOTHI B TOJIYKOHTAKTHOM pekuMe. CaMOCTOSITEIbHOE CHATHE
n3o0paxeHui peabeda oOpas3oB TOHKUX IIJIICHOK.

3ansitue 9. MarHMTHO-CHIIOBAsT MEKPOCKOITHS TUICHOK Pa3IMYHBIMU peXUMaMu (2
tun) (4 gac.)

M3yueHne OCHOBHBIX MPUHIIUIIOB MArHUTHO-CHUIIOBOM MHUKPOCKOIIUH, H3YUYCHUE
BJIMSIHUSL PA3JIMYHBIX TTApaMETPOB CKaHUPOBAHHSI, HAMAarHUYEHHOCTH KaHTHUJICBEpa Ha
pe3yabTaThl CKAHUPOBAHUS IIJICHOK, ITOJTyYeHHUE MATHUTHBIX H300paXKeHUi OT
MOBEPXHOCTH TUICHKH.

3anstue 10. BiusHue Tuma MarHuTHOTO KaHTWJIEBEPA HA MArHUTHO-CUJIOBYIO
MHUKPOCKOITHIO HAHOCTPYKTYp (2 Tum) (4 4ac.)

CamocTosITENNbHOE UCCIIE0BAHNE MATHUTHBIX HAHOCTPYKTYP, U3yUCHUE BIUSHUS
THUINA KAaHTUJICBEPA U €M0 MATHUTHOTO COCTOSIHUSI HA MTOJYYEHHBIC PE3YJIbTaThl

3ansitue 11. AToMHO-cuiioBas utorpadwus (1 tum) (2 yac.)



M3y4yeHne OCHOBHBIX IPUHIIMIIOB U BOBMOYKHOCTEH aTOMHO-CHIIOBOH JUTOrpadumy,
HaOI0IeHNE 3a paboTOoI MpenoiaBaTes.

3agaHusi 1J1 CaMOCTOSITeIbHOM padoTsl (84 vac.)

Tpebosanus. Tlocne xkaxaoi JabopaTOpHON pabOTHI 2 THUMA OOYYAIOIIEMYCS
HEOOXOaMMO  00paboTaTh  MOMYy4YEHHBIE  Pe3yNbTaThl, MOCTPOUTH TpaduKu
3aBUCUMOCTEH W3MEpSEMbIX BEIMYWH, pPACCUUTATh TpeOyeMble BEIHUYUHBI H
NOCTPOUTh pacCUMTaHHbIE TpaduKHh, OOBSCHUTh WX TIOBEACHWE W ClEeNaTh
IIPABUIILHBIC BHIBOJIBI.

3amanus K 1ad0paTOpPHBLIM padoTam

Jlabopatopuasi paGora Ne3. TpaBjeHue HUIJI Ui CKAHUPYIOIIEro
TYHHEJBHOro Mukpockomna (10 uac.)

JInst Kakod BBITPABICHHOM WIJIBI MOCTPOWTE TpadUK COOTBETCTBUS TOKa
TpaBjeHUsl OT BpeMeHUu. OTMEThTe TOK 0OpbIBa Ha rpadukax. YKaKuTe MapaMmeTpsl
TpaBieHUsT W (POTO TONyUYMBIIMXCA WIJ. BpiOepure oOnTUMaIbHBIE MapaMeTphI
TPaBJICHUS UTJI, OMUIIUTE TEXHOJIOTUIO U3TOTOBJICHUS UTJI, CIETAUTE BHIBOIBI.
JlaboparopHasi pabora NeS. U3mepenue pesibeda MOBEPXHOCTH CKAHUPYIOLIUM
TYHHEJbHBIM MHKPOCKOIIOM. AHAJIU3 OCAKAEeHHOT0 MOKpbITHS. (12 yac.)

OO6paboraiiTe u300paxKe€HUsI TOBEPXHOCTH TOHKUX IUICHOK C TOMOIIBIO
nporpammbl  Gwyddion. CaenaiiTe TpPOICHTHBIA aHAIW3 3aIOJHEHHUS CIOSMH
MOBEPXHOCTU JJIsi  Kaxkaoro oOpaszna. Ilyrem BbIYMTaHUS TMOKPBITUS CJIOEB
ONPENICNIUTE KOJIUYECTBO OCAXKICHHOIO Marepualia Ha MOBEPXHOCTh. 3Has BpeMs
HanbUUIEHUS W TIOKa3aHWUd KBapLEBOTO HU3MEpPUTENs  TOJIIUH, ONPEACIINTE
nepecyeTHhIN KOAOUITMEHT ISl OCAKICHUS 3aJIaHHOTO MaTepHaia.

JlabopaTopnass pa6ora Ne8. IloyKOHTAKTHBINH pe:kUM PadoThl aTOMHO-
CHJI0BOT0 MUKpockomna (12 gac.)

OG6paboraiite Bce nonyuennsle usoopaxkenus (20 x 20 mxm?, 10 x 10 Mxm?, 5
X 5 MKM?) IOBEPXHOCTM TOHKHMX IUICHOK HIM MHMKPOCTPYKTYp € HOMOLIBIO
nporpammbl - Gwyddion. Ilo kakaoMy H300paXEHHUIO ONPEACIUTe MapaMeTPhI
uccienyeMbix o0pasioB. Ecnu uccrnenyercs CIulomHas IMJIEHKA, TO HEOOXOIUMO
ONMpENENUTh MAKCUMAJbHBIM  Mepenajy BBICOT, CPEOHIOI  IIEPOXOBATOCTD,
CPEIHEKBAJPATUUHYI0  IIEPOXOBATOCTb, CPEAHMM  MEpUOJ  HEOJHOPOAHOCTHU
CTPYKTYpbl,  TpOLIEHTHOE  cojaepxanHue  jgedekroB. Ecam  uccnenyrorcs
MUKPOCTPYKTYPBI, TO HEOOXOUMO ONPEACIIUTh UX CPEIHUE Pa3MEpHI.

Jlaboparopnasi padora Ne9. MarHMTHO-CHJIOBasE MUKPOCKONUS TJIEHOK
pa3auuHbIMu pexxumamu (12 yac.)



OOpaboTaiite penbed TMOBEPXHOCTH U COOTBETCTBYIOIIME MAarHUTHBIE
U300paKCHHsI TMOBEPXHOCTH C TMOMOINb0 mporpamMMbl Gwyddion. VYkaxurte Ha
MarHUTHBIX H300pPaKCHUSAX TIOBEPXHOCTH HANpPABJICHHE HAMarHMYCHHOCTH B
JIOMEHaX M TIPOPUCYHTE JOMEHHbIC TpaHuIlpl. [lpuBenure oOTAEIBHO penbed
MOBEPXHOCTH, MAarHUTHYIO CTPYKTYPY M CXE€MYy MarHUTHBIX JIOMEHOB TakK, YTOOBI
MO>KHO OBLIO CpaBHUTH U300pakeHusi. CpaBHUTE Pe3yJIbTAThI, OTYUYECHHBIE B Pa3HBIX
pexumax pabotsl Mukpockona. Caenaiite BbIBOIBI.

JlaGopaTopnasi pabora Nel(. Biunsinue THIIa MATHUTHOTO KAHTHJIEBEPA HA
MATHUTHO-CHJIOBYI0 MHKPOCKONHIO HAHOCTPYKTYP (11 wac.)

OOpaboTaiiTe penbed TMOBEPXHOCTH U COOTBETCTBYIOIIME MAarHUTHBIC
W300paKCHHsI TMOBEPXHOCTH C IOMOIBI0 mporpammbl Gwyddion. VYkaxurte Ha
MarHUTHBIX H300pPaKEHUSIX TMOBEPXHOCTH HANpaBJICHHE HAMarHUYEHHOCTH B
JIOMEHaX M TPOpPUCYHTe JOMEHHble TrpaHullpl. [lpuBenutre oTaEABHO penbed
MOBEPXHOCTH, MAarHUTHYIO CTPYKTYPy M CXE€MYy MarHUTHBIX JIOMEHOB TaK, YTOOBI
MOKHO OBLIIO CPaBHUTH N300pakeHus. CpaBHUTE pe3yIbTaThl, IOTYyYEHHBIE pa3HBIMU
KaHTuieBepaMu. CAenanTe BEIBOIBI.

I1l. YYEBHO-METOJINYECKOE OBECIHEYEHUE CAMOCTOSTEJBbHON
PABOTbBI OBYYAIOLINUXCA

Y4yeOHO-MeTOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
0Oy4JaroIuxcs 1Mo AUCIUIUIMHE BKJIIOYACT B CeOS:

- TUIaH-Tpa(UK BBITOJTHCHUS CAMOCTOSTEIBbHON pPabOThl MO MUCHIUILIAHE, B
TOM YHCJIC TTPUMEPHBIE HOPMBI BPEMEHH Ha BBIMOJHEHUE TI0 KOXKIOMY 3aaHUIO;

- TpeboBaHUSI K TPEICTaBIECHHWIO H  O(QOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSATENbHOM pabOThI;

- KPUTEPUU OIICHKHU BBITIOJIHEHUS CAMOCTOSITEIILHON pabOTHI.

Ilnan-rpaduk BBINOJTHEHUS CAMOCTOSATEIbLHON Pad0ThI M0 TUCHUILIHHE

Ne Jara/cpoxku Bup camocrositenbHoit | IlpumepHbie ®opma KOHTPOJIA
n/n BbINOJIHEHU S padoThI HOPMbI
BpeMeHHU Ha
BBINOJIHEHH e
1 | 1-3 Hemenu JlaboparopHuas padota 3, | 10 vac. ITP-6 (;mabopaTtopHas
cemecTpa MOJTrOTOBKA OTYETa pabora)
2 | 4-6 Henenun JlaGopatopHas pabota 5, | 12 yac ITP-6 (;mabopaTtopHas
cemecTpa MOJrOTOBKA OTYETa paboTa)
3 | 7-8 negenu Jlaboparopnas pabora 8, | 12 yvac. [TP-6 (mabopaTopHas
cemecTpa MOJIFOTOBKA OTYETa paboTa)
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4 | 9-10 nenenu ITonroroBka K | 14 yac. I1P-2 (koHTpoOsbHAS
cemecTpa KOHTPOJIbHOMN pabore pabora)
Nel
4 | 11-13 venenu JlaGopaTtopHnas pabora 9, | 12 gac. I1P-6 (;raboparopHas
cemecTpa MOJrOTOBKA OTYETA paborta)
5 | 14-15 nenenu JlaGopatopnas  pabota | 11 gac. I1P-6 (;raboparopHas
cemecTpa 10, moAroTOBKA OTYETA pabota)
6 | 16-18 genenu IToxaroroska K | 13 4gac. [1P-2 (koHTpOJIbHAS
cemecTpa KOHTPOJIBHOH  pabote pabota)
No2
Hroro: 84 uac.

PexoMeHaauu Mo caMOCTOATEILHOM PadoTe CTYJAeHTOB

lInanuposanue u opeanuzayus 6pemeHu, OmMBeOeHHO20 HA BbINOJIHEeHUe
3A0aHULL CAMOCMOAMENbHOU pabombi.

N3yuuB rpaduk BBIMOTHEHUSI CAMOCTOSTEIILHBIX pa0doT, ClEAyeT MPAaBUIBHO €&
OpraHu30BaTh. PEKOMEHIYETCS HM3Yy4HTh CTPYKTYpPY Ka)XXJAOTO 3aJaHus, OOpaTHUTh
BHUMaHHEC Ha TpaduK BBIMOJHEHUS pabdOT, OTUYETHOCTh IO KaXJAOMY 3aJaHUIO
MIPEIOCTABIISACTCS B TIOCISAHIO HEIEN0 cormacHo rpaduky. OOpaTuTh BHUMAaHHE,
YTO UTOTH CAMOCTOATEIBHON PabOThI BAUSIOT HA OKOHYATEIBHYIO OIICHKY MO0 UTOTaM
OCBOCHHUSI Y4ECOHOU JUCIUTIINHBI.

['maBHOE B mepro]1 00yUeHHUs CBOEH CHEIUATIbHOCTH - 3TO HAYYUTHCS METOIaM
CaMOCTOATENILHOTO YMCTBEHHOTO TPYJla, CO3HATEIBHO Pa3BUBATh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJICBaTh HABBIKAMHU TBOPYECKON pabOTHI. [Ij1si 7TOr0 HE0OXO0aMMO
CTPOTO COOJTIOIATh TUCIUTIIINHY YIeObl M TIOBEACHMUS.

KaxxmomMy CTymeHTy CcleayeT COCTaBJIATh CKCHEISIbHBIM W CEMECTPOBBIN
TIaHbl paboThI, a TaKKe TUIAH Ha Kaxnblid paboumii neHb. C Bedepa Bcerja Hajo
pacnpenensaTh paboTy Ha 3aBTpa. B KoHIIE KaXa0ro JHS 11€1ecCO00pa3HoO MOABOIUTH
UTOT paboOTHI: TIIATEIHLHO MPOBEPUTH, BCE JIM BBINOJIHEHO MO HAMEYCHHOMY IUIAHY,
HEe OBUIO JIM KaKuX-TMOO OTCTYIUICHWM, a €Ciau OBLIM, MO0 KaKOW NMPUYHUHE 3TO
npoms3onio.  HyXHO  OCYIIECTBISITH  CaMOKOHTPOJIb, KOTOPBIM  SBISETCS
HEOOXOJMMBIM  YCIIOBMEM  ycmemHod  y4yeObl. Ecam  yTo-TO  ocTanoch
HEBBITIOJITHCHHBIM, HEOOXOJWMO U3BICKaTh BPEMsS IS 3aBEPIICHHS 3TOH YacTH
paboThI, HE yMEHbIass 00beMa HeJIeIbHOTO TUTaHa.

Paboma c numepamypoii.

[Ipu BbIMONHEHUU psAga 3anaHuil TpeOyeTcs paboTaTh C JIMTEPATypOH.
PexomenmyeTcss MCHoNib30BaTh Pa3IMUHbIE BO3MOXXHOCTH PAOOTHI C JUTEPATYPOU:
¢dounpl HayuHou OubOmmorekn JABDY (http://www.dvfu.ru/library/) w napyrux
BEIyIIMX BY30B CTPaHbl, a TaKXe JOCTYNHBIX JUIS WCIOJIL30BAHKMS HAydHO-
OMOJIMOTEUHBIX CUCTEM.

Paboma ¢ koncnekmom nexyuii
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B koHcnekTe jekuuii HEOOXOJUMO KpaTKO, CXEMAaTHYHO, MOCIE0BATEIbHO
(¢uKcUpOBaTb OCHOBHBIE TOJIOXKEHHUS, BBIBOJBL, (POPMYIUPOBKH, 000OIIECHUS;
OMEUaTh BaXKHBIE MBICIIH, BBIJICNIATH KIIIOUEBbIE CIIOBA, TEPMUHBL. Hy>KHO poBEpsITH
TEPMHHBI, TOHSATUS C TOMOINBIO SHIUKIONEIUHN, CIOBapel, CIPaBOYHHUKOB C
BBINTMCHIBAHUEM TOJKOBaHUN B TeTpaab. O003HAYUTHh BOMPOCHI, TEPMHUHBI, MaTEpUa,
KOTOpPBI BBI3BIBAET TPYJIHOCTH, IIOMETUTh M TIONBITaTbC HAWTH OTBET B
pekoMeHyemMoil nuteparype. Eciaum camocTosiTeIbHO HE yaaercs pa3o0parbesl B
MaTtepuaie, Heo0XoauMo chOpMyJIHMpOBaTh BOMPOC M 3aJlaTh MPENOJaBaTeNio Ha
KOHCYJIbTAIIMH UM MPAKTUYECKUX paboTax.

MeTtoauyeckue peKOMeHJAANMH 1O BbINOJHEHHIO 3aJaHUil  JJd
CaMOCTOSITeIbHON paGoThl 1 KPUTEPHUHU OLlEHKH.

JlabopaTtopHasi pabora MepBOro Tuma TpeOyeT TEOPEeTUYECKON MOATOTOBKH.
CTyneHT JOKEH MPOYUTaTh JIEKIUU 110 U3y4aeMOMYy MUKpPOCKOIy. CaMOCTOATEIbHO
BBISICHUTH HETIOHSATHBIE MOMEHTBI WJIA MOATOTOBUTH CIIMCOK BOIPOCOB, YTOOBI 3a/1aTh
UX IMpenojaBaTelito Ha J1abopaTopHO padoTe.

Ilepen  maGopaTopHoii  paboOTOW  BTOPOTO  THUMA  CTYACHT  JIOJDKEH
CaMOCTOSITENIFHO ~ M3YYUTh METOAMYECKHE yKa3aHHWi IO €€ BBIMOJHEHHIO,
O3HAKOMHUTBCS C COJAEpKaHUEM paldOThl, NPOYUTATh HEOOXOJUMYIO Y4EeOHYIO
JUTEpaTypy AJi MOHUMaHUS (PU3UUECKUX MPOILIECCOB, U3YYaeMbIX B J1aOOpAaTOPHOU
pabore. Ilocne ycmemHOro BBHIMOJIHEHHUS JIAOOPATOPHOM  pabOTBI  CTYJEHT
CaMOCTOSITEJIbHO MUIIET 00pabaThIBAE€T MOJYyUYEHHBIE JAaHHBIE M MHIIET OTYET IO
n1abopatopHoil pabote. B MeToaMuecKUX yKa3aHUSAX MO BBITOJHEHUIO JaOOPATOPHBIX
paboT mocie KaxJIou 1abopaTopHOM pabOThI CIEAYIOT KOHTPOJIbHBIE BOompochl. Ha
HUX HEOOXOIMMO TOJATOTOBUTH OTBETHl. Kpome TOoro, HeoOX0auMo UMETh 0a30BbIC
3HaHWSA 1O u3y4aeMol TeMe. TOJIbKO TOCiIe€ TEOPETUYECKOW TOATOTOBKUA U
HANMCaHWs OTYeTa MOXKHO MpoOoBaTh craTh oTdyeT. Crada oT4eTa MPOBOAMTCS BO
BpeMsl NPAaKTHUUECKUX 3aHATUH, KOrja CTYACHThI He paboTaloT 3a JabopaTOpHBIMU
YCTaHOBKAMH.

Cmpyxmypa omuema no 1abopamopHoti pabome

OTtyeTsl IO TaOOPATOPHBIM pabOTaM MPEACTABISAIOTCS B 3JIEKTPOHHOU (hopme,
TIOJITOTOBJICHHBIC KaK TEKCTOBBIE IOKYMEHTHI B peaakTope MSWord.

Otuer no paboTe JOJKEH OBITH 00OOIIAOIIUM JOKYMEHTOM, BKIIIOYATh BCIO
UHGOPMAIIMIO TIO BHITIOJHEHHUIO 3aJaHUid, B TOM YHCJIE, MOCTPOCHHBIE TUATPAMMBI,
TaONMIbI, TPWIOKEHUS, CIHUCOK JHUTEepaTypbl M (WJIM) pacyeTbl, COMPOBOXKIas
HEOOXOJUMBIMU MOSCHEHUSIMU U WUIIOCTPALMSIMU B BHUJIE CXEM, IKPaHHbIX (HopM
(«CKpUHIIOTOBY) U T. 1.

CTpykTypHO OTYeT MmO JabopaTopHOW paboTe, KaKk TEKCTOBBIM JIOKYyMEHT,
KOMIUIEKTYETCS T10 CIEAYIOILIEN CXeMe:
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V' Tumynenoiti  aucm— o00s3amenvhas KOMIIOHEHTa OTYETa, TIepBas
CTpaHUI]a OT4YeTa, MO MNPUHATOW s JAabOpaTopHbIX padoT Gdopme
(TUTYJBHBIM JIUCT OTYETA JOJDKEH pa3Memarbcst B obmeM daitie, rae
MPEJICTaBJICH TEKCT OTUETA);

v’ Ucxoouvie oanmble K 6bINOIHEHUIO 3a0aHuli— 00s3aTeIbHass KOMIIOHEHTa
OTueTa, C HOBOW CTPaHUIIbI, COACPKAT YKa3aHUE BapUaHTa, TEMBI U T.1.);

v’ Ocnosnas uacmo— Marepuaibl BBITIOJHEHUS 3ajaHuii, pa3OouBaeTCs II0
pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUsIM PabOThI, C HEpapXUUYECKON
CTPYKTYpOIl: pa3ienbl — MOAPa3eNibl — MyHKTHI — MOAMYHKTHI U T. 1.

PekoMeHnayercss B OCHOBHOM 4acTH OTYeTa 3arojOBKU PyOpHK (TOApYyOpHK)
naBaTh  HcxoAs w3 (GOPMYJNHMPOBOK  3aJaHuid, B (OpMe  OTIIaroybHbBIX
CYILIECTBUTEIIbHBIX;

v' Bbi600bi— 00s13aTeNbHAs KOMIIOHEHTA OTYETa, COACPKUT 000OIIArOIIIe
BBIBOJ/IBI IO paboTe (Kakue 3ajlayd pelieHbl, OlIEHKa Pe3yJbTaTOB, YTO
OCBOEHO IPH BBIMOJIHEHUU PAOOTHI);

v’ Cnucox numepamypvl— 00s3aTeNIbHAs KOMIIOHEHTa OT4YeTa, C HOBOMU
CTPaHUIBl, COACPKHUT CIHCOK HMCTOYHHUKOB, HWCIIONB30BAHHBIX TIPHU
BBITIOTHEHUH PaOOTHI, BKJIIOYAsl JJIEKTPOHHBIE HMCTOYHHUKH (CIUCOK
HYMEPOBAaHHBIA, B  COOTBETCTBUM C  MpPaBWJIAMH  OIHCAHUS
oubnuorpadun);

v’ Ipunoosicenus— HeoOs3aTeNbHas KOMIIOHEHTa OT4eTa, C HOBOMU
CTPaHMIIBI, COACPKUT JIOMOJIHUTEIbHBIE MaTepHaIbl K OCHOBHOM 4acTH
oTYeTa.

Odghopmnenue omuema no rabopamopuou pabome

JlaGoparopHass paboTa OTHOCHUTCS K KATCTOPHUU «HNUCbMEHHAS pabomay,
oopMIISIETCS nO npasuiam oghopmieHuss NUCbMeHHbIX pabom cmyoenmamu J[BDY .

Heobxoaumo oOpaTuTh BHUMaHHE Ha CIEAYIOIIME acleKThl B O(QopMIIeHUH
OTYETOB padoT:

- Habop TEeKCTa,

- CTPYKTYpUPOBaHUE PaObOTHI;

- odopmIIeHHE 3aroJOBKOB BCE€X BHUIOB (pyOpUK-TIOAPYOPHUK-TTyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOIUII, TPUIIOKEHHH );

- odopMIIeHHE TTEPEUHCIICHN (CITUCKOB ¢ HyMepaIiei min MapKUpOBKOH );

- oopmieHue TabuII;

- odopmiieHne wTOcTpanui (rpaduku, pucyHku, Qororpaduu, cxXemsl,
«CKPUHILIOTHD»);

- Habop 1 opopMIIEeHNE MATEMAaTUYECKHUX BbIpakeHUi (hopmyi);
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- odopMmieHre cnuCKOB JuTeparyphbl (OUOIMOTpadUUYECKUX OINUCAHMI) H
CCBUTOK Ha UCTOYHUKH, ITATHPOBAHMUS.

Habop mexcma

HaGop TekcTa OCYyIIECTBISETCS Ha KOMIBIOTEPE, B COOTBETCTBHU CO
CJIEIYIOIMMU TPEOOBAHUSIMU:

v/ IedaTh — Ha OJHOM cTOpOHE jHcTa Genoit 6ymaru popmara A4 (pasmep 210
Ha 297 MM.);

v/ HHTEPBAJI MEXKCTPOYHBIH — Oy TOPHBIIA;

v mpudt — TimesNewRoman;

v pasmep mpudra - 14 nr., B TOM 4YKHCIE B 3arojoBKax (B Tabiuiax
norryckaercst 10-12 mr.);

v/ BBIpPaBHUBAHHUE TEKCTA — «II0 IHPUHEN);

v 1ot cTpaHuIpl -eBoe — 25-30 MM, mpaBoe — 10 MM., BEpXHEE ¥ HUKHEE —
20 MM.;

v/ HyMepanusi CTpaHHIl — B [IPaBOM HIDKHEM YIUIy CTPAaHHUIBI (I CTPAaHMIL C
KHIDKHOW OpHEHTaIel), CKBO3HAs, OT TUTYJBHOTO JINCTA JIO0 TOCICAHEH CTPaHUIIBI,
apabckumu 1udpamu (IEPBOM CTPAHUIICH CUMTAETCS TUTYJIBHBIA JIUCT, HA KOTOPOM
HOMED HE CTaBUTHCS, HA CIACAYIONICH CTpaHuUIle IpOoCcTaBsaeTcs nudpa «2» u 1. 1.).

v pPEKHUM aBTOMATHUYECKOIO IEpEHOCa CJIOB, 338 HCKJIIOYEHHEM THTYILHOIO
JUCTAa U 3aroJIOBKOB BCEX YpOBHEH (MEpEeHOC CIIOB JUIA OTIEIbHOTo ab3ara
omokupyetcs cpeacramu MSWord ¢ momorisio komanasl «Popmat» — abd3ar npu
BBIOOPE OIIINH «3aMPETUTh ABTOMATUYECKUM MTEPEHOC CIIOBY).

Ecnu pucyHok unu tabnuia pa3MmenieHsl Ha jgucte ¢opmara Oombine A4, ux
CIEMyeT YYUThIBaTh, KaK OJHY CTpaHWIy. Homep cTpaHHUIIBI B O3THUX CIydasx
JIOTTYCKAETCs HE TIPOCTABIATh.

Crucok JUTepaTyphl U BCE MPUNIONCEHUs BKIIOYAIOTCS B OOIIYIO B CKBO3HYIO
HyMEPAIWIO CTPAHUI] PAOOTHI.

Pexomenoayuu no ogpopmnenuio epaguueckozo mamepuana,
HONYYEHHO20 C IKPAHOB 8 BUOE « CKPUHULOM OB

I'paduueckne xommu dKpaHa («CKPUHIIOTHD)), OTpaxaromue Trpadukw,
TUarpaMMbl MOJIEJICH, CXEMbI, JKpaHHbIe (GOPMBI W T.II. JOJDKHBI OTBEYATh
TpeOOBAHMSIM  BH3yaJlbHOM  HAIUBIIHOCTH  TPEACTABJICHUS  WJUTFOCTPATHBHOTO
MaTepuana, Kak I0 pa3MepaM TpapuiecKuXx OOBEKTOB, TaK M pa3pelIaroleh
CIIOCOOHOCTH OTOOpaXKEHHSI TEKCTOB, IIBETOBOMY O(POPMIICHUIO W JPYTHMM Ba)KHBIM
MOJI30BATEIHLCKUM TTapaMeTpam.

Pexomenmyercs B cpefe mporpaMMHOTO MPUIIOKEHUS HACTPOUTH «IKpPaH» Ha
napamMeTpbl MAacIITA0UPOBAHHMS W Pa3MEIICHUs] CHUMAeMbIX IS WUTIOCTPAIlUU
o0bekToB. IIpu 3TOM HE0OXO0AMMO yOpaTh «JIMITHUE» OKHA, KOMAHJIbI, BBIICICHUS

00BEKTOB H T. II.
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B nepeHeceHHbIX B OTYET «CKPUHILIOTaX» PEKOMEHAYETCS «Cpe3aTh»
HEHY>KHbIE  O0JIacTH, TIyTeM pEAAKTHPOBaHUS  «HM300pakeHUi», a 1pu
HEOOXOJMMOCTH OTMACIITa0MpPOBaTh MUX ISl 3alOJHEHUS CTPAHUIBI OTYETa «II0
HIMPUHEY.

«CKpHUHILIOTBI» B OT4EeTe OQOPMIIAIOTCS KaK pPHUCYHKH, C 3aroJIOBKaMH,
NOMEIAEMBbIMA HUXKE O0JIACTH PUCYHKOB, @ B TEKCTE JOJKHBI OBITH CCBUIKM Ha
YKa3aHHbIE PUCYHKH.

KpHTepI/II/I OII¢CHKH BBIINNOJITHCHUA CaMOCTOSITEJIbHOM paﬁoTLI

Oyenusanue 1a60pamopHvix padom MPOBOJAUTCS MO KPUTEPHSIM:

- TOJIHOTA U Ka4€CTBO BBINIOJIHEHHBIX 3aJaHUN;

- BJAJCHHE METOJAAMHU M IMPUEMaMU KOMIBIOTEPHOIO MOJIEIIUPOBAHUS B
HCCIIENYEMBIX  BOIPOCAX, MPUMEHEHUE CIIECHUAIU3UPOBAHHBIX IPOrPaMMHBIX
CPEACTB;

- Ka4yecTBO O(opMIICHUsSI OT4YETa, HCIIOJIB30BAHUE MPaBWJI M CTAaHIAPTOB
0(OpMIICHUS] TEKCTOBBIX U AJIEKTPOHHBIX IOKYMEHTOB,;

- HCMOJIb30BAaHWE JIAHHBIX OTEYECTBEHHOM U 3apyOeXHOW JIUTEpaTyphl,
HMCTOYHUKOB ceTu MHTepHeT, MHpOopMaluu HOPMATUBHO-IIPABOBOTO XapakTepa H
[IePEI0BOU IIPAKTUKH;

- OTCYTCTBHE (PAKTUYECKHUX OIMUOOK, CBA3AHHBIX C TOHUMAHUEM TIPOOJIEMBI.

- MPaBUJIBHO CHCJIAHHbBIC BHIBOBI

- NpPaBWIbHBIE M TMOJIHBIE OTBETHI HAa KOHTPOJBHBIE BOMPOCHI, MOHUMAaHUE
TEOPETUYECKOTO MaTepuana
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IV. KOHTPOJIb JOCTHUXEHUWS IIEJIEM KYPCA

Ne | Konrposimpyem | Kox mnankaropa
OueHovHBIE CPeACTBA —
n/n ble MOAYJIH/ AOCTHKEHUS Pe3ysabTaThl 00yyeHHs
HaNMeHOBaHHe
pasnen / KOMIIeTeHIMH
TEMBI . NPOMEKYTOY
AUCHHIIIAHBI TeKylnu Hast
KOHTPOJIb
aTTecTanus
1 3HaeT BUJIbI KOHTPOJIBHO- I1P-6 OKk3aMeH
U3MepHUTeNbEHOr0 000pynoBanus, | (laboparopHas (Bompocst 1-
HCIOJb3YEMOTO B pabora), [1P-2 20)
HAHOYJIEKTPOHUKE (KOHTpONBHAS
pabota)
P | TIK-1.2. PaGoraer ¢ YmeeT paboTaTh ¢ KOHTPOIBHO-
Ca:men ’ KOHTPOJILHO- N3MEPHUTENBHBIM 000pYIOBaHUEM
KaHUPYIOIINe
pyIom HU3MEPUTEIIEHBIM HCIIOJIB3YEMBIM B
30H/I0BBIE
060pyI0BaHKEM, HAHOJIEKTPOHUKE
MHUKPOCKOTIBI
HCTIONIb3YEMBIM B
HAHOAJIEKTPOHHKE Bnaneet HaBbikaMu paboTHI C
KOHTPOJIbHO-U3MEPHUTEIHHBIM
000pyI0BaHUEM, UCTIOJIB3YEMBIM
B HAHOJICKTPOHUKE, MOJTy4YaTh
JOCTOBEPHBIE
9KCTIEpPUMEHTAIbHbIE TaHHBIC
2 I1P-6 DK3aMeH
3HAeT MPUHIMIBEI MOAUGUKALMK | (1aGopaTopHas (Bompocsr 21-
CBOICTB HAHOMATEpPHUAJIOB U pabora), [1P-2 30)
Pasen Il TIK-3.3. IIpoBoaur HaHOCTPYKTYp (KOHTpONIBbHAS
' MOATOTOBKY K pabota)
30HI0BEIE
IPOBEACHHUIO Mporecca Y MEET OCYIIECTBISTh
HaHOTEXHOJIOTH o
U B MOIU(HKAIINNA CBOUCTE MOATOTOBKY K IIpOLEecCy
N —, HaHOMAaTePHAJIOB U Moau(UKaLuKY CBOMCTB
o p ’ HaHOCTPYKTYP B HAaHOMATEpHaJIOB M HAHOCTPYKTY]]
CHOBBI
COOTBETCTBHUH C Brnaneer HaBBIKAMM TIPOBECHUSA
HaHoJHUTorpadu .
" TEXHUYECKOI 1 HpoLECcCOB MOJAUDUKALINT
9KCIUTyaTaI[HOHHOM CBOMCTB HAHOMATepUaJloB U
JIOKyMEHTaIHeH HaHOCTPYKTYP B COOTBETCTBUH C
TEXHUUYECKOH U
9KCIITyaTallHOHHON
JIOKYMEHTaluei

Tumnosbie KOHTPOJIBHBIC 3aJaHNUA, MCTOINYCCKHUC MATCpHUAJIbI, OIIPCACIIAIOIINC

MPOLIeTyphl OLICHUBAHUS 3HAHWUN, YMEHHUIM W HABBIKOB U (WUJIM) OMBITA JEATEILHOCTH,
a TaKXe KayeCTBEHHBbIC KPUTEPHUM OLICHUBAHMS, KOTOPBIE OIUCHIBAIOT YPOBEHD
c(hopMUPOBAHHOCTU KOMIIETEHIINM, peacTanieHbl B pasaene VI,

V. CHUCOK YYEBHOW JIMTEPATYPbBI W WH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
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OcHoBHas JuTEparypa
(anexmponnbie u neuammwle uz0amus)

1. HeBomiun B.K. 30HI0BbIE HAHOTEXHOJOTHU B JJIEKTpoHUKE. M.
Texnocdepa, 2014. — 174 c. http://www.iprbookshop.ru/26894.htmi

2. bepkun A.b. ®dusnueckue OCHOBBI BaKyyMHOW TEXHHKH : y4eOHOE
nocoobue / bepkun A.b., BacuneBckuit A.M.. — HoBocubupck

HoBocubupckuit rocy1apcTBeHHBIN TeXHUYeCcKuil yHuBepcuret, 2014. — 84 c.
http://www.iprbookshop.ru/45189.html

3. Crapoctun B.B. Marepuanbl © MeTOAbl HAHOTEXHOJOTHU: YueOHOE
nocobue / Ilog o6m. penakumeir JI.H. IlarpuxeeBa. - M.: BMHOM.

JlaGoparopus 3HAHUU, 2015. - 432 C.. W1
http://www.iprbookshop.ru/4589.html
4. Kupuanos B.C. HanoMmatepuaiibl 1 HaHOTEXHOJIOTHH : yueOHOe TTocodue

/ KupuanoB B.C.. — Ilepmb : [lepMckuii HallMOHATBHBIN HCCIIEAOBATEIbCKUN
MTOJUTEXHUYECKHM YHUBEPCUTET, 2016. — 241 c

http://www.iprbookshop.ru/105597.html

JIOoTOTHUTEIbHAS JIUTEPATYypa

1. TonoBun FO.M. OcHoBBI HaHOTEXHOJOTHI — W31, "MarmmHoctpoeHue",
2012. - 656 c. http://www.iprbookshop.ru/18532.htmi
2. ®unmumonoBa H.M. MeTtoas! rccnenoBanns MUKPOIIEKTPOHHBIX U

HaHORJIEKTPOHHBIX MaTepuaioB U cTpykTyp. CkaHupyrolas 30H10Bas
Mukpockonud. Yacts [ : yue6Hoe nocodue / ®unumonona H.M., Konbios
b.b.. — HoBocubupck : HoBocuObupckuii rocy 1apcTBEHHbIN TEXHUYECKUA
yauBepcuteT, 2013. — 134 c. http://www.iprbookshop.ru/45104.html

3. Komnoxkonsres C.H. Yrinepoansie maTtepuaisl. CBOHCTBa, TEXHOJIOTHH,

npuMeHeHus : yueoHnoe nocooue / KonokonsieB C.H.. — Jonronpyanbiii :
Nznarensckuit oM «uaTennexkT», 2012. — 295 c.
http://www.iprbookshop.ru/103389.html

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET»

1. Hawnorexnomorum B Poccun http://www.nanonewsnet.ru

2. Poccuiickuii 351eKTpOHHBIN HaHOKYpHAaI http://www.nanorf.ru

3. Ilpoekt O COBPEMEHHOMN byHIaMeHTanbHON HayKe

«IToctHayka» http://postnauka.ru
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4. HanortexHoaorudeckoe obmiectBo «HanomeTp» http://www.nanometer.ru

Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 0OecrneyeHmst

[Ipu ocymiecTBIeHUH 00pa30BaTEIBHOTO TMpolecca IO  JIUCIUIUIHHE
UCTIONIB3YETCs 00IIee MporpaMMHOE 00ecTieueHrne KOMITBIOTEPHBIX YUECOHBIX KIIacCOB
(Windows XP, Microsoft Office u ap.), a Takke cHerUaIM3UPOBAHHOE CBOOOTHO
pacrpocTpaHsieMoe MPOrpaMMHOE oOecriedeHue no 00padboTKe IKCIEPUMEHTAIBHBIX
nanaerx Gwyddion.

IIpodeccnonanbubie 60a3bl JAHHBIX 1 HHYOPMALIMOHHbIE
CIIPABOYHBIE CHCTEMbI

1. baza mannsix Scopus http://www.scopus.com/home.url

2. baza nauaeix Web of Science http://apps.webofknowledge.com/

3. Hayunas snektponnas oudmuoreka http://www.elibrary.ru

VI. METOAUYECKHUE YKA3AHUSA ITIO OCBOEHUIO TUCHUIIJINHBI

I[InanupoBaHue W OpraHu3anusi BpPeMeHH, OTBEJEHHOI0 Ha H3y4YeHue
AUCHMILVIMHBI. [IpUCTynUTh K OCBOCHHIO TUCIUIUIMHBI CIEAYET He3aMeIIHTEIHHO
B CaMOM Hayaje ydeOHOro cemectpa. PexkomMeHayeTcsi U3y4HuTb CTPYKTYpy H
OCHOBHBIE TIOJIOKEHUST Paboueii mporpaMMbl AUCHUIUIMHBL. OOpaTuTh BHUMAHUE, YTO
KpOME ayJIuTOpHOW paboThl (JeKuuu, JabopaTOpHBIC 3aHATHA) I[JIAHUPYETCS
caMOCTOATeNbHAs pabdoTa, UTOTH KOTOPOM BIIMSIIOT Ha OKOHYATENIbHYIO OIIEHKY I10
UTOTAaM OCBOGHHUS y4eOHOW JuCHUIUIMHBL. Bce 3amaHus (ayauTopHBIE U
CaMOCTOSITENIbHBIE) HEOOXOJWMO BBHITIONHATH W MPEAOCTaBISATH Ha OICHKY B
COOTBETCTBUHU C TPAPUKOM.

B nmpouecce wu3ydeHus MarepualioB Y4eOHOro Kypca IpeaiararoTcs
cienytome Gopmbl paboOT: YTEHHE JISKIMH, TaOOpaTOPHbIE 3aHATHS, 3aJaHUS IS
CaMOCTOSATEIIbHON paOOTHI.

Jlekyuonuvie 3aHAmMuUs OPUEHTUPOBAHBI HA OCBEILIECHHE BBOJHBIX TEM B
KOKIBIA pa3fen Kypca W TpHU3BaHBI OPUEHTHUPOBATH CTYJEHTOB B MpeiiaracMoM
MaTepuase, 3aJ0KUTh Hay4HbIE W METOAOJOTHYECKHE OCHOBBI JUIS AallbHEHIIeH
CaMOCTOSITENILHOM ~ pabOThl  CTYJAEHTOB. YCIEIIHOE OCBOCHHE AMCIUTLIMHBI
Ipe/noiaraeT akTHBHOE y4acTHe CTY/ICHTOB Ha BCEX dTanax ee ocBoeHus. M3ydenne
JTUCITUTUIMHBI CIIeAyeT HAaUMHATh C MPOPA0OTKHU CONep KaHus pabodei mporpaMMBbl U
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MEeTOoAMYECKUX yKazanuil. [Ipu u3ydenun u npopaboTKe TEOPETUUYECKOr0 MaTepHralia
CTyJEHTaM He0OXO0IUMO:
— TIOBTOPHUTH 3aKOHCIIEKTUPOBAHHBINA Ha JIEKIIMOHHOM 3aHSITHUU Marepual U
JOTOJIHUTB €r0 C YYETOM PEKOMEHIOBAHHOMW 10 JAHHOM TEME JIUTEPaTypBhlL;
— Teped  O4YEepEeIHOM JIEKUMEW NPOCMOTPETh KOHCHEKT MPEABIAYIIETO
3aHSTHS;
— TpPU CaMOCTOSITEJIbHOM HW3YYEHHUHM TEMbI CHI€JIaThb KOHCIEKT, HCHOJIb3Ys
pexomennoBannbie B PITY /] inTeparypHble HICTOUHUKH.
B cnyuae, ecnu BO3HHMKIM 3aTpyJHEHUsS, OOpaTUTHCS K NPENojaBaTeIio B
Yachbl KOHCYJIbTAlM{ UM HA MPAKTUYECKOM 3aHSATHH.

Jlabopamopnvie 3ansamus aKUEHTUPOBaHbl Ha HambOoJsiee NMPUHLIUIIUAIBHBIX U
npoOJEMHBIX BONpOCax Kypca U MNpPU3BaHbl CTUMYJIMPOBATH  BBIPAOOTKY
NpaKTUYECKUX yMeHUW. OCHOBHOW IENbI0 MPOBEACHHS JAOOPATOPHBIX 3aHATHMA
ABJSIETCA  CUCTEMATH3allisl U 3aKpEIUICHUE 3HAaHUKM [0 M3y4aeMOH TeMe,
GbopMUpOBaHHE YMEHMH CaMOCTOSATENbHO pPadOTaTh €  JONOJHUTEIbHBIMU
UCTOYHUKAaMU HH(POpMAIH, apryMEHTHUPOBAHO BBICKA3bIBaTh M OTCTaMBaTh CBOIO
TOYKY 3pEHHS.

[Ipu noaroroBke K 1a00pPaTOPHBIM 3aHATUSM CTYACHTaAM HEOOXOUMO:
— TIOBTOPUTH TEOPETUUECKUM MaTepHal 1o 3aJaHHON TeME;
— npoaymatb GOpMYJIUPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYXICHHUE;
— UCIIOJb30BaTh HE TOJIBKO KOHCIIEKT JICKIUWA, HO W JIONOJHUTEIhHBIC
UCTOYHUKH JINTEPATYPbl, PEKOMEHIOBAHHBIE MIPETI0IABATEIIEM.

KoumponvHuvle pabomsi ipeHa3HAYEHBI JIJIS1 TOITAIMTHOTO YCBOSHUSI MaTepraia
CTYyJICHTaMH, CTUMYJISIIIUU AaKTUBHOTO H3YyUYEHUS TEOPETUUYECKUX OCHOB 30HI0BOM
MUKPOCKOIIUM B TEUEHUE BCErO CEMECTPa, BO3MOXKHOT'O MPUMEHEHUS PEUTHHTOBOM
CUCTEMBI OI[CHKH.

Oco60 3HaunMoM st MPoeCCUOHANTBHON MOJITOTOBKH CTYJIEHTOB SIBJISICTCS
camocmosmenvras paboma Mo Kypcy. B xone sToll pabOThl CTylE€HTHI OTOMpAIOT
HEOOXOIMMBIA MaTepHual Mo U3y4aeMOMY BOIPOCY U aHAIM3UPYIOT ero. CTyIeHTaM
HE0OXOMMO 03HAKOMHUTHCSI C OCHOBHBIMU HCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOMKHO
MOJIHOLEHHOE MOHUMAaHKEe MPOOJIEeMaTUKH Kypca.

OcBoeHMe Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAaHHBIX W
CaMOCTOSITETIbHBIX OIIeHOK (hakToB M KoHueniui. I[lostoMy BO Bcex ¢opmax
KOHTPOJIS 3HAaHWW, OCOOCHHO TPpU CcAade HK3aMeHa, BHHUMaHHE oOpaiaercs Ha
MOHUMAaHUE MPOOJEMATUKA Kypca, Ha YMEHHUE MPAKTHYECKU MPUMEHSATh 3HAHUS U
JI€TIaTh BBIBO/IBI.

PaGora ¢ Jmureparypoil. PexoMeHayeTcs UMCHONB30BaTh Pa3UYHbIE
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BO3MOXXHOCTH palOOThl ¢ JuTeparypoit: ¢oHAbl HayuyHoW OuOimoreku JIBDOY
u snexkTpoHHbie ouommoreku (http://www.dvfu.ru/library/), a Taxke goctymHble IS
WCITOJIB30BAHUS APYTHE HAYYHO-ONOIHMOTEYHBIC CHCTEMBI.

IMoaroroBka k 3x3ameny. K chaue sk3ameHa IOmycKaroTcsl oOydaroniuecs,
CIaBIIME 5 OTYETOB MO JaOOpaTOPHBIM paboTaM, HaMHMCABIIHE 2 MPEIYCMOTPEHHBIC
y49e0HOW TIPOrpaMMON JUCIHMIUTUHBI KOHTPOJIBbHBIE PAa0OTHI, TIOCETUBIIINE HE MCHEE
75% ayaUTOPHBIX 3aHITHIA.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI

[lepeyeHpb MaTepUATLHO-TEXHUYECKOTO M IMPOTPAMMHOTO  OOECIICUCHUS
JTVCHUIUIMHBI PYUBEICH B TAOJIHIIE.

MaTepnaanO-TeXHuquKoe U nIporpaMmmMHoe¢ o0ecrneuyeHue JAUCHHUIIIINHbI

OcHaleHHOCTh IlepedyeHs TUIIEH3NOHHOTO
HaunMenoBanue crienuagbHbBIX .
N " CHELUAJILHBIX IOMEIIEHUH U MIPOrpaMMHOI0 00ecIIeUeHUsl.
IIOMEIIEHUH U ITOMEIEHUHA N
" TOMEIIEHUI JUTS PekBU3UTHI OATBEPKAAIOIIETO
JUISL CAMOCTOSITEIILHON pabOThI .
CaMOCTOSITEITLHOM pabOTHI JIOKyMEHTA

690922, IIpumopckuil kpai, T.
BnaguBoctok, octpoB Pycckui,
nostyoctpoB CanepHblii, TOCEI0K
Asike, 10, xopmyc L, ayn. L 441.
VYueOHast ayAuTOpHs IS
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO THIIA, TPYNIIOBBIX U
WMHINBUAYaIbHBIX
KOHCYJIbTal1il, TEKYIIEro
KOHTPOJISI U TIPOMEKYTOYHOM

ITomemnieHne yKOMITIIEKTOBAHO
CTICIHANTA3APOBAHHON YIeOHOU
MeOelIbIo (II0CaJOYHBIX MECT —
15)
O6opynoBanue:
JKK-nanens 47", Full HD, LG
M4716 CCBA — 1 mr.
Jocka ayauTtopHas.

Cneunanusuposannoe I10 He TpeOyercs

aTTecTanuu
690922, [Tpumopckuil kpai, .
Bnagusoctok, octpoB Pycckui, CkaHUpYIOIIUHA TyHHEJIbHBIH
noyoctpoB CarnepHslii, HOCEIOK Mmukpockorn Omicron VT, 1O, no3BosroNIEe BHIIONHATD
Asike, 10, xopmyce L, ayn. L 320. ATOMHO-CHJIOBOH MUKPOCKOTI nabopaTopHBIE PabOTHI
JlabopaTopust TIEHOYHBIX Ntegra Aura
TEXHOJIOTUI

O6opynoBaHue:
Mono6mnok Lenovo C360G-
i34164G500UDK — 15 .

W HTErpupOBaHHbIi CEHCOPHBIM
mucrueit Polymedia FlipBox -

690922, ITpumopckuii kpaii,
r.Bnagusoctok, octpoB Pycckuid,
nosyoctpoB CanepHbli, TOCET0K

Asike, 10, kopm. A (JIut. IT), 1

Srax 10, ka6.A1017. - y
Komnup-npunTep-1iBeTHON
AynuTopust s .
CaMOCTOSATENBLHOM PaboThI ckanep b e-mail ¢ 4 notamu
Xerox WorkCentre 5330
(WC5330C — 1 mT.)

CrermmanmsuposanHoe 10 He Tpebyercs

Jlns  mpoBeneHUs y4eOHBIX 3aHATUH 1O JUCIUIUIMHE, a Takke It
OpraHu3allid CaMOCTOSITEbHOM pabOThl CTYJIEHTaM JOCTYIIHBI J1abopaTopHOE
o0OpyZOBaHWE W CHCIUAJIN3UPOBaHHBIE  KAOWHETH,  COOTBETCTBYIOIINE
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JEHCTBYIOIMM CAaHUTAPHBIM M MPOTHBOIOXAPHBIM HOpMaM, a Takke TpeOOBaHUSIM
TEXHUKHA OE€30MaCHOCTH TPU TMPOBEACHUHM YYEOHBIX M HAYYHO-TIPOM3BOJICTBEHHBIX
pabor.

B nensix obGecnieueHus CrieUaNbHBIX YCIOBHA OOy4YEHHsS] MHBAIHUIOB U JIMII C
OTpaHUYCHHBIMU BO3MOKHOCTSAMH 3710poBbsi B JIBDY Bce 3manus oOopynoBaHbI
naHgycamu, JudTaMu, MOJBEMHUKAMH,  CIICUUATU3UPOBAHHBIMU  MECTAMH,
OCHAILIEHHBIMU  TyaJICTHBIMH  KOMHATaMmH,  TaOJM4YKaMud  HMH(QOpMaIMOHHO-
HAaBUTallMOHHOW MOICPHKKH.

VIll. ®OHJbl OHEHOYHBIX CPEJACTB

JIns mUCHUIUIMHBL «30HAOBBIE HAHOTEXHOJOTUM B AJEKTpOHUKE. OCHOBBI
HAHOJIUTOTPa(UI» UCTIONB3YIOTCA CIAEAYIOIINE OIEHOYHbIE CPEJICTBA:

Y CTHBIN OnpoC:

1. Jlabopatopnas pabota (I1P-6) 3amura oTuera

[TucbmeHHbIe PabOTHI

2. JlaboparopHas padora (I1P-6) Hanmcanue oTyeTa
3. KonurposnbHas padora (ITP-2)

YcrHbli onpoc

VYCcTHBIN Onpoc O3BOJISET OLIEHUTh 3HAHUS U KPYTr0o30p CTYJE€HTA, IOHUMaHUE
MaTrepualia, CaMOCTOATEIBHOCTh BBIIIOJIHEHUS TOMAIHUX 3a/a4, YMEHUE JIOTUYECKU
MOCTPOUTH OTBET, BJIAJICHUE MOHOJOTMYECKON PEUYbI0 U WHbIE KOMMYHUKATHUBHBIE
HAaBBIKHU.

OOyuarommass pyHKIUSI COCTOUT B BBISIBIIGHUM JI€TAJICH, KOTOPBIE IO KAKUM-TO
MPUYMHAM OKa3aJINCh HEIOCTAaTOYHO OCMBICIICHHBIMU B XOJI€ YUYE€OHBIX 3aHATHN U
MIPU TIOATOTOBKE K SK3aMEHY.

ITucbMmeHHbIE PA0OTHI

[IucbMeHHBI OTBET MPUYYAET K TOYHOCTH, JIAKOHUYHOCTH, CBS3HOCTH
n3J10KeHus MbIciH. [IuchbMeHHast MpoBEpKa MUCIOJIb3YETCS BO BCEX BUAAX KOHTPOJIS U
OCYIIECTBIISIETCS KaK B ayIUTOPHOM, TaK U BO BHEAYAUTOPHOM padoTe.

JlabopaTopHble ~ paOOThl  MO3BOJISIIOT ~ CTYAEHTaM  HENOCPEICTBEHHO
O3HAKOMHUTBCSI C HAYYHBIM DJKCIEPUMEHTAIBHBIM O0OpYJOBAaHUEM, HAYYUTHCA
MoJIy4aTh AKCIEPUMEHTAJbHBIE PE3yJbTaThl, 00paldaThIBaTh HX, AaHAJIU3UPOBATH
pe3yJIbTaThl U JIeJaTh BHIBOIBI.

KoHTposnbHbIe paboThl HY>KHBI JIJ1s1 00JI€e MOJTHOTO U TIOCTETIEHHOTO YCBOCHUS
TEOPETUUECKOTO0 MaTepHalia U TPOBEPKH CAMOCTOSATEIHLHON pabOThl CTY/IEHTOB B
JTAHHOM HAIpPaBJICHUU.
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MeToanyeckue peKOMeHAALMH, ONpele/AIoNue NpoueaIypbl OeHUBAHUS

Pe3yJabTaTOB OCBOCHHUA TUCHHUILJINMHDBI

OueHo4YHbIE CPeACTBA VIS IPOMEKYTOYHOM aTTecTauuu

IIpoMexyTouHass arrecralusi CTYJEHTOB 1O JUCUUILIMHE «30HJIOBBIE
HAHOTEXHOJIOTUU B 23JIeKTpoHUKe. (OCHOBBI HaHOJWUTOTpaduu» MPOBOJIUTCA B
COOTBETCTBHM C JIOKAJIbHBIMM HOpMAaTHBHbIMU akTamu JIBOY wu saBusercd
oOs3aTenpHON. DopmMa OTYETHOCTH TO JUCHUIUIMHE — 3k3aMeH (7-U, OCEHHUU
cemectp). opMa 3K3amMeHa — JBa BOIpPOCa, Ha KOTOpbIE CTyAECHTY Aaercs 20 MUH
MOJATOTOBKM M J[Ba MPOMU3BOJIBHBIX JOIMOJIHUTENIBHBIX BOIpoca. JoMmyck K sK3aMeHy
BO3MOXEH TOJBKO IIOCII€ CIa4d BCEX OTYETOB MO JAaOOpaTOpHBIM padoTaMm H
HAIMCAaHWIO KOHTPOJIBHBIX padoT.

Meroanyeckue yKa3zaHus 1o caade 3K3aMeHa

DK3aMeH [pUHUMAeTCs BeAylmMM IpenogaBaTesneM. llpu  Gomibiiom
KOJIMYECTBE TPYMNI Y OJHOTO MPENO0IaBaTelis Wiu IpH OOJbIION YHCIEHHOCTH TOTOKA
M0 PacHOPSKEHHUIO 3aBeAyIOIIEro Kadeapoil (3aMecTuTeNs: TUpeKTopa no yueOHol u
BOCIIUTATEILHON paldoTe) J[OMyCKaeTcs TMPHUBJICUCHHE B TIOMOIIL BEAyLIEMY
IIPENOJABATEN0 JPYrux MpenoaaBareneil. B mepByro ouepenb NPUBIEKAKOTCA
IpenoAaBaTesid, KOTOpble MPOBOIWIN JAOOPATOPHbBIE 3aHATUS IO AMCLUUILIMHE B
rpynmnax.

B UCKITIOUNTENBHBIX CllydasiX, IO COIJIaCOBAHHUIO C 3aMECTHUTENIEM AUPEKTOpa
[lIxonsl Mo ydeOHOW M BOCHUTATENBHOM paboTe, 3aBeAyronuii kadeapoi umeer
MpaBO MPUHATH SK3aMEH B OTCYTCTBUE BEAYILETO MPENO1aBaTels.

dopMa npoBeAeHUs dK3aMeHa (yCTHas, MMCbMEHHAs U Jp.) YTBEpKAaeTcs Ha
3aceaHuM Kadeapbl 0 COrJIaCOBAHMIO C PYKOBOJUTEIEM B COOTBETCTBUU C paboueit
IPOrpamMMON TUCLIUTIIINHBI.

Bo Bpemsi mpoBeneHusi 3K3aMeHa CTYAEHThl MOTYT MOJb30BaThCsl paboueit
IPOrpamMMON JTHCLMIUIMHBL, a TAKXE C pa3pellieHus IMPenoaaBaress, MPOBOISAILErO
3a4eT, CIPABOYHOU JUTEPaTypod M JPYTrUMU MOcoOusMU (yueOHHKaMH, YYEOHBIMU
OCOOUSMH, PEKOMEHOBAaHHOM TUTEPATYpPOM U T.I1.).

Bpewmsi, npenocTaBisieMoe CTYJIEHTY Ha MOJATOTOBKY K OTBETY Ha JK3aMEHE,
JOJKHO cOCTaBiATh He Oosee 20 MuHyT. [lo McTeYeHMM TaHHOTO BPEMEHU CTYACHT
JIOJIKEH OBITh TOTOB K OTBETY.

IIpucyTcTBUE Ha 3K3aMEHE MOCTOPOHHMX JIMI] (KPOME JIHILI, OCYLIECTBISIOIINX
MPOBEPKY) 0e3 pa3pelieHrsi COOTBETCTBYIOMMX JIUIL (PEKTOpa MO0 MPOPEKTOpa 1o
y4eOHOHM U BocnuTaTesnbHOU padote, aupekTopa Ilkomnsl, pykoBoautens OIIOIT wnu
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3aBeqyrollero kageapoil), He pomyckaercs. VHBamuabl U JMLa ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMA ~ 37I0pPOBbsi, HE HMEIOIIME BO3MOXHOCTH CaMOCTOATEIBHOTO
IIEPEABUKEHUS, JOIYCKAIOTCS HA DK3aMEH C CONPOBOKIAIOIIAMM.

[Ipu mpoMexyTOYHOM aTTecTaluu OOYy4YaloUUMCSl YCTaHABJIMBACTCS OIECHKA
«OTJIMYHO», «XOPOILIO», «YyIOBJIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIBLHOY. [lpn
HEsIBKE CTYJICHTA HA DK3aMEH B BEJOMOCTH JEIACTCS 3aIIUCh «HE SIBUJICS».

Bonpocsl K 3k3aMeny

1. TloHsTHS «HAHOCHUCTEMAY», KHAHOTEXHOJOTUNY, «HAHOMaTepHralby. ctopus
Pa3BUTHS 30HAOBBIX MHUKPOCKOIIOB.

2. O6uiye NpUHUKUITBI pa0OThl CKAHUPYIOLIUX 30HA0BBIX MUKpOckoroB (C3M).

3. CkaHHpYIOIIHE AIEMEHTHI 30HI0BBIX MUKPOCKOTIOB. HeTMHEHOCTh, KpHUIT U
TUCTEPE3UC TbE30KEPAMHUKH.

4. VYcTpoiicTBa 1Sl IPEIU3UOHHBIX TIEpeMENIeHU 30H1a U o0pasiia.

5. 3aiura 30HJA0BBIX MUKPOCKOIIOB OT BHEITHUX BO3AeUcTBU. CTabunn3amms
Tepmoipeida.

6. ®opmupoBanue C3M uzobpakenuii. Berautanue miockoctu. [Toctpounoe
BBIYUTAHUE.

7. Menuannas punsrpanus. Oypre-dunsTpanus. MeTosl BOCCTaHOBICHUS
noBepxHocTH 110 ee C3M unzo0paxeHuro.

8. @usnyeckue OCHOBBI CKaHUPYIOIIEH TyHHENbHON MuKpockonuu (CTM).
Pexxumbl padotel CTM.

9. Usmepenue nokaiabHOM padoThl Beixoaa B CTM. M3Mepenne BOIbT-aMIepHON
xapakrepuctuku (BAX) koHTakTa.

10.Cucrema ympasienuss CTM. Kouctpykiuun CTM.

11.TynnenbHas criekTpockomnus. BAX mertamn-merani, MeTaui-moynpoBOIHUK,
METaJUI-CBEPXITPOBOIHUK.

12 TIpuHIunBl aTOMHO-CHIIOBOYM Mukpockonuu (ACM).

13.30ona61 CTM 1 ACM. I[IpuroroBneHue 30H10B.

14 KontaktHass ACM. 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS MEKy 30HI0M U
oOpasiioM oT paccTosiHus Mexay HuMu. Cuctema ympasieHuss ACM B
KOHTAKTHOM PEXHUME.

15.Konebarenbupie MeToaukun ACM. OO1ye npHHITUTIEL.

16.beckoHTakTHBIN pexum padoTel ACM.

17.1TonykoHTaKkTHBIN pexxum padoTel ACM.

18.2nexkTpocuiioBasi MUKPOCKOTIHS.

19.MaruuTtHo-cunoBas mukpockonust (MCM). KBazuctaTuueckue METOIUKHU.
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20.Konebarenbubie MmeTonquku MCM. Cuctema ynpasienus ACM, MCM

(xomebaTenbHbIE METOTUKH).

21.brvxHENOoIbHAS ONITUYECKAst MEKPOCKOTIHS.
22.CTM nurorpadwus.
23.JIokajpHOE aHOIHOE OKUCIICHUE.
24. ACM nurtorpadusi.
25.AnnoTporHbie popMbl yriepoaa (kapOus, rpadut, yriiepon).
26.DyiepeHsl 1 HAHOTPYOKH. Buibl yriiepogHbIX HAHOTPYOOK.

27 IlomyuyeHue yriiepoJHbIX HAHOTPYOOK.

28.CBoiicTBa 1 MPUMEHEHHE YTIAEPOAHBIX HAHOTPYOOK.

29. OcHoBHuble puHIUTEL Dip-pen mHanommTorpaduu (urorpaduu Mo MPUHITUITY

YEPHWIBHON PYUKH).

30. Hanecenue yepHmi Ha 30H1 U oOpaser; B Dip-pen Hanomurorpadum.

KpnTepnn BBICTABJICHUA OINCHKH CTYJACHTY HA IK3aMCHC IO JUCHMILJIMHE

«30H10BbIC HAHOTEXHOJIOTHH B 3JIeKTPOHUKe. OCHOBBI HAHOJIUTOrpadum»:

Banst
(pe#THHTOBO
1 OILICHKM)

OmeHka 5K3aMeHa
(cranmapTHas)

TpeboBanus k chopMHUPOBAHHEIM KOMIECTCHIIUSIM

86 -100

OTJIUYHO

OreHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH IIOJHO YCBOHII
IIPOTPaMMHBIA MaTepHal, HCUEpIIBIBAIOIIE, IOCIEeI0BATEIbHO, YETKO U
JIOTHYECKH CTPOMHO €ro u3jaraeT, yMeeT TECHO YBS3bIBaTh TCOPHIO C
MIPAaKTUKOHM, CBOOOJHO CHpaBISIETCS C 3aJadaMi, BONPOCAMH M JAPYTHMHU
BUAAMH TPUMEHEHHUS 3HAHWH, MpPUYEM HE 3aTPYyAHSAETCS C OTBETOM IIpH
BUAOM3MEHEHUH  3aaHuil, UCTIOJIB3YeT B OTBETE  MarTepual
MOHOTpapUIEeCKOH JINTEpPaTyphl, NPAaBWILHO OOOCHOBBIBAET MPHUHSTOE
pelieHue, BlajieeT pa3HOCTOPOHHUMH HaBBIKAMH U MIPUEMaMH BBIITOJTHEHHS
MPaKTHYECKNX 33/1a4.

76 -85

XOpOIIo

OI_[CHKa «XOpoHIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepual, TIpaMOTHO W 1O CYHCCTBY HU3jaract €ro, HE JO0IyCKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, NPaBUJIBHO IPUMCHACT
TCOPETUYCCKHUE NTOJIOKCHUSA TPU PCIICHUU MMPAKTUICCKUX BOIIPOCOB U 3a4a4,
BJIaCCT H€O6XO,I[I/IMLIMI/I HaBbIKaMU U IIPUEMaMU UX BbIIIOJIHCHUS.

61 -75

YAOBJICTBOPUTEIILH
[}

OreHKa «yJIOBJICTBOPUTENIEHO» BBICTABISAETCS CTYACHTY, €CIIM OH HMeeT
3HaHUSA TOJILKO OCHOBHOTO MaTepualla, HO He YCBOMJI €ro JeTalei,
JIONyCKaeT HETOYHOCTH, HEJOCTATOYHO IpaBWIIbHBIE (HOPMYIIMPOBKH,
HapyUIEHUs] JIOTHYECKOM NOCIEA0BATENbHOCTH B U3JI0KEHUH IIPOIPAMMHOTO
Marepuaia, UCIbITHIBAET 3aTPyAHECHUS IIPU PELICHNN 3aa4.

0-60

HEYIOBJICTBOPUTETT
BHO

OrneHKa «HEYAOBICTBOPUTEIHHO» BBICTABIACTCS CTYICHTY, KOTOPBIH HE
3HAeT 3HAYNWTENBHOW YacTH TNPOTPAaMMHOTO «HE MaTepuala, IOIyCKaeT
CYIIECTBEHHbIE OINMOKM, HEYBEPEHHO, C OOJIBIIMMH 3aTPyTHEHHSIMHU
BBITIOJIHSACT penieHue 3a1ad. Kak mpaBuiio, oleHKa «Hey10BJIETBOPUTEIHHOY
«HEYJIOBJIICTBOPUTEIBHO» CTAaBUTCA CTYJEHTaM, KOTOpble HE MOTYT
HIPOAOJIKUTE o0ydeHue 6e3 JOTIOJIHUTENBHBIX ~ 3aHSATHH o
COOTBETCTBYIOIIEH TUCIUIIMHE.
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O1neHo4HbIE cpeacrea aJis Telcymeﬁ arrecranmun

Texkynas aTTecTanusl CTyA€HTOB M0 IUCHUILIMHE MPOBOJIUTCA B COOTBETCTBHUH C
JIOKaJIbHBIMH HOPMATUBHBIMU akTamu [IBDVY u sBisercs o0s3aTenbHOIM.

Texymass arTecranus MPOBOAUTCS B (OpME KOHTPOJBHBIX MEpPONPUATUI
(KOHTPOJILHBIX Pa0OT U C/1aYe OTYETOB MO JaOOPATOPHBIM pabOTaM) MO OIICHUBAHUIO
(aKkTUYECKUX pe3yJbTaTOB OOYYEHHUsS CTYJIEHTOB M OCYLIECTBIISIETCS BEIyIIUM
IIPETOIaBATEIIEM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— yuyeOHas JAMCUUIUIMHA (CBOEBPEMEHHOCTb BBINOJHEHUS PA3JIMYHBIX BHUJOB
3aJIaHUl, TOCEIIAEMOCTh BCEX BUJIOB 3aHATHI 10 aTTECTYEMOMN JUCIUIUIMHE);

— CTEIEHb YCBOEHUS TEOPETUUECKUX 3HAHUN;

— YpOBEHb OBJAJICHUS MPAKTUYECKUMH YMEHUSIMH U HaBbIKAMH IO BCEM BHUJAM
y4eOHOM padOoThI;

— IIOCELLIEHUE 3aHATUI

— pe3yJIbTaThl CAMOCTOSITENIBHOM pabOTHI.

CocraBnseTcss  KaJeHAAPHBIM  IUIaH  KOHTPOJIBHBIX ~ MEPOINPUATHHA IO
mucuuiuinHe. OLieHKa MOCEIaeMOCTH, CBOEBPEMEHHOCTh BBIMOJHEHUS Pa3IMYHbIX
BUJIOB 3a/JlaHUIl BENETCS HA OCHOBE JKypHaJla, KOTOPBIA BEAET MpErnojaBareib B
TE€YEHUE Y4eOHOro CEMeCTpa.

YCTHBIN ONPOC B COYECTAHUH C IPOBEPKOI 0TUYETA M0 JIA00PaTOPHOI padoTe
OrneHrBaHMe 3alTUTHI TA0OPATOPHON PAOOTHI TPOBOUTCS MPH MPEACTABICHUH
OTYeTa B AJIEKTPOHHOM WJIM TEYAaTHOM BHJIE, MO JBYXOAJTLHOM IIKaJe: «3auTEHOM,
«HE 3a4TECHOY.
[Ipumep KOHTPOJIBHBIX BOMPOCOB K Ja00paTopHOil padote «I1omyKOHTaKTHBIN
pPEXUM pabOThl AaTOMHO-CUIIOBOTO MUKPOCKOTIa:
1. Kak aTOMHO-CHJIOBOM MUKPOCKOT TOJIy4aeT HH(popMaiuio o peibede
MOBEPXHOCTH?
2. B uem oTiiMuMe KOHTAKTHOTO U MOJYKOHTAKTHOTO PEXKUMOB PabOThI aTOMHO-
CUJIOBOTO MUKpOCKoma?
3. Ha xakue mapameTpsl pabOThl aTOMHO-CHIIOBOTO MUKPOCKOTIA BIUSET MIMPHHA
Oayiku KaHTUJIEeBepa?
4. Yo Takoe 70OpOTHOCTH cucTeMbl? Kak MOKHO yBEJIUYUTH IOOPOTHOCTD?
5. [Ipu kakux ycinoBusix OyAeT NPOUCXOAUTh «KJIEBOK» KaHTHIIEBEPA K MOBEPXHOCTU
Mpu NOABOIE?

Kpurepuu oneHuBaHus 0T4YETA 110 JJA00pPATOPHOI padoTe
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Onenka TpebdoBanus

«324TEHO» CTyaeHT mpHrCyTCTBOBAJ Ha JabOpaTopHOU padoTe,
CaMOCTOSTEIILHO MOJTyYHIT HEOOXOIUMBIC IKCIIEPUMEHTATbHBIC
pe3yNbTaThl, 0POPMUIT OTUET B COOTBETCTBHH C TPEOOBAHUSIMH,
MPaBUIILHO TIOCTPOMIT TpauIeCKUe 3aBUCHMOCTH (PU3HIECKUX
BCJIMYHH, CACIIANI IPABUJIBHBIC BBIBOBI, 00BsICHUI X0q
3aKOHOMEPHOCTEH, POIEMOHCTPUPOBAJ IITyOOKOE 3HAHUE TCOPUU
HU3y4aCMbIX HBHCHHﬁ, MMpaBUJIbHO OTBCTUJI HA KOHTPOJIbHBIC
BOIPOCHI

«He 32YTEeHO0» CTyIeHT He PeI0CTaBUI OTUET, TU00 OTYET HE COOTBETCTBYET
YCTAQHOBJICHHBIM TPEOOBaHUAM 110 O(POPMIICHUIO WIIH
COJIEP’KaHUIO, HE COAEPKUT BbIBOJOB. CTYAEHT IIPEIOCTABUII
IIPaBUIBHO O()OPMIIEHHBIN OTYET, HO MCII0JIb30BAJl Uy>KHE IaHHbIE.
CryneHT npeaocTaBuil IpaBUIbHO 0(OPMIICHHBIN OTYET, HO HE
MO’KET OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

KourpouabHas padora

KOHTpOJILHaﬂ pa60Ta IIPOBOAUTCA B BUIC TCCTA. Tect OLCHUBACTC I10
t'IGTI:pr€X621JII:~HOI\/’I CUCTEMC KOTIIMYHO)», «XOPOLIO», «KYAOBJICTBOPUTCIIBHO» U

«HCYOOBJICTBOPUTCIIBHO».

llpumep mecmosgoeo 3adanus
[TomuepkHUTE TIpaBUJIBHBIE BApPUAHTBl OTBETOB [0 BallIEMy MHEHHIO.

BaumatensHO CMOTpHUTEC HA BOIIPOC, B HCKOTOPLIX 3aJlaHUAX IIPABUJIbHBIX BAPHMAHTOB

OTBETA MOYKET OBITh HECKOJILKO.

1.

XapaKkTepHOE paCcCTOSHUE MEXITY 30HJIOM H 00pa3IlOM B COBPEMEHHBIX 30HI0BBIX
MHKPOCKOIIaX COCTaBJISCT

0.01-0.1 am

0.1-10 am

10-100 am

100-1000 uam

. be3 kakoro 3neMeHTa HeBO3MOXKHA pab0Ta CKAHUPYIOIIETO 30HI0BOTO

MHUKpPOCKOTIa
OOpatHast CBsI3b

Cucrema BUOPOU3OIISITUN

30H1

CrabuiapHas TeMIiepaTypa B TOMEIICHHH

. I3 xakmx MaTCPHUaAJIOB U3rOTABJIIMBAIOTCA CKAHUPYIOHIUE 3JICMCHTBI 30HIOBBIX

MHKPOCKOIIOB?
MarHuToCTpUKIIMOHHBIE MaTEpHaIbl
[TupossekTpuku

BricOKkOUacTOTHBIE AUANEKTPUKHI
[16€303JIEKTPUKHU
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10.

. HO‘{CMy CKaHCPhbI 0OBIYHO ACJIAaI0T U3 MOJUKPUCTAIIIMNICCKUX, a4 HE

MOHOKPHUCTAININYECKUX MATEPUATIOB?
Y MOHOKpPHCTAIIJIOB XYK€ XapaKTEPUCTUKU
[Nonukpucrannnyeckas Kepamuka 0oJiee TEXHOIOTUYHA

HOHHKpHCTaHHHqGCKaH KCpaMHKa Ooiece JOJI'OBCYHA
Bce BBIIICIICPCUYHUCIICHHOC BCPHO

. Kakue BUABI ITIbE30CKAHCPOB PCAJIbHO CYHICCTBYIOT (MO}KeT OBITH HECKOJIBKO

MIPaBUWJIbHBIX BApUAHTOB OTBETA)?
TpyOuateie

Cronbuatsie

bumopbHbIe

PactpoBsie

ConpsiKeHHbBIC

. Korz[a KPpHII IIpU CKAaHUPOBAHUH ITPOABJIACTCA Hanbosee CUILHO?

[Tpu TeMnepaTypHOil HECTAOMIBHOCTH OKPY KalOIIEH Cpeibl
[Tpu BuOpanmsx

[Ipn HaBOJIKaxX B DJIIEKTPUUYECKOU CETH

[Ipu BBIBOJIE CKaHEpa B HAYAJIBHYIO TOYKY

. Kak n30aBuThHCS OT IMPOABJICHUA THCTCPC3UCA IIbE30KCPpAaMUKHN BO BPCM:A

CKAaHUPOBaHUsA?
CkaHHUpOBATH B OJIHOM HANPABICHUU
YMEHBIIUTh YaCTOTY CKAaHHUPOBAHUS

Jlydie HaCTpOUTBHCA HAa PE30HACHYIO 4aCTOTY
YMEHBIINTH BUOPAIIMU CUCTEMBI

. Kak moxet ObITh peasinzoBaHa cucteMa rpy0oro mnojasoja’?

C moMOIIbI0 NbE30KEPAMUKHU

C nmoMoIIbpI0 IIAaroBbIX JIEKTPOBUTaTEICH
C noMoIIpI0 MEXaHMYECKUX PEAYKTOPOB
Bce BapuaHThI BEpHBI

. JIydiren 3aMTON OT aKyCTUYECKHUX LIIYMOB SIBJISIETCS

Kommak Ha MUKpOcKone
AKTHBHas cucTeMa BUOPOU3OJISIIIUN
MUKpPOCKOIT B BAKYYMHOU KaMepPe

[TaccuBHas crucTemMa BUOPOU3OISAITUU

Kaxkas oneparmst mo 06paboTke n300paXkeHus YaIle BCEro MPUMEHSIETCS
TepBOi?

Brruuranve noCTOSIHHOM TIJIOCKOCTH

[TocTpOYHOE BBIYMTAHUE

Menuannas punpTparus
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11.

12.

13.

14.

15.

16.

17.

dypbe-puabTparus

Kakas ¢punbrpanus cnocoOHa HEOOPaTUMO YAAIUTH YacTh HHPOPMAIIUHU U3
C3M wu3zobpaxxenus?

I10CTPOYHOE BHIYUTAHUE

Borluntanue nocTossHHOTO HaKJIOHA

Brruntanue nocTossHHOU

[Ipsimoe u o6patHOe ipeoOpazoBanue Oypbe

Kaxkoii Tun ¢punstparuu Hanbonee 3¢ OEKTUBEH TPU NEPUOIUUESCKOM IITyMe?
Menuannas puiabTpanus

Pyunoe penakTupoBaHue CIUIaliH UHTEPHOALUEN

JBymepHas dbypbe-GribTpaius

CrnaxuBaHue

BepositTHOCTB TyHHEIMpoBaHUs 3JIEKTPOHOB B CTM 3aBUCHUT OT BBICOTHI
MOTEHIIUAJIBHOTO Oapbepa

JInHEeHOo

KBagpaTtnuno

OKCOHEHIINAJIFHO

Jlorapupmuuecku

B kakux ciayyasix cuctema oOpaTHOM CBSI3U NPUHYAUTEIBHO OTKIIIOYAeTCs?
Jlnig n3mepenus penabeda aTOMapHO-TIAAKON MOBEPXHOCTH

Jlnig n3mepeHus penbeda 1mepoxoBaTol HOBEPXHOCTH

B pexume TYHHEJIBbHOU COEKTPOCKOIUU

JIns TecTpoBaHMs OIBOIA UIJIBI

B kakoM pacTtBope TpaBsT BosibppamoBsie Uribl Ayt CTM?
B cniuproBom

B xucnotHomM

B menoynom

B nuctunnupoBaHHOM BOJIE

B dyem npeunmyiiecTBa 30H1a U3 MIIATUHOUPUAUEBON MTPOBOJIOKH IO
CpPaBHEHHMIO C BOJb(PPaMOBBIM (MOKET ObITh HECKOJIbKO MTPAaBUJILHBIX BAPUAHTOB
oTBeTa)?

Jlerue U3roraBIuBaTh

Hopoxe

CrabuipHee Ha penbe(HBIX TOBEPXHOCTIX

He TDG6V€T BBICOKOTEMIICPATYPHOI'O OTXKHMI'a

Nudopmaruio 0 4emM MOKHO MOJTYUUTh B PEKUME CKaHUPYIOIIEH TYHHEIBHOM
CIIEKTPOCKOTUHU?
O JIoKaJIbHOW TPOBOJIMMOCTH 00pasia

O JTOKaAJILHOM IIJIOTHOCTHU COCTOSTHHUM
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O NoJBMKHOCTH HOCUTENEH
O KOHIIEHTpAllMu HOCUTENEH
18. Kakoii apredakT npu ckaHUPOBaHUU OKa3bIBACT HAMOOJIEe CUIILHOE BIUSHHUE
Ha pe3yJbTar?
['iucTepesnc nbe30KepaMuKu
Kpurn nbe3okepamMuku
Tepmonpeiid
3aBUCHUT OT KOHKPETHBIX YCIOBHUH CKaHa

19. [Touemy BAX MeTami-meTaii, u3MEpeHHas ¢ IOMOIIBI0 CKAHUPYIOILIEH
TYHHEJIbHOW CIIEKTPOCKONUHU HEJIMHEWHA TPU OOJBIINX HAMIPSAKEHUSIX?
N3MeHsIeTCsl KOTMYECTBO TYHHETUPYIOUIUX 3JIEKTPOHOB
U3mensiercst hopma MoTeHIMAIBLHOTO Oapbepa

W3MeHseTcst TONIUHA MOTEHITMAILHOTO 0aphepa
N3MeHsIeTCs TIIOTHOCTh COCTOSTHUM B 00pasiie

20. IIpu koHTakTe Kakux MarepuasioB B CTM sHepreTuyeckast juarpamma
COCIMHEHUS OyAeT COACPIKATh IMICNTb (MOXKET OBITh HECKOIBKO MPABMIIBHBIX
BapHUaHTOB OTBETA)?
MeTtania-noJynpoBOIHUK

MeTtam-meraut
MeTai-TUdJIEKTPUK

MeTaJlI-CBepXIPOBOJIHUK

21. Haunbonee BeposaTHAA nIpruyrHa ABOEHUA n300paxxkenuss B CTM?
Tepmoapeiid
BuOpanuun

JIBOMHOW KOHUYMK HUTJIEI

HaBonku B anektpocern
22. B norenumane Jlennapaa-JloHca mokazaTesii CTEEHH TPU OTHOCUTEIIbHBIX
PACCTOSTHUSIX PaBHBI
S5ull
6ml2
7Tul4
8ul6
23. Kewm Obu1 n300peTeH aTOMHO-CUIOBOM MUKOCKOTI?
bunnunarom u Popepom
Popepom u Macnoy
['epbepom u Ourepom
bunnaunarom, I'epbepom u Kysiitom

24, Yro6s1 ACM noJty4uii CUTHAI OTBECTU KaHTHIIEBEP, HYKHO MOJYUYHTh
Pa3HOCTHBIN TOK MEXKIY
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HwxHuMM 1 BepXHUMU ceKUUsAMU GOTOANOA
[TpaBbIMU U JIEBBIMU CEKIIUSIMHU (POTOAUOAA
HwuxHeil mpaBoii u BepxHel JIeBOM CeKIUsIMHU (POTOANOAA
HenmocratoyHo ycnoBui U1 OTBETA
25, OT Kakux nmapaMeTpoB 3aBUCUT PE30HAHCHAS 4acTOTa KoJeOaHul

MPSIMOYTOJILHOM OaJIKK KaHTUjeBepa?
[170THOCTH, MOMEHT UHEPIIMU CEYEHUS, JTMHA U TUIONIA/Ib MOMIEPEYHOI0 CEUEHUS
[TnotHOCTB, MOIYNIH FOHTa, ITMHA U TUIOIIA (b TONIEPEUHOTO CEUCHUS
Monyns FOHra, nimHa u TUIomaabr MornepeyHoro CeUeHUs
Bce BapuaHThI BEpHBI
26. Kak n3rotaBiamBaOT KaHTHIICBEPHI?

Mexanuuecku
XUMHUYECKH
Jlutorpaduei
CamocOopkoi
217, Korzaa ucnonbs3yroT KOHTaKTHBIA pexuM padboTel ACM?

Korma o0pasusl MIrkue, 1 HyKHO MOJYYUTh JIyYIllE€ CUTHAI
Koria o0pasiel )KecTKkHe, U HY>KHO MOJIYYUTh JIYUIIE CUTHAI

Korna Hy>XHO MOJTYyYHTH JTydllle CUTHATI BHE 3aBUCUMOCTH OT KECTKOCTH 00pa3IioB
Bcerna, koraa »ecTkocTh 00pa3IioB MO3BOJIIET padoTaTh

28. Kaxkotii pexum ckannpoBanust ACM uCosib30BaTh, €Clid peabed
MTOBEPXHOCTH Pa3BUTHIN?
IIocTOSIHHOM CHJIBI

[TocTostHHOM CpeHEN BBICOTHI
Mopynauuun Ha nepBOM rapMOHMKE
[TocTosSIHHOTO HaKJIOHA
29. st nabmonenus s dexra ckayka 30H/1a K MOBEPXHOCTH HEOOXOAUMO,
YTOOBI
’KectkocTh BHIOPAaHHOTO KaHTHJIEBEPA ObliIa OOJIbIIE, Y4€M MAKCUMYM
TIPOU3BOHON CHJIBI TTO KOOPAMHATE Z.
KecTKkocTh BRIOPAHHOTO KaHTUJIEBEPA OblIa MEHBIIIE, YeM MAaKCUMYM

HDOH3BOI[HOI>'I CHJIBI TIO0 KOOPAHWHATC Z.

XecTkocTh BRIOpaHHOTO KaHTHIIEBEpa OblJIa TOUHO paBHA MAKCUMYMY
IPOU3BOIHON CHIIBI IO KOOPAUHATE Z.
[IpaBunbHOrO OTBETA HET

30. Kaxkyto nndopmaruo MOKHO MOTYYUTh IO KPUBBIM MOIBO/Ia KAHTUJIEBEPA B
KOHTAKTHOM peXuMe?
Hudopmarinio o xapakTepe B3aMMOICHCTBHI 30H/Ia C IOBEPXHOCTHIO

HNudopmanuio o JI0KabHON )KECTKOCTH
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Nudopmariuro o pactipeeieHUU CUJI aAre3ur Ha MMOBEPXHOCTHU
Bce BapraHThl BEpHEBI

31. Kak yBenmuuth 106poTHOCTE ACM?
Pabortath B Bakyyme

Hcrnonb30BaTh aKTUBHYIO CUCTEMY BHOPOU3OJISIINU
Hcnonb30BaTh KAHTWIEBEDP C YTIEPOIHBIMU HAHOTPYOKaAMHU
Crabunu3upoBaTh TEMIEPATYPY B IOMEUICHUU

32. VYBenuuenue auccunanuu npu padore ACM npuBoguT K (MOKET OBITH
HECKOJIbKO TIPABUIILHBIX BAPUAHTOB OTBETA)
YMeHbIIEHUIO pe30HaHCHON YacTOoThl AUX

YBennueHnro pe30HaHCHOM 4acToThl AUX
Cyxenuto obnactu uzmeHenuss ®UX
Pacmupenuto o6sactu uzmenenuss @YX

33. B xakoMm pexume pabotsl ACM ammuintyaa kojiebaHui KaHTUJIeBepa OOBIYHO
MaKcHUMaJibHa?
B xoHTakTHOM
B noi1yKOHTakTHOM

B GeckoHTakTHOM
B oceBom
34. [Touemy HeoOxoaMMO pabOTaTh HA PE30HAHCHOM YAaCTOTE B MOTYKOHTAKTHOM
pexume padbotst ACM?
Cucrema crabusibHee padoTaeT
MeHnblue TepMoapeid
Mensb1ue kpun
MakcuMalibHasi 9YBCTBUTEILHOCTh

35. Teopus kakoro pexxuma ACM Haubosee cioxHas?
KonTakTHBIN
I1OJTyKOHTaKTHBIN

beckoHTaKTHBIN
Pazaune! HeT

Kpurtepuu oueHNBaHNSI KOHTPOJbHBIX Pad0T

Onenka TpebdoBanus
«OTJIMYHO» Crynent pemnn 70% TecTOBBIX 3aJaHUN
«XO0po1o» Crynent pemnn 55% TecTOBBIX 3aJaHUN

«yaosJierpoputesabHo» | Ctynent peurmi 40% TecTOBBIX 3a1aHUN
«Heya0BJaeTBOpUTEeabHO» | CTyneHT pemmi MeHee 40% TecTOBBIX 3aJaHH.
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