MHUHHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHUA
POCCHUMICKOM ®EJEPAIIUA
®eaepanbHOe rocy1apcTBeHHOE 0101 KeTHOe 00pa3oBaTeIbHOE YUpesKIeHNe BhICIIero
odpazoBanus «Kabapauno-bankapckuii rocygapcrBeHnnblii yuuepcuteT uM. X.M. Bepoe-
koBa» (KBI'Y)

WNHCTUTYT MHPOPMATHKH, SJIEKTPOHUKU U pOOOTOTEXHUKH

Kadenpa snexTponnku u mudpoBbIX HHPOPMALMOHHBIX TEXHOJIOTUI

COI''TACOBAHO YTBEPXIAIO
PykoBoauTens oOpazoBaTebHOM MPOrpaMMBbl Hupexkrop UMDuP
Temes P.11I. Yepkecosa H.B.
« » 2021 r. « » 2021 r.

PABOYAS ITPOI'PAMMA JTUCHHUIIJIMHBI
b1.B.11 Kopnycky/asipHO 30H10Basi HAHOTEXHOJIOT U

Hanpasienue noarotoBku
11.03.04 D1eKTPOHMKA M HAHOIJIEKTPOHHUKA

[Ipoduns
CoBpemeHnHble HH(POPMALMOHHBIC TEXHOJIOTHH B 3JIEKTPOHHON TeXHHKeE

KBanu¢ukanus (cTenensb) BbITYyCKHUKA
bakauasp

dopma 00ydeHus
Ounas

Hanpuuk, 2021



Pabouas mporpamma AUCHUILTUHBL (Moayis): KopnyckyiapHo-30H006as1 HAHOmMexXHO-
noeus /coct. T'aeB JI.C. — Hanvuux: KBI'Y, 2021 - C.

Pabouas nporpamma TUCHUIUIMHBI (MOAYJIS) TpelHA3HAaYeHa [T IPENoJaBaHus JAKcC-
[UTUTMHEI (MOAYJIs) 8apuamusHou 9actu 0yoka lcryaenram oyrnou Gopmbl 00ydeHUs 10
HaMpaBJIeHUIO NOATOTOBKH [ 1.03.04 — dnexmponuxa u nanosnekmponuka, 8 cemectpa, 4 Kypca.

PabGouass mporpamMma IUCHMIUIMHBI (MOIYJIsSI) COCTaBieHAa C ydeTroMm (eaepabHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTAHJApTa BBICIIET0 OOpa30BaHHs MO HAMPABICHHUIO
noarotoBku 11.03.04 —Onekmponuka u _HAHOIIEKMPOHUKA YTBEPKACHHOTO MpUKa3oM Mu-
HUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparun oT «12» mapra 2015r1. 32 Ne 218.

CoctaBurens: 'aes Jlaxup CalinyiiaxoBuy




Conepxanue

1. N3noxxenune paboyeit mporpaMMbl TUCITUATITIHBL (MOYIIS)...uvveererreeereeeereessreesnnnreeessssnnseeeessnnnnnees 4
1.1. Lenu v 38241 OCBOEHUS JUCHUTITUHBL (MOLYIIS)...vveenerreeurieenureeenireesnireesnnseesnsseesnneeesnneeesnseeeesnnn 4
1.2. Mecto muctummuabl (MOyJis1) B CTPYKTYPE OITOIT BO......ooiiiiiiciieeeeeeeceeee e 4
1.3. TpeboBaHUs K pe3yabTaTaM OCBOCHUS JUCHUTITHHBI(MOIYIIL) . ..couveererienrernrenieenneesreesnreeeneeeenes 4
1.4. ConeprxaHue U CTPYKTYPA JUCITUTUTHHBI (MOJTYTIN)..vveeurreerereeenereeennreeesnseesssseessssseesssssnnssseesssnssnes 5
1.4.1. Coneprxanue pa3aeaoB AUCHUTUTHHBL (MOYII).c.uuveeureerurerueenieenineenseenreesnreeesneeeesnneeesneeess 5
1.4.2. CTpyKTypa TUCTHUIUTAHBI (MOJTYII).ceeuuvreerureeeureesnureesnseesseeesseeesnsseesnseeesnseessseeesnsesesseeennnnnes 6
1.4.3. JICKIIMOHHBIE BAHATHSL. ......veeeureernieernteesiteestteestteesaseeesaseeesaseeenmseeansteeeasteeeesaassteeeeeenanreaeeeens 7
1.4.4. [TpakTruecKre (CEMUHAPCKIE) BAHITHM. .....cccuveeerereerereeeasreesssreesssseesssseesssseesssseesssesesssseenssnnes 8
1.4.5. JIaOOPATOPHBIC PAOOTDL.......eerueeeutieeeeereeieeeteenseeeseenseessseenseessseaseessseenseessseenseessseessnsseesnsseens 8
1.4.6. CamoCTOATETHEHOE U3YUCHHUE PA3ACIIOB JUCITUTITHHBL. .. . veeevreeenereeenereenereeesennnnneeeesesnnnseeeeens 8

1.5. OueHouHble MaTepHalbl sl TEKYLIETO U pyOeKHOr0 KOHTPOJIS YCIIEBaeMOCTH 1

TIPOMEKYTOUHOM ATTECTAIIHI L. ....evvveereenseensreenseesuseenseessseeseesnseenseessseenseessseenseesssesnseessseenseesssessnnseessnnses 8
1.5.1. 3a1aHuS IS TEKYIIETO KOHTPOIS . vveeeeenrrreeesurreeesannsreeessnsseeessnssseessssnsseessssssseessnssseessssnnnnnnes 8
1.5.2. ITpPOMEKYTOUHAST ATTECTALIMS . ... veeeeeerreeranrreeeesnrreeeesssseeesasssseesesssseeessssssesesssssseesssssssssnssnnns 12
1.5.3. KOHTPOIb KYPCOBBIX PAOOT. ... .eeuveeeieeurieeeeeiiesireenteeseeeeseessseesseessseenseessseeseessseesseesseensseeenns 14

1.6. Meronuyeckue MaTepualibl, OMPEISISIFOIINE TPOLIEAYPhI OIICHUBAHUS 3HAHWMA, YMCHHIA,

HABBIKOB M OITBITA JESITEIIBHOCTH. ...cuveeeutteteeanteensteeteesueeanseessseenseessseanseessseanseasnseaseesansseeesanseesanseeesns 15

1.7. YueOHO-METOAMYECKOE OOCCTICUCHUE TUCTIATIITIHBL. ......veeeveenrreeereenseesseenseeanseesseesseesseesseessneens 17

1.8. IIporpammHOe oOecrieueHrne COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX

TEXHOTIOTHIH. ¢ttt ettt ettt ettt eh ettt e s bt e e et e bt e eab e e sb et s ab e e bt e eabeebeesat e e e eabbeeeeabaeeeaabaeeaans 18
1.9. MaTeprallbHO-TEXHHUECKOE OOCCTICUCHHE PAOOTBL......cccuvveeeurererireeenreeessreeessseeanssreeeeasssnsseeaesanns 18
Jluct u3aMeHenuit (I0noHeHU) B pabouelt mporpaMme JUCHUIUIAHBL (MOIIYIIS)..eeevveeeereeeereennenen 20



1. U310:keHne padodeil mporpaMmMbl JMCHUILIHHBI (MOAYJIsT)
1.1. Henau u 321244 OCBOCHUS TUCHHUILUIMHBI (MO1YJIA)

Lenv usyuenus oucyuniunvl cOPMUPOBATH 3HAHUS Y CTYACHTOB B OOJIACTH TEOPUU U
MPAKTUKH KOPIYCKYJISIPHO 30HJOBBIX HAHOTEXHOJIOTHI HAMpPaBJICHHBIX Ha TMOJyYeHHUE U
MoaudUKau CBOWCTB HAHOMATPHAIOB U HAHOCTPYKTYP, COCTABISIONINX OCHOBY SJIE€MEHTHOM
0a3bl JIEKTPOHUKU U HAHODJICKTPOHUKH.

3adauu oucyuniunvl(Mooyns):

- MOATOTOBKa OakajaBpa K OCBOCHHIO PU3NYECKUX U (PU3UKO-XUMHUECKHUX OCHOB (POTOH-
HO-, 3JIEKTPOHHO- U MOHHO-JTYUY€BbIX MPOIECCOB HAIIPABJICHHBIX HA MCCIIEIOBAHUE, MTOIyYECHUE U
MOAU(HUKAIINIO CBOMCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

MOJITOTOBKA OakaiaBpa K OCBOCHUIO (pU3MUECKUX U PU3NKO-XUMUYECKUX OCHOB 30HI0-
BBIX HAHOTEXHOJIOTHM;

- MOATOTOBKA OakanaBpa K MPUOOPETCHUIO MIEPBUYHBIX HABBIKOB MPOBEACHUS U MOJICIH-
pPOBaHUS MPOIIECCOB (POPMUPOBAHHUSI HAHOMATEPHAIOB U HAHOCTPYKTYP.

1.2. MecTto qucuuniaunsl (moayJs) B ctpykrype OITIOII BO

JucuumnuHa (MOIYJIh)OTHOCUTCS BapuaTuBHOW dactu Onoka 1 - B1.B.11. yueOHOTrO
IU1aHa Mo HarpasieHuto noaroroBku BO 11.03.04 DnekTpoHMKa U HAHORJIEKTPOHUKA MPODUIIH:
«CoBpeMeHHbIe HH(POPMAITMOHHBIE TEXHOJIOTUU B JICKTPOHUKEY.

[IpenogaBanye TUCHUIUIMHBL Oa3upyeTcss Ha 3HAHMSIX, MOJYUYEHHBIX MPU U3yUYEHUU JIHC-
mumH(Moaynel): "Matemaruka", "®usuka (obmas)", «TeopeTudeckre OCHOBBI ANEKTPOTEX-
HUKW», «MeTposiorus, cTaHaapTU3alus U TeXHUYECKUuEe H3MEpeHus», «Matepuanbl 3JeKTpOH-
HOW TeXHUKW». «MaTepuayibl 1 KOMIOHEHTHI HAHODJIEKTPOHUKI», « T€XHOJIOrHsI MaTepuanoB U
U3JIeNIMA HaHO3JIEKTPOHUKNY», «CKaHHUpyolIas 30HI0Bas MHUKpockonus», «lIpaktuka mo mo-
JyYEHUIO IEPBUYHBIX YMEHUN U HaBBIKOB HAyYHO-UCCIIEI0BATENBCKON ACSITEIbHOCTI.

OcBoeHne y4yeOHON MpOrpaMMbl TUCHUIUIMHBL (MOJYJISl) KOPIYCKYJISIPHO 30HIOBBIE
HaHOTEXHOJIOTMH, HEOOXOMMO JUIS OCIEAYIOEro n3ydyeHus: TucuuIuine (Moxyneit): «IIpoek-
TUPOBAHKE U KOHCTpyuUpoBaHue cyOMUKpOHHBIX 35eMeHTOoB CBUCy», «KopryckynspHo 30H10-
Basi HAHOTEXHOJIOTUY, «I3MepeHne mapameTpoB U MOAM(UKAIMS CBOMCTB HAHOMATEPHAIOB U
HAHOCTPYKTYpP», a TaKXkKe ISl BHIOTHEHHS] KYPCOBBIX PabOT M BBIMYCKHOM KBaJIU(DUKAIIMOHHOM
paboTHL.

1.3. TpeOoBaHus K pe3yJbTaTaM O0CBOCHHS U CHUILTHHBI(MOIYJIA)

B cootBerctBun ¢ ®I'OC BO u OIIOII BO nampasnenuss noxaroroBku BO 11.03.04
DJEeKTPOHUKA U HAHOAJIEKTPOHUKA M3yUYeHHE TUCIUIUIUHBI (MOAYJISI) KOPIYCKYJISAPHO 30HIO0BAS
HAHOTEXHOJIOTHSl HAmpaBlIeHO Ha (JOPMHUPOBAHHE DJIEMEHTOB CIICIYIOIINX MPO(ECCUOHATBHBIX
KOMIIETEHIINH:

v’ cnocobrnocmulo k camoopeanusayuu u camoobpasosanuio (OK-7);
v CnocoOHOCMbIO ApP2YMEHMUPOBAHHO SbLOUPAMb U PEeanu306bl6amb HA NPAKmMuKe 3 @ex-

MUBHYIO MEMOOUK)Y IKCHEPUMEHMANTbHO20 UCCIe008AHUS NAPAMEMPO8 U XAPaAKmepu-

CMUK npubopos, cxem, yCMpoUucmas u yCmaHo80K 3JIeKMPOHUKU U HAHOIIEKIMPOHUKU PA3-

JUYHO20 YyHKYUOHANbHO20 HasHayeHus ([IK-2);

B pe3yibTaTe OCBOCHUA AUCHUILINHBI CTYACHT JOJIKCH:

3HATh:
—  ¢usuyeckue u puzuko xumuyeckue 0CHO8bl KOPNYCKYIAPHO 30HO0B8bIX HAHOMEXHOLO2ULL,
OpPUEHMUPOBAHHBIX HA NOJYYUEHUE U MOOUPDUKAYUIO MANEPUATIO8 U CIPYKIMYD HAHOJIEK-
MpOHUKU(TIa3epHble, 2eKMPOHHO-TIyYeable, UOHHO-TIYYeable U 30HO08ble MEXHOL02UL);
— HA3HayeHue, YCMPOUCME0 U NPUHYUN OeUCMBUS UCNOIb3YeM0o20 000pY008anus 0ia No-
JIYYeHUsI HAHOMAMEPUANO8 U HAHOCMPYKMYP Memooamu (pomoHHO-, 21eKMPOHHO- U UOHHO-
JIYUeBbIX NPOYECCOs;
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~ OCHOBHble CIMAHOAPMbl HOPMAMUBHbBLE AKMbL NO NIAHUPOBAHUIO U OP2AHU3AYUU PAOOM 8
0b1acmu HaHOMEeXHONO2ULL,
3HAMb MEXHOI02UU NOUCKA, XPAHEHUS], 0OPADOMKYU U AHAIU3A UHGDOPMAYUU U3 PaA3IUY-
HbIX UCTOYHUKO8 U 0A3 OAHHBIX NO C8OUCMBAM, MEXHOI02UU NOLYYeHUS U NPUMEHEHUs]
mamepuanoe u CmpyKmyp HaHO31eKmpOHUKU
BJIaJleTh (YMeTh):
~  Memooamu KOpnyCcKYIAPHO 30HO08bIX HAHOMEXHOL02UU, OPUEHMUPOBAHHBIX HA NOLYYe-
HUe U MOOUPDUKAYUIO MAMEPUATO8 U CIMPYKIMYP HAHOINEKMPOHUKU,
HMeThb:
—  nepsuuHble HABLIKU NPOBEOeHUs NPOYECCO8 NONYUEeHUs. U MOOUDUKAYUU C8OUCME HAHO-
Mamepuanoe u HaHOCMPYKMYp Memooamu KOpnyCKYIAPHO-30HO0801U HAHOMEXHOIOSUU.

1.4. Conepsxkanue U CTPYKTYPa TUCHUILIMHBI (MOAYJIs1)

1.4.1. Conep:xanue pa3ies10B JMCUMILIUHBI (MO1YJIs1)

B tabnune 1 npuBoauTcs onucaHue coaepKaHus TUCIHUIUINHBL, CTPYKTYPHUPOBAHHOE 110
paszenam, ¢ yKazaHUEeM I10 KaKI0MYy pa3zieny (GopMbl TEKYIIEro KOHTPOJIS: 3aluTa JadopaTop-
Hoit pabots! (JIP), konnokBuywm (K), Tectuposanue (T).

Tabnuya 1. Cooeparcanue pazoenos OUCYUNIUHBL

HaumenoBanme Conepsanue pa3ena ®opmMma Te-
No pasnena KYLLEro
KOHTPOJIsI
[Tpumenenue GoToHHBIX |JlazepHbie mexnonocuueckue npoyeccovl 8 mukpoanek-| T, K, JIP
MMOTOKOB U3JTyY€HUS B mponuxe. Knaccuguxayus pesxcumos nazepnoii oopa-
TEXHOJOTHH MUKPO- U |6omxu. Knaccughuxayus nasepnvix mexnonocuueckux
HaHORJIHEKTPOHHUKH. npoyeccos. Knaccugurxayus éuoos mepmooobpa-
bomku u obnacmu ee npumenenus.. Pekpucmannusa-
Yusi amMop@OHLIX U NOAUKPUCTATIUYECKUX KpEMHUe-
1. 661X €10 €6 azepnvim usiyyenuem. Umnynvcnas na-
3epHas KpUcmaniuzayus amoppuuix ciroes. Jlazepnas
KpUCMANIU3ayus noIuKpemnuessix n1enm. Jlazepnas
abasayus. Cxema u 0CHOGHbIE NPUHYUNBL IA3EPHOU
aonayuu. Tlonyyenue u xapaxmepucmuxu abaupoeam-
HbIX HAHOYacmuy .
o) TexHomoruueckue Inaszmennoe ocasxcoenue ousnekmpuyeckux nienok: |T,KJIP
MIPOLIECCHI € UCTIONB30Ba- |Ocadcoenue ouokcuoa kpemuus, Ilnasmennoe oca-
HUEM I1JIa3MBbl [TPU arcoenue Humpuoa kpemuusi, OcobeHnocmu peaxmo-
W3TOTOBJICHUU U3JIEIHH  |p0o8 0J18 NIa3ZMeHHO20 0CANCOeHUs NIEHOK.
MHUKPO- ¥ HAHOJIEK-
TPOHHUKH.
o |IlmasmeHHbIC TeXHOJIOTH- | [l1asmennoe mpasietue. Peakmugnoe uoHHO-1y4e-
YECKHUE MPOLIECCHI 6oe mpaenenue (PUJIT). Peakmusenoe uonHO-|T K JIP
OYMCTKHU U TPABJICHUS nnazmennoe mpaenenue (PUIIT). Hownno-nyuesoe
MUKPO- ¥ HAHOCTPYKTYp. |mpasnenue (MJIT). Paouxanvnoe mpasnenue (PT).
Ilnasmennoe mpaesnenue (I1T). Paouayuonno-cmumy-
JIUpoBaHHOe mpasieHue.
3 |Harorexnonoruu cesisan-| Vnpyeue esaumooeticmeus. Heynpyaue ezaumooeii-
HBIC C B3auUMoOJeHCTBUE  |cmeus. Topmosuas cnocobnocms meEpObIX meil. T,K,JIP
ITyYKOB AJIEKTPOHOB U Tepmuueckas 21ekmponHo-nyuesas obpabomka. He-
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HOHOB C TB\eleBIM TCIOM

mepmuyeckas — IIeKmpoHHO-TyYesas  06pabomka.
Dnexmponorumoepaghus. DQuzuyecKue OCHOBbl UOH-
Hou umniaaumayuy. Ilepcnekmuenvie mMemoosbl UOH-
HO20 1ecuposanuis NOLYNPOBOOHUK08. HonHo-cmumy-
uposanusie npoyeccwl. 1IpomonHO-CIMUMYIUposan-
Has oupysun. [Ipumenenue uoHHOU UMNIAHMAYUU
011 popMuUpo8anusi CMpYKmMyp HAHOINEKMPOHUKU.
Honno-nyuesas numoepagus.

4 Monudukanus MoOBEpX-

Mexanuyeckasn moouguxayus nogepxHocmu ¢ NOMo-

HOCTH M CO3/{aHHE HAHO-|Wybl0 AMOMHO-CUN08020 MUKpockond. Ilonesoe ucna- | T K, JIP
CTPYKTYp ¢ TOMOIIKIO|perue. Dip-pen numoepagus. Hanorumozpaghus me-
30HOBBIX TEXHOJIOTHH  [M000M JI0KAIbHO20 AaHOOH020 oKucieHus. OcHosHble
HAnpasienus Co30aHUsL YCMpPOUCME HAHOIJIEeK-
MPOHUKU C NOMOUbIO Memooa JIOKAIbHO20 AHOOHO20
OKUCTIeHUS.
1.4.2. CTpykTypa IUCHUILIAHBI (MOYJIfA)
Tabauya 2. Obwas mpyooemKocms OUCYUNIUHBL
cocmasensem 3 3auemuuvlx eouruy (108 4acoB)
TpynoéMKOCTb, Yachl
Bup padorsl 3
Bcero
cemMecTp
OO611ast TPy I0EMKOCTh (B Yacax) 108 108
KonraktHas paboTta (B yacax): 50 50
Jlexiuu (JI) 20 20
[Tpaktnueckue 3anstus (113) - -
Cemunapckue 3anarus (C3) - -
JlaGopaTtopusie paboTs (JIP) 30 30
CamocTosiTenbpHas paboTa (B yacax): 22 22
PacuetHo-rpaduueckoe 3aganue (PI'3)
Pedepar (P)
Occe (D)
Kontponbnas padota (K)
CamocrosTenbHOE H3yUYeHHE pa3iesioB
CaMonoaroToBka:
Kypcogas pabora (KP) - -
Kypcosoii mpoekT (KII) - -
IToaroToBKa U MPOX0XKACHUE MPOMEKYTOUHOU 36 36
aTTecTaluu
Bug npomMexyTOYHOM aTtTecTaiuu 3a4eT, HK3aMEH

1.4.3. JIeKIIMOHHDIE 3aAHATHSA

Tabnuma 3. [lepedeHb TEKIIMOHHBIX 3aHATUN

Ne i/mt

Tema

2




HpI/IMeHeHI/Ie (I)OTOHHI:IX INOTOKOB MHU3JIy4YCHHA B TCXHOJOIHMU MHKPO- U
HAHOJBJIHEKTPOHHKH.

TexHomoruueckue IponeCChbl C UCIOJB30BAHUEM ILIA3MBI IIPU U3TOTOBJICHUHN

2 W3JIeJTUH MUKPO- M HAHORJICKTPOHHKH. .

3 [Ina3mMeHHBIE TEXHOJIOTHYECKUE MPOIIECCHl OYUCTKU U TPABJICHHUS MHUKPO- U
HaHOCTPYKTYP.

4 DJNIEKTPOHHO- U HOHHO- JTy4€Bble HAHOTEXHOJIOTUH.
30H/10BbIE HAHOTEXHOJIOTHH.

5 Monudukarysi TOBEpXHOCTH U CO3aHUE HAHOCTPYKTYP C MOMOIIBIO 30H/I0-

BBIX TEXHOJIOTHUH.

1.4.4. IlpakTnueckue (CeMuHapCcKue) 3aHATHS

[Ipaktuueckue 3anatust (CeMUHAPCKUE 3aHATHS) HE TIPETYCMOTPEHBI TPOrPaMMOM

1.4.5. JIabopaTopHbIe padoThI

Tabauya 4. llepeuens 1adbopaTopHBIX padbOT

~
=

HanMenoBaHue 1a00paTOPHBIX padoT

HccnenoBanue npoiiecca CyOMUKPOHHON KOHTaKTHOM doTonuTorpadpuu.

JIByMepHOe pacrpeeseHie IPUMECH IO KpaeM MacKH.

HccnenoBaHue IBMKEHMS YaCcTHUI] B I10JIE IPAMOYTOJIBHOT'O 6apLepa

O6paboTka u konuyecTBeHHbIN aHan3 ACM n300pakeHuil.

MOI[GJII/IpOBaHI/Ie nponecca MarHeTpOHHOT'O pacCIlblIICHUA

MO,Z[CJ'H/IpOBaHI/Ie mponecca HOHHOM HUMILJTaHTallu1

N N | B W N =

MopaenupoBaHue mporecca 30H10BOH MOAU(HKALUN TOBEPXHOCTH

1.4.6. CamocTosiTeIbHOE M3YUYECHHE PA3/1eJI0B TUCIHIIIMHBI

Tabauya 5. Camocmosamenvroe uzyuenue pazoenos OUCYUNIUHbL

BOHpOCbI, BBIHOCHMMbIC€ HA CAMOCTOATEC/IbHOC U3YUYCHHE

[ToneBoe ucnapenue. Dip-pen nurorpadus. Hanonmutorpadust MeTo1oM JOKaIbHOTO
aHOJHOT'O OKUCIJICHHUSI.

CKaHI/IDYIOH_IaSI Y TYHHCJIbHAasA MUKPOCKOIIHS.

[TpoToHHO-cTUMYyNHpOBaHHAsL MU Dy3HUs.

B~ (W

JlazepHast abmsanusi. Cxema 1 OCHOBHBIE IPUHIIUIIBI JTa3epHOH abisiiuu. [lomydenue
U XapaKTEePUCTHKHU a0IMPOBaHHBIX HAHOYACTHI] .

C3M npunIun paboThl 1 KOHCTPYKIUS TPUOOpa. 30HIBI U KAHTUIIEBEPHI, PEXKUMBI
paboTel C3M (KOHTaKTHBIN, MOTYKOHTAaKTHBIA 1 O€CKOHTaKTHBIN). KonebarenbHblii
pexum C3M.

AptedakTbl 1 OCHOBHBIE METO/BI UX YCTPAaHEHHUs (BBIYMTAHU IJIOCKOCTEH U IMOBEPX-
HOCTEH, criaxkuBanue, puibtpanus, Oypre ananus u ap.) Bausuus Gopmer u pazme-
POB 30H]1a Ha Ka4eCTBO M300pakeHul U paszperaroityto cnocooHocts C3M u MeTo-
JIbl UX YCTpaHeHus (TecTupoBaHue, KanuOpoBKa U Jp.).




1.5. OneHo4yHbIe MATEPHAJIBI A1 TEKYLEIro U PyOe;KHOT0 KOHTPOJIsSI yCIIeBAeMOCTH

U NIPOMEKYTOYHOM aTTecTaluu

OI_IGHO‘-IHBIC MaTepuaJibl UId TCKYWICTO H pY6€)KHOFO KOHTPOJIA YCIICBACMOCTU U

MIPOMEKYTOYHOW aTTECTAI[MH CTYIEHTOB IO TUCIHIUTHHE (MOIYIIO) OTMPEACISIOTCS YIeOHBIM
IUTAaHOM 00pa3oBaTEeIbHON MPOrpaMMbl M ACHCTBYIOIIUM IOJIOKEHHEM O OalIbHO-PEUTHHIOBOM
cucteme orieHku ycneBaemoctu cryaeHToB KBI'Y. Ilpu arrectanmm oOydarommxcs O1eHUBaeTCs
Ka4yecTBO pabOTHl Ha 3aHATUAX (YMEHHE BECTH TUCKYCCHUIO, CIOCOOHOCTh YETKO (OPMYIHPOBATH
CBOW MBICIIN), YPOBEHb MOJATOTOBKH K CAMOCTOSITEIILHOW JCSITEIHHOCTH, KA9eCTBO BBITOJHEHHS
3a7jaHui (KypcoBOM paboThl, 1a00paTOpHBIX paboT U Ap.).

A

LRI

(98]

S RS

XN RN
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10.
1.

1.5.1. 3aganus 1J1s1 TEKyIero KOHTPOoJIs

KosutokBuym
B cemecTpe npoBoasTcs 3 KOJUIOKBUYMa.
IIpumepnvie onpocsi 1-20 Konnokeuyma:
JlazepHble TEXHONOTHYECKHE MPOLIECCHl B MUKPOIJIEKTPOHUKE.
Knaccuduxkaruys pexxumMoB 1azepHoi 00padOTKH.
Knaccudukanus na3epHbIX TEXHOIOTH-YECKUX MTPOIIECCOB.
Knaccudukanus BugoB TepMooOpabOTKH M 001aCTH €€ MPUMEHEHHUS.
Pekpucrammsanus aMop(HbIX U IOJHKPUCTAILIMYECKUX KPEMHHUEBBIX CIIOEB JIa3€PHbIM
U3ITyYEHUEM.
NmnynbcHas na3epHas KpUCTAILIN3AIUS aMOP(QHBIX CIIOEB.
JlazepHas kpucTamm3anus MOJTUKPEMHUEBBIX JICHT. JlazepHas aGmisiusi.
Cxema v OCHOBHBIE MIPUHITUIIBI JTa3€PHOI a0,
[Tomyuenue u XxapakTepUCTUKHU aOJIMPOBAHHBIX HAHOYACTHI] .

Ipumepnvie sonpocwvt 2-20 KOAIOKEUYMA:

VYnpyrue B3aumopeiicteus. Heynpyrue B3aumoneiictsus. TopMosHas criocoOHOCTh
TBEP/BIX TEJL.

TepMuueckas 371eKTpOHHO-TTyueBas 00paboTKa.

Hetepmuueckas 31meKkTpoHHO-Ty4eBast 00paboTka. JnekrpoHonutorpadus. Pusndeckue
OCHOBBI HOHHOW MMITJIAHTAIIHH.

ITepcnieKTHBHBIE METO/IbI HOHHOTO JIETUPOBAHUS OTYIIPOBOIHUKOB.
VoHHO-CTUMYTHPOBAaHHBIE TPOLIECCHI.

[TpoToHHO-cTUMYIMpOBaHHAsA AUDPy3us.

[TpuMeHeHre MOHHOW UMITIAHTAUH [T (POPMUPOBAHUS CTPYKTYP HAHO-DIIEKTPOHHKH.
HonHo-ny4eBas aurorpadus.

Ilpumepnvie sonpocwl 3-20 KoaioKeuymMa:

[1na3mMeHHOE TpaBieHHE.

PeaktuBHOE nonHo-nyueBoe tpasienue (PUJIT).

PeaktuBHOE MOHHO-MIa3MeHHoe Tpasienue (PUIIT).
Nonno-nyuesoe tpasnenue (MUJIT).

PanukansHoe TpaBnenue (PT).

[Tnasmennoe tpaBnenue (I1T).
PannannoHHO-CcTUMYTMPOBaHHOE TPaBIIEHUE.

Mexannueckasi MOAH(HUKALINS TTOBEPXHOCTH C TOMOIIBI0 aTOMHO-CHIIOBOTO MHKPO-
CKOIIa.

[ToneBoe ncnapenue.

Dip-pen nutorpadusi.

HanonuTorpadust MeTo10M JI0KaJIbHOTO aHOIHOTO OKHCIIEHUSI.



12. OcHOBHEIC HaIlpaBJICHUA CO3daHUA YCTpOﬁCTB HAHOJ3JICKTPOHUKU C MOMOIBO METOAa
JJIOKAJIBHOT'O aHOAHOI'O OKMCJICHHA.

Memoouueckue pexomenoayuu

[Ipy moAroToBKE K KOJUIOKBUYMY CIIELYET, IIPEXKAE BCETO, IPOCMOTPETh KOHCIIEKTHI
JIEKIIMM ¥ OTMETUTH B HUX UMEIOIIKECS BOIIPOCHI KOJUIOKBUYMa. Ecii Kakue-To BOIPOCHI BbIHE-
CEHBI MIPEeTo/1aBaTelIeM Ha CaMOCTOSATEIbHOE U3yUEHHE, CIIeyeT OOpaTUThCs K yueOHOM uTepa-
Type, PEKOMEHIOBAaHHOM NPENOJaBaTeIeM B KaueCTBE UCTOYHUKA cBeAeHUI. KoimokBuyM mpo-
BOJIUTHCSI B BUJIE YCTHOT'O OMpoca U co0ece10BaHMs CO CTYJCHTOM

Kpumepuu ouenueanus

Crernenb MMOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC OLICHUBACTCA IO CICAYIOIINUM
KPUTCPUAM: - ACHOCMb, YeMKOCNb U 00KA3aMeNIbHOCMb U3NONCEHUS OMBEmMO8 Ha eonpocel, -
61a0eHue CneyualbHbIMu mepmunamu, CUCmMemMHOoCnlb SHAHUIL NO meme KOJIOKeuyma.

IIkama OIICHUBAHUSA IMOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC

Onenka
Hey/10BJIeTBOPUTEIbHO YI0BJI€TBOPHUTEIbHO XOpo1Io OTJIMYHO
2 bas1a 4 6as1a 6 6as10B 8 bas10B
Cmyoenm wue 3unaem 3Hauu- | Cmyoenm  nogepx- | Cmyoenm xo- | Cmyoenm 6 noi-
MEeNbHOU  4acmu 80Npocos, | HOCMHO 3Haem | pouio 3Haem | HOM oOveme 3Haem
oonyckaem  cywecmeeHHbvle | BONPOCbl KOJIOKBUY- | MAMepual, Mamepuann,
owubKy 6 omeemax Ha | Ma, OONycKkaem He- | 2pAMOMHO U NO | 2ZPAMOMHO U NO C)-
80NPOCHI. MOYHOCMU 8 Omeeme | Cyujecmasy us- | wecmasy usnazaem
Ha 6onpoc nazaem e2o, 00- | e2o, He OOnycKas
nycKas HeKOmo- | CyujeCmeeHHbIX He-
pble HemoyHOCmU | MOYHOCmeEl 8 Om-
8 omeeme Ha | eme HA BONPOC.
gonpoc.
TecTnl
Oobpasuybt mecmosvix 3a0anuil:
1 Ommemvme NpasuIbHbIL OMEem
B... roay Obl1 KBaHTOBBIH 3 dekt Xomna
O 1965
0 1978
0 1998
M 1985

Ommemvme npasuibHblil OMeem

....... TOAY CO3AaH MEPBbIil CKAHUPYIOLINHA TYHHEIbHBIH MUKPOCKOI

1982
1996

Ommemovme anIGLlﬂbelﬁ omeeni

..... roay OblI pa3paboTaH CKaHUPYIOMIKWH aTOMHO-CHIIOBOBOH MHKPOCKOIT

2

B

M

O

1 2005
3

B

M

1986

4. Ymo o3nauaem npucmaexka «HAHO-»?

A) 10
B) 10"°
B) 10°
I) 10"




5. Toukas nnenka smo:

A) OmHOMEpHAs HAHOCTPYKTypa

B) TpexmepHast HAaHOCTPYKTypa

B) /IByxmepHast HaHOCTPYKTypa

I') HynemepHast HAaHOCTPYKTypa

6. Ipu yeenuuenuu wupunvl K6AHMOBOL AMbl 8 2 pa3a, 3HAYeHUue IHePeUU K8AHMOBO20
VPOGHA.!

A) YBenmaures B 2 paza

Bb) YmenbmmTesd B 2 paza

B) VBenuuures B 4 pasza

I') YmenbmmTes B 4 paza

7. Haub6onee npocmotl nyms nonyuenus HaHONOPOUWKOG?
A) MeXaHUYECKHI

b) BakyymHOe ocaxkneHne

B) nazepHas abnsnus

I') mnasmMoxumus

Memoouueckue pekomenoayuu

TecTbl — 3TO BONIPOCHI WM 3a/laHusl, IPELyCMATPUBAIOLINE KOHKPETHBIN, KpaTKUM, 4eT-

KM OTBET Ha MMEIOIMECS 3TaJOHbI OTBETOB. [Ipu caMocTOsATENbHOM MOATOTOBKE K TECTHPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOPadOTaTh MHGOPMAIIMOHHBIA MaTEepHal 1O JUCITUTUIHHE.

[TpoKOHCYIBTHPOBATHCS C MPETIOAaBaTENIEM 110 BOIIPOCY BbIOOpa y4eOHOM JINTepaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzer

IIPEJIOKEHO, CKOJIBKO BPEMEHH OTBOJIMTCS HA TECTHUPOBAHME, KaKOBa CHUCTEMa OLIEHKU

pe3yJbTaToB U T.1.

B) MpUCTynas K paboTe ¢ TeCTaMH, BHUMATEIBHO U 10 KOHIIA IPOYTUTE BOIIPOC M Mpejyiara-

eMble BapHaHTHl OTBETOB. BbiOepuTe npaBuibHbIe (MX MOXKET ObITh HECKOJIbKO). Ha oTnens-

HOM JIMCTKE OTBETOB BBIMMIINTE LU(PY BOIpoca U OyKBbI, COOTBETCTBYIOIIUE MPABUIBHBIM

OTBETaM;

T') B IPOLIECCE PEIICHUS JKENATEIBHO IPUMEHATh HECKOJBKO MTOIX00B B PEILICHUH 3aJaHUs.

OT0 MO3BOJSET MAKCUMAJIbHO THOKO ONEPUPOBATh METO/IaMU PEILIEHUs, HaX0/1 KayKIbli pa3

ONTHMAaJbHBIN BapHAHT.

1) ecau Bel BeTpeTuiin upe3BblyaiiHo TpyAHBIN A1 Bac Bonpoc, He TpaTbTe MHOTO BpEMEHHU

Ha Hero. [lepexonure k qpyrum tectam. BepHuTech kK TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s3aTe’IbHO OCTaBbTE BpeMs JJIsi MPOBEPKH OTBETOB, YTOOBI M30€KAaTh MEXaHUYECKUX

OIINOOK.
Kpurepuu onennBanus
Onenka

Hey/10BJIETBOPHUTEIHHO Y0BJIETBOPHUTEIbLHO | XOPOLIO OTJIMYHO
0 6ass10B 3 6asa 4 6anaa 5 6as10B
Memnee 50 % npaBunbHO Bbl- | 50-70% npaBUiIbHO 71-85% npaBuiib- | 86-100% npaBuib-
MOJIHEHHBIX 3aJ[aHUi. BBITIOJIHCHHBIX 33J1a- | HO BBIMIOJHEHHBIX | HO BBITIOJHEHHBIX

HUI. 3aJaHuH. 3aJaHUH.

3aganus A5 1a00paTOPHBIX 3aHATHH
Ilpumep munoeoit 1abopamopnoii padomul

«Hccnedosanue 08udicenus yacmuy 6 nojie NPAMOY20abHO20 bapbepax
Lenbto paboThl sBIETCS O3HAKOMIIEHHE C 3aJadyaMd MOJEIUPOBaHMS Ipolecca
MIPOXOXKJCHHS IJIEKTPOHA Yepe3 IHEPTreTHUECKUi Oaphep M METOAMKON pacdera ero BOJHOBBIX
(GyHKUMH, TUIOTHOCTEH BEPOATHOCTH, KO GUIIMEHTOB OTPAXKEHUS Il 3HAUCHUN SHEPTHH 3JIeK-
TpPOHA MEHbIIEH, paBHON U O0JIbIIEH BBICOTHI Oapbepa MpU PUKCUPOBAHHON IUpHUHE Oapbepa.
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Memoouueckue pekomenoayuu

BrimonHeHne kax 101 1a60paTopHOit paboThl CKIIABIBACTCS U3 CIEAYIOUINX ITATOB.

1. CamocTosiTenbHAS IOATOTOBKA CTYACHTOB K padote. [lepen HauanoM pabOTHI CTyICH-
TBI JTIOJDKHBI YETKO TIPEJICTABIIATH ce0e 1elTb padOoThI, 3HATh CXEMY, METO] U3MEPEHHUS, (hHU3HmUe-
CKYIO CYITHOCTh OKHUJAEMbIX Pe3yIbTaToB. J[0MKeH ObITh MOATOTOBJICH MPOTOKOJ U3MEPEHHIA,
coJiep KaIIii TaOIUITBI JIJIS1 3aIUCH PE3YIHTATOB U3MEPEHUN W OCHOBHBIEC pacdeTHBIC (DOPMYIIBI.
CryneHTsl, HE TIOArOTOBUBINKECS K pab0oTe B COOTBETCTBUU C ITUMHU TPEOOBAHHSIMH, K BBITIOTHE-
HUIO pabOTHI HE JOIMYCKAFOTCSI.

2. [IpoBenenune skciepuMeHTa. DTOT ITAM OCYIIECTBISETCS B COOTBETCTBUU C METOUYC-
CKUMH YKa3aHUSMH, KOTOPBIE COACPKATCS B OMMCAHUU K Kaxaou padote. JlabopaTopHbie n3Mme-
pPEHUS Ha CTEH/IE CTYICHT MOXKET HauaTh TOJIBKO MOCie cOOeCe0BaHus C TPEIo1aBaTesieM H Io-
JyY9EeHUSI COOTBETCTBYIOIIETO TOMYyCcKa. JIF0ObIe M3MEHEHHS B CXEME TIPOBOISITCS TIPH OTKITFOYE-
HUU CXEMBbI OT HCTOYHHKA HAMPsDKeHUS. Pe3ynbTaTel u3MepeHus: MpOBEPSIOTCS PENo1aBaTesieM.
[Ipu pabote B 1abopaTopru HEOOXOIUMO CTPOTO BHITIOJIHATH BCE MpaBUiIa TEXHUKU O€3011acHO-
CTH U yKa3aHUs MperoaaBarers.

3. CocraBreHue oT4eTa 0 MPOJIEITaHHON padoTe.

OT4er AOKEH CoJIepKaTh UCUEPIBIBAIOIINE JAHHBIE, KaK O LelIH paboThl, TaK U O pe3ysbTa-
Tax B CIEAYIOLIEH MOCIe10BaTeIbHOCTH:

® 33/IaHUE;

CcXeMa yCTaHOBKHU U OMHMCAHUE METOINKU U3MEPECHHUIA;

MEPBUYHBIC SKCIICPUMEHTAIILHBIC PE3YJIBTATHI 32 MOAMKUCHIO MPETIOIaBATEIS,
pe3yabTaThl 00pa0OTKH IKCTIEPUMEHTATBHBIX TAHHBIX, BKIIOYas TpaduKu, TaOIUIIbI;
oO111e BBIBOJIBI O pPadOTe U 3aKIIF0OUEHHUE, O KAUECTBE UCCIIEIOBAaHHBIX MaTEPHAIIOB.

TekcT oTyeTa MOJDKEH OBITh HANMKMCAH aKKypaTHO W Pa300pPUYMBO OT PYKH WJIU MPEICTABICH B
BUJIE pacIieyaTKH, MOCjie KOMIBIOTEPHOH BepCcTKU. B 00oux ciydasx TEKCT JOJDKEH MpeJCTaB-
JATH cOo00M JIOTHYECKOe HM3IIOKEHHE CyIecTBa Bompoca. Hemomyctumo npuBeneHue Gopmy,
Tabnui 0e3 pa3bsICHEHUH BceX 0003HaueHUi U cokpamieHnii. OTyeT JOHKEeH ObITh MOHSATEH AJIs
KQKIOT0 YUTAOIIET0 0e3 KaKUX-JIMOO JTOTIOTHUTEIHHBIX BOIPOCOB Y COCTABHUTENICH OTYETA.

4. Ilocne mpencTaBieHHs OTYETa CTYJEHT JI0JDKEH UMETh, KAK MUHUMYM, TTIOBEpXHOCTHBIE 3HA-
HUSL TI0O KOHTPOJIBHBIM BOIPOCaM K paboTe, MMEIOIMUMCS B METOJUYECKHUX YKa3aHUSX, U eMY
BBICTaBIIAETCS Oaljl, KOTOPHIM OIICHEHA JaHHas 1JabopaTopHas paboTa.

1.5.2. Ilpome:kyTouHAast aTTECTALMS
Cnucok 0CHOBHBIX 80NPOCO8 K YCHIHOMY IKIAMEHY

JlazepHbIe TEXHOJIOTHYECKHE MPOIECCH B MUKPOAJIEKTPOHUKE.

Knaccudukanus pexxuMoB 1azepHOi 00pabOTKH.

Knaccugukaius n1a3epHbIX TEXHOIOTH-YECKHUX MPOLIECCOB.

Knaccudukanus BUI0B TepMO0OPAOOTKH M 00IaCTH €€ MPUMECHCHHS.

Pexpucrammsanus aMop(GHBIX M MOJMKPUCTAUIMYECKMX KPEMHHUEBBIX CIIOEB JIa3ep-

HBIM H3ITy4YEHUEM.

WmnynbcHas J1azepHasi KpUCTAILTH3AIM aMOP(QHBIX CIOEB.

JlazepHast kpucTaIu3alus MOJIMKPEMHUEBBIX JIEHT. JlazepHas abnsuusi.

Cxema ¥ OCHOBHBIEC IPUHIIHIIBI JIA3EPHOM a0JIALIUH.

[TomrydeHue u XapakTepUCTUKU aOJIMPOBAHHBIX HAHOYACTHI] .

0. Yupyrue B3aumoieiicteusi. Heynpyrue B3aumoseiicteus. TopMo3Has ciocoOHOCTh
TBEP/IBIX TeT.

11.  Tepmuueckas 3JeKTPOHHO-Ty4eBast 00padoTKa.

12.  Herepmuueckas 35eKTpOHHO-TTydeBast o0paboTka. DnekrpoHonutorpadus. Guznye-

CKHE€ OCHOBBI HOHHOW WMIUTAHTAIUH.
13. [lepcrieKTUBHBIE METOIbI HOHHOTO JIETMPOBAHHUS MOJYITPOBOJHUKOB.
14.  VMoHHO-CTUMYJIMPOBaHHBIE NIPOLIECCHI.

M

=0 e
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15.  IIpoTtoHHO-cTUMYyIHpOBaHHAs AUDPy3us.

16. [IpymMeHeHre HOHHOM UMILIaHTAIMK JUIsl JOPMUPOBAHUS CTPYKTYp HaAHO-DJIEK-
TPOHUKH.

17.  HouHo-myueBas nurorpadusi.

18.  Ilma3MmeHHOE TpaBJICHHUE.

19.  PeaxtuBHOE HMOHHO-1Ty4eBoe TpasieHnue (PUJIT).

20. PeakTuBHOE MOHHO-T1a3MeHHOE TpasieHue (PUIIT).

21.  Honno-myueBoe tpaBnenue (UJIT).
22. Panuxanpaoe TpaBnenue (PT).

23.  Ilna3mennoe tpaBienue (I1T).

24.  PaaMannoHHO-CTUMYJIMPOBAaHHOE TPABIICHUE.

25. Mexannyeckast Mou(UKaLKs MOBEPXHOCTH C TIOMOIIBbIO ATOMHO-CHUIIOBOTO MUKPO-
CKoIa.

26. [ToneBoe ucnapenwue.

27.  Dip-pen nutorpadus.

28. Hanonurorpadgus MeTo0M JOKaTHHOTO aHOTHOTO OKHCIICHUSI.

29. OcHOBHBIE HAMPABIICHUS CO3/IaHUS YCTPOUCTB HAHOSJEKTPOHUKHU € MTOMOIIIbIO METO/1a
JIOKQJIbHOTO aHOJHOT'O OKUCJICHUS.

30. Ckanupyrolas aTOMHO-CHJIOBasi: OCHOBBI METO/1a, allllapaTHAs peaanu3alusi, peKUMBbI
CKaHHPOBAHUS, OOBEKTHI M ITAPAMETPhI U3MEPCHHUS.

31. Ckanupyroias TyHHeIbHasi MUKPOCKOIUS: OCHOBBI METO/1a, alllapaTHas peanu3alus,
PEKUMBI CKAHUPOBAHUS, OOBEKTHI UCCIIEJOBAHMSI, TApAMETPhl U3MEPEHHS U pa3pelleHue.

32. CkaHupyromas 3JeKTPOHHO- pPaCTPOBasi MUKPOCKOIIHSI: OCHOBBI METO/1a, armapaTHas pea-
JU3alus, peXUMbl CKaHUPOBaHHUS, 00BEKTHI UCCIIEI0BAaHUS, TapaMeTPhl U3MEPEHUS U pa3-
peleHue.

33. [IpocBeunBaroias 3JIEKTPOHHASE MUKPOCKOIIHS: OCHOBBI METO/1a, allllapaTHas peaan3a-
IUs1, PeXKUMBI CKAHUPOBAHUs, 00BEKThI UCCIIEIOBAHMUS, TApAMETPhI U3MEPEHUS U paspeliie-
HUE.

34. MarHuTHO-CUIJIOBasi MUKPOCKOIIHS: OCHOBBI METO/Ia, allllapaTHas pealn3alus, peKUMbI
CKaHHUPOBaHUA, 00BEKTHI UCCIIEI0BAHUS, TApAMETPhI U3MEPEHUS U pa3perIeHue.

35. ®usnyeckue U PU3NKO-XUMUIECKHE OCHOBHI HAIPABICHHOTO U3MEHEHUS CBOICTB U Xa-
PaKTEpUCTUK HAHOOOBEKTOB, HAHOMATEPHAJIOB U HAHO-CTPYKTYP.

36.  Ponb nmoBepxHOCTH B (POPMUPOBAHUN CBOUCTB HAHOOOBEKTOB U HAHOMATEPHAJIOB.

37.  Xumuueckue MoauUKalUd HAHOOOBEKTOB U HAHOCTPYKTYP.

38.  DieKTpoXMMHYECKHE METOJbl MOJU(PHUKAINN HAHOOOBEKTOB M HAHOCTPYKTYD.

39.  VoHHO- M mJIa3MEHHbIE METOAbI MOIU(UKALIMKA HAHOMAaTEPUAJIOB U HAHOCTPYKTYP.

40. JlazepHbie MeTOABI MOIU(DUKAIINH.

41.  VYmupasnenue CBOWCTBAMM HAHOMATEPUAIOB METOAAMHU (DM3UYECKOTO M XMMHYECKOTO
JUCTIEPrUPOBaHUS.

Memoouueckue pekomenoayuu

[TonroroBka CTy/I€HTOB K 9K3aMEHY BKJIIOYAeT MPOpabOTKy JIEKIHIA, B TEYEHUH CEMecTpa

YU HEMOCPEJCTBEHHYIO MOATOTOBKY B JHH, NPEALIECTBYIOIIME IK3aMEHY, BKJIOYas, KOHEUHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHMIO, BBHITIOJHEHHIO JIAOOPATOPHBIX pabOT U MX 3alllu-

ﬂJ’IH INOATOTOBKM K OTB€TAM Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BBIJAIOTCSA B KOHIIC

CEMECTpa) CTYJEHT JOJIKEH MCIOIb30BaTh HE TOJIBKO KYpC JIEKIHM, HO U OCHOBHYIO U JIOTIOJIHH -
TENbHYIO JINTEPATYPY Ul BBIPAOOTKM YMEHUS JaBaTh pa3BEpPHYThI€ OTBEThl HA MOCTaBJICHHbIE
BOIIPOCBI.

B Xo/1e moaroToBKM K 3K3aMEHY CTYJIEHTY HEOOXOIUMO 0OpaiiaTh BHUMAaHUE HE TOJIBKO

Ha YPOBCHb 3alIOMHWHAHUA, HO U HAa CTCIICHb IOHUMAHUSA U3YyHYaCMbIX BOIIPOCOB. A s10 J0CTUra-
€TC4d HC IPOCTBIM 3ay4YHMBAHHEM, a YCBOCHHEM IIPOYHBIX CHUCTEMATHU3UPOBAHHBIX 3HAaHUM aHa-
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JINTUYCCKUM MBIINIJICHUCM. CHGI[OBaTeHBHO, HCIIOCPCACTBCHHAA ITOATOTOBKA K 9K3aMCHY NOJIKHA
B Pa3YMHBIX MPONOPHHUAX COUETATh U 3alIOMMHAHUEC, 1 TIOHUMAHUEC ITPOrpaMMHOTO MaTE€pHralia.

Kputepun orieHuBaHus

OueHka
HEY/IOBJIETBOPUTEIBLHO | YIOBJIETBOPUTEILHO XOpoI1Io OTJIMYHO
0 6a10B 3 6anaa 4 6anaa 5 6an0B
Tlocewenue menee 50 | [locewenue ne menee | Ilocewenue ne menee | Ilocewenue ne menee
% NeKYUOHHbBIX U 60% nexyuoHHwIX U 70 % nexkyuonHvix u | 85% JAeKYUOHHLIX U
NPAKmMu4ecKux 3aHs- NPaKmu4ecKux 3aHs- NPAKMUYEeCKUx 3aHsA- | NPAKMUYECKUX  3aHs-

Cmyodenm He 3naem
SHAYUMENLHOU Yacmu
Mamepuana, 0onyc-
Kaem cyuwecmeeHHbvle
OWUOKU 8 OMEemax Ha
80NPOCHL.

Cmyoenm nosepx-
HOCMHO 3Haem mame-
PUA OCHOBHBIX pazde-
7108 U mem yueOHOl
OUCYUNIUHDL, OONYC-
Kaem HemoyHOCmu 8
omeeme Ha 80NPOC.

Cmyoenm xopouio
3Haem mamepuai,
2PAMOMHO U NO Cyuje-
cmey uziazaem e2o,
00NycKas HeKomopule
HemMouYHOCMuU 6 OMm-
eeme Ha BONPOC.

Cmyoenm 6 noiHom
0b6véme 3naem mame-
puan, epamomHo u no
cyujecmsy uznazaem
€20, He OONYCKasl Cy-
UeCmEeHHbIX Hemoy-
HoCcmell 6 omeeme Ha

80NpPOC.

1.6. MeToauyeckue MaTepuaJbl, ONpeae/soue Npoueaypbl OeHNBAHUS 3HAHUM,
YMeHHIii, HABBIKOB 1 ONBITA JeATeJIbHOCTH

Tabnuua 7. Pe3ynbraThl 0OCBOGHUS yUeOHON AMCLUMILUIMHBI, TIOJIEkKAIINE TPOBEPKE

Pesynomamut 00yuenusn

OcHoenble nokazamenu OUEHKU

Buo ouenounozo

(Komnemenyuu) pe3yavmamosg 00yuenHus Mamepuana
Cnocobnocmes Kk camoop- | 3nams. 0OCHO8Hble npagosvle u dmuyeckue | Konnoxeuym
2aHU3ayUU U camooopaso- | Hopmvl npu oyenke nociedcmeuti ceoeu | Tecmuposanue

sanuro (OK-7)

npogeccuoHaIbHOlU DesimerbHOCU,

Ymeem camocmosmenvHo ocyujecmensimo
NOUCK, XpaneHue, 0OpAbOMKY U aHAIU3
uHGopmayuu u3 pa3IUUHLIX UCOYHUKOS
u 6a3 OaHHBIX NO CEOUCMBAM, MEXHOLO2UU
NOMYYEHUsL  NPUMEHEHUIO — MAamepuanos
9NEeKMPOHHOU MeXHUKe, NPeOCMABIsAMmb ee
6 mpebyemom ¢opmame ¢ UCNOIBL30BA-
HUem UHGOPMAYUOHHBIX, KOMNbIOEPHBIX
U cemegublx MmexHoN02UlL,

Buvinonnenue u 3auyu-
ma 1ab0pamopHuIxX
pabom
Tecmuposanue

Braoeem memooamu u cnocobamu camo-
CMOSAMeNbHO NpUodpemams U UCNOIb30-
8aMb 8 NPAKMUYECKOU 0esIMeNbHOCHU HO-
8ble 3HAHUsL U YMEHUsl, 8 MOM YUCIE 6 HO-
8bIX 001ACMAX 3HAHUU, C8A3AHHBIX C MeX-
HOJI02U4eCKOU NO020MOBKOU NPOU3-600-
Cmea Mamepuanos u CmpyKmyp ieK-
MPOHHOU MEXHUKU,

Bvinonnenue u 3auu-
ma 1abopamopHvIxX
pabom

Cnocobnocmuio apeymen-
MUPOBAHHO BbLOUPAMD U
Ppeanu3o8vi6ams Ha NPAK-
muxke 3¢ghghexkmusryro me-
MOOUKY IKCHEPUMEHMATb-

3uaem

—OCHOBHbBLE MEMOObl OUACHOCTUKU Na-
pamempos u mooupukayuu ceolucma
HAHOMAmMepuanio8 u HaHOCMpPYKmyp,
—CnocoObL NIAHUPOBAHUS, NOO2OMOBKU,

Konnokeuym
Tecmuposanue
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HO20 UCCIe008aHUsA Na- Op2aHUu3ayuU U bINOIHEHUS. HAYYHO-
pamempos u xapakmepu- uccne0o8amenbeKol U OnblMHO-

CMuUK npubopos, cxem, KOHCMPYKMOPCKOU pabomul HAnpaeieH-
VCMPOUCME U YCMAHOB0K | HOUL HA NOJIy4eHue U U3MepeHue napamen-
9NEeKMPOHUKU U HAHOINEK- | PO8 HAHOMAMEPUANO8 U HAHACPYKIMYD,

MPOHUKU PA3TULHOSO Memoovl 0hopmieHUs ee Pe3yIbmamos.

@yHKYUOHATbHO20 HA3HA- | YMeem opeanu308amb u nposooums skc- | Beinonnenue iabopa-

yenus (11K-2) nepuMeHmaibHvle UCCIe008aHUS Na- MOpHBIX pabom
Pamempos HaHOMAMmepuaios U HaHo- Tecmuposanue

CMPYKmMYp ¢ NPUMEHEHUEM CO8PEMEHHBIX
cpeocme u Memooos asmomMamu3ayun

9KCHepuMeHma.

Braodeem nepsuunvimu nasvikamu pa- Bovinonnenue u 3auu-
OOMuvlL ¢ COBPEMEHHBIM UCCAED0- ma 1abopamopHuIxX
samenbCKum 060py0osanuem, npumeHs- | pabom

eMoM 01 UBMEPEHUSL NAPAMEMPOs U
Moougukayuu ceolicme HaHomamepu-
A1108 U HAHAOCMPYKMYP.

1.7. YueOHO-MeTOAHYECKOE 00eceuyeHne THCIUILTNHEI

Ocnosnas numepamypa
1. Anprynos FO.K., I'apunbia A.I'. JlazepHble MUKPOTEXHOJIOTMH U UX IPUMEHEHUS B DJIEKTPOHU-
ke. — M.: Pagno u cBsa3b, 2001. — 632 c.
2. I'puropssinu A.I'., [lluranos U.H., Muctopos A.U. TexHonoruueckue mpoueccol
na3epHoi oopadoTku. — M.: I3a-Bo MI'TY um. H.3. Baymana, 2008. — 664 c.
3. Bennuk O.I'., 'opun FO.H., ITonos B.®. KopnyckymspHo-(poToHHast TEXHOIOTUS —
M.: Bricuias mkouna, 1984. — 240 c.
Jononnumensnan numepamypa
1. Hanorexnonoruun. ®usmka. [Iponeccer. Juarnocruka. [Ipubdopst. // Tlox penakmueit B.B. Jly-
yuauHa, FO.M. Tauposa. M.: DUSMATIJIUT. 2006 — 551c.
2. HanorexHonoruu B anektponuke // [lon penaknueit unena — koppecnonnesta PAH FO.A.
Yanneiruna. Mocksa, Texunocdepa, 2005 — 446¢.
3. [Tanos JL.IL., MeTobl n3MepeHHs MapaMeTpOB MOJYTPOBOHUKOBBIX MaTepuanoB. M.:
Boicmas mkona. 1987. 240 c.
4. [Ty, Y. HarotexHONOTHHA: TIep. ¢ aHTI.: y4eb. mocodue / Y. ITyn, @. OysHc. - M.: TexHocde-
pa, 2004. - 327 c.
5. HanorexHomnorus B 6nuxaiiem aecstuietud. [IporHo3 HanpaBieHus: UCCAEAOBaHMIL: TIEp. ¢
anrn. / k. Yaitrcaiinc, J. Durnep, P. Annepc; pen.: M. K. Poko, pen.: P. C. Yunssmc, pen. I1
AnuBucaroc. - M.: Mup, 2002. - 292 c.
6.10.TO CT P 56748 .1—2015/ISO/TS 12901-1:2012: HanHOMaTepHasl.
7. www.consultant.ru/ - CripaBouno-uHpopManronHas cucrema « KOHCyJIbTaHT TUTFOCY.
8. http://www.garant.ru/ - CripaBouHo-uH(popMaloHHas cucrema «I"apanr».
Humepnem - pecypcol
3. http://bookfi.org- yueOHble mocoOus U yueOHble KHUTH
4. http://plasma.isuct.ru. - 6a3a JaHHBIX 10 MaTE€pHUaIaM IEKTPOHHON TEXHUKH
5. DneKTpoHHBIE BEpCUM KypHaloB: “@usuka TBepaoro tena’, “XKypHan TexHuueckoi puzn-
kn”, “Ilucpma B KypHaI TEXHUIECKON GU3UKN”’, “DH3HKa U TEXHUKA TTOIYIPOBOJHHKOB”
http://journals.ioffe.ru.
6. www.nanonewsnet.ru — Caiir o HaHoTexHoJOorusX B Poccun.
7. www.nanodigest.ru — IHTepeHeT - *KypHaj 0 HAaHOTEXHOJIOTUAX

14




8. www.nano-info.ru - CaliT 0 COBpeMEHHBIX TOCTH)KEHUSX B 00JIACTH MUKPO- M HAHOTEXHO-
JIOTHH

9. www.nanometer.ru — CaliT HAHOTEXHOJIOTHYECKOT0 COOOIIECTBA YUEHBIX, CTYACHTOB U JII000-
3HATENFHBIX YUTATEIICH

10. www.nano-portal.ru - IlopTas nocssiiieH pa3BUTHIO HAHOTEXHOJIOTUH U UX BHEAPEHHIO B
MPOU3BO/ICTBO.

5. www.portalnano.ru/read/databases - baza nannbix @enepanbHOro UHTEpHET-NOpTana «Hano-
TEXHOJIOTUN W HAHOMATEPHAIIbD) -

1.8. IIporpamMHoOe o0ecnieyeHne COBPEeMEHHBIX
UHPOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Wil

1. CTyIeHThI UMEIOT IOCTYII K SMHOMY 00pa30BaTeIbHOMY MOPTAITY, TJIE MOTYT B OTKPBI-TOM
JIOCTYTIC TTOJIB30BAThCS PECYypPCaMy YIeOHO-METOIMICCKON JTUTEPATYPHI, BIISIONUMUCS pa3pa-
6otkamu Benyumx BY30B Poccun.

2. 1)1 peHTHHTOBOT'O KOHTPOJISI HCITOJIB3YETCSl CHCTEMa KOMITBIOTEPHOTO TECTHPOBAHMS Ha
6aze mporpammHoro obecrieuenus Moodle.

3. [Ipu BBITIOJTHEHUH JTAOOPATOPHOTO MTPAKTHKYMA CTYJICHTBI B 00S13aTSIIEHOM TIOPSIKE ITPO-
BOJIAT 00paOOTKY SKCIIEPUMEHTAIBHBIX JaHHBIX C TPUMEHEHHUEM MPOTPaMMHBIX MTAKETOB
Microsoft Office, MathCad, WinZip.

4. B paMkax obecrieueHus IPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTHIT B 00pa30BaTeIbHOM
MIPOIIECCE UMEIOTCS CIICIIMATM3UPOBAHHBIC KOMITBIOTEPHBIX KJTacca ¢ COBPEMEHHBIM ITPOTPaMM-
HBIM 00ECIICYCHUEM M UMEIOIIUM BIX0J B IHTEpHET.

1.9. MarepuanbHO-TeXHHYECKOe o0ecnedeHne padoThl

Crieninanu3upoBaHHasi JEKIIMOHHAS ay IUTOPUSA, UCTIOIb3yeMasl IIPH MPOBEICHUN 3aHATHH
JIEKIIMOHHOTO THIIA, OCHAIICHA MYJIBTUMEINHHBIM TIPOCKTOPOM, PAOOYMMH MECTaMH CTYJICHTOB
U TIpEenoaBaTes.

MynbpTrMeIuiiHAS TIPE3EHTAINS, COMPOBOKIAOMIAS JIEKITUIO, TIO3BOJISIET TPETIOaBaATEITO
aKIEHTUPOBATh BHUMAHHUE CTYJCHUECKON ayTUTOPUU Ha KIIFOYEBBIX BOMPOCAX JICKIHH.

CTyneHThl IMEIOT JIOCTYT Yepe3 HHTEPHET K eIMHOMY 00pa30oBaTeIbHOMY MOPTANy, TIE B
OTKPBITOM JIOCTYIIE MMEIOTCSI PECYPChl Y4eOHO-METOANYECKOM JINTEpaTyphl, SIBIISIOLIMECS pa3pa-
6otkamu Benymux BY3oB Poccun.

JucuumuinHa obecriedeHa:

® TECTOBBIM MaTepualiaMd B DJEKTPOHHOW oOywaromeil cucreme «Moodley
(OTKpBITBIN YHUBEPCHUTET);

® KHIKHBIM (OHIOM OMOIIMOTEKH;

® DIIEKTPOHHBIMHU BEPCHSIMHU JICKIIUH U YICOHUKOB.

JIaGopaTopHBIe 3aHATHS MPOBOAATCS B KOMIBIOTEPHBIX KJaccaX, OCHAIEHHBIX KOMIIBIO-
TEpaMU C yCTaHOBJICHHBIM HEOOXOAMMBIM ITPOrPaMMHBIM 00eCTIeUeHHEM.

CTyaeHTsl UMEIOT A0CTyM Yepe3 MHTepHeT T0oCTyn K JIeKTpOHHOW o0yJaromel cucreme
«Moodle» (OTKpBITBII YHHBEPCHUTET), KOTOpasi MO3BOJISIET pa3MEIIaTh JIEKTPOHHBIE y4eOHbIe
MaTepualibl JOCTYITHO ISl CTYJJICHTOB YHUBEPCHUTETA.

[Ipu npoBeieHUN 3aHATHH JIEKITMOHHOTO THITa, CEMUHAPCKUX 3aHATUH HCIIONB3YIOTCS:

JHMIEH3UOHHOE MPOTrPaMMHOE 0OecIieueHHE:

poxykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AnTHBHpYCHOE TporpamMmMHoe obecriedenne Kaspersky Endpoint Security CrangapTHbIit
Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOJIHO PAaCTIPOCTPAHSIEMbIE IPOTPAMMBI:
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Academic MarthCAD License - MaTemaTH4ecKoe MpOorpaMMHOe oOecrieueHue, KOTopoe
MO3BOJISIET BBHITIOJIHATH, AHATM3UPOBATh BAKHEHININE WHXKEHEPHBIE PAacUeThl M OOMEHUBATHCS
UMU;

WinZip nns Windows - mporpamm Juist C:KaTHsl M pacllakoBKHU (haiiiioB;

st cTyAeHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbsSI CO3JaHbl CIEIUATbHBIC
YCIIOBUS AJIs OJy4yeHUs: 00pa30BaHMsL.

B mensx mQoCTymHOCTHM TIOMY4YeHHS BBICHIETO OOpa3oBaHUA IO 0O0pa30BaTEIHHBIM
mporpaMMaM WHBAJIHUJIAMU W JIUIIAMUA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3I0POBBSI YHUBEPCH -
TETOM 00ecreYnBaeTCs:

aTbTEPHATUBHOM BepcHer odummanbHOro caita B cetu «MIHTepHET» IS CIIab0BUIATINX

IPUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOIIET0 00yyJaronieMycst HeOOXOAUMYIO TIOMOIIIb;

JUTSl MTHBJIUJIOB | JIWI] C OTPAHMYEHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS 110 CITyXY — JIyOJIH -
pOBaHME BCIyX CIpPaBOYHOW WHGPOpPMAIMM O paCHHCAHUM Y4YEOHBIX 3aHATHH; oOecrmeueHue
HaJJICKAIMMHU 3BYKOBBIMHU CPEICTBAMHU BOCTIPOM3BEACHUS HH(DOpMAITNH;

JUTSl THBAJIMJIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbBSI, UMEIOLIUX HapyLICHUS
OTIOPHO-/IBUraTeNIbHOTO arfrapaTa, Co3/JaHbl MaTepualbHO-TEXHUYECKHE YCIOBUS obecrie-
YHMBAOIIME BO3MOKHOCTH OECIPENSITCTBEHHOIO JOCTYIa 00YYalOUMXCs B y4eOHbIE TOMEILICHHS,
00BEKTY MUTAHUs, TyaJICTHBIE U IPYTHE TIOMEIIEHUSI YHUBEPCUTETA, a TAKXKE MPEeObIBAHUS B YKa-
3aHHBIX MTOMENIEHUIX (HATMYUE PACIIMPEHHBIX IBEPHBIX IPOEMOB, MOPYIHEH U APYTUX MPU-
CIIOCOOJICHMI).
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