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Pabouas porpamma JVCLUTUINHBI (Momys) «Duszuka u TEXHOJIOT S
HaHOTPUOOKOHTAKTOBY /cocT. KanameToB A.A. — Hanmpuuk: KbI'Y, 2021. - 18 c.

Pabouas mporpamma mpeHa3HaueHa Ui MpenojaBaHus TUCHMIUIMHBL (Moayis) «®Pusuka u
TEXHOJIOTHs] HAHOTPUOOKOHTAKTOB» BapMaTMBHOM uYacTH aucuuIuiMH 1o BeiOopy B1.B.J[B.04.02.
OakanaBpaM O4HOH (opMbl 00yueHMs 1O HarmpabieHHIO nmoarotoBku 11.03.04 DnexkrponHuka u
HaHO3JIEKTpoHUKa npoduib CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUU B 3JIEKTPOHHOW TEXHU-
Ke, o0yyJaromuxcs B 4 cemecTpe, 2 Kypca.

Pabouast mporpamMma muctuurauabel (Moaysist) «Du3uka U TEXHOIOTUS HAHOTPUOOKOHTAKTOBY
COCTaBJIEHa C y4eToM (elepabHOrO TOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTAaHAApTa BBICIIETO
oOpa3oBaHMsI 110 HarpaBieHH0 moarotoBku 11.03.04 DnekTpoHHKA W HaHOZJEKTPOHUKA, YTBEpP-

KJIEHHOTO MpHKa3oM MuHHcTepcTBa o0pa3oBaHus U Hayku Poccuiickoit @exnepaunu «12» mapra
2015 1. Ne218.
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1.lesb 1 3212494 OCBOCHUSA AUCHUIIMHBI (MO1YJIA)

Lesn ocBoeHMs AUCUUIUIMHBI (MOAyJsl) «®Du3KMKa M TEXHOJOTHs HAaHOTPHUOOKOHTAKTOBY:
(dbopMupoBaHre 00OOIIEHHBIX MPEACTABICHUN O TEOPUM U MpakTHKe (eHOMeHa TPEeHUs Kak IMpe-
oOpa3zoBaTensi JABWKEHHE B MAllMHaX W MeXaHM3Max (TeXHHYECKHX cHcTeMax, (OpMHpPOBAHUE
OCHOBHBIX (DPM3MUYECKUX TPEJCTABICHUHN, CBA3AHHBIX C (PU3MKOM B3aUMOJIEHCTBUS Majoro mnpoo-
HOTO Teja (30H/a) ¢ MOBEPXHOCTHIO 00Pa3loB U MOAU(DUKAIIMEH UX CBOMCTB B MpOIEcce KOHTAKT -
HOT'O HAarpy»KeHHsI U JaTepalbHOTO ABM)KECHUS.

3agaum qucHMIUIMHEE (MOIyJs) «DU3KKA U TEXHOJIOTUSI HAHOTPUOOKOHTAKTOBY:!

® 03HAKOMJICHHE C OCHOBHBIMH METOJaMH (PU3UYECKOTO (TEOPETHYECKOT0) MOACTHUPOBAHNUS
TpuOOCHCTEM U PACUETHBIX MOJIENIeH TPEHUS;

® 03HAKOMJIEHHE C IPUEMAMU OLIEHKH M pacuéTa TPEHUs, U3HAILNBAHUS U CMa3KH;

® 03HAKOMJICHHE C METOJaMHU IKCIIEPUMEHTA (TPUOOTEXHUKHN) U MTPABUIIAMH SKCIUTyaTaIllH U
JIUArHOCTUKH TPUOOCUCTEM.

® IIOJIyYUTh HaBBIKM PEIIEHUS 3a]ay, CBSI3aHHBIX C MPUMEHEHUEM CKAaHMPYIOIIEH 30HI0BOU
MHUKPOCKOIIUU U HAHOTPUOOJIOTHH:

® OCBOWTH METOAbl KOMIIBIOTEPHOTO MOJICTMPOBAHUS, CBSI3aHHbIE C (DYHKIMOHHPOBAHHEM
CKaHUPYIOLIUX 30HI0BBIX MHKPOCKOIIOB M HMHTEpPIIpETAlMEd IKCIEPUMEHTANbHBIX JaHHBIX
(MpUHIUIBI KaIPOBON pa3BEPTKH, PEKUMBI U3MEPEHHUSI TYHHEIIbHOTO TOKA M CHJIOBBIX B3aH-
MOJICUCTBUM MEXAY 30HIUPYIOLIECH WMIJIOW M MOBEPXHOCTHIO, CO3JIJaHHE HCKYCCTBEHHBIX
CTPYKTYp Ha MOBEPXHOCTH TBEPABIX TET U T.J.).

® [IOJIyYMUTb NPEACTABICHUE O COBPEMEHHBIX JOCTH)KEHUSX, CBA3AHHBIX C Pa3BUTUEM U NpU-
MEHEHHEM 30HIOBBIX METOJOB ISl UCCIIEIOBAaHUS U MOAU(PHUKAIIMN TTOBEPXHOCTH

2. Mecto aucuumiaudbl B crpykrype OIIOII BO

HucuuminHa «®Pu3uka U TEXHOJIOTUS HAHOTPUOOKOHTAakTOB» B cTpykrype OIIOIT BO
BKJIFOYCHA B BapuaTuBHYIO YacTh 00ka b1.B.JIB.04.02. (nucuurumaa mo BeIOOpY) U u3ydaeTcs Oa-
kanaBpamu 11.03.04 DnekTpoHMKa U HAHOZJIEKTPOHUKA, NMpoduib CoBpeMeHHble UHPOPMALIMOH-
HbIE€ TEXHOJIOTUHU B JJICKTPOHHOM TEXHUKE B 4 ceMecTpe 2 Kypcea.

JlucuumuinHa onupaeTcs Ha 3HaHUS, YMEHHS U KOMIIETEHIIUH, IPHOOpETeHHbIe U chopMHUpO-
BaHHbIE€ B pe3yJbTaTe M3YYECHHUs AUCHMUILUIMH MATEMaTH4YEeCKOro M (PU3NYECKOro MOAYJEH, auc-
uruHbl «MHpOpMalMOHHbBIE TEXHOIOTHI.

OcBoeHMe JaHHOUN TUCIMILIMHBL, B CBOIO OY€pe]lb, HEOOXOIUMO JUIsl YCTIEUTHOTO YCBOEHUS,
B MOCJIEIYIOIIEM, TAKON TUCLUIUINHBL, KaK « PU3NYeCKUE CBOMCTBA HAHOCTPYKTYP M HECTPYKTYpH-
POBaHHBIX MaTepHaoBy, «CBONCTBA yIIEPOIHBIX HAHOCTPYKTYp (TpadeH, HaHOTPYyOKH, dyuiepe-
HBI)».

3 TpeOGoBaHus K pe3yIbTaTaM OCBOCHHS CO/ACP KAHUS M CHHMIIIHMHbI
[Ipouecc w3ydyeHHsl AMCUMIUIMHBI HaIpaBieH Ha (OPMHUPOBAHHE 3JIEMEHTOB CIEAYIOLIUX
komneTeHIMi B coorserctBur ¢ PI'OC BO u OIIOII BO no naHHOMY HanpaBlI€HHIO NOJATOTOBKU
CO CJEeIyIOIIMMH KPUTEPUSIMHU OLICHUBAHUSI pe3yJIbTaTOB O0yUEHUSI:
npogdeccnonaapubix (I1K):
® CHOCOOHOCTBIO CTPOUTH MpocTeliue (U3NUECKHEe M MaTeMaTHUYeCKUEe MOJENN MPUOOPOB,
CX€M, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKU U HAHORJEKTPOHUKH Pa3IMYHOIO (YHKLIHMOHAIb-
HOT'O Ha3HAuU€HUSs, a TaK)Ke MCIOJb30BaTh CTaHJIAPTHHIE MPOTPAaMMHBIE CPEJICTBA UX KOMIIbIO-
tepHoro moaenupoBanus (I1K-1);

B PE3YJIbTATC OCBOCHHA NUCIHUILIINHBI 06yanOHIHﬁCH JOJDKCH:



3Hamb. MECTO U POJIb MATEMATUYECKUX MOJEJIEN TEXHOJIOIMUECKHX IMPOLIECCOB, MOIYIPOBOJ -
HUKOBBIX npudopoB u UMC B o0nacTtu pa3paboTKi U MPOU3BOJICTBA COBPEMEHHBIX M3JIEIUM ek -
TPOHHOW TEXHHUKH; OCHOBBI METPOJIOTUH U CTAHAApPTU3ALMU, OCHOBHBIE METOJIbl U3MepeHHs (Hu3u-
YeCKUX BEJIMYMH, HOMEHKJIATYpy METPOJIOTMYECKUX XapaKTEPUCTHK M MPHUHIIMI ACHCTBUS pa3iny-
HBIX TUIIOB CPEJICTB U3MEPEHUIA.

Ymemuw: BoIOUpaTh PyHIaMEHTANIbHBIE (DU3HMUECKHE YPAaBHEHUS MPHU 3aJIaHHBIX OIPAaHUYCHHSIX U
Ha UX OCHOBE CO3/1aBaTh MATEMAaTUYECKNE MOJEIH AJI1 KOHKPETHBIX TEXHOJIOTHYECKUX MPOLIECCOB,
MOJIyIIPOBOJAHUKOBBIX NMPUOOPOB M HMHTErPaJbHBIM MHUKPOCXEM; IMPaBWJIBHO BBIOMpATh CpE/ICTBa
U3MEpeHuil, pa3pabaTbiBaTh METOJIUKU BBHIMOJIHEHHS HM3MEPEHHUH, OCYIIECTBISATh KOHTPOJIb 3a
COCTOSIHEM U NMPUMEHEHHEM KOHTPOJIbHO-U3MEPUTEIHHOIO 000pYy10BaHuUs, IPOBOJUTH KaTMOPOB-
KY CPEACTB U3MEPEHUN.

Brademos: coBpeMeHHBIM MaTEMaTHUYECKUM allllapaToM, UCIOJIb3yEeMbIM JIJIsl IIOCTPOEHUSI MOJIE-
Jeil mosynpoBOJHUKOBBIX MpubOopoB 1 UMC; coBpeMEHHBIMH MPOrpaMMaMH MaTeMaTHYECKOTro
MOJIETUPOBAHUS; METOJaMU 00paOOTKH M OIIEHKH MOTPELIHOCTH pPe3yJbTaTOB U3MEpPEeHHM. YMeeT
UCCIIeI0BaTh HAHOOOBEKTHI.

4. Conep:kanue M CTPYKTYpa JMCHHIIIHHBI
Cooepotcanue pazoenos OucCyUnIuHb

Tab6muma 1
Ne Hanmenosa- Conepxanue pazaena Kon ®dopma
pasn | Hue pas3zaena KOHTpPO | TEKy-
ena qupy- | Iero
eMon KOHTPO
KOMIIe- | Jist
TEHLIUU
(wm ee
4acTH)
1 Beenenue 1.| TpubGomnorus. Tpuborexnuka. 3nauenue tpudonornn | [IK-1, | 13,
U TpuOOTEeXHUKH. VICTOpHS pa3BUTHS HAYKHU O Tpe- I1P, K,
Huu. Knaccudukanus TpeHus. 3aKOHbI TPEHUS. Xa- PK, T
paKkTepHbIE OTIUYHS HAHOCUCTEM M MPUYUHBI UX T10-
sBieHUs. HekoTopble 13 IPUOPUTETHBIX HaIIpaBie-
HU HAHOCTPYKTYPHOU TEXHOJIOTHHU.
2 CBoiicTBa HexoTopsie cBOICTBA TBEPABIX TET U KUIKOCTEH. IIK-1, 13,
TBepAbIXx Ted | DopMupoBaHHe CTPYKTYPHI 1e(hOPMUPOBAHHBIX Me- I1P, K,
U KUIKOCTH | TayuioB. Tpenue. O0o01eHHbIe, hU3NYECKue Ipe- PK, T
CTaBIICHHS O MPHUPOJIE TPeHUsL. MeTo 1 TpUO03proan-
HaMUKH
3 ®uznueckue | TepMmuueckue, aire3nOHHbIE, TPUOOIOTHUECKHUE U IK-1, | 43,
MOJIEJH B3a- | XUMHUECKHe Y (HEeKThI P, K,
UMOJIEN- PK, T
CTBHM 30H-
JIOB C IO-
BEPXHO-
CTSIMU




@usnueckue | phexT NpuIUaHusI-CKOIbXEHU. ATre3HOHHbIE IK-1, | 43,
mporiecchl B | agdektol. Xumudeckue 3¢ dexter. OOpazoBanme [P, K,
HaHOTPUOO- | BMATHH U IIapanuH, U3HOC. [ paHuuHas cMa3ka U PK, T
KOHTaKTax CIIBUI'OBO€ YIOPSIIOUEHHE [UIEHOUHBIX CTPYKTYP.
Meramuecku € HaHOKOHTAKThl. TpeHHUe IUICHOK,
aicopOMPOBAaHHBIX HA IIOBEPXHOCTSIX CBEPXIPOBOJ-
HUKOB. 8. TpnbosMHCCHUS YaCTHULL, STEKTPOMArHHUT-
HBIX U aKyCTUYECKHUX BOJIH.
VYerpoiictBo | CuioBble B3aUMOAENUCTBUSA U TyHHenupoBanue 3nek- | [IK-1, | [I3,
W TPUHUUIBI | TPOHOB B HAHOKOHTAKTaX. Y CTPOMCTBO M MPUHIUIIBI [P, K,
paboThl  cKa- | pabOTHl CKAHUPYIONIUX 30HIOBBIX MUKPOCKOTIOB PK, T
HUPYIOIIUX
30H/I0BBIX
MHUKPOCKOIIOB
OCHOBHEBIE dusznyeckue MoaelIM B3auMoieiicTBui 30H10B ¢ mo- | [1K-1, 13,
PEKUMBI BEPXHOCTBI0. PeXUM H3MepeHnss HOpMAJIbHBIX CHIL. IP, K,
¢byHkunonu- | Pexum n3MepeHus natepanbHbIX CHil. MoIyJsIroH- PK, T
pOBaHUs HBII pexuM. M3mMepeHre HOpMabHOMN )KECTKOCTH U
aTOMHO-CUJIO- | HAHOMHAECHTOPHI. JlaTepasbHas )eCTKOCTb U CUIIa
BBIX MHKpPO- | TpeHus. [IpoGiieMbl KaaMOPOBKY CHII M ONpeAeTIeHUs
CKOIIOB dopmsl 30812 Jpyrue npubopsl, IpUMEHsEMbIE B
HaHOTPHUOOJIOTHH.
Teopus cunm | [IpubmkeHust KOHTAKTHOM MexaHWKH U cpaBHenue ¢ | [IK-1, | 13,
TpEHUs B nanabiMu ACM. IIpocTteie Mogenu cuil TpeHus, IP, K,
HaHOTpUOO- | 3P deKT NPUIUTIAHUS - CKOJBKEHHS U MOJISITUPOBa- PK, T
KOHTaKTax HHUE N300pakeHUI MOBEPXHOCTH B KOHTAaKTHON MOJie
ACM. IIpumeHeHue MeToJa MOJIEKYJISIPHON AU-
HamukH. Teopus aaresmoHHoro TpeHus. JuHamuue-
CKue cuiibl TpeHus. [pyrue teopuu.
Okc- OcHosuble Mobl ckanupoBanust ACM u CTM (ksa- | [1IK-1, | 13,
IIEPUMEH- 3UCTATUYECKHE PEKUMBI). JIMHAMUUECKUE pEXUMBI IP, K,
tanbHble Me- | C3M. Metposorus u co3jaHue HAaHOCTPYKTYp 30H- PK, T

TOJBI UCCIIE-
JIOBaHUSA
KOHTaKTHBIX
B3auMOJICH-
CTBHUH

AOBBIMH MCTOAaMH




B Tabnune 1 mpuBOAMTCS OMUCAHUE COJNEPKAHUS TUCIUILIMHBI, CTPYKTYPHUPOBAHHOE TIO
pasziernam, ¢ yKazaHHEeM 10 KaKIOMY pasaeny (GopMbl TEKYIIETO KOHTPOJIS: 3aluTa JabopaToOpHO
pabotsl (JIP), kypcoBoii pabotsl (KP), kommoksuym (K), pybexusiii koutpons (PK), TectupoBanue

(T)ur.no.

Cmpykmypa oucyuniunul

OO0mas TpyJ0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3aueTHbIe eauHUIIBI (144 gacoB)

Ta6muma 2
Bun padorsl TpynoeMKOCTb, 4acChl
4 cemecTp Bcero
O01masi Tpy10eMKOCTh (B 4acax) 144 144
KonraktHas pa6ora (B yacax): 51 51
Jlexyuonnvie 3ansamus (J1) 17 17
Ilpaxmuueckue sanamus (113) 34 34
CamocrosiTesibHast padoTa (B yacax): 66 66

Kypcoas pa6ora (KP)/ Kypcosoii mpoekT (KIT)

He npenycmotpen

He npenycmotpen

CamocTosITeNnbHOE H3YUEeHUE Pa3/IeNIOB/TeM

IHoaroroBka u NpoxoxIeHUe NPOMEKYTOYHOM 27 27
aTTrecTauuu
Bux npoMexyTouHOil arTecTanyu 9K3aMeH




Jlekyuonnvle 3anamus
Taobnuua 3

Tema

Crpykrypa kypca. Pelitunrossie meponpusitusi. Pekomenyemas tureparypa. Llens u 3ana-
4yl Kypca. TepMUHOIOrHs1, HEKOTOpPBIE ONPEACIICHUS U IOHATHUS.

Tpubonorusi. Tpubotexuuka. Mcrtopust pazButusi Hayku o TpeHuu. Kiaccudukanus tpe-
HUA. 3aKOHBI TPEeHHUs. XapaKTepHbIE OTIUYHS HAHOCUCTEM M MPUYUHBI X MOSBICHUSI.

CBolCTBa TBEPABIX TEJ U KUJIKOCTH

dusnueckue MOJCIIN B3aI/IMO,Z[eI‘/'ICTBI/II\/'I 30H0B C MOBEPXHOCTAMU

dusnueckue IIPpONLECCChI B HaHOTpI/I6OKOHTaI(TaX

Y CTpoiCTBO M MPUHLIUIIBI paOOThI CKAHUPYIOIIUX 30HIOBBIX MUKPOCKOIIOB

OcHoBHbIE pexUMbl QYHKIHOHUPOBAHHS aTOMHO-CUJIOBBIX MUKPOCKOIIOB

Teopm{ CUJI TPCHUA B HaHOTpI/I6OKOHTaKTaX

el I EA Rl Eall o

BKCHepI/IMeHTaJ'IBHI)Ie METOJABI NCCIICAOBAHNA KOHTAKTHBIX BSaHMOHeﬁCTBHﬁ

Ilpakmuueckue 3anamus
Tabmuua 4.

Tema

VYcTpoicTBO U MPUHLIKIIBI paOOThl CKAHUPYIOIIKX 30HI0BBIX MUKPOCKOIIOB

OcHoBHble MOJ1bI ckaHupoBaHust ACM

OcHOBHBIC MOJIbI CKaHUPOBAHUA CTM. KBasucratndeckue PCKUMBI.

Jnaammuaeckue pexxumbl C3M.

N[ [W(IN|—

MeTposorus ¥ CO3JJaHUe€ HAHOCTPYKTYP 30HAOBBIMU METOIaAMH

CamocTosiTeJIbHOE H3YUYeHHe Pa3/iesIOB JUCHUILIMHBI
Tabmuia 5.

BOI’lpOCbZ, BbIHOCUMDbLE HA CAMOCMOAMENIbHOE U3YHUEeHUE

TpI/I6OTeXHI/I‘IeCKI/Ie XaAPAKTCPUCTUKU HAHOCTPYKTYP B 30HC KOHTAKTHOT'O B3auMOJICH -
CTBU MaTCpHaIOB

O60py;1013aHI/Ie, HpI/I60pLI U MCTOAWKA UCCICAOBAHUSA HAHOCTPYKTYP B 30HC KOHTAKT-
HOT'O BSaHMO)ICfICTBHH MaTCpHraJioB

9HeKTpOHHO-I[I/ICJ'IOKaI_II/IOHHaH TCOPHUA KOHTAKTHOI'O B3aUMOJCHCTBUSI MaTCpHaIOB

KnactepHslii MEXaHW3M MEXaHUYECKUX CBOMCTB KOHTAKTHPYIOIIMX MaTEPUATIOB




du3zndecKue 3aKOHOMCEPHOCTH, ONPCACIAOIINEC CYITHOCTh MPOUECCOB IIPHU KOHTAKTHOM

3 B3aMMOJICCTBUH MaTEPUAJIOB

6 BrnusiHue HauambHOTO COCTOSTHUS MaTepralia MOBEPXHOCTHOTO CJI0sl Ha (DOPMHUPOBAHHE
KJIACTEPHBIX HAHOCTPYKTYP NPHU TPEHUHU.

7 Yucnennoe M/I -MoenrpoBaHre KOHTAKTOB 30Ha-00paszen; B ACM.

8 DHEPreTUYEeCKUE U CUIIOBBIC XapaKTEPUCTHKH KOHTAKTOB

9 DHEPreTUYECKUE U CUIIOBBIC XapaKTEPUCTHKNA KOHTAKTOB HA OCHOBE MOJICIIU
MOTPY>KEHHOT0 aToMa

10 DHEPreTUYECKHEe U CUIIOBBIC XapaKTEPUCTUKNA KOHTAKTOB HA OCHOBE MOTeHIana JIeH-
Hapaa-JIxoHca

11 Uucnennoe M/I -MoaennpoBaHue METAJUIMYECKUX HAHOKJIACTEPOB.

12 CTpYKTYpHBIC U DHEPTreTUUECKHE XapaKTEePUCTUKH

13 30H10Basi MUKPOCKOTIHSI OJIMKHETO TTOJIS

14 Tepmuueckast 30H10Bass MUKPOCKOIIHSI

15 PamanoHHbIN TEMmI000MEH 30H/1a C TOBEPXHOCTHIO




5. OueHo4yHbIe MaTEePHUAJIbI IJIA TEKYLIEr0 U pPy0e:KHOT0 KOHTPOJISI yCIIeBAEMOCTH U NMPOMEXKY-
TOYHOM aTTeCTAllUH

5.1. KosiokBuym
B cemectpe npoBoasTCs 3 KOUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCA MO 8 OAJUIOB KaXkK/IbIH.

Bonpocut, évinocumsle Ha Koa10KeUYM
(koumpoaupyemoie komnemenyuu I[1K-1)

Ilepeviit Konnokeuym

1. Tpubonorus. TpuboTexHHKa.

2. 3HaveHue TPUOOJIOTUU U TPUOOTEXHUKH.

3. Hcropus pa3Butus Hayku o TpeHuu. Knaccudukanus TpeHus.

4. 3aKoHBI TPEHUS.

5. XapakTepHble OTIIMYUSA HAHOCUCTEM U NIPUYMHBI X NOsABIIEHUA. HEKOTOpbIE U3 IPUOPUTETHBIX
HaIlpaBJICHUN HAHOCTPYKTYPHOU TEXHOJIOTHH.

6. CBolicTBa TBEPBIX TET U KUJIKOCTEH.

7. ®opMHpOBaHUE CTPYKTYpPHI 1e(hOPMUPOBAHHBIX METAJLIOB.

Bmopoii konnokeuym

1. Tpenue. O6001eHHbIE, (hU3UUECKHE TPEICTABICHUS O IPUPOJIEe TpeHusl. MeTo Tprubo3proau-
HaMHKH

Tepmuueckue, aare3noHHbIE, TPUOOJIOTHYECKHUE U XUMHUYECKHE 3P (DEKTHI.

DddekT npuaunaHusi-CKOIbKEHUS.

Anrezunonnsie 3¢ dexTsl. Xumuueckue 3G exTol.

OO0pa3oBaHue BMATHH U [IapaIviH, H3HOC.

I'pannyHast cMa3ka U CIIBUTOBOE YIOPAI0YCHHUE TUIEHOYHBIX CTPYKTYD.

Mertammieckn € HAaHOKOHTAaKThl. TpeHne TIIEHOK, aJIcCOPOMPOBAHHBIX HAa TIOBEPXHOCTSIX
CBEPXIPOBOJAHUKOB.

Nowvkwd

Tpemuii kon10K6UYM

TpubGosmuccust 4aCTHIl, SIEKTPOMArHUTHBIX U aKyCTHYECKUX BOJIH.

CusnoBble B3aMMOJEHCTBUS U TYHHEIUPOBAHHUE 3JIEKTPOHOB B HAHOKOHTAKTAX.
YCTpoiCTBO U MPUHITUIIBI pa0OTHI CKAHUPYIOIINUX 30HOBBIX MUKPOCKOIIOB
DuU3NYECKUE MOJEIHN B3aUMOJEHCTBUI 30H/I0B C IOBEPXHOCTBIO.

Pexxum n3mepeHnst HopMaJIbHBIX CHIL.

Pexxum n3mepenus 1arepanbHbIX CUJL.

MoaynsurOHHBIN PEXUM.

Nk W=

Pekomenoayuu npu noo2omoeke K KoJJ10KeUymMy

¢ npopaboTaTh KOHCHEKTHI JICKIUH 110 BOIIPOCaM KOJUTOKBUYMA;

® [IPOYUTATh OCHOBHYIO U JIOIIOJIHUTEIBHYIO JUTEPATYPY, PEKOMEHOBAHHYIO 110 U3y4aeMbIM
BOIIPOCAM;

® OTBETUTH HA BOIIPOCHI KOJUIOKBUYMA;

® [IpH 3aTPYJHEHUAX, IPOKOHCYIBTUPOBATHCS C MPENOAABATEIEM.

Kpumepuu ouyenusanusn
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Onenka

HEY/I0BJIETBOPHTEIbHO Y10BJIETBOPUTE - XOpoIIo OTJINYHO

2 6aJiIa HO 4 0aJ11a 6 0aJL10B 8 0a10B
CryneHT He 3HaeT 3HaunuTeNb- | CTyIeHT noBepx- | CtyaeHT xopomio | CTyIeHT B TIOJHOM
HOW YacTH BOMPOCOB, JOIyC- | HOCTHO 3HAET BOMPO- | 3HACT MaTepuai, | o0beme 3HAET
KaeT CYIICCTBEHHBIC ONIMOKHU | CBI KOJUIOKBHYMa, | TPAMOTHO H IO Cy- | MaTepua, TIpamoT-

B OTBCTAax Ha BOIIPOCHI.

JIOMYCKaeT HETOYHO-
CTH B OTBETE Ha
BOIIPOC

IIECTBY HM3JIaraet
€ro, JOIycKasi He-
KOTOpPbIC HETOYHO-
CTH B OTBETC Ha
BOIIPOC.

HO U MO CYIIECTBY

u3jaraet ero, He
JOMyCKasi  CylIie-
CTBCHHBIX  HETOY-

HOCTEHN B OTBETE HA
BOIIPOC.
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5.2.00pa3ubl TeCTOBBIX 3aIaHUI
(koumponupyemvie komnemenyuu I[1K-1)
Nel. Ckanupyrommii CHI0BONH MUKPOCKOI ObLT H300pETEH B
B Poccun, B pusuko-rexauueckom HHCTUTYTE UM. Modde
B CHIA, IBM
B repmanckom ¢unuane IBM
B mBeiinapckom ¢unmnane IBM

oSawp

No2. KanTunesep UCHOIB3yETCS B MUKPOCKOTIE
CxaHMpYIOIINN CUIIOBON MUKPOCKOII
CkaHUPYIOIMKI TYHHEIbHBIN MUKPOCKOI
PactpoBblii MUKpPOCKOII

[IpocBeunBaromnii 37€KTPOHHBIA MUKPOCKOII

o0

No3. PaboTa ckaHMPYIOIIEro TyYHEIHPHOTO MUKPOCKOTIA OCHOBAaHA Ha:
A. Jludpakuuu peHTTeHOBCKUX JTyuei
B. Dddexre TyHHENTMPOBAHNUS AIEKTPOHOB Yepe3 TOHKUH AUIIEKTPUUECKUN TPOMEXKYTOK
MEXy POBOJIAIIEH TOBEPXHOCTHIO 00paslia U CBEPXOCTPOI UIIIOi
C. IlpocBeunBanuu oOpa3iia peHTT€HOBCKUMHU JTy4yaMu
D. TIpocBeunBanuu oOpasia Mmy4yKkoM 3JeKTPOHOB MpH ycKopsitoiieM Hanpsbkenun 200-400 kB

Ned. Kak BennuMHa TYHHEJIBHOTO TOKa MPU pabOoTe TYHHEIBHOTO MUKPOCKOIA 3aBUCUT OT paccTos-
HUSL MEX]Ty OCTPUEM UTJIbI U UCCIIEyEMbIM 00pa3ioM?

JInHelHOo BO3pacTaeT ¢ YMEHbBIIEHUEM PAaCCTOSHUS

JInHelHO yMeHbIIaeTCsl C YMEHBIIEHUEM PACCTOSIHUS

DKCIOHEHIMAIBHO BO3PACTAET C YMEHBIIEHUEM PACCTOSIHUS

OKCHOHEHIIMAIIBHO YMEHBIIAETCS C YMEHBIIIEHUEM PACCTOSHUSA

o0

No5. Kakoli u3 MUKpOCKOIIOB H300pETEH MO3Ke OCTATbHBIX?
CxaHMpYIOIINN CUIIOBON MUKPOCKOII
CkaHUPYIOIMNI TYHHEIbHBIN MUKPOCKOI
PactpoBbIii MUKPOCKOII

[IpocBeunBaromnii 37€KTPOHHBIA MUKPOCKOII

oSawp

Memoouueckue pekomenoayuu no n0O20MoGKe K mecmuposanuio
TecTbl — 3TO BONPOCH! WM 3a/aHusl, IPEyCMaTpUBAIOIINE KOHKPETHBINA, KpaTKUM, YEeTKNUN

OTBET Ha MUMEIOIIUECS ATAIOHBI OTBETOB. [Ipu camocTOsITENbHON MOATOTOBKE K TECTUPOBAHUIO CTY -

JICHTY HEOOXOANMO:

a) TOTOBSCh K TECTHMPOBAHUIO, MpopadboTaTh MH(OPMALMOHHBIA MaTepHal no aucuuruivae. [Ipo-
KOHCYJIbTUPOBATHCA € TPENojiaBaTesieM Mo BOMPOCY BHIOOPA yueOHOM JUTepaTyphl;

0) 4eTKO BBIICHUTE BCE YCJIOBHs TECTHPOBaHUS 3apaHee. 3HaTh, CKOJILKO TecToB Bawm Oyner mpen-
JIO’KEHO, CKOJIBKO BPEMEHU OTBOAMTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKU PE3YJIbTaTOB U
T.J.

B) MpHUCTyNast K paboTe ¢ TeCTaMu, BHUMATEJIbHO U JI0 KOHIIA MIPOYTUTE BOMPOC U IpeularaeMble
BapUaHTHI OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITh HECKOJIbKO). Ha oTnenbHOM JHcTKe
OTBETOB BBIMUIINTE IIU(PY BONpoca U OyKBbI, COOTBETCTBYIOLINE MTPABUILHBIM OTBETAM;

I') B IIPOLECCE PEUICHMsI KeIaTeIbHO MPUMEHATh HECKOJIbKO MOJXOJ0B B PEIICHUU 3aJaHus. ITO
MO3BOJISIET MAaKCHUMaJbHO THOKO ONEpHpOBaTh METOAAMHU pEIICHUs, HAXOAsd KaXAbli pa3
ONTUMAaJIbHBIA BApHUAHT.

1) ecau Bel BCTpeTwin upe3BbIlYaiiHO TPpyAHBIN uisi Bac Bompoc, HE TpaTbTeé MHOI'O BPEMEHHU Ha
Hero. [lepexoaute k npyrum tectam. BepHurech K TpyJHOMY BOIIPOCY B KOHIIE.
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e) 00513aTeIIbHO OCTaBbTE BpEMA IJId ITPOBCPKU OTBCTOB, YTOOBI M30CKATh MEXAaHUYECKHUX OLINOOK.

Kpumepuu ouyenusanusn

IIOJIHCHHBIX SaHaHHﬁ.

BBINOJIHEHHEBIX 3aja-
HUMH.

HO BBIIIOJIHCHHBIX

3aJIaHUM.

Ouenka
HEY/10BJIeETBOPUTEIHHO Y10BJIETBOPUTE/Ib- XO0pOoIIo OTJIMYHO
0 6a/u10B HO 3 6as1a 4 6as1a 5 6a/u10B
Menee 50 % mnpaBuibHO BbI- | 50-70% mpaBunbHO | 71-85% mnpaBuib- | 86-100% mnpaBuib-

HO BBIIIOJIHCHHBIX

3aJIaHUH.
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5.3. 3aganus aos 1a00paTOPHBIX 3AHATHI
(koumponupyemvie komnemenyuu I[1K-1)

JlaGopaTopHBIii MPAKTUKYM SBJISETCS BaXHBIM DJIEMEHTOM OOYYeHHs, T.K. IPUBUBACT
HABbIKM CAMOCTOATEIbHOW pPa0OThI HAa PA3IUYHOM J1a0OpaTOPHOM OOOPYJOBAHUU U YMEHHUE
MOJIb30BATHCS PA3TUYHBIMU PUOOPAMHU M HHCTPYMEHTAMHU.

Ilpumep munogoii nadopamopuoii padomer «Ycmpoicmeo M RPUHUURBLL PadOmMbl
CKAHUPYIOWUX 30HO06bIX MUKPOCKONOG»

Leap padoThl: MonydeHne NPAKTUYECKUX HABBIKOB NPU U3YUYEHUHU YCTPOICTBA U MPHUHIIUIIOB
paboThl CKAHUPYIOMIUX 30HOBBIX MHUKPOCKOIIOB

MeTtoanyeckue yKa3aHus
1. CamocrosiTenpHas MOATOTOBKA CTYACHTOB K padore. [lepen Hauamom paGoThl CTYJEHTHI JOJKHbI
YEeTKO MPEICTaBIATh cele 1edb paboThl, 3HaTh CXEMY, METOJI U3MEepeHHsl, (PU3NYECKYIO CYIIHOCTb
OKHJIaeMBIX Pe3yJbTaToOB. [[0KeH ObITh TOATOTOBIICH MPOTOKOJI H3MEPEHUH, COACPIKAIITII TaOJIH-
bl JUIS 3alMCH PE3yJbTaTOB M3MEPEHHUH M OCHOBHBIE pacueTHble (opmyibl. CTyICHTHI, He
MOJTOTOBUBLINECS K paboTe B COOTBETCTBUU C ATUMH TPEOOBAaHUSAMH, K BBIIIOJHEHHIO pabOThHI HE
JIOITyCKaIOTCSI.

2. IlpoBeneHue »KCOEPUMEHTA. DTOT ATall OCYUIECTBIAECTCS B COOTBETCTBHUU C METOAMYE-
CKUMH yKa3aHHUSMH, KOTOpBIE COJIEepKaTcs B OMMCAHUM K Kax10i padore. JlabopatopHble u3mepe-
HUS HA CTEHJIE CTYJIEHT MOKET Ha4yaTh TOJIBKO MOCie cobeceJoBaHUsI C MpernoiaBaTeieM 1 Moayye-
HUSl COOTBETCTBYIOLIETO Jomycka. JIroOble M3MEHEHHs B CXeMe IMPOBOJATCS NPH OTKIIOUEHHH
CXEMBbI OT UCTOYHHKA HaNpsKeHUs. Pe3yabTaThl H3MEpEHNUs IPOBEPSAIOTCS MPETOAaBaTeIeM.

IIpu pabote B abopatopuu HEOOXOAMMO CTPOTO BBHIMOJHATH BCE MpaBUJIa TEXHUKH 0€3-
OIACHOCTH U yKa3aHUs MperoaaBaTers.

3. CocraBnenue oTyeTa o npojesnanHoi padore. K oTuety o BeinmosHeHHOH paboTe mpeabsB-
JISIOTCS Cleayolre TpeOoBaHUs:

OTuer NOKEH CoJiepKaTh HCUEPIBIBAIOIIME JaHHBIE, KaK O IeJu paboThl, TaK U O

pe3ynbTaTax B CeIyIOIIeH Mocie0BaTeIbHOCTH:

® 3aJaHMUE;

e CcXEMa YCTaHOBKHM M OIIMCAaHME METOJIUKH U3MEPEHUN;

® [IEPBUYHBIE IKCIIEPUMEHTAJIbHBIE PE3yJIbTAThI 3a MOANKCHIO MPENOo1aBaTeNs;

® pe3ynbTaThl 00padOTKU IKCIIEPUMEHTAIbHBIX TaHHBIX, BKIIIOYas rpaQuKu, TaOIHIIbL;
e 0oO0mme BBIBOABI O paboTe U 3aKIHOYEHHUE, O KaueCTBE UCCIIEOBAaHHBIX MaTepHAIIOB.

Tekct oTueTa TOMHKEH OBITh HAIMMCAH aKKYPAaTHO M pa300PUUBO OT PYKH HIIU TPEICTABICH B
BUJIE PACHEUaTKH, [OCIe KOMIBbIOTEPHON BEpCTKH. B 000ouX cilyyasix TEKCT AOJKEH MPEICTaBIATh
co0OH JIornveckoe M3JI0KEHHE CyliecTBa Bompoca. Hemomyctumo mpuBenerue Ghopmyd, TabIuil
0e3 pa3bsCHEHUIl Bcex 0003HaYeHUH U cokpamieHHd. OTueT N0JIKEeH OBbITh MOHATEH Ul KaX/I0To
YHUTAIOMIETO 0€3 KAKMX-JINOO0 JOTIOTHUTENFHBIX BOIIPOCOB y COCTABUTENECH OTUETA.

4. Tlocne npeAcTaBICHUS OTYETA CTYJEHT JIOJDKEH MMETb, KAK MUHHUMYM, [TOBEPXHOCTHBIE
3HaHUS N0 KOHTPOJIBHBIM BOIIpOCaM K padoTe, MMEIOIIMMCS B METOAMUYECKUX YKa3aHUSX, U eMy
BBICTaBJIsIETCS OaJll, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas paboTa.

6.1Ipome:xxyTouHasi arrecTauusi
(koumponupyemvie komnemenyuu I[1K-1)

Cnucok ocHoeHbIX 60NpPOCOB K IK3AMEHY

1. TpubGonorus. TpuboTexHuKa.
2. 3HaueHHe TPUOOJIOTUU U TPUOOTEXHUKH.
3. Hcropus pa3zsurtus Hayku o TpeHuu. Knaccuduxanus tpenus.
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®© N

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.

33.
34.

3aKOHBI TPEHUS.

XapaxkTepHble OTJINYMS HAHOCUCTEM U MPUUMHBI UX MOsBIeHUs. HekoTopble U3 mpuopureT-
HBIX HalpaBJIE€HUI HAHOCTPYKTYPHOU TEXHOJIOTHH.

CBoiicTBa TBEPABIX TE U )KUJIKOCTEH.

dopMupOBaHHUE CTPYKTYPHI Ae(hOpMUPOBAHHBIX METAIIIOB.

Tpenune. O606meHHBIC, (HU3UIECKUE TTPEACTABICHHS O IPUPOJIC TPCHHUS.

Metoa TpubOIproJMHaAMUKH

Tepmuueckue, aire3MOHHbIE, TPHOOIOTHYECKUE U XUMUYECKUE 3(PPEKTHI.

Db dexT npunHnnaHus-CKOIbKEHUSI.

Anre3noHHbIe 3((HEKTHI.

Xumuueckue 3¢ exTol.

OO6pazoBaHue BMSATHH U LIapanyH, U3HOC.

I'pannyHas cMa3ka M CIBUTOBOE YIIOPSAIOUYEHHUE TUNIEHOUHBIX CTPYKTYP.

MerTannnuecku € HAaHOKOHTaKThl. TpeHHe MIeHOK, acOpOUPOBAHHBIX HAa TOBEPXHOCTSX
CBEPXIIPOBOJHUKOB.

TpubosmMuccus 4acTull, 3IeKTPOMAarHUTHBIX U aKyCTHUECKHUX BOJIH.

CunoBble B3aMMOJEHUCTBUS U TYHHEIMPOBAHHUE 2JIEKTPOHOB B HAHOKOHTAKTAX.
YcTpoiicTBO M IPUHLUITBI paOOThI CKAHUPYIOIIUX 30HIOBBIX MUKPOCKOIIOB
dusnyeckre MOJEIN B3aUMOIECHCTBUM 30HI0B C TIOBEPXHOCTHIO.

Pexxum n3mepeHrs HopMaabHBIX CHJL.

Pexxum u3smepeHns gaTepanbHbIX CUIL.

MonynsuuOHHBIA PEXKUM.

N3mepenne HOpMaIbHOM KECTKOCTH U HAHOUHIECHTOPBI.

JlaTepanbHas )K€CTKOCTb U CUJIa TPEHUS.

ITpo6aembl KaTuOPOBKH CUIT U oripeesieHust popMbl 30HAa. J[pyrue npubopsl, mpuMeHs-
eMble B HAHOTPHOOJIOTHUH.

[TpubnmxeHnss KOHTAKTHOW MEXaHUKH U CpaBHEHUE ¢ JaHHBIMU ACM.

[IpocTeie Moaenu cui TpeHus, 3PPEeKT NPUIUIAHUS - CKOJIBKEHHUS U MOACTUPOBaHNE U300-
pakeHH OBEPXHOCTU B KOHTAKTHON Mozie ACM.

[IpumeneHne MeToa MOJIEKYIIPHOW TNHAMHUKH.

Teopust aire3MOHHOTO TPEHUS.

JlnHaMHYEeCKUEe CUIIbI TPEHUSI.

OcnoBubie MojbI ckanupoBanus ACM u CTM (kBa3ucTaTHYeCKUE PEKIMBI).
Junamnueckne pexumel C3M.

MerTtponorus 1 co3gaHue HaHOCTPYKTYP 30HIOBBIMH METOIaMU

Memoouueckue pekomeHoauuu npu NOO20MOEKe K IK3AMEHy
[TonroToBKa CTYIEHTOB K 3a4eTy BKJIFOYAET MPOPAOOTKY JICKIIHI, B TCUCHUE CEMecTpa U He-

IIOCPEICTBEHHYIO IIOATOTOBKY B JIHHU, NIPEAIIECCTBYIOIINE 3a4ETy, BKIIIOUasl, KOHEUHO, IIOATOTOBKY K
KOJJIOKBUYMaM, TECTUPOBAHUIO, BHIMIOJHEHUIO TAOOPATOPHBIX paboT U UX 3aIIUTY.

I[J'I}I MOATOTOBKH K OTBCTAM BOIIPOCHI 3a4CTa (OHI/I BbIJAIOTCA B KOHIIC CGMGCTpa) CTYACHT

JIOJKEH HCIOJIb30BaTh HE TOJBKO KypC JEKIHUil, HO M1 OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY
111 BBIpaOOTKM YMEHUS 1aBaTh Pa3BEPHYTHIE OTBETHI HAa MOCTaBJIEHHBIE BOIIPOCHI.

B XO0J€ MOArOTOBKH K 3a4YCTy CTYACHTY HCO6XO}II/IMO 06pamaTI) BHUMAHUEC HE TOJIBKO Ha

YPOBCHb 3allOMUHAHUS, HO U Ha CTCIICHb ITOHUMAHUA U3y4aCMbIX BOIIPOCOB. A s1O JOCTUTACTCA HE
IMPOCThIM 3ay4YUMBAHHUEM, @ YCBOCHHUEM IIPOYHBIX CHCTEMATHU3WPOBAHHBIX 3HAHWM aHAIMTHYECKUM
MBIIIJICHUCM. CHGHOB&TGHLHO, HCIMMOCPCACTBCHHAA MOATOTOBKA K 3a4YCTy NOJIKHA B PAa3yMHBIX IIPO-
nmopuuAx CO4YCTaTh U 3allIOMUHAHUEC, U TIOHKUMAaHUE IIPOTrpaMMHOI0 MaTCpurajia.

Pacnpeodenenue 6annos mekyuie2o, pyoexcnozo KOHmpoJis

| Ne |

| Oo6mas cymma | 1-s1 TOuKa | 2-11 TOUKA | 3 TouKa
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Texkyumuii KOHTPOJIb

MOCEIICHNUE 3aHITHI 10 3 3 4
0asuIoB Oamta Oamta Oata

BBIIOJIHEHUE U 3allUTa 21 7 7 7
1ab0pPaTOPHBIX PaboT Oa 0a/IoB 0ayIoB 0ayIoB

Py06e:xHbIii KOHTPOJIb

TectupoBanue 15 6annoB 5 5 5
0aI0B 0aJI0B 0aJIoB

Komnoksnym 24 8 8 8
Oaiia 0a1IoB 0aJIoB 0aJIoB

Hroro 70 23 23 24
0aJL10B 0aj1a 0as1a 0aJ1a
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Kpumepuu ouyenusanusn

ITpu ocBoeHnu aucuumiuHbl popmupyrores komnereHuuu [1K-1. Yka3anHbie KoMIeTeHIIMH
(dbopMHUpPYIOTCSA B COOTBETCTBUU CO CIIEIYIONIMMH dTalamMu:

e (opMHpOBaHHE U pA3BUTHE TEOPETUYECKMX 3HAHWH, NPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMIIETEHIIMSIMU (JIEKLIMOHHBIE 3aHITHSI, CAMOCTOSITENIbHAs paboTa CTy/IEHTOB);

e MpHOOpeTeHHE W PA3BUTHE NPAKTUYECKUX YMEHUH, MPETyCMOTPEHHBIX KOMIETEHIMSIMU
(;mabopaTtopHble paboThI, CAMOCTOSATENbHAS paboTa CTYJICHTOB);

® 3aKperyIeHUE TEOPETHUUECKUX 3HAHWM, YMEHUN U NMPAKTUYECKUX HABBIKOB, IPETyCMOTPEH-
HBIX KOMIIETEHLUSAMH (J1abOpaTOpHbIE PaOOThI, MPAKTUKHU, BBIYCKHAsI KBaTU(UKALMOHHAS

pabora).
0 a 5 1 , 308 a ica 3a
Kpumepuu oyenku Kauecmea 0c60eHUA OUCUUNTIUHDL, 3A6EPUIAIOULETIC 3AUEemOM
banasl
. Pe3yabTa
(pedTHHIOB .
oii T 0CBOe- TpeOoBanusi ypoBHIO cpOPMHPOBAHHOCTH KOMIIETCHIIHI
HUA
OLICHKH)
ynoBie- | OOyvaromuiicss OCBOMJI 3HAHMS, YMEHUS M HAaBBIKM, BXOJALIME B
TBOpU- COCTaB KOMITETEHLIUN:
TEJIbHO ® CIOCOOHOCTh CTPOUTH MpocTelive (pusnueckue U mMaremMaruye-
61-70 (6e3 CKHE MOJETH TNPHOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK 3JIEK-
npoueay- TPOHUKH ¥ HAHOAJIEKTPOHHUKHU Pa3INYHOr0 (PyHKIMOHAIHLHOTO Ha-
pBI cauu 3HAYEHMs, a TaKXKE MCIOJIb30BaTh CTAHJAPTHBIE IPOrPaMMHbBIE
HK3aMEHa) cpencTBa ux KoMibioTepHOro MmoaenupoBanus (ITK-1);
[ )
OBJIE- .
yTio u OO6yuarommuiicst mposiBnisgeT komrnerenuu [1K-1, HO He B ToJIHOM
ToIE IE o (¢ o0BbeMe BXOSIIMX B UX COCTaB AeicTBuii. O0yyaromuiics MOXeT J0-
36-61 S IYCTUTh HEKOTOPbIE HETOYHOCTH, HETPYObI€ OLIMOKH, 3aTPyIHATHCS B
5171 cnaglm U3JI0’KEHUH MaTepHalia, HO MIPaBHIIbHO OTBEYATh Ha 3aJ]aBacMble eMy
p BOIIPOCHI.
HK3aMeHa)
HE JI0My-
MeHee 36 Aoty K
SasLia IIEH K 39K- | KoMnerenum He copMupOBaHbI
3aMeHy
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7.KoHTpPOJIb KypCcOBBIX padoT
B cooTBercTBUU € Y4EOHBIM IJIAHOM IO TUCIUIUINHE KypCOBbIe pabOThl HE MPEIYyCMOTPEHBI.

8.MeToanyeckue MaTepuaJibl, ONpeae/siiolue MpoueIypbl OLleHUBAHUS 3HAHUI, YMEHUI, Ha-
BBIKOB M ONILITA 1eATeIbHOCTH

Pe3y.]'IBTaTBI OCBOCHU: yqe6H0171 AUCTUILINHBI, TOAJICKAIIUC ITIPOBCPKE.

Tabnuma 6.
Peszynomameot OcHognble noxkazamenu Buo oyenounozo mamepuana
o0Oyuenust OYEHKU Pe3yibmamos
(Komnemenyuu) 0byuenus
Crioco0HOCTh 3nams: MeCTO M poJIb MaTeMa- | BelmmonHeHre U 3ammra jgadopaTop-

CTPOUTH IIPOCTEUIINE
buzndeckue u
MaTeMaTHYECKUe
MOJIeJIN IPUOOPOB,
CXEM, YCTPOWCTB U
YCTaHOBOK JJIEK-
TPOHUKHU U
HAHODJICKTPOHUKNU
Pa3NUYHOTO PYHKIH-
OHAJILHOTO Ha3Haye-
HUS, a TAKXKe UC-
I10JIb30BaTh
CTaHJIapTHbIE
IIPOrPaMMHBIE CPEXl-
CTBa UX KOMIIBIOTEP-
HOT'O MOZEJIMPOBAaHUS
(IIK-1)

TUYECKUX MOJIEJIEN TEXHO-
JIOTUYECKHUX MPOLECCOB, MO~
JTYTIPOBOTHUKOBEIX MMPUOOPOB
u UMC B ob6nactu paspa-
OOTKH ¥ MPOU3BOJCTBA
COBPEMEHHBIX M3ENHI JJIeK-
TPOHHOW TEXHHUKH

HBIX paboT;

THUIIOBBIE OIICHOYHBIC MATEPUATIbI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
TUIIOBBIC TECTOBBIE 3aJIaHUS (pa3oden
5.2.);

THUIIOBBIE OIICHOYHBIC MaTEPUAJIbI K
9K3aMeHy (paszoen 6.)

Yumems: BoIOMpATH PyHITAMECH-
TaJIbHBIE (PU3MUYECKUE YpaBHE-
HUS TIPU 33]aHHBIX OTPaHUYe-
HUSX U Ha UX OCHOBE CO3/1a-
BaTh MaTEMaTHYECKUE MOJICITU
JUTsl KOHKPETHBIX TEXHOJIOTH-
YECKHX MPOIIECCOB, MOIYIPO-
BOJIHUKOBBIX MIPUOOPOB U HH-
TErpaIbHbIM MUKPOCXEM

BrimonHenue u 3ammmra 1aboparop-
HBIX padoT;

THUIOBBIC OIICHOYHBIC MaTEPHUAITBI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
THUIIOBBIC TECTOBBIC 3a/1aHUS (pazoe
5.2.);

THUIIOBBIC OIICHOYHBIC MaTEPHAIBI K
JK3aMeHy (paszoden 6.)

Brademy: coBpeMEHHBIM
MaTeMaTHYECKUM alIapaToM,
UCTIOJIB3YEeMbIM ISl IOCTPOe-
HUSI MOJIEJIEH TTOJTyTIPOBOTHH-
KOBBIX TipruoopoB u UMC;
COBpPEMEHHBIMHU
nmporpaMMaMy MaTeMaTuyie-
CKOT'0 MOJICTTUPOBAHUS

Brinonnenue u 3ammra 1adboparop-
HBIX paboT;

TUIIOBBIE OLIEHOYHbIE MaTEPHUAIIBI
JUIsl YCTHOTO onpoca (pazoen 5.1.1);
TUTIOBBIE TECTOBBIE 3a/IaHUS (pa3oe
5.2);

TUIIOBBIE OLICHOYHbIE MaTepHalIbl K
9K3aMeHy (paszoen 6.)

Bradems: merogamu obpa-
OOTKHU U OLIEHKH MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUM.
YMeeT uccaenoBaTth HaHO-
OOBEKTHI.

Brimonnenue u 3ammuTa 1adboparop-
HBIX paboT;

TUTIOBBIC OIICHOYHBIC MATECPHAIIBI
JUIsl YCTHOTO onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIE 3aIAHUS (pazoen
5.2.);

TUTIOBBIC OIICHOYHBIC MaTepPHAIIbI K
JK3aMeHy (paszoen 6.)
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9.Y4eOHO-MeTOAMYECKOE 00ecTieyeHre M CUMIIHHBI
Ochognasa numepamypa

Marmkos O.K. Tpubodusnka KOHCTPYKIIMOHHBIX MaTepuanoB [ DJIeKTPOHHBIN pecypc]: yueo-
Hoe nocobue/ Mamkos HO.K., Manmuii O.B.— DnexTpoH. TekcToBble AaHHbIe.— OMCcK: OMCKHit
rocy/1apCTBEeHHbIN TeXHUYecKuil yuusepcuret, 2017.— 176 c.— Pexum nocryna: http://
www.iprbookshop.ru/78487 . html.— DBC «IPRbooks»
Boiinos K.H. Tpubotexnnka u HaI¢KHOCTh MEXaHUYECKUX CHUCTEM [ DIEKTPOHHBIN pecypc]:
yuebHo-MeToanueckoe nocooue/ Boitnos K.H.— Onekrpon. TexcroBbie nanupie.— CII6.: YHu-
Bepcuter UTMO, UHctuTyT X0noaa u OuorexHonorui, 2014.— 72 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/65322.html.— 3BC «IPRbooks»
Kiapk D.P. Mukpockonm4eckne MeTO/Ibl UCCIICTOBAHMS MAaTEPHATIOB [ DJIEKTPOHHBIN pecypc]:
monorpadus/ Knapk 2.P., D6epxapa K.H.— Dnekrpon. TekcroBbie nanubie.— M.: TexHocde-
pa, 2007.— 376 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/12728.html.— 3B5C
«IPRbooks»

Hononnumenvuas numepamypa
[Tyn-mi. Y., Oysnc ®@. Hanotexnonoruu, M.: Texnocdepa, 2006.
MuponoB B.JI. OcHOBBI ckaHUpYIOLIeH 30H10BoM MuUKpockonuu. M., Texnochepa, 2004
baxtnsun P.3. ®u3ndeckue 0CHOBBI CKAHUPYIOLIEH 30HI0BOM MUKpockonuu, M3a.-so bam. 'Y,
Ya. 2004
Henxos I'.B. Hanotpubomorust: sKcriepuMeHTaIbHbIE (PaKThl M TEOPETHIECCKUE MOIEIH. //
Ycnexu ¢pusnueckux Hayk, 170, Ne6, 585, 2000.
Henxos I'.B. ®usnyeckne acreKkTsl B3aUMOACHCTBUN 30H] -TIOBEPXHOCTh B CKAHUPYIOLIEH 30H-
JoBOM MUKpockomnuu. //HaHo- u MukpocucremHas texauka, Y.1,2. Ne§.9. 2006.

Ilepuoouueckue uzoanusn
[lepeuens nepuonuyeckux u3aaHui, nomydaeMbix oudnuorexoit KbI'Y, B KOTOpBIX CTyAeHT

MOJKET O3HAKOMHTBHCS C COBPEMEHHBIMH JOCTHKEHUSIMHU B 00JACTH HAHOTPUOOJOTHH: DIEKTPOH-
Hasl IPOMBIIIEHHOCTb, MUKpOaIekTpoHnKa, Jnekrponuka HTb, Hano u MukpocuctemHast TexHu-
ka, HaHo- n MuKpocucreMHasi TEXHUKA.

Humepuem-pecypcol

URL: http:/lib.kbsu.ru/ bubnuotexa KBI'Y.

URL: http://www.garant.ru. CripaBounas mpaBoBast cucreMa «I apanr».

URL: http://www. consultant.ru CmpaBounas nmpaBoBas cuctema «Korcynprantl[mrocy.

http://www.studmedlib.ru 9bC «KoHCYIbTaHT CTyA€HTa»

http://www.ph4s.ru -O6pa3oBarenbHbiii mpoekT A.H. Bapruna

URL: http://www. sciencedirect.com. [IpodeccnonansHbie MOUCKOBBIE CUCTEMBI. [10THO-

TekcToBasg 0a3a maHHbeIX ScienceDirect

7. http://metod.ce.cctpu.edu.ru/edu - Ccbuiku Ha HOPTajbl U CaiiThl 00pa30BaTENbHBIX yUpe-
*aeHui. ['ocynapcTBeHHbIe 00pazoBaTeNbHble cTaHaapThl. HopMaTHBHBIE TOKYMEHTHI.

8. http://www.intuit.ru/department/ - becriatnoe qucTaHIOHHOE 00y4yeHue B HanmoHanbHOM
OTtkpeITOM YHHBEpcHUTETE

. http://www.citforum.ru - [Ty0aukanuu 1 0630psI U3 00JaCTH UHTEPHET-TEXHOIOTUI

10. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 31ekTpoHHO-OHMOINOTEUHBIE CH-

CTEMBI

ANl S

10.I1porpamMHoOe o0ecniedeHne COBPEMEHHbIX
HH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT Uil
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1. CrynmeHTBl HMEIOT AOCTYH K €IUHOMY 00pa3oBaTelbHOMY IOpTally, TI€ MOTYT B
OTKPBITOM JOCTYTIE MOJIb30BATHCSA PECypcaMH y4eOHO-METOINYECKOW JTUTepaTyphl, SABISIOUIIMUCS
pazpaboTtkamu Beaymx BY30B Poccun.

2. I peUTHHTOBOTO KOHTPOJISL UCHOJB3YETCSl CUCTEMAa KOMIBbIOTEPHOTO TECTUPOBAHUS Ha
6aze mporpammHoro obecrieuenus Moodle.

3. [Ipu BeINOIHEHUH J1TAOOPATOPHOTO MPAKTUKyMa CTYJIEHTHI B 0043aT€IbHOM HOPSAKE MPO-
BOJIAT 00pabOTKY SKCIEPUMEHTAIBHBIX JAHHBIX C IPUMEHEHHUEM Pa3IMYHBIX IPOrPAMMHBIX CPe.

4. B pamkax obecrieueHUs] IPUMEHEHHUSI KOMIIBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTEIIbHOM
IIPOLIECCE UMEIOTCS CHEUATN3UPOBAaHHBIE KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM NTPOTPAMMHBIM
o0ecrnieueHrneM U UMEIOIIUM BbixoJ B IHTepHeT.

11.MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUNTHHBI

MarepuaabHO-TEXHMYECKYI0 0a3y Uil IPOBEICHUS 3aHATHIA MO JUCUUIUINHE COCTABIISIOT:

e  CIELMATM3UPOBAHHAS ayAUTOPHS], UCIIOJIb3yeMasi IPH IPOBEICHUH 3aHATHI JIEKIIMOHHOTO
tuma Ne238, pacnonokerHas 1o aapecy: 360004, Kabapino-bankapckas peciryOnmka, T.
Hampunk, yn. Yepnbiuesckoro, 175, yueOHbli kopryc yHuBepcurera Ned (OMOD),
OCHAIIIEHHAS! MyJBTUMEANIHBIM TIPOESKTOPOM M KOMILIEKTOM armaparypbl, O3BOJISIOIEH
JIEMOHCTPUPOBATh TEKCTOBBIE U TpaUIECKUE MaTepHaIIBI;

e paboyee MECTO MpernoJaBaTes;

e pabouyne MecTa CTYJCHTOB;

® MelsloBast IOCKa.

MynpTuMenniiHas Npe3eHTalus, CONMPOBOXKIAONIAS JIEKIIUIO, MO3BOJIAET MPENo/iaBaTelio
aKIEHTUPOBATh BHUMAHHUE CTYJICHUECKON ayTUTOPUU Ha KIIFOYEBBIX BOMPOCAX JICKIHH.

HucrtunmHa obOecrieueHa:

e TECTOBBIM MaTepuajiaMM B OJJEKTPOHHOM oOyuaromeit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

®  KHIDKHBIM (OHJIOM OMOJINOTEKH;

® DJEKTPOHHBIMU BEPCUSMU JIEKIIUN U YYEOHUKOB.

JlaGopaTopHbIit TpakTUKyM MPOBOAUTCS B Jlabopatopun Ne42(, pacroioKeHHOU 10 ajipecy:
360004, KabapauHo-bankapckas pecryonuka, T. Hampbuuk, yn. UepHsimeBckoro, 175, ydeOHbIi
kopryc yHuBepcurera Ne4 (OM®). JlabopaTopusi ocHaleHa COBPEMEHHBIM MPOrPaMMHBIM 00ec-
neyeHueM (omnepannonHas cucreMamu Windows 10, s3p1ku mporpamMmmupoBanus Jendu, C++ )u Bbi-
x010M B UHTEpHET.

CtyneHTsl UMEIOT A0CTyn 4epe3 MHTepHET AOCTYN K AJIEKTPOHHOM o0ydaromieil cucreme
«Moodle» (OTKpBITHIf yHHBEPCHUTET), KOTOpas IMO3BOJSET pa3MelaTh JIIEKTPOHHbBIE yUeOHBIC
Kypchl B CBOOOIHOM JIOCTYIIE JJIsi CTYJICHTOB YHHUBEPCUTETA.

[Ipu npoBeieHUM 3aHATHH JIEKIIMOHHOTO THUIA U JIAOOPATOPHBIX 3aHATUI HCIIOIB3YIOTCS:
JIUYEHIUOHHOE NPOZPAMMHOE 0DecneueHue U c60000HO PACRPOCMPAHAEMbLE RPOZPAMMBL:

e Microsoft Office nuuensusi: Jlorosop Nel35 or 22.05.2018, moroop Ne 5-21100 ot
20.09.2017, ceptudukat ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 or 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009, cep-
tudukat ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader numenH3susi: mpemoctaBisercss OecIlaTHO Ha
YCIIOBUSIX 10 azpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuiieH3us: npeaocraBisercs
OecrjaTHO Ha YCJIOBHSAX JIMLIEH3MOHHBIX COIJIAIEHWH Ha IpOrpaMMHOE OOecredeHHe ¢
OTKPBITHIM HUCXOAHBIM KOJOM 10 ajapecy https://code.google.com/intl/ru/chromium/
terms.html.
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JUIA CTYJ€HTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbsl CO3/IaHbl CIIELUAJIBHBIE YCIOBUS
JUI TIOJTy4eHus1 oOpazoBaHus. sl CTyJIEHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSI CO3/IaHbI
CrieAIbHBIE YCIIOBHS JUTS TOTy4YeHHs: 00pa3zoBanus. CrielMalu3upoBaHHOE ITOMEIICHUE TSI THBATIMIIOB
pacrnionokeHo 1o anpecy: 360004, Kabapmuno-bankapckas pecrmybOmuka, r. Hampumk, yin. UepHbieB-
ckoro, 173, raBHbIi y4eOHbIH KOpITyc YHUBEpCHTETa, ayuropust Nel45.

B nensix mocTynmHOCTH MOTydeHHs BbICHIET0 oOpa3oBaHMs MO 00pa30BaTENbHBIM MPOrpaMMaM
MHBAJIWAAMU U JIUIAMUA C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbs YHHBEPCHUTETOM obecrie-
YHBaeTCS:

e aIbTEpPHATHBHOH Bepcuel opuuuanbHOro caifTa B ceTu «MHTepHeT» A caboBUAALIMX;

® [PUCYTCTBHE aCCHUCTEHTA, OKa3bIBAIOLIETO 00yUaIoIeMycst HEOOXO0AUMYIO TIOMOIIIb;

e JUIsl MHBAJIMJIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS 110 CIIyXy — TyOiaupo-
BaHUE BCIIyX CIIPABOYHOM MH(POpPMALMU O pacHMCaHUM Y4eOHBIX 3aHATHUH; oOecrieueHue
Ha/IJISKAIIMMU 3ByKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUS MH(POPMALINY;

11 THBAJIUIOB U JIMIL C OTPaHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbsI, UMEIOIUX HapyIlle-
HUS ONIOPHO-/IBUTATEIBHOTO arnapaTa, Co3/1aHbl MaTepHaIbHO-TEXHHUECKUE YCIIOBHsI, 00ec-
MIEYNBAIOINE BO3MOXHOCTh OECIPENSITCTBEHHOT O 10CTyNa 00yUarouxcs B yueOHbIe ToMe-
IICHUS, 00OBEKTY MUTAHUS, TyaJICTHbIC U APYTHE MOMEIICHUSI YHUBEPCUTETA, a TAKXKe Mpe-
ObIBaHMA B YKa3aHHBIX IOMEIIEHUX (HaJIMYUe pacIIMPEHHbIX JBEPHBIX POEMOB, OPYY-
HeH U IpyruxX NpUCIIOCOONICHU).
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JIner usmMeHeHuii (1onoTHeHnii) B padoydeii nporpaMmme JMCHUILIHHBI (MOIYJIs)
«®Du3nKa ¥ TEXHOJIOTUSI HAHOTPUOOKOHTAKTOBY» 1O HANPaBIECHUIO OTOTOBKU
11.03.04 DnexkTpoHUKa M HAHOAIEKTPOHUKA poduiib CoBpeMEeHHbIE HHPOPMALMOHHBIE
TEXHOJIOTHH B 3JI€KTPOHHON TexHuke Ha 2021 — 2022 y4yeOHblii rox

Ne i/ daemenT (myHkT) PII{ Ilepeyenb BHO- Mpumeua-
CHUMBbIX M3MEHEHUI HUe

Obcyocoena u pekomenoo8ana Ha 3acedanuu Kagheopbvl_

AIIEKTPOHUKH U IIU(PPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOT UM, TPOTOKOI Ne OT « »
2021 r.
3aBeayronuii kageapoit / P.I11. Temes/
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