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Pabouas nporpamma npegHazHadeHa JUisl PENnoiaBaHusl AUCUMILTUHBL (Moayns) «Dusmnka u
TEXHOJIOTUS] HAHOTPUOOKOHTAKTOBY» BapUaTUBHON YacTh AUCHUILINH 1o BeiOopy b1.B.J1B.04.02. 6a-
KaJlaBpaM O4HOW (opMbl 0Oy4eHHS 1Mo HampasiaeHuto moaroToBku 11.03.04 DnekTpoHuka U HaHO-
3NIeKTpOoHUKa Tpoduiie CoBpeMeHHbIE HHPOPMALMOHHBIE TEXHOJIIOTUH B JJIEKTPOHHON TEXHUKE, 00Y-
yarmmxcs B 4 ceMecTpe, 2 Kypcea.

Pabouas mporpamma AUCHUIUIMHBL (MOAYIsl) «DHU3UKA U TEXHOJOTHSI HAHOTPUOOKOHTAKTOBY
COCTaBJIEHA C YYETOM (pe/iepalIbHOTr0 rocyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAApTa BBICIIETO 00-
pa3oBaHus 0 HanpasieHUIo noaroToBku 11.03.04 DiekTpoHMKa U HAHOAJIEKTPOHUKA, YTBEPKICH-
HOTO Mprka3zoM MuHHCTEpcTBa 00pazoBanus U Hayku Poccuiickoit denepanuu ot 19 centsiops 2017
r3a Ne 927.
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1.Ileab 1 3aqaum 0CBOEHMSI JUCHTUNIJIMHBI (MOIYJIs)
ey ocBOEHUS TUCUUIUTMHBI (MOAYIIs1) «DU3HKa U TEXHOIOTHSI HAHOTPUOOKOHTAKTOBY: (op-
MHUpOBaHHE 00OOIIEHHBIX MPEACTaBICHUI O TEOPUU U MPAKTUKE (EHOMEHA TPEHUs Kak Ipeodpas3o-
BaTelsl IBIKCHHWE B MAlIMHAX U MEXaHM3Max (TEXHHYECKUX CUCTeMax, (HOpMUPOBAHHE OCHOBHBIX
(GU3nUecKuX MpeICTaBICHUM, CBA3aHHBIX C (DPU3MKOM B3aUMOJEMCTBUSA Majoro IMpoOHOro Tea
(30Ha) ¢ TOBEPXHOCTHIO 00Pa3I0B U MOIU(UKAIIUEH UX CBOWCTB B MPOIecCe KOHTAKTHOTO HArpy-
KEHUS U JIATEPAIbHOTO JIBUXKEHUS.
3agaum quctUIIMHbL (MOAYst) «PHU3UKa M TEXHOJIOTUSI HAHOTPUOOKOHTAKTOBY:!
® 03HAaKOMJICHHE C OCHOBHBIMHU METOJIaMH (PU3HUECKOTrO (TEOPETUUECKOr0) MOJECIUPOBAHMS
TpUOOCUCTEM U PACUETHBIX MOJENIEN TPEHUS;
® 03HAaKOMJICHHE C IPUEMaMU OLICHKH U pacdyéra TPEHMs, N3HAILMBAHUS U CMa3KHy;
® 03HAaKOMJICHHME C METOJaMM SKCIEpUMEHTa (TPUOOTEXHUKH) U MTPaBUJIaMH SKCIUTyaTalluu U
JMarHOCTUKU TPHOOCUCTEM.
® [IOJY4YUTh HABBIKM PEIICHUs 3a]a4, CBSI3aHHBIX C MPUMEHEHHEM CKaHUPYIOLIEH 30HI0BOMU
MHUKPOCKOIIUY U HAHOTPUOOJIOTUU:
® OCBOUTb METO/Ibl KOMIIBIOTEPHOTO MOJICIMPOBAHUS, CBA3aHHBIE C (DYHKIIMOHUPOBAHUEM CKa-
HUPYIOIUX 30HJOBBIX MHUKPOCKOIIOB W HHTEpHpeTaluedl 3KCIEepUMEHTAIbHBIX JaHHbBIX
(MpUHIUIIBI KaIPOBOM pa3BEPTKHU, PEKUMbI U3MEPEHNS TYHHEJIbHOTO TOKAa M CHJIOBBIX B3au-
MOJCHCTBUI MEXIYy 30HAMPYIOIIEH HUITIOW M TOBEPXHOCTBIO, CO3JJaHHE HCKYCCTBEHHBIX
CTPYKTYp Ha MIOBEPXHOCTH TBEPABIX TEN U T.1.).
® [IOJyYUTb IPEJCTABICHUE O COBPEMEHHBIX JOCTH)KEHUSX, CBSI3aHHBIX C Pa3BUTHEM U IIPUMe-
HEHHMEM 30HJIOBBIX METOOB JJIsl UCCIIEIOBAHUSA U MOAU(UKALIUYU TOBEPXHOCTH

2. Mecto aucuuniannsl B crpykrype OIIOII BO

Juctunnmna «Pu3nKa U TEXHOJIOTHS HAHOTPUOOKOHTAKTOBY» B cTpykType OITOIT BO BkItHO-
YyeHa B BapuaTHBHYIO yacTh O1oka b1.B./IB.04.02. (nucuurinHa mo BeIOOpY) U U3ydaeTcs Oakanas-
pamu 11.03.04 DnexTpoHuKa U HAHOIJIEKTPOHUKA, Tpopuias CoBpeMeHHbIE HHPOPMAILIMOHHBIE TEX-
HOJIOTHH B DJIGKTPOHHOM TEXHUKE B 4 ceMecTpe 2 Kypca.

JlucuuiuinHa onvpaeTcs Ha 3HAHUsS, YMEHUS U KOMIICTCHIIUU, TIPUOOpPETeHHBIE B chopMupo-
BaHHBIC B PE3yJbTaTe M3YYCHUS AUCUUIIIMH MAaTeMAaTUYECKOTO UM (PU3UYECKOT0 MOIYJeH, AUCIIU-
rHbBL «HDOpMaMOHHBIE TEXHOJIOTHI.

OcBoeHMe JaHHOU TUCIUIUIMHEI, B CBOIO OYepelb, HEOOXOIUMO ISl YCTIEIIHOTO YCBOCHHSI, B
MOCJEAYIOIIEM, TAKON TUCIUIUINHBI, KaK «PU3NYECKUE CBOMCTBA HAHOCTPYKTYP U HECTPYKTYPHUPO-
BaHHBIX MaTepHanoBy, «CBONCTBA YIIepOAHBIX HAHOCTPYKTYP (TpadeH, HaHOTPYOKH, PYIIIEPEHbI ).

3 TpeGoBaHus K pe3yJabTaTaM OCBOCHHS COCPIKAHUS M CHHUIIIMHbBI
[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha POPMUPOBAHUE BJIEMEHTOB CIIEIYIOIINX KOM-
nereHuii B coorsercteun ¢ I'OC BO n OITOIT BO no nanHOMy HanpaBiI€HHIO NOATOTOBKU CO
CIIEYIOIIUMHU KPUTEPUSIMU OLICHUBAHUSI pE3yJIbTaTOB O0yUYEHUS:
npogeccnonanpubix (I1K):
®  CrOCOOHOCTHIO CTPOUTH MpOCTENIINE (PU3NUECKHE U MAaTEMAaTHUYECKIE MOJIETTH IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK 3JIEKTPOHUKHM M HAHOZJIEKTPOHUKU PA3NUYHOTO (PYHKIMOHATIHLHOTO
Ha3Ha4Y€HMs], a TAK)KE MCIOJIb30BaTh CTAHJAPTHBIE IPOrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOIO
monenupoBanus (I1K-1);

e JIKC-b.1.1.CnocobeH cTpouTh GU3NUECKUE U MATEMAaTHIECKUE MOJIEJIM MOJIeNeH, y3II0B, 0J10-
KOB
e [IKC-Bb.1.2. Cioco6eH mob30BaThCSl METOIAMU KOMITHIOTEPHOTO MOICTUPOBAHHS



B pe3ynbraTe 0CBOGHUS TUCHMIIIIMHBI 00y4arOUIUics JOKEH:

3namb: MECTO U POJIb MATEMATUYECKUX MOJIENIEH TEXHOJOTHYECKUX MTPOLIECCOB, IIOJIYIPOBOIHHU-
KoBbIX Ipr6opos 1 UMC B o6nactu pa3paboTKH M IPOM3BOICTBA COBPEMEHHBIX U3/EU 3JIEKTPOH-
HOH TCXHUKHU; OCHOBBI MCTPOJIOTUH U CTAaHAAPTU3ALIUN, OCHOBHBIC METOAbI U3MCPCHUA @HSHHGCKI/IX
BEJIMYMH, HOMEHKJIATYPY METPOJIOTrHYECKUX XapAKTEPUCTUK U IPUHLIAIL ICHCTBUS Pa3IUYHbBIX THIIOB
CPENCTB U3MEPEHUN.

Ymemo: BbIOMpaTh QyHIAMEHTAIbHBIE (U3NYECKHE YPABHEHUS IIPU 3a/1aHHBIX OTPAaHUYEHUAX U
Ha UX OCHOBC CO34aBaTb MAaTCMATUYICCKUC MOJCIN NJId KOHKPETHBIX TCXHOJIOTHYCCKUX ITPOLICCCOB,
HOJIYIIPOBOJAHUKOBBIX IPUOOPOB U MHTErPAJIbHBIM MUKPOCXEM; IPAaBUIIBHO BBIOMPATh CPEJCTBA U3-
MepeHHi, pa3padaThIBaTh METOIMKH BBHITIOJTHEHUS U3MEPEHUH, OCYIIECTBIATh KOHTPOJIb 32 COCTOS-
HUEM M IPUMEHEHHEM KOHTPOJIbHO-U3MEPUTEIBHOIO 000pYNOBaHUS, IMPOBOAUTH KaIHMOPOBKY
CPENCTB U3MEPEHUN.

Bnademw: COBpEMEHHBIM MaTEMATUYECKUM allapaToM, UCIOIb3YEMbIM JIs IOCTPOECHUS MOJE-
JIe¥ OyIPOBOHUKOBBIX MTPrOOpoB 1t UMC; cOBpeMeHHBIME IPOrpaMMaMH MAaTEMATHYECKOTO MO-
JIeTUPOBaHUs; METOJaMH 00paOOTKU M OLIEHKHU MOTPELUIHOCTH PE3yJIbTaTOB U3MEpEHHH. YMeeT uc-
CJIeZIOBAaTh HAHOOOBEKTHI.

4. Coep:kanne U CTPYKTYPa AUCHMILINHBI
Cooepotcanue pazoenoe OucyuniuHbl

Tabmuna 1
No Haumenosa- Coneprkanue paszjena Kon ®dopma
pas3- | Hue paszaena KOH- TEKy-
nena TPOJMU- | ILEro
pyeMoH | KOH-
KOMIIe- | TpOJIs
TEHLUU
(unm ee
4acTn)
1 Beenenue Tpubonorus. Tpuborexuuka. 3nauenue tpudonorun | [1IK-1, | 13, I1P,
U TpUOOTEeXHUKH. VIcTOpHUs pa3BUTUS HAYKH O Tpe- K, PK,
Huu. Knaccuduxkanus tpenus. 3akoHbl TpeHUA. Xa- T
paKTEPHbIE OTIIMYUS HAHOCUCTEM U NIPUYMHBI UX T10-
aBiieHusl. HexoTopble 13 IpUOPUTETHBIX HalpaBJie-
HUW HAHOCTPYKTYPHOU TEXHOJIOTHH.
2 CaoiicTBa Hekortopsle cBoCTBA TBEPIBIX TEI U )KUIKOCTEM. IK-1, | A3, I1P,
TBepAbIx Ten | DopMupoBaHue CTPYKTYpPHI 1e(OPMUPOBAHHBIX Me- K, PK,
U KUJIKOCTH tayuioB. Tpenue. O6001eHHBIC, (PU3NUECKUE MTpeI- T
CTaBJIEHUSI O IPUPOJIe TpeHUs. MeTos Tpubo’proau-
HaMUKU
3 Ouznyeckue | Tepmuueckue, aire3nOHHBIE, TPUOOTOTHYECKHUE U IIK-1, | A3, IIP,
MOJIEJH B3a- | XuMHU4eckue 3hPexTs K, PK,
UMOJIe- T
CTBHM 30H-
JI0B C II0-
BEPXHO-
CTSIMHU




Ousnueckue | IOPexT MpUITHIaHUA-CKOTBKCHHUS. AATe3HOHHBIC IK-1, | A3, I1P,
nporeccel B | apdexTsl. Xumuueckue 3¢dexrsr. ObpazoBanue K, PK,
HAHOTPUOO- | BMSATHH U LApalvH, u3Hoc. ['paHn4Has cMa3ka u T
KOHTaKTax CABUTOBOE YIOPSAAOUYEHHUE INIEHOUHBIX CTPYKTYP.
Meramuecky € HAHOKOHTAKThl. TpeHue MICHOK,
a/IcCOpOMPOBAHHBIX HA TOBEPXHOCTSX CBEPXIPOBO/I-
HUKOB. 8. TpubosMuccus 4acTull, 3JeKTPOMarHuT-
HBIX ¥ aKyCTUYECKUX BOJIH.
VYerporictBo u | CuiloBble B3aMMOCUCTBUS M TyHHeaupoBanue snek- | [IK-1, | I3, I1P,
HPUHLIUIIBI TPOHOB B HAHOKOHTAKTax. Y CTPOMCTBO U NMPUHLMUIIBI K, PK,
paboThl cKka- | pabOTBI CKAHUPYIOLIUX 30HOBBIX MUKPOCKOIIOB T
HUPYIOIINX
30H]I0BBIX
MHUKPOCKOIIOB
OCHOBHEBIE dusnyeckue MO B3auMOIeHCTBUI 30H00B ¢ mo- | [1K-1, 13, I1P,
PEXUMBI BEPXHOCTBIO. PEXKUM M3MepeHNsI HOPMAJIbHBIX CHUIIL. K, PK,
dbyHKIIMOHU- | PexxuM n3mepeHus atepaibHbIX CHil. MoaynsiuoH- T
poBaHus HBIN pexxuM. V3MepeHne HOpMaIbHOM )KECTKOCTH U
ATOMHO-CUJIO- | HAHOMHJEHTOPHI. JlaTepasibHast )K€CTKOCTh U CHJIa
BbIX MHKpO- | TpeHus. [Ipobiembl KamuOpOBKU CUII U ONPEEIICHUS
CKOIIOB dbopmbl 30H1a. [Ipyrue npubopsl, IpuMeHsieMbIe B
HAHOTPUOOJIOTHH.
Teopus cun | [Ipubnuxenust KOHTaKTHOM MexaHuKu U cpaBHenue ¢ | [IK-1, | I3, [P,
TpEHUs B nanHeiMu ACM. IlpocTeie Moaenu cui TpeHus, 3¢- K, PK,
HAHOTPUOO- | (DEKT MPUIIUIIAHUS - CKOJIBKEHUS U MOJICTTUPOBAHUE T
KOHTaKTax M300paXCHUH MOBEPXHOCTH B KOHTAKTHOM MoOJie
ACM. Ilpumenenue MeTo/1a MOJIEKYJIAPHOM IUHA-
MUKH. Teopust aare3uoHHOro TpeHud. uHamuye-
CKHe cuiIbl TpeHus. [Ipyrue teopumu.
Dkcnepu- Ocnosnble Mol ckanupoBanust ACM u CTM (ksa- | [IK-1, | A3, TP,
MEHTAJIbHbIE 3UCTAaTUYECKHUE peXKUMBI). JIMHAMHUECKHEe PEKUMBI K, PK,
METO/IbI UC- C3M. Mertponorus 1 co3JaHue HAHOCTPYKTYp 30H- T
CJIeIOBaHUS JIOBBIMU METOJIaMU
KOHTaKTHBIX
B3aUMOJICH-
CTBUHI

B tabnune 1 nmpuBoauTCS OnMMCaHUE COJAEP)KAaHUS TUCUUIUIMHBI, CTPYKTYPUPOBAHHOE IO
paszenaM, ¢ yKazaHUEeM IO KaXJIOMY pasjieny (GOpMbl TEKYIIEro KOHTPOJIS: 3allluTa JJabopaTopHOH
pabotsl (JIP), kypcosoii pa6otsl (KP), komnokBuym (K), pyoexunsiii koutpons (PK), TectupoBanue
(T)un 1.1

Cmpykmypa oucyuniuHul

OO0mas Tpy10eMKOCTh IUCHUIUINHBI COCTaBIsIeT 3 3a4eTHbIe enuHuIlbl (108 yacoB)
Tabmanma 2



Buna padorsl

TpyaoeMKkoCTb, 4achl

4 cemecTp Bcero
O01ast TPy10eMKOCTh (B Yacax) 108 108
KonrakTHasi pa6ora (B yacax): 45 51
Jlexyuonnwie sanamus (J1) 15 15
Ilpakxmuueckue 3auamus (113) 30 30
CamocrosiTesibHas padoTa (B 4acax): 36 36

Kypcogas pa6ora (KP)/ Kypcosoit mpoekt (KIT)

He npenycmotpen

He npenycmorpen

CamocTosITenbHOE U3YyUEHUE Pa3/iesIoB/TeM

IMoaroroBKa U NPOXoKIAeHNE MPOMEKYTOYHOM

27

27

arrecranuun

Bun

HpOMe)I(YTOqHOﬁ arrecrauguu OK3aMCH

Jexkyuonnvle 3anamusn
Tabmuna 3

Tema

Crpykrypa Kypca. Pelitunroseie meponpusatusi. Pekomennyemas nureparypa. Llens u 3a-
Jna4yu Kypca. TepMUHOJIOTHS, HEKOTOPBIE ONPECIICHUS U TIOHATHUS.

Tpubonorus. Tpuborexnuka. ctopust pa3BUTHs HayKH 0 TpeHUH. Kitaccupukanus TpeHusl.
3aKoHbI TpeHus. XapaKTepHbIE OTINYHS HAHOCUCTEM U IIPUYUHBI UX MTOSBICHMUS.

CBolicTBa TBEPALIX TCJI U )KUAKOCTHU

Du3nyecKue MOJEIN B3aUMOJAEHCTBUI 30H/I0B C IOBEPXHOCTIMHU

dusznueckue IIPpOHCCChI B HaHOTpI/I6OKOHTaKTaX

YCTpoNCTBO U MPUHLIMIIBI paOOThl CKAHUPYIOIIKX 30HI0BBIX MUKPOCKOIIOB

OcHOBHBIE PCKUMBI (1)yHKIII/IOHI/IpOBaHI/I$I ATOMHO-CHUJIOBBIX MUKPOCKOIIOB

Teopnﬂ CUJI TPCHUS B HaHOTpI/I6OKOHTaKTaX

Al R Rl Pl B

3KCH€pI/IM€HTaHI>HI>IC METOABI UCCIICAOBAHU KOHTAKTHBIX BSaI/IMOIIef/'ICTBI/Iﬁ

Ilpakmuueckue 3anamus
Tao0nuua 4.

Tema

yCTpOﬁCTBO " MPpUHIUIIBL pa6OTBI CKaHUPYIOMUX 30HJOBLIX MUKPOCKOIIOB

OcHoBHbIE MOJbI cKaHupoBaHust ACM

OcHoBHbBIC MOJbI CKAHUPOBAHUSA CTM. KBa3ucrarudeckue PCKUMBI.

Junamuueckue pexxumbl C3M.

N[N =

MeTpoJiorus M CO31aHNE HAHOCTPYKTYP 30HJOBBIMH METOJIAMH

CamocTosiTe/IbHOE U3yYeHHe Pa3/1e/10B JUCHUILIMHBI
TabOmwua 5.

Ne

BOI’lpOCbl, BbIHOCUMbBLE HA CAMOCMOAME/IbHOE U3)YHUEHUE

TpubotexHnueckne XapakTepUCTUKH HAHOCTPYKTYpP B 30HE KOHTAaKTHOTO B3auUMO/IEH-
CTBUsI MaT€pUaJIOB

O6opynoBanue, IpuOOpPbl U METOJIMKA UCCIIEIOBAaHUS HAHOCTPYKTYP B 30HE KOHTAKT-
HOT'0 B3aUMOJICHCTBUSI MaTEpUAJIOB

(O8]

3J'ICKTpOHHO-,Z[I/ICJ'IOKaI_II/IOHHaH TCOPHA KOHTAKTHOI'O B3aHMOJICHCTBUA MaTCpHraJioB

KnacTepHblil MEXaHH3M MEXAHUYECKUX CBOMCTB KOHTAKTUPYIONIUX MAaTEPUAIIOB




dusnyeckre 3aKOHOMEPHOCTH, OMPEACIISAIONINE CYIITHOCTh MPOIECCOB MPH KOHTAKTHOM
B3aUMOJICHICTBUU MaTEpPHAJIOB
BrusiHue Ha4ampHOTO COCTOSIHHS MaTepHalia MOBEPXHOCTHOTO €10 Ha (popMUpoBaHUE
KJIACTEPHBIX HAHOCTPYKTYP MPU TPEHUHU.
Uucnennoe M -moienupoBanre KOHTaAKTOB 30H1-00pa3el; B ACM.
DHEPreTUYECKUE U CUIIOBBIE XapaKTEPUCTUKU KOHTAKTOB
DHEpPreTUYECKHUEe U CUIIOBBIC XapaKTEPUCTHKHA KOHTAKTOB HA OCHOBE MOJIEIIU TTOTPY-
’KEHHOI'0 aToMa
DHEpPreTUYECKUEe U CUIIOBBIC XapaKTEPUCTUKH KOHTAKTOB Ha OCHOBE MOTeHIMa1a JIeH-
Hapjaa-/xoHca
11 Yucnennoe M/1 -MoaenmpoBaHue METAJUIMYECKUX HAHOKJIACTEPOB.

O |0 O

10

12 CTpyKTypHBIC U SHEPIreTUUECKHE XapaKTEPUCTUKHI
13 30H10Basi MUKPOCKOIIHUS OJMKHETO MOJIS

14 Tepmuueckasi 30H10Basi MUKPOCKOITHS

15 PaguannoHHBbI TeI000MeH 30H]1a ¢ TOBEPXHOCTHIO

5. OnleHOYHbIE MATEPHUAJIBI VISl TEKYLIETr0 U Py0eKHOIr0 KOHTPOJIA YCIIeBA€MOCTH U MPOMEXKY-
TOYHOM aTTEeCTAHU

5.1. Ko/utokBHYyM
B cemectpe npoBoasaTcs 3 KOIJIOKBUYMa, KOTOPBIE OLICHUBAIOTCS 110 8 OAIIOB KasK/IbIi.

Bonpocut, ébinocumble Ha KOLLOKEUYM
(konmpoaupyemvie komnemenyuu [1K-1)

Ilepeuiit Konokeuym

1. TpuGonorus. TpuboTexHuka.

2. 3HayeHue TpUOOJIOTUU U TPUOOTEXHUKHU.

3. Hcropus pa3Butus Hayku o TpeHuu. Knaccudukanus Tpenus.

4. 3aKOoHBI TPEHHUSI.

5. XapakTepHble OTIMYHS HAHOCUCTEM U NPUYMHBI UX MOsBICHUA. HekoTopble N3 MPUOPUTETHBIX
HaIlpaBJICHUI HAHOCTPYKTYPHOU TEXHOJIOTHH.

6. CBoiicTBa TBEPABIX TEI U KUAKOCTEH.

7. ®dopmupoBaHHE CTPYKTYpPHI 1€(OPMUPOBAHHBIX METAJLIOB.

Bmopoii konnoxkeuym

1. Tpenue. O6001meHHbIe, pU3HUECKHUE MTPEJICTABICHUS O PUpoIe TpeHus. Metoa Tpubosproau-
HAMHKH

Tepmuueckue, aare3noHHbIE, TPUOOIOTNYECKHE U XUMHUYECKHE (P (EKTHI.

DddexT npuIunaHusi-CKOIbKEHUS.

Anreznonsble 3¢ ¢dekTsl. XuMuieckue 3PpPexTs.

OO0pa3oBaHre BMITHH U [IapaIvH, H3HOC.

I'pannyHast cMa3ka U CIIBUTOBOE YIOPSAJOUYECHUE TNIEHOYHBIX CTPYKTYD.

Mertammniyeckn € HAaHOKOHTAaKThl. TpeHne TIeHOK, aIcOpOUPOBaHHBIX Ha TIOBEPXHOCTSIX CBEPX-
MIPOBOJIHUKOB.

NoUnAEwD

Tpemuii Kon10KeuUyMm

1. Tpubosmuccus yacTull, 31EKTPOMArHUTHBIX U aKyCTUYECKUX BOJH.

2. CunoBble B3aUMOJICHCTBUS U TYHHEIUPOBAHKE JIEKTPOHOB B HAHOKOHTAKTAX.
3. YerpoHcTBO U MPUHLIMIIBI pad0Thl CKAHUPYIOIIHUX 30HI0BBIX MUKPOCKOIIOB

4. @usnyeckue MOAEIN B3aUMOAEHCTBUN 30HA0B C IOBEPXHOCTBIO.



Nowm

MoayJsIMMOHHBINA PEXKUM.

Pexomenoauuu npu nodzomogke K KO110KUyMy

Pexxum n3mepeHnss HopMaabHBIX CHJL.
Pexxnm n3mepeHus narepanbHbIX CUIL.

L4 HpOpa6OTaTb KOHCIICKTBI JICKITUM 110 BOIIPOCAaM KOJIUJIOKBHUYMaA,
® IIPOYUTATh OCHOBHYIO U JOIIOJIHUTCIIBHYIO JUTEPATYPY, PCKOMEHAOBAHHYIO 110 U3y4Ya€MbIM BO-

nmpocawm;

® OTBETUTH Ha BONPOCHI KOJUIOKBUYMA;
® [IpU 3aTPyJHEHUSX, IPOKOHCYJIbTUPOBATHCS C IIPENOIaBATEIIEM.

Kpumepuu oyenueanus

KaeT CYIECTBEHHbIC OIIMOKHU
B OTBETaxX Ha BOIMPOCHI.

IIPOCHI KOJUIOKBUYMA,
JIOMYCKaeT HETOYHO-
CTH B OTBETE HA BO-
poc

IPaMOTHO H 10 CY-
IIECTBY W3Jaraet
ero, JIOMycKas He-
KOTOpPbIC HETOYHO-
CTH B OTBETEC Ha
BOITPOC.

Ounenka
HEy/10BJIETBOPUTEIbHO YnoBiaersopu- X0po1Io OTJINYHO
2 bas1a TeJbHO 4 ajl1a 6 6as10B 8 6aJ10B
CryneHT He 3HaeT 3HauuTeldb- | CTyqeHT noBepx- | CtyneHT xopomuo | CTyIeHT B MOJIHOM
HOW 4YacTH BOIPOCOB, JONYyC- | HOCTHO 3HaeT BO- | 3HAeT Marepuai, | o0beMe 3HaeT Ma-

Tepuai, TPamMOTHO
U M0 CYIIECTBY HU3-
JaraeTr ero, He Jo-
mycKasi CylIeCTBEH-
HBIX HETOYHOCTEH B
OTBETE Ha BOINPOC.

5.2.00pa3ubl TeCTOBBIX 3aJaHU I

(koumponupyemvle komnemenyuu I1K-1)
Nel. Cxanupyronmii cuinoBoil MUKpOCKOMN ObLT H300pETEH B
A. B Poccun, B pusuko-rexunyeckom uncturyre um. Modde

B. B CIIIA, IBM

C. B repmanckom ¢unuane IBM
D. B mBeitnapckom ¢punuane IBM

Ne2. KanTuiesep uCnosb3yeTcsi B MUKPOCKOIIE
A. CkaHupyOIUN CUIOBON MUKPOCKOI
B. Ckanupyroomuii TyHHEIbHBIH MUKPOCKOII

C. PacTpoBblii MUKpOCKOTI

D. IIpocBeuynBaromuii 3J1€KTPOHHBIM MUKPOCKOII

Ne3. PaboTa ckaHMpYIOIIEro TYHEJIBHOTO MUKPOCKOTIa OCHOBAaHA Ha:
A. Jludpakuun peHTTeHOBCKUX JTy4de
B. Oddexre TyHHETUPOBAHUS ANEKTPOHOB Yepe3 TOHKUHN AUAIEKTPUUECKUN TPOMEXKYTOK
MEXy IPOBOIAIIEH TOBEPXHOCTHIO 00pasiia M CBEPXOCTPOI UIIIOi

C. IlpocBeunBanuu 06pasiia peHTT€HOBCKUMHU JIydaMu
D. IIpocBeunBanuu 00pasiia My4KoM 3JIEKTPOHOB IpU yckopstomieM Hanpsbkernu 200-400 kB

Ne4. Kak BenmuurHa TYHHEIBHOTO TOKA IPU pabOTe TYHHEIBHOTO MUKPOCKOIIA 3aBUCUT OT pPaccTosi-
HUSL MEX]Ty OCTPUEM UTJIbl U UCCIIEyeMbIM 00pa3iioM?

onwp>

JInHelHO BO3pacTaeT ¢ yMEHBIIEHUEM PaCCTOSHUS

JInHelHO yMEHBIIIAETCS C YMEHBIIEHUEM PACCTOSTHUS
OKCHOHEHIIMAIBHO BO3PACTAET C YMEHBIIEHUEM PACCTOSIHUS
OKCITIOHEHIIMATIbHO YMEHBIIIAETCS ¢ YMEHBIICHUEM PACCTOSHUS
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No5. Kakoit 3 MEKpOCKOIIOB H300pETEH TT03KE OCTATBbHBIX?
CxaHUpYIOMIUI CHIIOBOM MUKPOCKOIT
CKaHUPYIOMIMH TYHHEIbHBIA MUKPOCKOIT
PactpoBbIil MUKpPOCKOIT

[IpocBeunBaromMii AIEKTPOHHBIA MUKPOCKOIT

SNnwy

Memoouueckue pekomenoayuu no nOO20Mo8Ke K mecmupoeanuo
TecTel — 3TO BONIPOCHI WM 3a/laHUs, IPEyCMATPUBAIOIUE KOHKPETHBIN, KPATKUM, YETKUN

OTBET Ha UMEIOLIUECS 3TAJIOHBI OTBETOB. [Ipu caMOCTOATENIBbHON MOATOTOBKE K TECTUPOBAHUIO CTY-

JIEHTY HEOOXOUMO:

a) TOTOBSCH K TECTUPOBAHMUIO, TPOpabOTaTh UH(POPMALIMOHHBINA MaTepual o aucuuminye. [Ipokon-
CYJBTHPOBATHCS C MPEIOIaBaTeIeM 110 BOIIPOCY BBIOOpa yueOHOH TUTeparypsl;

0) 4eTKO BBISICHUTE BCE YCIOBUS TECTUPOBAHMUS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzert mpeso-
JKEHO, CKOJIbKO BPEMEHU OTBOIMUTCSI Ha TECTUPOBAHUE, KAKOBA CUCTEMA OLIEHKU PE3YJIbTaTOB U
T.1.

B) IpucTtynas K padoTe ¢ TecTaMi, BHUMATEJIbHO U /10 KOHIIA MPOYTUTE BOMPOC U IMpeasiaraeMble
BapHaHTHI OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITh HECKOJIbKO). Ha oTiensHOM JTHCTKE
OTBETOB BBHIMHIIUTE IU(PPY BOIPOca U OYKBBI, COOTBETCTBYIOIIUE ITPABHILHBIM OTBETaM;

T') B MPOLIECCE PEILICHUS KEJATeIbHO MPUMEHITh HECKOJBKO IMOAXO0JI0OB B PEIICHUU 3a/aHUs. DTO
MO3BOJISIET MaKCUMAJIBHO THOKO OIEPHPOBATH METOJAMH PEIICHHsI, HaXOAd KaKIBIH pa3 ONTH-
MaJbHbII BapUaHT.

1) eciii Bel BcTpeTniu upe3BblyaiiHO TPy AHBIN A1 Bac Bonpoc, He TpaTbTe MHOI'O BpPEMEHU Ha HETO.
[lepexoaute k Apyrum TectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeJIbHO OCTaBbTE BpeMs JUIsl IPOBEPKH OTBETOB, YTOOBI M30€KaTh MEXAaHUYECKUX OITHOOK.

Kpumepuu oyeHueanus

Ounenka
HEY/10BJIECTBOPUTEILHO Y10BJIETBOPH- XOpo1Io OTJIMYHO
0 6an0B TeJbHO 3 0aJ1a 4 dajia 5 6annoB
Menee 50 % npaBunbHO BbI- | 50-70% mnpaBunabHO | 71-85% npa- | 86-100% pa-
MOJTHEHHBIX 3aJaHMi. BBIIOJIHEHHEIX 3aJla- | BAWILHO  BBINOJI- | BHJILHO BBIIOJIHEH-
HUH. HEHHBIX 3aJlaHUM. | HBIX 3aJlaHUH.

5.3. 3aganus 1Js 1a00paTOPHBIX 3aHATHIA
(konmpoaupyemvie komnemenyuu [1K-1)

.Ha60paTOpHI>H71 IMMPAKTHUKYM ABJISACTCS Ba>XHBIM 3JICMCHTOM O6y‘l€HI/I$I, T.K. IPUBUBACT HABBIKN
CaMOCTOSITENIbHOM padOThl HA Pa3IMYHOM JTA0OPATOPHOM OOOPYIOBAHUHU M YMEHHE MOJIb30BATHCS
Pa3IUYHBIMU IPUOOPaAMH U HHCTPYMEHTAMHU.

Ilpumep munoeou nabopamopuoil padomel «Ycmpoiicmeo W RpuHUuUnvl pPadomul
CKAHUPYIOWUX 30HO08bIX MUKPOCKONOG)»

Heab padoThl: MoMyyeHUE MPAKTUUECKUX HABBIKOB MPU U3YUYEHUU YCTPOMCTBA U MPUHIIUIIOB
PaboOTHI CKAHUPYIOIIUX 30HIOBBIX MUKPOCKOTIOB

MeToanyeckue yKasaHus
1. CamocTosiTenbHast MOATOTOBKA CTYACHTOB K padore. Ilepen HauanoMm paboThl CTYIEHTHI JOJKHBI
YEeTKO MPEACTaBIATh cebe 1enb paboThl, 3HaTh CXEMY, METO/ U3MEpEeHUs, PU3NYECKYIO CYIIHOCTh
OKU/IaeMBIX pe3yibTaToB. JloMKeH ObITh MOJATrOTOBJIEH NMPOTOKOJ M3MEPEHUH, cojepxamuii Tabd-
JUIBI IS 3alMCH Pe3YIbTaTOB U3MEPEHUN U OCHOBHBIE pacdyeTHble (hopmyinbl. CTyAEHTHI, HE MOJ-
TOTOBMBIIHECS K pabOTe B COOTBETCTBUHU C 3TUMHU TPEOOBAHUSMHU, K BHIIIOJHEHUIO paOOTHI HE JIOITyC-
KaroTCH.
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2. IlpoBeneHue 3KcrepuMeHTa. DTOT 3Tall OCYHIECTBISIETCS B COOTBETCTBUU C METOAMYE-
CKHMH YKa3aHHUSIMH, KOTOPBIE COJIEPKATCS B ONMCAHUU K Kax a0 padoTte. JlabopaTopHble n3MepeHus
Ha CTEHJIC CTYJIEHT MOXKET Ha4yaTh TOJIBKO TOCJE COOECEeIOBaHMs C MPEnoaBaTeieM U MOIydeHHUs
COOTBETCTBYIOILETO JIomycKka. JIroOble N3MEHEeHUs B CXeMe MPOBOJSATCS IPU OTKIIOYEHUH CXEMBI OT
MCTOYHMKA HANPsKEHUs. Pe3ynbTaThl H3MEPEHUs TPOBEPSIOTCS MIPETIO0/1aBATEIIEM.

[Tpu pabGoTe B 1abopaToOpuu HEOOXOAUMO CTPOTO BBIMOJIHATH BCE IIPaBUiia TEXHUKHU Oe3orac-
HOCTH M YKa3aHUs MperoaaBaTesl.

3. CocraBiieHHE OTYETa O MpoIeIaHHOi padoTe. K oTueTy o BBIIOJIHEHHOM paboTe MpeabsiB-
JSIFOTCS CIEeAyIolIe TpeOOBaHuU:

OT4er AOKEH CoJIepKaTh UCUEPIBIBAIOIINE JaHHbIE, KaK O IIeJId padoThl, TaK U O Pe3yJibTa-

Tax B CIEAYIOLIEH 110CIIEI0BATEIbHOCTH:

® 33/IaHUE;

® CXEMa YCTAaHOBKH M OIMCAHUE METOAUKU U3MEPECHHUIA;

® [IEPBUYHbBIC HKCIIEPUMEHTAJIbHBIE PE3YJIbTATHI 32 MOAMKUCHIO MPENoAaBaTENs;

® pe3yNbTaThl 00PAOOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX, BKIIOYas rpaduKu, TaOTHUIIbL;
e 0o0mme BBIBOABI O paboTe U 3aKIIOYCHUE, O KAUECTBE UCCIICAOBAHHBIX MAaTEPHAIIOB.

Tekcr oTyeTa AOMKEH OBITH HAMMCaH aKKypaTHO U pa300pUMBO OT PYKH WIJIM MIPEICTABIICH B
BUJIE pacreyaTKu, OCIe KOMIBIOTEpHOM BepCTKU. B 000uX ciiydasix TEKCT OJDKEH MPEACTaBISATh
co00i1 Toruvyeckoe U3JI0KEHUE cylIecTBa Bonpoca. Hegomyctumo npusenenue gopmyi, Tadimir 6e3
pa3bsCHEHUH BceX 0003HaYeHUI U cokparieHuii. OT4eT T0JKeH ObITh MOHATEH ISl KaXKI0TO YHTa-
I0IIero 0e3 KaKuX-JI100 JOTOTHUTEIBHBIX BOIIPOCOB Yy COCTABUTENEH OTUETA.

4. Tlocne mpencTaBlieHUs OTYETa CTYIEHT JOJKEH MMETh, KAK MUHUMYM, TIOBEPXHOCTHbBIE
3HAHMS 10 KOHTPOJILHBIM BOIIPOCaM K paboTe, MMEIOIIUMCS B METOJIUICCKUX YKA3aHUSAX, H €MY BBI-
CTaBJsieTcs Oalljl, KOTOPBIM OllEHEHa JlaHHas 1abopaTopHas pabora.

6.IIpomesxkyToUHAsE aTTECTALMS
(konmpoaupyemvie komnemenyuu [1K-1)

Cnucok ocHogHbIX 60NPOCO6 K IK3AMEHY

Tpubonorus. TpuborexHuka.

3HadyeHne TPUOOIOTUU U TPUOOTEXHUKH.

HcTopus pa3BuTHs Hayku o TpeHuH. Knaccudukanus TpeHus.

3aKOHBI TPEHUS.

XapakTepHble OTJINYUS HAHOCUCTEM UM MMPUYMHBI UX NosBIIeHUs. HexkoTopsle U3 mpuopurer-

HBIX HalpaBJIEHUI HAHOCTPYKTYPHON TEXHOJIOTHH.

CBolicTBa TBEPIBIX TEIN U )KUJIKOCTEH.

dopMUpOBaHUE CTPYKTYpPHI Ae(POPMUPOBAHHBIX METAIIIOB.

Tpenune. O6061eHHBIE, (HU3UIECKUE TTPEACTABICHUS O MPUPOJIC TPEHUSI.

9. Metoa TpuO03proIMHaMUKH

10. Tepmuueckue, aare3snoHHbIE, TPUOOIOTUYECKUE U XUMUUECKHE 3D (DEKTHI.

11. D dexT npuInnaHus-CKOIbKEHHUS.

12. Anre3uoHHbie 3P GEKTHI.

13. Xumnueckue 3P PexTsl.

14. OGpa3oBaHue BMATHH U IaparyH, U3HOC.

15. I'pannuHas cMa3ka U CABUTOBOE YIOPSJOUEHHUE INIEHOUHBIX CTPYKTYP.

16. Meramnnuecky € HAHOKOHTaKThl. TpeHne IIeHOK, aicOpOMPOBaHHBIX Ha MOBEPXHOCTSIX
CBEPXITPOBOJHUKOB.

17. TpubosmMuccus 4acTul, 3JeKTPOMAarHUTHBIX U aKyCTUYECKUX BOJIH.

18. CunoBble B3aMMOAEHUCTBUS U TYHHEIMPOBAHUE DJIEKTPOHOB B HAHOKOHTAKTAX.

19. YcrpoiicTBO M MpUHIUIBI paOOTHl CKAHUPYIOLIUX 30HJOBBIX MUKPOCKOIIOB

20. ®u3nuecKue MOJIETU B3aUMOJIEHCTBHI 30HI0B C TOBEPXHOCTHIO.

N

®© =R
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21.
22.
23.
24.
25.
26.

27.
28.

29.
30.
31.
32.

33.
34.

JIOJIKEH MCIOJIb30BaTh HE TOJIBKO KYPC JIEKIIH, HO U OCHOBHYIO U JIONIOJHUTENIbHYIO JTUTEPATypy Is

Pexxum n3MepeHnst HOpMaabHBIX CHJL.
PexxnM n3mepeHus narepaibHbIX CHJL.

MoaynsiurOHHBIA PEKUM.

N3MepeHne HOpMabHOM KECTKOCTH U HAHOMHCHTOPBI.
JlaTepasibHast )K€CTKOCTb U CHJIA TPECHMUS.

[TpoGiembl KanmMOpOBKYU crIT U onpeseneHust Gopmbl 30H1a. Jpyrue npubopsl, npuMeHse-
MbI€ B HAHOTPHOOJIOTHH.

[TpubGi>xeHnst KOHTAKTHOM MEXaHWKHU U CpaBHEHUE ¢ JaHHbIMH ACM.
[Tpoctbie Monienu cuit TpeHus, 3PGEKT NPUINTAHUS - CKOJIBKEHUS U MOJICIIMPOBAaHUE N300-

PaXEHHU TOBEPXHOCTU B KOHTAKTHOU Mojie ACM.
IIpuMeHeHne MeToa MOJIEKYJIIPHOU TMHAMUKHU.

TeOpI/IH Ar€3MOHHOI'0 TPCHUA.

JnHamMuyecKkue Cuiibl TpeHUS.

OcHoBHbie MoibI ckanupoBaHust ACM n CTM (kBa3HCTaTHUECKHUE PEIKUMBI).
Hunamuueckue pexxumpl C3M.

MGTI)OJ'IOFI/IH " CO3JaHUC HAHOCTPYKTYP 30HAOBBIMU METOJaMU

Memoouueckue pekomeHoayuu npu nOO20MOBKe K IK3AMeHY

[ToaroroBka CTYAEHTOB K 3a4eTy BKIIIOYAET MPOPaOOTKY JICKLIUM, B TEUEHHUE CEMecTpa U
HEIMOCPEICTBEHHYIO MOJATOTOBKY B JIHU, IIPEALIECTBYIOIINE 3a4€Ty, BKIIIOYAsl, KOHEYHO, TOATOTOBKY
K KOJUIOKBHYMaM, TECTUPOBAHUIO, BBITIOJTHEHHIO JIAOOPATOPHBIX pa0dOT U KX 3alIHTY.
JlJig TOATOTOBKHM K OTBETaM BOIPOCHI 3a4eTa (OHU BBIIAIOTCS B KOHIIE CEMECTpa) CTYACHT

BLIpa6OTKI/I YMCHHSA AaBaTh Pa3BECPHYTHIC OTBETHI HA ITIOCTABJICHHBIC BOIIPOCHI.
B XO0J€ MOATOTOBKHU K 3a4UCTy CTYACHTY H€O6XOI[I/IMO 06pamaTb BHUMAaHHEC HC TOJILKO Ha ypoO-
BCHb 3alIOMUHAHUS, HO U HAa CTCIICHb IOHUMAaHHWA U3y4aCMBIX BOIIPOCOB. A sT1O JAOCTUT'aCTCA HE IIPO-
CTBIM 3ayUYMBAHUCM, 4 YCBOCHHUECM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHWM aHAIMTHYCCKUM MBIIII-
JICHUECM. CJ'ICI[OB&TCJ'H)HO, HETIOCPCACTBCHHAA IMOATOTOBKA K 3a4€Ty JOJI’KHA B PAa3yMHBIX ITPOIIOP-

ougax CO4YCTAaTh U 3alIOMUHAHUC, U TIOHNUMAaHHUE NPOTpaMMHOT0 MaTcpurajia.

Pacnpeodenenue 6annoe mexkyuie2o, pyoescnozo KOHmpo.ns

Ne O0mas cymma 1-1 Touka 2-1 Touka | 3 TOuKa
1. | Tekyuuii KOHTPOJIb
HOCEIICHNUE 3aHsATHI 10 3 3 4
0aioB Oamra Oamra Oamra
BBIIIOJIHEHHUE U 3aIlluTa 21 7 7 7
71a00paTOPHBIX pabOT OaJn 0aJIoB OaIoB OaIoB
2. | Py0e:xxHblil KOHTPOJIb
TectupoBanue 15 6amnoB 5 5 5
0aioB OaioB OaioB
Komnoksuym 24 8 8 8
Oamta 0aoB OaioB OaioB
Hroro 70 23 23 24
0aJL10B oas1a 0aj1a 0asia

(GhOpMHUPYIOTCS B COOTBETCTBHH CO CIEAYIOIIUMHE dTAITaMH:

Kpumepuu oyenuganusn
[Tpu ocBoeHnu aucuuIuiuHbl popmupyrorces komnereHmu [1K-1. Yka3zanHble KOMIETeHIUN

(I)OpMI/IpOBaHI/IC " PA3BUTHEC TCOPCTUUYCCKUX 3HaHI/II71, npeaAyCMOTPCHHBIX YKa3aHHBIMH KOM-
NETCHIOUAMU (HCKI_II/IOHHBIG 3aHATHUA, CAMOCTOATCIIbHAA pa60Ta CTyI[eHTOB);
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® [pUOOpETEeHUE U PA3BUTHUE NMPAKTHUYECKUX YMEHHM, TPEAYCMOTPEHHBIX KOMIIETEHIMAMH (J1a-
OopaTopHbIe paboThI, cCAaMOCTOSITENbHAS PaboTa CTYIEHTOB);

® 3aKpPEIUICHHUE TEOPETUYECKUX 3HAHUM, YMEHUH U IPAKTUYECKUX HABBIKOB, IPEyCMOTPEHHBIX
KOMIIETeHIIMSIMU (J1abopaTopHbIe padOThl, MPAKTUKH, BBITYCKHAs KBAJTH(HUKAIMOHHAS pa-

oora).
Kpumepuu ouenku kauecmea 0c0eHus OUCUYUNIUHDL, 3A6EPULIAIOWEIICA 3aUen oM
Bamisl
(peiitunro- | Pesyabrar .
N TpeGoBaHnusi ypoBHIO C()OPMHPOBAHHOCTH KOMIIETEHIMI
BO# OCBOEHUS
OLIEHKH)
yaosie- | OOydaronuiicss OCBOMII 3HAHUS, yMEHHSI M HAaBBIKH, BXOJISIIUE B COCTAB
TBOpU- KOMIIETEHITHIA:
TEJIbHO ® CIOCOOHOCTH CTPOUTH MpOCTeUIne PU3NYeCKue U MaTeMaTHye-
61-70 (6e3 mmpo- CKH€ MOJIeNH MpUOOpPOB, CXEM, YCTPOICTB U YCTAaHOBOK 3JIEKTPO-
LEeaypbl HUKHA ¥ HAHOZJIEKTPOHUKU PA3IUYHOTO (PYHKIIMOHAIBHOTO Ha3Ha-
CIIa4M dK- YEHUs, a TaK)Ke MCIIOJIb30BaTh CTaHAAPTHHIEC MPOrPAaMMHbBIEC CPEJI-
3aMeHa) CTBa UX KoMIbroTepHOTro MoaenupoBanus (I1K-1);
o
OBJIE- .
};Ilio " Oo6yuaromuiics npossinseT komnerenuuu [1K-1, Ho He B monHOM 00B-
. IF{) o (c eMe BXOJSIIUX B X COCTaB AeHCTBHA. OO0yJarONIHIiCs MOXKET JIOIy-
36-61 poren CTUTh HEKOTOPbIE HETOUHOCTH, HErpyOble OMHUOKH, 3aTPYIHATHCS B
(?1“4 cz[at}iln W3JIOKEHUU MaTepHalia, HO MPaBWIBLHO OTBEYATh Ha 33]]aBa€MbIE EMY
p BOIIPOCBI.
9K3aMEHa)
HE J0Iy-
MeHee 36 Aoty
el K 39K- | KoMrerenunu He copMupoBaHbl
Oamna
3aMEHy

7.KoHTpoJIb KypCcOBBIX padoT

B cootBeTcTBUM C y‘Ie6HBIM IJIAaHOM IO JUCHUIIIIMHE KYPCOBBIC pa60TBI HE IPpECAYCMOTPCHEIL.

8.Meroan4eckue MaTepuaJibl, ONpee/IsiioIINe PoueIyPbl OLCHUBAHUS 3HAHUI, YMEHUI,

HABBbIKOB H OIIBITA J€ATCJIBHOCTH

PesynbTaTsl ocBOEHUS yUeOHOM AUCHUIUIMHBI, MOJIEKAaIe IPOBEPKE.

Tao0mnuua 6.
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Pesynomameot
00yuenus
(komnemenyuu)

OcHosHble nokasamenu
OYeHKU pe3yIbmamos
00yueHus

Buo OYEHOUYHO2O0 Mamepuaia

CrocoOGHOCTH CTpO-
UTh TIpocTeimue u-
3MYECKUE U MaTeMa-
TUYECKUE MOJICITU
npuOOpOB, CXEM,
YCTPOKCTB U yCTaHO-
BOK 3JICKTPOHHUKH U
HAHOAJICKTPOHHUKH
pa3NIUYHOrO PYHKIH-
OHAJIPHOTO Ha3HAYe-
HUS, @ TAKKE HC-
M0JIb30BaTh CTaH-
JapTHBIE TIPOTPaAMM-
HBIC CPEJICTBA UX
KOMITBIOTEPHOT'O MO-
nenupoBanus (I1IK-1)

3uamu: MecTo u poib MaTeMa-
TUYECKUX MOJIENIEeH TeXHOJIO-
THYECKUX MPOLECCOB, MOIY-
MIPOBOAHUKOBBIX TPUOOPOB U
NMC B obsactu pazpaboTKu
Y TIPOU3BOJICTBA COBPEMEH-
HBIX U3JICJIHI JIEKTPOHHOU
TEXHUKHU

BrimonHenue u 3amura 1aboparop-
HBIX padoT;

TUTIOBBIC OIICHOYHBIE MATEPHAIIBI
JUIsl yCTHOTO onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUsI (Pa3zde
5.2.);

TUTIOBBIC OIICHOYHBIE MATEPUAITBI K
JK3aMeny (paszoen 6.)

Ymemo: Bo1OUpaTh GpyHmamMeH-
TaJbHbIC (PH3UYCCKUE ypaBHE-
HUSI TIPU 33/IaHHBIX OTpaHUYe-
HHSIX U HA UX OCHOBE CO3J1a-
BaTh MAaTEeMaTHYECKHE MOJICITH
JUISl KOHKPETHBIX TEXHOJIOTH-
YECKHX MPOIIECCOB, MOIYIPO-
BOJIHUKOBBIX MPUOOPOB U HH-
TErpajbHBIM MUKPOCXEM

BrimonHenue u 3amura 1aboparop-
HBIX padoT;

TUIIOBBIE OLICHOYHBIE MaTEPUAIIBI
JUIsl YCTHOTO onpoca (pazoden 5.1.1);
TUIOBBIE TECTOBBIE 3a/1aHUS (paszoen
5.2.);

TUIIOBBIE OLICHOYHBIE MaTePUAIIbI K
3K3aMeHy (paszde 6.)

Brademy: coBpeMeHHBIM Ma-
TEMaTUYECKUM anlapaToM,
UCIIOJIb3YEMBIM ISl IOCTPOE-
HUSI MOJEJEN MTOTYyIPOBOAHU-
KOBBIX TIprbopoB u UMC; co-
BPEMEHHBIMHU IPOTPaMMaMH
MaTeMaTH4eCKOr0 MOJEIUPO-
BaHUS

BerinonHeHue u 3amura Jiaboparop-
HBIX padoT;

THUIIOBBIC OIICHOYHBIC MaTECPHAIIbI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
THUIIOBBIC TECTOBBIC 3a/IaHUs (pazoen
5.2.);

THUIIOBBIC OIICHOYHBIC MaTEPHAJIbI K
dK3aMeHy (paszoden 6.)

Brademyw: meronamu obpa-
OOTKH U OLIEHKH MOTPEIITHOCTH
PE3yNbTaTOB U3MEPEHU.
‘VYMeer ucciie1oBaTh HAHOOOb-
€KTEI.

Brimonnenue u 3amura nadoparop-
HBIX paloT;

TUTIOBBIE OLICHOYHBIE MaTePHAIIbI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
TUTIOBBIE TECTOBBIC 3a/1aHUA (pazoen
5.2.);

TUTIOBBIE OLICHOYHBIE MaTEPHAIIBI K
dK3aMeHy (paszoden 6.)

9.YueOHO-MeTOANYECKOE O0ecTieueHne T CUMILTHHBI
Ocnosnasa tumepamypa
Marmikos 0.K. Tpubodusznka KOHCTPYKIIMOHHBIX MaT€PUAIOB [ DJIIEKTPOHHBIN pecypc]: yueo-

Hoe nocobue/ Mamkos FO.K., Mamuii O.B.— DnexkTpoH. TekcToBble JaHHbIe.— OMck: OMCKuit

roCy/lapCTBEeHHbIN TeXHUYeCKuil yHuBepcurert, 2017.— 176 c.— Pexum nocryna:
http://www.iprbookshop.ru/78487.html.— 3BC «IPRbooks»
BoiinoB K.H. TpubotexHuka u HaIEKHOCTh MEXaHUYECKUX CUCTEM [ DIEKTPOHHBIN pecypc]:

yuebHo-MeToaudeckoe mocooue/ BoitHoB K.H.— DnexTpon. TekctoBbie nanubie.— CII0.: YHH-

Bepcuter UTMO, UHcTuTyT X000 1 OuotexHonoruit, 2014.— 72 c.— Pexum nocryna:
http://www.iprbookshop.ru/65322.html.— 3BC «IPRbooks»

Kitapk D.P. Mukpockonu4ecknue METOIbl UCCIIETOBAHMS MaTEPHATIOB [ DJIEKTPOHHBIN pecypc:
moHorpadust/ Kmapk 2.P., 6epxapn K.H.— DnexTpoH. TekcToBbie qaHHbIe.— M.: TexHOo-
cdepa, 2007.— 376 c.— Pexxum noctyma: http:// www.iprbookshop.ru/12728. html.— 3bC

«[PRbooks»




Jlononnumenvnas numepamypa

[Tymn-mi. Y., Oysnc ®@. Hanotexunomnoruu, M.: Texnochepa, 2006.

MuponoB B.JI. OcHOBBI ckaHHpYOLIeH 30HA0BOM MuKpockoruu. M., Texnocdepa, 2004

3. baxtuzun P.3. ®uznueckne 0CHOBBI CKaHUPYIOLIEH 30HA0BOM MUKpocKonuu, M3a.-so bam. T'Y,
Ya. 2004

4. JNlenxos I'.B. Hanotpubosorus: 3xcriepuMeHTaibHbIe (PaKThl ¥ TEOPETHUYECKUE MOAEIH. //
Ycnexu pusnueckux Hayk, 170, Ne6, 585, 2000.

5. Henkos I'.B. ®u3znyeckue acneKThl B3aMMOACHCTBUI 30H]1 -IIOBEPXHOCTh B CKAHUPYIOIIEH 30H-
noBOM MuKpockonuu. //Hano- u Mukpocuctemnas texuuka, 4.1,2. Ne8.9. 2006.

DN =

Ilepuoouueckue uzoanusn
[Tepedenp nmepuoAMYECKUX U3AaHUH, MomydaemMbix ondmmoTexkoi KBI'Y, B KOTOpBIX CTyaeHT
MOJKET O3HAKOMHTHCS C COBPEMEHHBIMH JJOCTHKEHUSAMH B 00JIACTH HAHOTPUOOIOTHH: DIICKTPOHHAS
MPOMBIIUIEHHOCTh, MuKpoasiekTpoHuka, dnekrponnka HTB, Hano u MukpocucreMHasi TeXHUKA,
Hano- u MmukpocucremMHasi TEXHHUKA.

Humepuem-pecypcol

URL: http://lib.kbsu.ru/ bubnuortexa KbI'Y.

URL: http://www.garant.ru. CripaBo4Hasi mpaBoBasi cuctema «["apanTy.

URL: http://www. consultant.ru CrnpaBouHas npaBoBas cucrema «Koncymnprantllmocy.

http://www.studmedlib.ru 3b5C «KoHCynbTaHT cTyaeHTa»

http://www.ph4s.ru -O6pa3oBarensbHbiii mpoekT A.H. Bapruna

URL: http://www. sciencedirect.com. [Ipodeccuonanbubie nouckoBbie cucteMsl. [TomHo-

TekcToBas 0a3a maHHbeIX ScienceDirect

7. http://metod.ce.cctpu.edu.ru/edu - CchbUIKH Ha TOPTAJIBI K CAUTH 00pa30BaATEIBHBIX YUPEKIC-
Huil. ['ocynapcTBeHHbIe 00pa3oBaTenbHble cTaHAapThl. HOpMaTHBHBIE TOKYMEHTHI.

8. http://www.intuit.ru/department/ - becruiatHoe nuctaHiMoHHOE 00y4yeHue B HannonanbHoM
OTKpbITOM YHUBEpPCUTETE

9. http://www.citforum.ru - ITy6nukanuu u 0030psl U3 00JaCTH UHTEPHET-TEXHOIOT UM

10. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 3nekTpoHHO-61GINOTEYHbIE CH-
CTEMBI

A

10.ITporpammHoe oGecnieyeHue COBPEMEHHbIX
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TE€XHOJIOTHIA

1. CTyaeHTBI UMEIOT AOCTYI K €IMHOMY 00pa30BaTeIbHOMY MTOPTAITY, TJI€ MOTYT B OTKPBITOM
JOCTYTIE TOJIh30BATHCS pecypcaMu y4eOHO-METOIUYECKON TUTEPATYPHhI, SIBISIFOIIMMHUCS pa3padboT-
kamu Benymux BY30B Poccun.

2. 11 peTUHTOBOTO KOHTPOJISI UCIIOJIb3YETCsl CHCTeMa KOMIBIOTEPHOT'O TECTUPOBAHMSI Ha
6a3e mporpammHoro obecrneuenus Moodle.

3. IIpu BbIMOTHEHUH JTA0OPATOPHOTO MPAKTUKYMa CTYACHTHI B 00s13aTEIHHOM MOPSIIKE TPO-
BOJISIT 00pabOTKY SKCIIEPUMEHTAIBHBIX JAaHHBIX ¢ TPUMEHEHUEM PA3IMYHBIX TPOTPAMMHBIX CpEJ.

4. B paMkax obOecrieueHUs] MPUMEHEHHS] KOMIBIOTEPHBIX TEXHOJIOTHI B 00pa3oBaTeIbHOM
nporiecce UMEIOTCS CIIEIHaTN3NPOBAHHBIE KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM MTPOTPaMMHBIM
o0ecreyeHreM 1 UMEIOIINUM BbIX0[] B IHTepHeT.

11.MarepuajbHO-TEXHHYECKOE 0O0ecnedeHue JUCHUIINHBI
MarepuanbHO-TEXHUUECKYIO 0a3y JUlsl TPOBEACHHS 3aHATHIH 10 AUCHUIUIMHE COCTABIISIOT:
®  CHEUATU3UPOBAHHAS AyJUTOPHS, UCTIONb3yeMasi IPU MPOBEACHUN 3aHATUH JIEKIMOHHOTO
tuma Ne238, pacronoxkerHas 1o aapecy: 360004, Kabapmuno-bankapckast pecrmyOuuka, T.
Hampuuk, yn. UepnbimeBckoro, 175, yaeOubiit kopyc yauBepcutera Ned (OM®), ocHa-
LIEHHAs] MYJIbTUMEIUUHBIM IPOEKTOPOM M KOMILIEKTOM almapaTyphbl, MO3BOJISIONIEH Je-
MOHCTpPUPOBaTh TEKCTOBBIE U Ipahuueckre MaTepHaibl;
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e paboyee MECTO MPENOAaBaTEIs;
e paboune MecTa CTYJCHTOB;
e MeJoBasl JOCKa.

MynsTuMeaniHAs TPEe3eHTAaLIK, COPOBOXKIAIOMIAs JIEKIUIO, I03BOJISET MPEIo1aBaTeNo aK-
LIEHTUPOBAaTh BHUMAHUE CTYI€HYECKOM ayIUTOPUHU Ha KIFOYEBBIX BOIIPOCAX JIEKLIUH.

JucuunnuHa obecrnieueHa:

® TECTOBBIM MaTepHallaMH B dJIEKTPOHHOH oOy4aromeii cucreme «Moodle» (OTKpBITHIi
YHUBEPCUTET);

® KHIWKHBIM GOHAOM OMOIMOTEKH;

® SJEKTPOHHBIMU BEPCHUSIMHU JIEKIUN U Y4eOHUKOB.

JlaGopaTopHBIi TPaKTUKYM MPOBOAUTCS B JlabopaTtopuu Ne42(), pacmoio)KeHHON 10 aJipecy:
360004, Kabapauno-bankapckas pecriyonuka, r. Hanpuuk, yn. UepHsimeBckoro, 175, yaeOHbIH KOp-
nyc yauBepcutera Ne4 (OMD). JIaGoparopusi ocHaleHa COBPEMEHHBIM MTPOTrPaMMHBIM oOecTieye-
HueM (oneparnronHas cucremamu Windows10, si3piku mporpammupoBanus Jendu, C++ )u Beixogom
B UHTEpHET.

CryneHTsl UMEIOT AO0CTyN 4epe3 MHTEepHET AOCTYI K AJIEKTPOHHOW oOywarouieil cucreme
«Moodle» (OTKpBITHIN YHUBEPCUTET), KOTOPAasi MO3BOJIAET pa3MeNIaTh JIEKTPOHHbIE y4eOHBIE KYPChI
B CBOOOJHOM JOCTYIIE JJI CTYJI€HTOB YHUBEPCUTETA.

[Ipu npoBeneHny 3aHATUH JIGKIIMOHHOTO TUTIA U TAOOPATOPHBIX 3aHATHI UCIIONIb3YIOTCS:
JUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO pAcCnpOCMpPaHAEMble NPOPAMMDL:

e Microsoft Office muuensus: oroBop Nel35 ot 22.05.2018, moroBop Ne n1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, mnoroop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 ot 01.12.2014, noroop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxat ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader nmunensus: npegocrasisercst OeCIIaTHO Ha YCIOBUSX
o azapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox nuuensus: GPL/LGPL/MPL, Google Chrome nuieH3us: npeaocTaBiaseTcs
0ecIuIaTHO Ha YCIOBUAX JHMIIEH3MOHHBIX COTJIAIlIEHUH Ha MporpaMMHOe oOecreyeHue ¢ OT-
KPBITBIM UCXOJHBIM KOJIOM 10 aapecy https://code.google.com/intl/ru/chromium/terms.html.

JI1s CTyN€HTOB C OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI CO3J1aHbl CIIEIIMAJIBHBIE YCIOBUS
JUIsl TIOJy4deHusl oOpa3oBaHusl. [l CTY/IEHTOB ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI CO3/1aHbI
crienasibHbIe YCIOBHS TSl TONMydeHus 00pazoBaHus. Crieluaan3upoBaHHOE TIOMEIEHHE JUISl MHBAIUJIOB
pacmosnoxeHo 1o aapecy: 360004, Kabapauno-bankapckas pecryomnvika, r. Hanpuuk, yi. UepHbImeBckoro,
173, rnaBHbIN y4eOHBII KOpITyC YHUBEpCHTeTa, ayautopust Nel4S.

B nensix gocTynmHOCTH MOJYy4YeHHs BbICIIEro oOpa3oBaHUsS MO 0Opa30BaTeIbHBIM MPOrpaMMaM
MHBAJIUAMHU U JIMIIAMU C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbS YHUBEPCUTETOM OOecIieunBa-
eTcsl:

® aNBTEPHATUBHON Bepcuelt odunmanbHOro caifita B cetu «HTepHET» A Cl1ab0BUASIINX;

® [IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOILIET0 00yUYaoIeMycsi HEOOXOAUMYIO TIOMOIIIb;

e Ui MHBAJIHUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI IO CIIyXy — AyOJIMpoBa-
HUE BCIIyX CIPaBOYHOM MH(OPMAIMK O pacCIIMCaHUM Y4eOHBIX 3aHATUI; oOecrieueHue Ha 1je-
JKaIIMMHU 3BYKOBBIMH CpEICTBaMH BOCIIPOU3BEIEHUS NH(OpMaLIUK;

JUIS. MHBAJIMOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS, UMEIOLINX HapyIIe-

HUS OTIOPHO-/IBUTaTEJILHOTO afapara, Co3JJaHbl MaTepruaIbHO-TEXHUUECKHE YCIOBHs, 00ec-

MIEYMBAIOIINE BO3MOXHOCTh OECIIPENSITCTBEHHOTO I0CTYIa 00yJyaroImuxcs B yueOHble ToMe-

HIeHUsI, 00BEKTY MUTAHUs, TyaJeTHbIE U JPYTHe MOMEIEHUSI YHUBEPCUTETA, a TaKXkKe Mpe-

OBIBaHUS B YKa3aHHBIX MOMEIIEHUSIX (HATHMYUE PACIIMPEHHBIX IBEPHBIX IPOEMOB, TTOPYU-

Hel U IpYruX NpUCIIOCOOICHU).
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JIner usmeHenuii (1onosiHeHnii) B padoyeii nporpaMmMe JMCHUILIHHBI (MOAYJIST)
«Pu3nKa U TEXHOJIOTUS HAHOTPUOOKOHTAKTOB)Y IO HAIPaBJIEHUIO MOATOTOBKU
11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHKA MPoduiib CoBpeMeHHBIC HHPOPMAITMOHHBIE

TEXHOJIOTMH B 3JIEKTPOHHOM TexHuke Ha 202__ — 202 y4eOHBIHN TO/
Ne n/m JuiemeHT (myHkT) PIT/] Ilepeyenn BHOCH- IIpumeya-
MBIX U3MEHEHUI HHE

Obcyaicoena u pekomenoosana Ha 3ace0anuu Kageopul

JICKTPOHUKH ¥ MIU(PPOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUH, TPOTOKOJ No OT « »
202 T.
3aBenyromnuii kageapoit / P.1I1.Temes/
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