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AHHOTANMA

Kypc mocpsiieH OCHOBHBIM MNOHATHSAM M ONPEACICHHUSIM KOHCTPYMPOBAaHUS U TEXHOJOTHMH COBPEMEHHBIX
MHUKpPO3JIEKTPOHHBIX YCTPOHCTB C TOYKHM 3pPEHHUS CHEHM(UKH HX YCIEIIHOTO INPHUMEHEHHUs B OOpTOBOM
anmaparype KOCMHUYECKHX allllapaToB, pAacCMOTPEHO BO3ACWUCTBUE ACCTAOMIM3HUPYIOUIMX (HaKTOpOB
KOCMHUYECKOTO IIPOCTPAHCTBA HA PpA3IMYHbIX OpPOMTAaX HAa MHKPONIEKTpOHHBIE wu3zxenus. Kypc Hocut
MPUKIAAHON ¥ MEKIMCLMIUIMHAPHBIA XapakTep: mpeacTaBieHsl ocHOBHBIe TpeOoBanus Kk T3, HUP u OKP,
paspabarbiBaemoii K/I, mporpamMmam M METOAMKAaM HCIBITAHUH, OCHOBHBIC TEXHOJOTMYECKHE IPOIECCHI
W3TOTOBJICHUS MOJIYNPOBOJHUKOBBIX, THOPHIHBIX MHTEIPAIBHBIX MHKPOCXEM, YCTPOMCTB MHUKPOCHCTEMHOMN
TEXHUKH, OCOOCHHOCTHM MHUKPORJIEKTPOHHOIO MHpPOM3BOJACTBA. OTHENbHBIE TEMBI IOCBSIIEHB KOHTPOJIO
(BXOZHOMY, MEKOIEPALMOHHOMY, BBIXOJHOMY), HCIIBITAHUSAM MHUKPOAIEKTPOHHBIX YCTPOICTB Kak B COCTaBe
anmaparypsl, Tak ¥ OTHAEIbHO. B pesynbrare 0CBOGHHS Kypca CIyIIaTeldd NMpHOOPETYT OOIIETEeXHHYECKHe
crienrajbHbIe 3HaHUS B 00JacTH KOHCTPYHUPOBAHMS U TEXHOJIOTUU YCTPOMCTB MHUKPOAJIEKTPOHUKH M HaBBIKH
Hay4YHO-HCCIIEI0BATENIHLCKON PaOOTHI U OIIBITHO-KOHCTPYKTOPCKOM pa3paboTKy.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

* paccMOTpPEHHE OCHOBHBIX TPHHUUIOB (QYHKIMOHUPOBAaHMSA, THIIOB, METOIOB IIOJYYECHUS
MHUKPOJIEKTPOHHON KOMIIOHEHTHOM 0a3bl.

33]13‘[1/[ JAUCHUIIINHBI

° HU3YyUCHUC MI/IKpOZ)JIeKTpOHHOﬁ KOMITIOHEHTHOH  0a3bl Al [IPUMCHCHUA B HU3ACIIHAX
paKeTHO-KOCMquCKOfI TCXHUKU,

. oOydeHHe CTYyIEHTOB HCIOIb30BAHUIO HAHOTEXHOJOTUH M KOMIIOHEHTOB YCTPOMCTB IS
KOCMHYECKUX CUCTEM CBSI3M, HABUTAIIMH U TUCTAHIMOHHOTO 30HAMPOBAHUS 3EMIIH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-3 Cnocoben oprann3oBbeiBaTh U pykoBOOUTh | YK-3.1 Opranusyer u KOOpAMHHPYET PadOTy YYacTHUKOB
paboTOit KOMaH/Ibl, BBIPAOATHIBasi KOMAHIHYIO  |[IPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
CTPATETHIO AJIsl TOCTHKEHUS MTOCTABJICHHOM BO3HHUKAIOIMINX PAa3HOIIIACHNA U KOH(PIUKTOB

3a7a4n

OIIK-2 Nmeet npeacrasnenne o6 akryanbHbix |OITK-2.1 UMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npoOiieMax HayKd M TEXHUKU B OOJIaCTH CBOGH |MCCIIEOBaHMI B paMKaX TEMaTW4ecKol o00JacTH CBOeH
poeCCUOHANTBHON I TENFHOCTH, CIIOCOOCH  |TTPOo(heCcCHOHATBHON JIeTENLHOCTH

Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI

peleHus
[MIK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC

IIK-2 CriocoGeH caMOCTOSTEIbHO WIN B HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO

KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJUICKTHBA OPTaHU30BBIBaTh U MPOBOAUTD [IK-2.2 CnocobeH mNpOBOAWTH ampoOaIuio pe3yiIbTaToB

Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro Hay4HO-UCCIIE0BATEIbCKON paboTHI HIOCPEICTBOM

MyOJIMKAIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!



YMETb:

* MECTO M POJIb OOIIMX BOIPOCOB HAYKH B HAyYHBIX UCCIICIOBAHUSX;

* COBPEMCHHBIC IPOOIEMBI (PU3UKH, XMMUN, MATCMATHKH;

* TEopeTHYeCKHe MOJeH (DyHIaMEHTAIbHBIX MPOIECCOB U SBJICHUN B (PU3MKE U €€ MPUIOKCHUSX;

* TIPUHIIMITBI CHMMETPUH U 3aKOHBI COXPAHCHUS;

* HOBCHUIIINE OTKPBITUS €CTCCTBO3HAHUS;

* TI0CTAHOBKY MpoOieM (QU3NKO-XUMHUYIECCKOTO MOJICITMPOBAHMS;

* 0 B3aMMOCBS3SIX M (QYHJIaMCHTAIbHOM CIMHCTBE €CTCCTBEHHBIX HAYK;

*  TIPUHIUNBI QYHKIMOHUPOBAHUS, THITBI ¥ METOJBI MOJYUYCHHUS MHKPOIJICKTPOHHON KOMITOHCHTHOM
0a3ml.

* 3¢ (heKTHBHO UCTIONH30BATh Ha MPAKTUKE TEOPETHUSCKIE KOMIIOHEHTHI HAYKU: TIOHSATHUS, CYKICHUS,
YMO3aKJIIOU€HHU, 3aKOHBL;

* MPEACTaBUTh MAHOPAMy YHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHNUS,

* a0cTparupoBarbCsi OT HECYIIECTBEHHBIX BIMSHUN TPU MOJCIUPOBAHUH PEANBbHBIX (DU3MYECKUX
CUTYALIUii;

. WCIIONIb30BaTh HAHOTEXHOJOTHMM ¥ KOMIIOHEHTBI YCTPOWCTB IJIi KOCMHUYECKHUX CHCTEM CBS3H,
HaBUTAIUU U TUCTAHIMOHHOTO 30HIUPOBAHUS 3EMIIH.

BJIAJIETh:

* Hay4YHOHM KapTHHOHN MHpa;
* MaTeMaTHYeCKUM MOJICITHPOBAHHEM (PU3MUYECKHX 3a]ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

[Ipenmer CIIEHUAIIBHOCTH
«MHUKpPO3JIEKTPOHHBIE YCTpOMCTBA
KOCMHMYECKUX MH()OPMAIIMOHHBIX
CUCTEM.

AKTHUBHBIC DJJIEMEHTBHI, HWHTErPAJIbHBIC
CXEMBl,  HMCIIOJHUTEIbHBIE  JJIEMEHTHI
MHUKPOMEXaHHYECKHX  YCTPOWCTB  H
CEHCOPOB B MUKPOUCIIOTHEHUH.

YerpoticTBa (YHKIIMOHATTEHON
ANEKTPOHUKH.

CoBpeMeHHbBIE METOJIbI MOJICIIUPOBAHUS U
MPOEKTUPOBAHUSI.

DU3UKO-TEXHOJIOTUYECKHE OCHOBBI
MHKPODJIEKTPOHHOM ~ TEXHOJIOTMH  JUIS 3 3 2
KOCMHYECKOT0 IPUOOPOCTPOCHHUSL.

OCHOBBI TEXHOJIOTHH. 1 1

DU3HKO-XUMHYECKUE OCHOBEI
HAHOTEXHOIOTHH.

Mertoubl KOHTPOJIA MHUKPO- u
HaHODJIEKTPOHHBIX YCTPONCTB JUIs 1 1 1
KOCMHUYECKUX HH(POPMALIMOHHBIX CHCTEM.

MeTobl HCIIBITAHUN MUKPO3JIEKTPOHHBIX
YCTPOWCTB TUTSt KOCMHYECKOTO 1 2 2
IpUOOPOCTPOSHHUS.




OCHOBBI  HAJEXKHOCTH  MHKpPO- H

10 HAHODJICKTPOHHOH KOMIIOHEHTHOW Oa3bl 1 1
I KOCMHYECKHX HMH(DOpMalMOHHBIX
CHCTEM.

1 OcHOBBI TEOpHU pemeHus 1 1 )
M300peTaTeNIbCKuX 3a/1ad.

12 Crpykrypa u THIIOBOM COCTaB | 1 |
npuxknagasix HUP u OKP.

Hroro yacos 15 15 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Hpe;[MeT CIICnraJbHOCTH «MI/IKpOBJ'IeKTpOHHLIe yCTpOﬁCTBa KOCMHNYCCKHUX I/IHq)OpMaI_[I/IOHHBIX
CUCTCM».

[Ipenmer cneumanbHOCTH «MHKpPORJIEKTPOHHBIE YCTPOWCTBA KOCMHUYECKHX HH(OPMAIMOHHBIX
cucreM». OCHOBHbIE IOHATHUS, ompenesneHus. @Ouznueckue MNPUHLUIBL U OrPaHUUYCHUS
(YHKIMOHUPOBAHUS THIIOBBIX YCTPONCTB B MUKPO- U HAHOWCIOJIHEHUHU (YaCTOTHBIE, MOIHOCTHBIC
OrpaHMYeHus], MpobiemMa JOKAIbHBIX TEII00TBOJOB). OCHOBHBIE THIBI U KOMIIOHEHTHI YCTPOWCTB
MHUKPO- W HAHOYIEKTPOHWUKH, MHUKPO- W HAHOCHCTEMHOHM TEXHHKM U HaHO(OTOHHKH,
HaHOMAaTepHaJIbl.

2. AKTHBHEIC 9JIEMCHTBI, UHTCIPAJIbHBIC CXCMbI, UCIIOJTHUTCIIBHBIC 3JIEMEHTBI MUKPOMEXaHUYCCKUX
YCTPOI\/’ICTB 1 CCHCOPOB B MUKPOUCTIOJIHCHUU.

AKTUBHBIE 3JI€MEHTBI, WHTETPAJIbHBIC CXEMbl, WCIIOJIHUTEIIBHBIE 3JEMEHTHl MUKPOMEXaHHMUECKHX
YCTPOMCTB ¥ CEHCOPOB B MHKpOUCHOMHEHHH. OCHOBHbIE KOHCTPYKIMOHHbIE OCOOCHHOCTH
MHUKPOIEKTPOHHBIX YCTPOUCTB [UII KOCMHUYECKMX HMH()OPMAIMOHHBIX CHCTEM. AHAJIOTOBBIE WU
mudpossie UC, CBUC, CBY MUKpOMUHHATIOPHBIE YCTPONCTBA.

3. YerpoiicTBa (yHKIIMOHALHON DIIEKTPOHHUKH.

YerpoiictBa (QyHKIMOHANBHOM 31eKTpOHUKU. CEHCOpbl M aKTI0AaTOpbl B MHUKPOMHUHHUATIOPHOM
ucronHeHnu. ' uépuaHple HHTETpaIbHble MUKPOCXeMbl U MUKpocOopkn. CBU MUKpOMUHHATIOPHbIE
ycrpoiictBa. HanopazMepHbIe KOMITOHEHTHI.

4. COBpeMCHHLIC MCTOJAbI MOACTIUPOBAHUA U ITPOCKTUPOBAHMUA.

CoBpeMeHHBIE METOABI MOJCIIMPOBAHMS U MpoeKkTUpoBaHus. [Iporpammubie npoaykTsl. bubnnorexkn
aseMeHToB. KoHCcTpyKTOpCKast JOKyMeHTaLusl.

5. DU3MKO-TEXHOJIOTMYECKUE OCHOBBI MUKPOIEKTPOHHOW TEXHOJIIOTMM JUISI  KOCMHUYECKOIO
MPUOOPOCTPOCHHS.

@OU3NKO-TEXHOJOTMYECKHE  OCHOBBI ~ MHUKPOJJICKTPOHHOH  TEXHOJOTMH IS KOCMHYECKOTO
npubopoctpoenusi.  Jlurorpaduyeckue W HenmuTorpadUUYecKHe — MPOIECCHl  TOIYYCHHUS
TOIOJIOTMYECKOTO PHUCYHKA, BaKyyMHBIE M IUIa3MEHHBIC IIPOIECCHI, PACTBOPHBIC TEXHOJIOTHUH,
«cyxuey» npouecchl. TexHomornueckoe odecreyeHue.

6. OCHOBBI TEXHOJIOTHH.




OcnoBbl TexHonorun CBUC, AMCKPETHBIX MOMYNPOBOIHUKOBBIX MPHOOPOB, MHUKPOIJIEKTPOHHBIX
YCTPOHCTB (DYHKIIMOHAILHOW 3IIEKTPOHUKH, MUKPOCOOpOK U ycTpoiicte CBY B MUKpOMHUHHUATIOPHOM
WCITOJIHEHUH, YCTPONCTB MUKPOCUCTEMHON TEXHUKH.

7. ®U3UKO-XUMUUECKHE OCHOBEI HAHOTEXHOJIOTHH.

DU3UKO-XUMUYECKUE OCHOBBI HAHOTEXHOIOTMH. HOBBIE NEpCIIEKTUBHBIE MaTepHalbl U YCTPOMCTBA B
MHUKPO- 1 HAHOUCIIOJTHEHUH, HAHOMAaTEepHaIbl 1 HAHOTEXHOJIOTHA B KOCMHYECKOM PUOOPOCTPOCHHH.
[TepcieKTUBBI pa3BUTHS HAHOKOMIIOHEHTHON 0a3bl 11 KOCMHUYECKOTO IPHOOPOCTPOCHUSI.

8. MeTozbl KOHTPOJISE MUKPO- ¥ HAHOZJIEKTPOHHBIX YCTPOMCTB /U1l KOCMUYECKNUX MH(OPMAIIMOHHBIX
CHCTEM.

MeTozabl KOHTPOJISI MUKPO- U HAHOIEKTPOHHBIX YCTPOMCTB Al KOCMHUYECKUX HMH(DOPMAIMOHHBIX
CHUCTEM: HCCIICIOBAaHHUSI TOBEPXHOCTH, COCTaBa M CTPYKTYpPBl. MMKpPOCKONUS: OINTHYECKas,
3JIEKTPOHHAsl, aTOMHO-cuioBas, MK-cnekrpockomnus.

9. MeTo/ibl UCTIBITAHUN MUKPORJICKTPOHHBIX YCTPOUCTB JIJIsl KOCMHYECKOTO TPUOOPOCTPOCHHUS.

MeTtonpl MCTBITAHUHA MHUKPONEKTPOHHBIX YCTPOWCTB JUISI KOCMHUYECKOTO TPUOOPOCTPOCHMUS.
MeTo/pl yCKOPEHHBIX UCIBITAHUH (TEpMOLMKIMPOBAHNE, PAAUALIUOHHON CTOHKOCTH).

10. OcHOBBI HAAEKHOCTH MHUKPO- M HAHODJEKTPOHHON KOMIIOHEHTHOM Oa3bl IJIsl KOCMHYECKHX
MH()OPMALIMOHHBIX CUCTEM.

OCHOBBI HAJEKHOCTH MHUKPO- M HAHOAIEKTPOHHOW KOMIIOHEHTHOM 0a3bl i KOCMHYECKUX
nHpOpMaIMOHHBIX cucTeM. [Ipobnemsl gerpamanuu u karacTpouiecknx 0TKa3oB. PezepBupoBanue
C UCTIOJIb30BAHUEM DJICKTPOHHON KOMIOHEHTHON 0a3bl.

11. OcHOBEI TCOPpHU PCHICHUSA I/1306p€TaTCJ'IBCKI/IX 3aaa4.

OCHOBBI TEOpPUM pEUICHUS HN300pETaTeNIbCKUX 3a1ad NPUMEHUTEIBHO K CO3aHHI0 MHKpPO- U
HAHORJIEKTPOHHOI KOMIIOHEHTHOH 0a3e KOCMUYECKOTro MPHUOOPOCTPOCHUSI.

12. Ctpykrypa u TinoBoi cocras npukiaagasix HAP u OKP.

Crpykrypa u tunoBoii cocraB npukianabix HUP m OKP mo HampaBneHWIo co3fgaHusS MUKPO- U
HAHOJIEKTPOHHOW KOMIIOHEHTHOH 0a3bl ISl KOCMUYECKOro mpubopocTpoeHust (1o cranaapram PO u
HCoO).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe obopynoBaHue Uil MPAaKTHYECKUX 3aHITHN: yueOHas ayIUTOPHSI, KOMITBIOTEP U
MYJIBTUMEIUIHOE 000pyI0BaHKe (ITPOSKTOP, NHTEPAKTUBHAS JOCKA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JIATEparypa
1. Hanoanekrponuka [Tekct] / A. A. lllyka; mox o6m. pea. A. C. Curosa - MIOpaiit,2017



1. BU MOMC u ux npumenenue. B. Bapanan, K. Bunoit, K. Jxo3e.— M.: Texaocdepa, 2004.

2. VYrneponHsie HAHOTPYOKU M pOACTBEHHBIE CTPYKTYphl. Xappuc I1. — M.: Texnocdepa, 2003.

3. Cucrema kpeMHHU#.— auokcu] kpemHusi cyomukponubsix CBUC. Kpachukos I. 4., 3aiines H. A. —
M.: Texnocdepa, 2003.

4. Hanooanexkrponuka. lllyka A. A. — M.: ®uzmarkuura, 2007.

5. Hano- u mukpocucremHuas texauka. [loxg pen. [1. A. Manbsuesa. — M.: Texnocdepa, 2005.

6. dusnyeckue 0CHOBBI KOHCTpyHpoBaHUs u TexHodoruu POA u OBA. Enudanos I. U., Moma 10. A.
— M.: Cos. panuno, 1979. - 352 c.

7. KoHCTpYKIIMH U TEXHONOTHsI MUKpocxeM. Matcon J. A. — Munck: Briciias mkomna, 1985. — 207 c.,
170

8. MukpoaseKkTpoHHas anmnapaTrypa Ha OECKOPITYCHBIX HHTETrpallbHBIX MUKpocxeMax. Boxxennn U. H.,
brunos I, A., Konenos JI. A., Kopo6os A. U., O6opoToB A. ®. — M.: Paguo u cBs3b, 1985. — 264 c.

9. TubpugHble MHTErpaNbHBIC QyHKIIMOHANLHBIC yeTpoicTBa. [lox pen. JI. A. Konenosa. briuHos I A.
— M.: Bricmias mikona, 1987. — 111 c.

10. TexHOMOTHsSI MUKPOAIEKTPOHHBIX ycTpoiicTB: CrpaBounuk. [orpa 3. FO. — M.: Paauo u cBs3b,
1991. - 528 c.

11. OcuoBsl Texnosxoruun CBUC. Tapyu 5. — M., Panuo u cBs3p, 1985. —480 c.

12. Muxkponurorpadus B 2-x 4. Y. 1: Mopo V. Ilep. ¢ anrn. [log pen. Tumeposa P. X. T. 1. — M.: Mup,
1990. — 602 c.

13. Beenenue B horonutrpaduro. bokos 0. C., Kopcakos B. C., JlaBpuwes B. I1., JlybameBckas A.
B., Mumages B. U. Ilox pen. B. I1. JIaBpumesa. — M.: Dueprus, 1977. — 400 c.

JomnonaurtensHas nureparypa
1. Mukponutorpadus [Tekcer] : B 2-x 4. Y. 1, npuHIMIBI, METOABI, MaTepraisl/yY. Mopo ,
Microdevices, iep. ¢ aarn. P. X. Tumeposa , -M., Mup, 1990
2. Mukponurorpadus [Tekct] : B 2-x 1. Y. 2, mpuHIHMIIEI, METONBI, MaTepuaisl/ Y. Mopo, Tiep. ¢ aHTIIL.
J. 0. 3apocnoga, K. SI. MokpoycoBa, B. A, Hukuraesa , -M., Mup, 1990

1. Ocuossl Texnonorun CBUC. Tapyu . — M., Paguo u cBsa3s, 1985. — 480 c.

2. Mukponutorpadus B 2-x 4. Y. 1: Ilep. ¢ aumn. Ilox pen. Tumeposa P. X. T. 1.Mopo V. — M.: Mup,
1990. — 602 c.

3. Beenenue B potonutrpaduro. boxos 0. C., Kopcakos B. C., Jlapumes B. I1., Jlybamesckas A. B.,
Mumaues B. U. ,ion pen. B. I1. JlaBpumesa. — M.: Dueprus, 1977. — 400 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[MakeTs! oucHOTO MporpamMmuoro obdecrniederns Microsoft Windows 2000+, Microsoft Office
PowerPoint 2007 +

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemnoe ocBoeHHEe Kypca «MMKpPOIJIEKTPOHHBIE YCTPOMCTBA KOCMHUYECKHX HH(POPMALMOHHBIX
cucteM» TpeOyeT OONBIION CaMOCTOSTENHHOH paboThl CTyIeHTa,TpeOyeT OT CTyAeHTa OCO3HAHUS
CBSI3EH MEXAYy Teopuedl M NPaKTUKOH, a TaKkKe B3aMMO3aBHCHUMOCTEH pa3HBIX AWCLUUIUIMH. B
IporpaMme AMCLUIUIMHBIIPHUBEIEHO MUHHMAJIbHO HEoOXoauMmoe BpeMs Ui paOoThl CTyleHTa HaJ
TEMOM.

CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHHE ¥ KOHCIIEKTHPOBAHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);

— MOATOTOBKY K KOHTPOJIbHBIM, CAMOCTOSITEIILHBIM paboTaM U TECTaM.



PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTO CTyIEeHTa OCYMISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOATOTOBKH: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
Kadeapa KOCMHUUECKOTO IPUOOPOCTPOCHUS
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: A.A. XXyxoB, I-p TEXH. HayK, JTOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoGeH opraHn30BbIBaTh H PYKOBOJIUTH

paboToii KOMaH/ kI, BEIpaOaThIBasi KOMaHTHYIO
CTpPATEryio AJsl JOCTHKEHHS MTOCTaBIEHHON
3aJa4u

YK-3.1 Opranmzyer U KOOPAUHHUPYET PaOdOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TENHHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPHU PEIICHUN HOBBIX 3a]ay, PUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC M3YUYCHHUA AUCHHUILIMHBL <(MI/IKpO3JIeKTpOHHBIe YCTPOﬁCTBa KOCMHNYCCKHUX I/IHq)OpMaI_II/IOHHLIX

cucTeM» 00yJaroIHiCs TOIDKEH:

3HATb:

* MECTO M POJIb OOIIMX BOIPOCOB HAyKH B HAyYHBIX UCCIIECOBAHUSAX;

* COBpEMEHHBIEC IPOOIEMbl (PU3UKH, XUMUU, MaTEMATHKH;

* TeopeTHYecKrue MoJenH (PyHIaMEeHTaIbHBIX MPOLECCOB U SBICHUN B (PU3MKE U €€ MPUIOKEHUX;
* TPUHIMIBI CHMMETPUH U 3aKOHBI COXPaHEHUS;

* HOBeHIINE OTKPBLITHSA €CTCCTBO3HAHUA,

¢ TIOCTAaHOBKY HpO6J'ICM (1)I/I3I/IKO—XI/IMI/I‘I€CKOFO MOACIINPOBAHU,
¢ O B3aMMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBE CCTCCTBCHHBLIX HAYK;
¢ I[IPUHIHUIIBL (I)YHKLII/IOHI/IPOBaHI/IH, TUIIBI U MCTOABI MOJIYUCHUA MHKpOSJ’IeKTpOHHOﬁ KOMIIOHCHTHOM

0askl.
yMeThb:

° 3(1)(1)6KTI/IBHO HCTI0JIb30BAaTh HA MPAKTUKEC TCOPCTUUYCCKUC KOMIIOHCHTBI HAYKHW: TTOHATUA, CYKACHU,

YMO3aKITFOUCHUS, 3aKOHBI;

* IIPEICTaBUTh NAHOPAMy YHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;
* alcTparupoBaTbcs OT HECYIIECTBEHHBIX BIMSHHUN HPU MOJAEIHMPOBAHUHU PEANbHBIX (PU3MUECKHX

CUTYALUii;

® HCIIOJIb30BaTb HAHOTCXHOJIOTMHM M KOMIIOHCHTBI YCTpOﬁCTB T4 KOCMHUYCCKHX CHCTEM CBA3U,
HaBUTallUXU U JUCTAHIITUOHHOTO 30HAUPOBAHUSA 3emiu.

BJIaJeTh:
* Hay4YHOM KapTHHOHN MHpa;

¢ MareMarn4eCKuM MOIACIMPOBAHUEM (bHSI/I‘IeCKI/IX 3aga4.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texyumii KOHTPOIb OCYIIECTBISIETCS B OPME YCTHBIX OMPOCOB U COOECEIOBAHNH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Kontponbubie Bonpocs! ais crauu audGepeHIupoBaHHOTO 3a4eTa B 9 cemecTpe:

OcHOBHBIE TEPMUHBI, OIpeAeIeHNs, a00pEeBUATYPbI MUKPO3JIEKTPOHUKH.

Jlutorpadus. Hlenkorpadus.

TexHomorust U3rOTOBICHHUSI MUKPOIJIEKTPOHHBIX YCTPOMCTB.

Yerpoiictea MCT u HCT. AxkTroarop.

AKcenepoMeTpbl B MUKPO3JIEKTPOHHOM UCHONMHEHNH. PU3NUecKre OrpaHUICHHUS.
JlaTyuk naBieHusi B MUKPOSJIEKTPOHHOM UCHIOJIHEHWH. OCHOBHBIE STAIlbl H3TOTOBJICHHUS.
Muxkpobonomerpsl. XapakTepucTHKH. KOHCTpYKTUBHBIE 0COOEHHOCTH.

AN i

[Ipouecce! poronurorpaduu.
9. BakyyMmHbI€ IPOLIECCHI B TEXHOJIOTMH MUKPOAJIEKTPOHHBIX YCTPOMCTB.
10. «Cyxue» anre3suBsl A1l KOCMUYECKHX IPUMEHEHUH.

11. IlpuwHmun neWcTBUS YCTPONCTB, OTKIOHSIOMMX Jiyd Jasepa. Oddekr Keppa. «lludposoe»
MHUKPO3EpKano. AKYCTOONITUIECKHI dPPEKT.

12. IlpueMHbIe yCTpOWCTBA TEPArepliOBOTO JUANa30HAa.
13. TexHONOTHH MOIYYEHHUS] TOHKUX TJICHOK.
14. OcobeHHOCTH KOCMUYECKOW MUKPOAIIEKTPOHUKH.

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIIyOOKHWE 3HAaHUS YYEOHOM MpOrpamMMmbl JUCHUIUIMHBI TPU BBIIOJIHEHUH
KypCOBOW pabOThI, TOMAIIHUX 33aJaHui, OTBETE YK3aMEHAI[MOHHOTO OMJIeTa U OTBETE Ha BOIPOCHI 110
porpamMmme JUCLMILIHHBI;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHON MPOrpaMMbl AUCUUILTMHBI IPH BHIIOJIHEHUH KypCOBOM pabOThI, JOMAIIHUX 3aaHUM,
OTBETE 3K3aMEHALMOHHOTO OMJIeTa M OTBETE Ha BOMPOCHI IO IMPOTpaMMe ANUCIUILUINHBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl JUCHUILIMHBI IPU BBITIOJIHEHUH KyPCOBOM pa0OTHI, JOMAIIHUX 33JaHUH, OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpaMMe AUCLUIUIINHBL,

oLeHKa «xopomio (7)» BBICTaBISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHall SK3aMEHAIlMOHHOTO
Ourera, rPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, JeMOHCTPUPYET yMEHHE IPUMEHSTHb MOIy4YEeHHBIC
3HaHUSl HA NPAKTUKE NPU BHIIOJIHEHUH KypCOBOHM pabOTHl M JOMAIIHUX 33/JaHUil, HO JOIMYCKaeT B
OTBETE WJIM B PELLCHUU 3a]jad HEKOTOPbIE HETOUHOCTY;

OLIEHKA «XopomIo (6)» BBICTABIAETCS CTYJCHTY, €CJIM OH 3HAeT MaTepHall dK3aMEHALMOHHOIo Ouiera,
0 CYLIECTBY M3JIaraeT ero, JeMOHCTPUPYET YMEHUE IPUMEHSTD MOJIYUYCHHbIC 3HAHUS Ha MPAKTHKE MIPH
BBINTOJTHEHUH KYpPCOBOM pabOTHI M IOMAIIHUX 3aJjaHui, HO JOIYCKaeT B OTBETE WM B PEIICHUU 3a]ad
MHOTO HETOYHOCTEH;

OLICHKa «XopowIo (5)» BBICTABISIETCS CTYACHTY, €CJIM OH 3HAEeT Marepuall SK3aMEHAlMOHHOTo Ouiera,
U3J1araeT ero, JeMOHCTPUPYET YMEHHE IPUMEHSTh MOTy4YEeHHbIC 3HaHUs Ha MPAKTUKE MTPH BHITOTHEHUH
KypCOBOH pa0OThI M IOMAIHUX 3aJIaHUH, HE JIOMYCKAeT B OTBETE IPyObIX OMIHOOK;

OLICHKA «Y/IOBJIETBOPUTEIBHO (4)» BBICTABISIETCS CTYACHTY, €CII BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ousnera, MpU BBHIIOJIHEHUH KypcoBOM pa®OThl M JOMAIIHUX 3aJaHUN OH MOKa3asl (parMeHTapHBIMH,
XapakTep 3HAHWH, HEAOCTATOYHO MpPABWIBHBIC (OPMYIUPOBKM 0A30BBIX HOHATHUH, HO NPH ITOM OH
BJIaJIe€T OCHOBHBIMHM pa3ieiaMu y4eOHOM MporpaMmbl, HEOOXOAMMBIMH IS AalbHEHIIEro 00yYeHHs;



OLICHKA «YIOBJIETBOPUTEIBLHO (3)» BBICTABIAETCS CTYIEHTY, €CJIM BO BPEMs OTBETA SK3aMEHAIIMOHHOTO
Ouiera, TPU BBITIOJIHEHWH KypCOBOWM pabOThl M JIOMAITHUX 3aJlaHUil OH TIOKa3al pa3po3HEHHBIH
XapakTep 3HAHWH, HEIOCTAaTOYHO NpaBUiIbHBIE (HOPMYIHPOBKH 0a30BbIX TMOHSATHHA, HapyLICHHE
JIOTUYECKON IOCIIeI0BATEIbHOCTH B U3JI0KEHUH [IPOrPaMMHOI0 Marepuaia, HO IpU 3TOM OH BiajeeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IOIYYCHHBIC 3HAHHS IPH PEIICHHH THUIIOBBIX
NPaKTUYECKHUX 3a7ad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBenennu ycrHoro auddepeHIMpoBaHHOTO 3a4era oOydaromemycs: npenocrasisiercs 40
MHUHYT Ha noArotoBky. Ompoc oOydaromerocss mo OwieTy  He JOJDKEH MPEBBIATh IBYX
aCTPOHOMHMYECKHX YacoB.

Bo Bpems mpoBeneHus IU(QEpeHIMPOBAHHOTO 3adeTa IPH IIOArOTOBKE OTBETOB HAa OMICTHI
o0yuaromuecs: MOTYT IIOJIb30BAaThCS IMPOTPaMMON JUCIMIUIMHBI, KOHCHEKTaMHU JIEKIMH U 000
JPYTOM JTUTEpaTypo.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromIerocss Ha BOIPOCHI IO
OWiIeTy Wi Mo MpOorpaMMe JWCIHIUITMHBI OH HE MOXKET IO0JIb30BAaThCS KOHCIIEKTAMH JICKIIUH U JIF000i
JIPYrOW JIUTEPATyPOU.



