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Ilean ocBOCHHUA TUCIIUILIAHbBI

HGHHMI/I OCBOCHU OUCHHUITIIMHBI «I/IHTera.HBHaH SJICKTPOHUKA» ABJIACTCA H3YUYCHUC
OCHOBHBIX TCOPETUUCCKHX, OSKCICPUMCHTAIIBHBIX W TCXHOJOIMYCCKHX MCETOAOB ITOCTPOCHUSA
9JICMCHTOB DOJJICKTPOHHBIX CXCM B HHTCIpaJIbHOM HCIIOJHCHUU, (bI/IBI/I‘-IGCKI/IX MIPUHIIUIIOB
CO31aHuA Ha UX OCHOBC HMHTCTPAJIBbHBIX MUKPOCXEM, U3YUCHHUEC OCHOBHBIX KOHCTPYKTHUBHBIX H
SJICKTPUYCCKUX XAPAKTCPUCTUK U MCTOJOB OLICHKH UX KaUCCTBA U HAAC)KHOCTHU.

1. Mecto nucuumimHbl B cTpykrype OIl 6akanaBpuara

Jucnunnuna «VHTerpagbHas 3JIEKTPOHUKA» SBISETCS OJHOM M3 OCHOBHBIX JUCIHUILIUH
npoecCHOHANFHOTO [HUKJIA. TeopeTHdeckoil OCHOBOM MHKPORJIEKTPOHHMKH, Hapsay ¢
dbyHIaMEHTANBHBIMHM TUCIUIUIMHAMHA (KBAHTOBAsST MEXaHWKA, CTaTHCTUYeCKas (Pu3nka, Gu3nKa
HOJYIIPOBOJHUKOB M  TOHKMX IUIEHOK M J1p.), SABIAIOTCS  (u3MKa IOBEPXHOCTU
MOJyIPOBOJIHUKOB, (hM3MKa TPAHUYHBIX SBJIECHUI B MOJYNPOBOJHUKOBBIX CTPYKTypax, a TakkKe
panno- U CXeMOTEXHHUYECKUE TUCIHUILTMHBI. DKCIEPUMEHTAIBHON OCHOBOW MHKPOAJIEKTPOHUKH
ABJISIETCS TUTaHAapHas (KpeMHHUEBasl) TEXHOJIOTHs, MO3BOJISAIONIas Ha 0a3e W3BECTHBIX METO/OB U
npuémoB (okucienue, goromurorpadus, 1udpdys3us U Ap.) B €IUHOM LHUKIEC PEaTU30BbIBATH
0onpiIoe YuCIO NpUOOPOB M KOMIIOHEHTOB, T.€. Ha MPAKTUKE OCYIIECTBUTH MPHUHIIMII
UHTETpaIuu. B pe3ynbraTte 0CBOeHUS TUCHUILUIUHBI « IHTerpanbHas 3JIEKTPOHHUKAY CIYyIIaTeNn
MOJTy4aloT IMpe/iCTaBlIeHHe 00 OCHOBHBIX HAIPaBJICHUSX co3/JaHus uHTerpanbHbix cxem (UC) u
0COOEHHOCTSX UX MOCTPOCHHSI HAa OUTIOJISIPHBIX M MOJIEBBIX TPAH3UCTOPAX, @ TAKKE 3HAKOMSTCS C
METOJaMH CO3JaHUsl CXEeM pa3IMYyHOro (PYHKIHMOHAILHOTO HAa3HAYEHUS B HWHTErPalIbHOM
UCTIOJTHEHUH.

3. Ilnanupyemble pe3yjbTaTbl OOy4YeHHMSl MO0 JWCHUILUIMHE, COOTHECEHHbIE C
IUVIAHUPYeMbIMU pe3yiabTaTamu ocBoenns OII 0akanaBpuara

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus cCleayloux 3HAHHM,
YMEHUH, HaBbIKOB U (UJIM) OIBITA AEATEIILHOCTH!

Kon ®opMmyIHpoBKa Ilepevyenb MJIAHUPYEMBIX Pe3yJbTATOB
KOMIICTCHIINH KOMIICTCHIINH oﬁyqem/m
IIpodeccnonanbHbIe KOMIIETEHIIUU

CITOCOOHOCTBIO CTPOUTH 3HaTh:
npocTeiiye GU3NYECKHE | ® OCHOBHEIE STallbl PA3BUTUS
U MaTeMaTU4YecKue MUKPODJIEKTPOHUKH U HATIPABIICHUS CO3/IaHUS

IIK-1 MOJIETH IPUOOPOB, CXEM, WHTETPATbHBIX MUKPOCXEM;
YCTPOWCTB U yCTAaHOBOK e (hu3MYECKUEe MPUHITUIIBI pa0OTHl OCHOBHBIX
DJICKTPOHUKHU U GyHKIIMOHATBHBIX d51eMeHToB UC:
HAHO3JICKTPOHUKH ounosspHoro, nosesoro u MJIIT —
pas3IinqHOTO TPaH3UCTOPOB, THPUCTOPOB, NACCUBHBIX
(G YHKIIMOHATILHOTO HIIEMEHTOB;
Ha3Ha4YCHHUS, a TAKKE ® OCHOBHBIE TEXHOJOTHYECKHE ATAMbI
HCITIOJIb30BATh u3roroBieHus: UC paznuuHoro tumna,
CTaHAapTHBIC 0COOEHHOCTH MHTETPATLHOTO UCTIOJIHEHUS ISt
[IPOTPaMMHBIC CPECTBA OWIOJISPHBIX U YHUTIOISPHBIX d5ieMeHToB UC;
HX KOMIIBIOTEPHOI'O ® XapakTepHble MacIITaObl BEIMYKH, BIACTh
MOZICINPOBAaHNUA TEPMUHOJIOTHEH, 3HaTh OCHOBHBIE (PU3NYECKHE

(hOpMYJIBI 1 KOHCTAHTBI OTHOCSIIIHECS K 3TOMY




pazzneny GU3MKU U UX pa3MEPHOCTb.

Ymern:

® TPUMEHATH 3HAHUS, IOTYyYEHHbIE IPU
HU3YUYCHUU NJUCHUTIIIMHBI JJI1 U3YUYCHUSA
BOIIPOCOB, CBA3aHHBIX C TEOPETUUECKUMH,
SKCIICPUMCHTAJIIbHBIMU U TCXHOJIOTHYCCKUMUA
acmeKkTaMu pa3paboTku u u3rotornenus MUC,
HUCITIOJB30BAaTh AJIA DTOI'O METOAbI 1 3HAHU S
MOJIy4YE€HHBIE NIPU U3YUYEHUU JAPYTUX
(bI/ISI/I‘IeCKI/IX U MaTEMAaTUYCCKUX AUCIHUIIIINH.

Biaagerr HAaBBIKAMU:

® pCIICHHS THUIOBBIX 33]1a4 MUKPOAJICKTPOHUKH,
CBSI3aHHBIX C TOCTPOEHUEM U PACUETOM
OCHOBHBIX KOMIIOHEHTOB U djieMeHToB UC;

® CaMOCTOSITEIbHOW PaOOTHI C pa3IMYHBIMU
HUCTOYHUKAMU WH(OPMAILIUY TIO TEMATHKE
Kypca;

® [I0MCKA M MCITOJb30BaHUS YaCTHOM
CIpaBOYHOM WH(MOpPMAIUU JJIs PEIICHUS
y4eOHBIX 3ajla4y ¥ IPUMEHEHUs B cepe
poheCCHOHATBHON IEATETLHOCTH

4. O0Bem, CTPYKTYpa U coJleprKaHue TUCIUIINHBI

OO0masi TpyIOeMKOCTh IUCIHILIMHBI COCTaBiseT 3 3aueTHBIX enuHui, 108 akagemmdeckux
4acoB.

4.1. CrpyKTypa AMCHHMILIMHBI

Buasbl y4eOHBIX 3aHATHH, ®opMBI TEKYIIETr0
Tembl (pa3aesinbl) =%
= BKJIIOYAsI CAMOCTOAITE/IHYI0 | KOHTPOJISI yCIIeBAeMOCTH
Ne JTUCHUILINHBI, 9 .
S padoTy CTY/AEHTOB, ®opMa NpomMe:KyTOUHOIH
UX colep:KaHue 5
u/n S U UX TPYAOEMKOCTH aTTecTanuu
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TEXHOJIOTUYECKUE OCHOBBI .
1 . 714 |10 1 3 OpoHTaNTBHBIN OMPOC.
AHTErpajJbHOU
2JIEKTPOHUKH
DJIeMEHTHI MHTErPaIbHbIX
cxem. UMC Ha
2 OUIIOJIAPHBIX U 7 1101 18 3 6 @pOHTAIBHBIN OIIPOC.
YHHUIIOJISAPHBIX KonTponbhas pabota
TpaH3UCTOpaX. DJIEMEHTbI
nudposerx UMC




Tunel HHTETpaIbHBIX
cxem. KauectBo u
HAJIeKHOCTh
3 |MHTCTPAIbHRIX 714 |8 1 4 ®poHTaIBHBIHN OMpPOC.
MHUKPOCXEM.
DOyHKIIMOHATbHAS
MHUKPOIJIEKTPOHHUKA U
ONTO3JIEKTPOHUKA.
2 1051335 DK3aMeH
Bcero 18 | 36 7 10,51 46,5
4.2 Conepxxanue pa3aeioB IUCHUNIHHBI
No | HammeHnoBanue pasznena
Conepxanue paszaena
/1 IUCIIUILINHEI
1. | IIpeamer u 1.1. Ilpeomem muxposnexkmponuxu. OCHOBHbBLE NONONHCEHUSL U
TEXHOJIOTHUECKHUE NPUHYUNBL MUKDODITIEKIMPOHUKU. |
OCHOBBI HHTETPAJIbHOU Merononorus MUKpO3JEKTPOHUKHN: TEXHOJIOITHYECKas,
ANEKTPOHUKHU KOHCTPYKTHBHAS U (yHKIIMOHATIbHAS HHTETPALIHSL.
Knaccudukamms UMC, TepMuHbI, OnipeieeHusI.
ba3oBbie TexHONIOrHYECKHE MTPOLIECCH TPOU3BOACTBA
NC. CBepx0obIie HHTETPATbHBIE MUKPOCXEMBI.
1.2. Ilpedenvt MuKpos1eKmpOHUKuU.
@akTOpBI OrPAaHUYMBAIOIINE NTPEAETbHBIE pa3MeEPbI
MUKPO3JIEKTPOHHBIX TPUOOpOB. DyHIaMEHTAIbHBIE
(bu3MYecKre orpaHuyYeHUsT; 3aKOHbBI CKEHTMHTA.
KBanTOBBIE U TYHHENBHBIE OrpaHrueHUs. OrpaHuYeHUS
¢bynkuonuposanus. [Ipenensl MuUHHATIOpU3aAIUH,
00yCIIOBJIICHHBIE TEXHOJIOTUIECKUMHU MPOIIECCAMHU.
1.3. Ocnosnvle nanpasnenus cozoanus UMC.
[TonynpoBonuukosbie UMC. ®usnueckue u
TEXHOJIOTHYECKHE OCHOBBI ()OPMUPOBAHHUS JIOKAIbHBIX
obracreli ¢ 3aJJaHHBIMU CBOMCTBAMH B 00beMe U Ha
MOBEPXHOCTHU NoNynpoBogHuKa. [Ipobnema uzonauuu
anemeHToB B IMC, conocraBieHue pa3indHbxX
croco00B u30ssuu. [IpuHIUIIEI pabOTHl 1 OCHOBHBIC
xapakTepucTuku ounossipasix 1 M/II1 tpansucropos
MHTETPATBHBIX MUKPOCXEM.
2. | DneMeHTsl 2.1. Unmezcpanvuvle  mMuxpocxemvl  HA  OUNOIAPHBIX
MHTETPAIBHBIX CXEM. MPAH3UCMOpax.
NMC Ha OUIIONSIPHBIX U ONHUTAaKCUAIbHO -  IUIAHAPHBIE  TPAH3UCTOPHI €
YHUIIOJISIPHBIX M30JILUEeH  p-n TEPEXOJIaMH. N3omnanapHsie
TPaH3UCTOpax. TPAH3UCTOPBHI. MHorosMuTtepHsbie TPAH3UCTOPBHI.
DIIeMEHTHI ITU(POBBIX Tpanszucropel ¢ auogom IlloTTku. TpaH3uCTOpPHI C
nMC IIOJIMKPEMHUEBBIMU IIUHAMU. [ OpHU3OHTANBHBIE p-N-p
TpaH3UCTOpPbl. CXEMbl OCHOBHBIX TEXHOJIOTHYECKUX
nporieccoB u3rotoBneHuss MMC Ha OHIONAPHBIX
TPaH3UCTOpaxX U NpOoUIN CO3aBAEMbIX CTPYKTYP.
2.2. Uumeepanvuvie mukpocxemol na MAII-mpanzucmopax.
KOHCTpYKTHBHO - TEXHOJOTMYECKHE PA3HOBUIAHOCTH
MAII TPaH3UCTOPOB. Tpansucropst c
caMOCOBMeIIeHHbIMU  3aTBopaMu. KommuiemeHTapHbIe




2.3.

2.4.

2.5.

2.6.

MAII Muxpocxemsl. IlapameTpbl M XapakTEpUCTUKH
TPAH3UCTOPOB C KOPOTKMM KaHAIOM. TeXHOJIOrmyeckue
Mapupytsl npousBoacrsa UMC na M/III tpan3uctopax
C UCIHOJIb30BAaHWEM IIOJMKPEMHHEBBIX 3aTBOPOB U
MHOTI'OYPOBHEBOM KOMMYTAl[MOHHOW Pa3BOJKHU.
Ilaccusnvie snemenmor 6 UMC na ounonspueix u M
MPAH3UCTNOPAX.

HNHuTerpanbabie pe3ucTOpbl U KOHACHCATOPHI. TeCcTOBbIE
sneMeHThl. OXpaHHbIE 3J1E€MEHThL. 3HAKU COBMEILICHUS U
KOHTAKTHBIE IUIOIA/IKH.

Jlocuueckue  snemenmour  MMC  na  OunonspHulx
MPAH3UCTNOPAXx.

Knaccudukanus 1 OCHOBHBIE TapaMEeTpPhl JOTHYECKHX
3JIEMEHTOB. JJEMEHThI TPAH3UCTOPHO - TPAH3UCTOPHOMU
JIOTUKU. DJIEMEHTBHl 3MUTTEPHO - CBSI3aHHOM JIOTHKH.
DNEeMEHTbl MHTErpajJbHO - WHXXEKIUOHHOM JIOTHKHU.
[TpuHIHIB GYHKITMOHUPOBAHHUSL.

Jlocuueckue 971eMeHMbl HmMc Ha noJegvlx
MPAH3UCOPAXx.

WNuBeprop Ha n-kaHanbHbiX U KMJII Tpan3ucropax.
Jlornueckue snements! U-HE u MJIN-HE.

Onemenmuor namamu UMC.

ONeMEeHTbl MaMATH CTaTUYECKOTO THIA. OJIEMEHTHI
MaMsiITH JUHAMUYECKOTO THMA. OJEMEHTHl MaMsTH
MIPOrpaMMUPYEMBIX IIOCTOSIHHBIX ~ 3allOMUHAOIINX
ycTpoicTB. [101yITpOBOAHUKOBBIE MUKPOCXEMBI ITAMSITH.

Tunel HHTETpaNbHBIX
cxem. KauectBo n
HaJEKHOCTh
WHTETPATbHBIX
MHUKPOCXEM.
DyHKIIMOHATbHAS
MHUKPOIJIEKTPOHHUKA U
OTITORJIEKTPOHUKA.

3.1.

3.2.

3.3.

3.4.

Tunvl unmeepanvHvlx cxem

Hudposeie MMC. Tpurreppl. MHuUKpPOIPOIECCOPHI.
CtpykTypa MHUKpPOIPOLECCOPOB. MUKpPONPOILECCOPHBIE
KOMIIJIEKTHI. 3anoMUHAIOIINE YCTpOICTBA.
OnepanmoHHele  yCcWJIMTENU. ba3oBble  MaTpUYHbBIC
KpucTauibl. [I[porpaMmmupyemeble JJIOrH4eCKue MaTPHUILBI.
Kauecmeso u nadexcnocms unmespanbHbix MUKPOCXeM.
OcHOBHBIE TOHATHUS Teopun KadectBa. Ilokazarenu
KadecTBa M HaJCKHOCTH. BUIBI M MEXaHHM3MBI OTKA30B
HUMC. MexaHN3MBbI OTKa30B MEXKCOCIUHCHUM
IJIAHAPHBIX  CTPYKTYp. MexaHu3mbl OTKa30B MpH
paauanMOHHBIX BO3/ICUCTBUSIX.

Memoowv konmpoas kawecmaa, u ucnvimaruii UMC.
TecToBbIil KOHTPOJIIbL U KOHTPOJIb (DYHKIIMOHHPOBAHUSI.
Onrtudeckue, 3JEKTPOHHOMUKPOCKOMUYECKHE M Macc-
CHEKTPOMETPUUECKHUE METOBI KOHTPOJIA.
Knaccudukanms WCHBITAaHUH. Knumatuueckue
ucneiTanugs MMC. Mexannueckue ucnblTanus HMMC.
OueHka 1 MyTH NOBIIeHUs HaexxHocTn UMC.
QDyHKYUOHAbHAS MUKDOINEKMPOHUKA u
ONMOIIEKMPOHUKA.

OOpaboTka, XpaHeHHEe U Iepefada HHPOpPMALUU Ha
OCHOBE  MHTErpanuu  (PU3MUecKuxX  SBJICHUH B

TBEPAOTEIBHBIX CTPYKTypax. DneMeHThI
aKyCTORJIEKTPOHUKH. DJIeMEHTBI MOJIEKYJIIPHOU
AIEKTPOHUKHU.




5. Oo6pa3oBarteiibHbIE TeXHOJIOTUH, HCNOJIb3yeMble npu OCylIeCTBJIEHUH
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

B npornecce 00ydeHns NCONB3YIOTCS CIEAYyIOIINE 00pa30BaTeIbHbIE TEXHOIOTUN:

BBoaHasi 1eKIUA — 1aeT IEPBOE LIEIOCTHOE IPEACTABICHUE O JUCLUIIIINHE U OPUEHTUPYET
CTyJI€HTa B CHCTEME M3yYEHUs NAHHOU AMCHUILIMHBL. CTyIEHTBI 3HAKOMATCA ¢ HA3HAYCHHUEM U
3aJauaMy Kypca, €ro pojiblo 1 MECTOM B CHCTEME YUeOHBIX TUCIMILIMH U B CUCTEME MOITOTOBKH
B 1enoM. Jlaercss kpatkuil 0030p Kypca, MCTOpUS pa3BUTUS HAYKHU U IPAKTUKHU, JOCTUKECHHUS B
3TOH cdepe, HUMEHAa M3BECTHBIX YUYEHBIX, M3JIaraloTCs IEPCIEeKTUBHBIC HAIMPABICHUS
uccienoBanuii. Ha 3TOM JeKIMM  BBICKA3bIBAIOTCS METONWYECKHE U OPTraHU3AallMOHHBIC
0co0eHHOCTH padOoThl B paMKax AAaHHOW AMCUUIUIMHBI, a TAKXKE JTACTCA aHAJIN3 PEKOMEHIyeMOn
y4eOHO-METOIUYECKOM JTUTepaTyphl.

AxaneMuyeckasi JeKIMsa (WIK JIEKIUs OOILEro Kypca) — IMOCIIEJOBATEIbHOE U3JI0KECHUE
MaTepuana, OCYyILIECTBIEMOE IPEHMYIIECTBEHHO B BUJE MOHOJOra IpENnojaBaTels.
TpeboBaHus K aKaJeMHUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHIIICHHAS
UH(POPMATUBHOCTb, YyO€OUTENIbHAs AapryMEHTalus, JOCTYIIHas M TIOHATHas pedb, 4YeTKas
CTPYKTypa W JIOTHKA, HalU4Me SPKUX HPUMEPOB, HAYYHBIX JI0KA3aTEIbCTB, OOOCHOBaHMHIA,
¢bakToB.

IIpakTHYeckoe 3aHSATHE — 3aHATHE, IOCBAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHWMHU U
HAaBBIKOB Y 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIINY 3HAHUU.

6. IlepeyeHb HH(POPMANUOHHBIX TEXHOJOIWH, HCIOJb3yeMbIX NPH OCYUIeCTBJIECHUH
00pa3oBaTeILHOIO MpoLecca MO JAUCHHUIUINHE, BKJIKWYas IepedeHb JMLIEH3MOHHOT0
NMPOrpaMMHOI0 o0ecriedyeHUss W HMH(OPMAIMOHHBIX CIHPAaBOYHBLIX cHcTeM (MpH
HEe00XO0AUMOCTH)

B npornecce ocymmecTBieHns 00pa30BaTEIFHOTO MPOIIECCa UCTIONB3YIOTCS:

e — i popMHPOBaHUS TEKCTOBBIX U IpapUUECKUX MAaTEpHAJIOB TPOMEKYTOYHOM M TEKyIIeH
arrectanuu — nporpammsl Microsoft Office, rpaduueckuii penaxrop Inkscape;

e — s moumcka y4yeOHOW nuTeparypbl Oubmmuoreku Spl'Y — ABTOMaru3npoBaHHAs
ouommoteuynas napopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next");

® — IS IOMCKA y4eOHOU IUTepaTypsl B CETH MHTEPHET —aBTOMAaTH3MPOBaHHAs OMOIMOTETHAs
uHpopmannonHas cucrema "Google Axanemus " (https://scholar.google.ru).

7. IlepeyeHb OCHOBHOH ¥ [ONOJHHUTEJLHOH Y4eOHOH JIMTEPATypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH «HMHTepHeT», HEO0XOAUMBIX [JIsl
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHasI JIUTEpaTypa

1. Asae H. A., HaymoB 1O.E., ®ponkuna B.T. — OcHOBbI MUKPO3JIEKTPOHUKH : YUEOHUK IS
By30B. M.: 1991

2. Cremanenko U. II. OcHOBBI MHKPO3JIEKTpOHUKH: Y4eOHOe mocobue mis By3oB. - M-CIIG.:
JlaGopatopus 6a30BbIX 3HaHMA, 2001.

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

1. Edumos U. E., Kozeips U. f., ['opOynoB 0. . Mukposnekrponuka: IIpoekrupoBanue,
BUJIBI MHKpOCcXeM, (YHKIMOHAJbHAs MHUKPOIJICKTPOHHKA: YdeOHOe mocobue s
nprOOPOCTPOUTENBHBIX CIIell. By30B. — M.: Bricmas mikomna, 1987.
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11.

12.
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Konenor JI. A. TexHosorus W KOHCTPYKIHMH MHKPOCXEM, MHUKPOIPOIIECCOPOB U
MHUKpOCOOpoK: Yueb. ams By30B. - M.:Paguo u cBs3sb, 1989.

Cyrano T., Ukoma T., Takaucu O. — BBenenue B MUKPO3JIEKTpOHUKY. M.: Mup., 1988
Banmues K.A, Opnukosckuii A.A. — [TomynpoBOJHUKOBbIE HHTETPAJIBHBIE CXEMBI IAMSTH HA
OUTIOJIIPHBIX TPAH3UCTOPHBIX CTPyKTypax M.: 1979

Mamnnep P., Kelimunc T. DnemenTs! unTerpaibsbix cxem: Ilep. ¢ anr. — M.: Mup, 1989.
Mukpoanektponuka. [Toa. pen JI.A.Konenosa

Texnonorust CBUC. B 2-xku. [Tox pea. C.3u. M.: 1983

3u. C — ®usuka noxynpoBOIHUKOBBIX TPHOOPOB. B 2-xTomax. M.: 1984

Tapywn f1. — Ocnosbl TexHosnoruu CBUC. M.: 1985

TepexoB B.A.. 3amauynuk 1mo 3JIeKTpOHHBIM Tpubopam. YueOHoe mocodue. — CIIO, Jlansb,
2003. -278 c.

Pocano JI. ®@usmyeckas 3JIEKTPOHMKA U MUKPOIJIEKTpoHHMKA. — M.:Bpicimas mik., 1991. —
35lc.

bypb6aesa H.B.,. JlnenpoBckas T.C CO0pHUK 337124 1O MOTYTIPOBOTHHUKOBOM JJIEKTPOHHUKE. -,
M.: ®usmataurt, 2006. — 168 c.

B) pecypcbl ceTn «AHTEepHET»

1.

2.

OnexTpoHHas 6ubimoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

WNndopmannonnas cucrema "EnnHoe okHO 10ocTyna K 00pa3oBaTelbHBIM pecypcam”
(http://www.edu.ru (pa3zaen YaeOHO-MeToIuUYeCKast OMOIMOTEKA) HIIH 110 TIPSIMOM CCBUTKE
http://window.edu.ru/library).

Hayunas snektponnas 6ubnmoreka (elibrary.ru) u mouckoBsie cucTeMbl (Www.yandex.ru,
www.google.ru, www.gigapedia.org)

DIIeKTPpOHHO-OUOIMOTEeUHAs cucTeMa « Y HUBepcuTeTcKas onbanoTeka onliney»
(www.biblioclub.ru ).

Caiit ®TU um A.®.Nodde PAH (www.ioffe.ru) u npyrue nuHTEpHET pecypcChl €
COOTBETCTBYIOLIEH TEMAaTUKOMN

HuTepHeT pecypchbl BeIyIIUX OTEYECTBEHHBIX U 3apyO0eKHBIX KOMITAHUN IO TPOU3BOJICTBY
U3JIeIIUIA MAKPOIJIEKTPOHUKHU.

CrernuanpHOro MPOrpaMMHOTO 00ECTIEYeHHS HE TpeOyeTcs.

MarepuajbHO-TeXHHMYECKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHUS
00pa30BaTeJILHOI0 NMPOLecca Mo JAUCHUIIUHE
Aymutopun, 00OpyAOBaHHBIE ISl TPOBEACHHS JIEKIUN, MPAKTHYECKHUX, JTa0OPATOPHBIX

3aHATUHM U KOHCYJIbTAlMH, (POHJ HAYYHOU OMOIMOTEKN YHUBEPCUTETA, KOMIIBIOTEPHI C JOCTYIIOM
B MHTEpHET, 000pYyI0BaHUE ISl IEMOHCTPALUI AJIEKTPOHHBIX MYJIBTUMEAUUHBIX MPE3CHTAIHH,
nabopaTtopHoe obopynoBaHue lleHTpa KOJIIEKTMBHOTO NOJb30BAaHUS «JlMarHOCTHKAa MUKpPO U
HaHOCTPYKTYp».

ABTOp:
JoteHT 6a30Boi Kadeapbl HAHOTEXHOJIOTUN B AJICKTPOHUKE, K.(.-M.H. A.b.Uypumnos

(moamcs)



IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«HTerpanbHas 3JIEKTPOHUKA

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUs TeKYyLIel U IPOMEKYTOYHOM aTTecTalliy CTYAeHTOB
10 TUCHUILTHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEPHAJIbI,
Heo0X0aUMBbIe J1JISl OLleHKH 3HAHUI, YMEHU I, HABBIKOB M (WJIH) ONBITA 1eSITeJIbHOCTH,
XapaKTepu3yILHX 3Tanbl (popMHPOBAHUA KOMIIETEH U

1.1 KoHTpoJibHBIE 32JaHUA M HHbIE MATEPHUAJIbI, HCIIOJIb3yeMble B MpoLecce TeKyel
arrecTanuu

IIpy 1npoBeneHMM MPAKTHYECKUX 3aHATUM M IOATOTOBKE MAaTEpUAlIOB KOHTPOJIBHBIX
MEPOTIPUATHIA UCTIONB3YIOTCS 3aJJaHus U 3aJ1a4u U3 mocoowii [5, 10-12]

IIpumepsl 32124 111 KOHTPOJIbLHOMH PadoThI

HHoaynpoBoaHuku

1.1. B oOpasen; yucToro KpeMHusi BBEACHbI JIOHOPHBbIE aTOMbI (ocdopa ¢ KOHLEHTpaIHen
10'6 cm™. TIpeamonoxum, 9To aToMsl (hocdopa pacnpeielie sl B KPEMHHH PABHOMEPHO.
ATtomHas macca ocgopa paBHa 31.

a) Yemy paBHO yaenpHOE conpoTuBiIeHUe oopasma mpu 300 K?

06) Kakyro 1010 o Macce COCTaBISIIOT JOHOPHBIE TpuMech?

B) Ecmu B nmo6asmenue k ¢ochopy BeemeHsl 10'7 cm™ aTomoB Gopa, pacrpeneneHHBIX
pPaBHOMEpPHO, TO KaKOBBl peE3yJbTHUPYIOIIEE YyJEIbHOE CONPOTHBICHHE M  THII
MPOBOAUMOCTH (OYyIEeT I MaTepraa UMETh TPOBOJIMMOCTD P-WJIX N-THTA)?

I) WM300pa3ute auarpaMMy SHEPreTHYECKHUX 30H IS Claydas B U YKa3aTh IOJIOKEHUE
ypoBHs Depmu.

1.2.  HaiitTu paBHOBECHbIE KOHIIEHTPALIMHU 3JIEKTPOHOB U JIBIPOK U MoJ0KeHue ypoBHs Depmu
B kpemHun npu 27°C, ecium KpPEMHHH COJIEPKUT CIEAYIOMHNE KOHIEHTPALIMU
JIETUPYIOIIMX MPUMECEH, CO3/1aI0IINX MEJIKUE YPOBHU:

a) 1-10' cm™ atomoB Gopa,

6) 3-10' cm™ aromoB MbImbsKa 1 2,9-10'¢ cM™ aTomoB Gopa.

1.3.  OG6pasell KpeMHHUs N-THIA MMEET PaBHOMEPHYIO KoHueHTpamuio Ng=10'® cm™ atomos
MBIIIBAKA, a 06pasen kpeMHus p-tuna umeeT N,=10'> cmM™ aTomoB Gopa. J[nst kaxmoro
MOJTYTIPOBOTHUKOBOTO MaTepHaja ONpeaeInTh:

a) Temmeparypy, mpH KOTOpOHl HOHU3UPOBaHA IIOJIOBMHA TPHUMECHBIX aTOMOB.
[Ipenmonaraercs, 4To BCE MOJBHKHBIC JIEKTPOHBI M ABIPKU MOCTYMAIOT OT JICTHPYIOIITNX
MpUMECEH.

0) Temmeparypy, mNpu KOTOPOHM COOCTBEHHass KOHLEHTpaUUs 7,  IPEBOCXOAMT
KOHLEeHTpaluto npumeceid B 10 pas.

B) PaBHOBecHy0 KOHIIEHTpaIuio HeocHOBHBIX Hocutened npu 300 K. IIpenmonaraercs, uto
MIPUMECH TMOJIHOCTHIO HOHU3UPOBAHBI.



r)

[Tonoxxenue ypoBHs @DepMHU OTHOCUTEIBHO Kpas BAJIEHTHOM 30HBI Ev B Kaxaom
matepuaie npu 300 K. ITonoxxenue yposus @epmu, eciu 006a Tuna npuMeceil IMEITcs B
OJIHOM 00pas3Iie.

Texnogorus

2.1.

a)
0)

2.2.

2.3.

a)

0)
B)

Kpucrann kpemaust 1omkeH ObITh BhIpalieH o Meroay Yoxpansckoro. [lepen madamom
BbIpalIMBaHus Kpuctauia K 10 Kr paciiaBI€HHOrO0 KpPEMHHs, HaXOJAIIMMCS B THUIJIE,
nobasisroT 1 mr docdopa.

KakoBa HauanbHas KOHIEHTpAIMs JIETHPYIOLIEH NMpUMecH B TBepAOH ¢a3ze B MepBbIH
MOMEHT BBIpAlllMBaHUs KpUcTayia?

KakoBa KOHIIEHTpalys JIETUPYIOLIEH NMPUMECH Ha IMOBEPXHOCTH KpUCTaNIa KPEMHMS,
MOCJIe TOr0 Kak 5 Kr paciuiaBa mepenuio B TBepayio (azy? (Koaddumnment cerperamum
Cs/Ci nnst pocopa B kpemuuu pases 0,3.)

[InacTuHa W3 KpeMHHUs, BBIPAICHHOIO MO MeToAy YoxpanbCcKoro, HarpeBaercsi B
aTMocdepe a3oTa 10 BBICOKOW TeMIEpaTyphl C IENbI0 HUCIAPEHHs KHUCIOpojaa W3
Y4aCTKOB IUIACTHUHBI, PACIOJIOKEHHBIX BOJIU3M MOBEPXHOCTU. 3aT€M OHa MPOTpeBaeTCs
IpU HU3KOH Temrmeparype, C TeM 4YTOOBl OCTAJIbHOH KHCIOPOJA BBIACTHICS U3
KPUCTAIJIMYECKON pEIIeTKH B BHUIE «KIacTepoB». OOBSICHUTH, KaK U IOYEMY OTOT
IpoIlecC YIy4IIaeT IEKTPHUECKUE CBOMCTBA MPUOOPOB, BIIOCIEACTBUN M3TOTOBIISIEMbIX
Ha TUIaCTUHE.

KpeMmHueBas miactuHa OKUCIISETCSl HECKOJIBKO pa3 B npouecce usrorosnenus MC. Haittu
PE3YNBTUPYIONLYIO TOJIIMHY JBYOKHCH KpPEMHHUS IIOCNIe KaXIOW U3 CIEAYIOLIUX
oleparuii, IpOBOAUMBIX I1OCIIE0BATENBHO:

60 mun npu 1100°C B cyxom Oz u HCIl (mo6aBnsiercsi nocrarounoe koiumuectso HCI,
YTOObI YBEIMYUTh CKOPOCTh OKucieHus Ha 10% 1o CpaBHEHUIO CO CKOPOCTBIO
okucaeHus B uuctom O»);

2 y npu 1000°C B nuporeHHOM BOoASHOM mape (mpu 1 atm);

6 4 mpu 1000°C B cyxom Oo.

KoHTaKkTHBIE ABJIeHUS

4.1.

a)
0)

4.2.

Peskuit KpeMHHEBBII p-n-Miepexo/] UMeeT npuMecHble KoHreHTparmu N, = 1-101° cm™ u

Ng=2-10'7 em™3,
PaccuuraTh BCTpOEHHBIHM NOTEHIMA ¢, TIPU KOMHATHOM TeMIIepaType.

C nomorupio mpubIMKeHnus 00eAHEHUs! pacCUUTaTh UIMPUHY CIIOS 00bEMHOI0 3apsijia U
MAaKCHUMAaJIbHOE AJIEKTPUUYECKOE TOJIE 11 HanpshKeHU Ha nepexoqe V.=0 u -10 B.
PaccmoTpuM pe3kue KpeMHHEBBIE p-N-NepeXojabl C OYEeHb CHIIBHBIM OJHOCTOPOHHUM
JETMPOBAHMEM M TIPUMecHBIMH KoHieHtparmsamu 10, 10, 107 u 10" oM™ co
ciabonerupoBaHHON CTOpOHBL. Ompenenuth Kak (QYHKIUIO KOHICHTPAIUU ITUHY
o0nactd, O0OEIHEHHOW TMOJBUKHBIMU HOCHUTEISIMH, MJIi KOTOPOH MaKCHMaibHOE
ANEKTPUYECKOE TIOJIE €Ille HE MPEeBHIMAeT Ioyie mpobosi, mokazaHHOe Ha pucyHke 4.2.1.
Kakue HanpsixeHus Ha epexo/iax COOTBETCTBYIOT ATUM JITMHAM?

7
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Mem™?

Puc. 4.2.1 3aBUCHMOCTb KPUTHUECKHUX AIEKTPUUECKUX MOJIEH JJABUHHOTO U TYHHEJIBHOTO

po0osi B KpEMHHUH OT MTPUMECHON KOHLIEHTPAIIH.



4.3. PaccuuTtaTh BETUYMHY BCTPOSCHHOI'O 3JIEKTPUYECKOT0 MOl B KBa3UHEUTPaIbHON 00JIaCTH
C DOKCIOHCHLHMAJIbHBIM  pacrpeneneHuemM npumecu N =N, exp(—x/ K) . Ilyctp

TIOBEPXHOCTHAs MpHMecHas KoHuenTpauus passa 10'® em>, a A = 0,4 mxm. CpaBHUTS
5TO MOJE C MaKCHMMalbHBIM IHOJIeM B OOEIHEHHOH 00JacTH pPE3KOro p-n-epexona C
KOHIIEHTPAIMSAMH aKIIENITOPOB U JOHOPOB C pa3HBIX cTopoH mepexona 10'® u 101 cm
COOTBETCTBEHHO.

1.2 Cniucoxk BONPOCOB U (MJIM) 32JaHUH ISl POBEACHUSA IPOMEKYTOUYHOM aTTecTAlluu
IIpuMepsI TeCTOBBIX 3aaHUI

[TnotHOCTE yriakoBku UMC 310 —

1. OTHOIIEHUE YKCa FJEMEHTOB K 00beMy MUKPOCXEMBI 0€3 yueTa BBIBOJIOB

2. 4HKCJO BJIIEMEHTOB WJIM MPOCTHIX KOMIIOHEHTOB Ha KPUCTAJIIIE MUKPOCXEMBI

3. uucio GyHKIIMOHATHHBIX sIYE€EK B KPUCTAILIE

4. OTHOIIECHHE YHCIIA JIEMEHTOB K YUCITY (YHKIIMOHAIBHBIX SlUE€EK B KPUCTAILIE
B kakoii u3 nepeuncIeHHBIX MEKPOCXEM BCE JIEMEHTHI BBIIIOJIHEHBI B 00beMe KpUCTalia
MOJTyIPOBOTHUKA

l. TOHKOMIEHOYHOMI

2. THOpUIHOMN

3. MoIynpOBOAHMKOBOM
B otnmume ot ananorossix, mudpossie UMC

1. 00paOaTBIBAIOT CUTHAJIBI, ONTUCHIBAEMBIE HEMTPEPBIBHBIMU (DYHKIHSIMU

2. TpeaHa3HauYeHBI IJIs1 TpeoOpa3oBaHus K 00PaOOTKU CUTHAIOB, U3MEHSIOIIMXCS 110

3aKOHY JUCKPETHON (PYHKLIUU

3. BBINOJHEHBI IO TOHKOIJIEHOYHON TEXHOJIOTUH
Hanwndaue mapa3suTHOTO p-n-p TPaH3UCTOPA MIPUBOIUT K

1. yBenmueHuro koddduireHTa nepegadr Mo TOKy OCHOBHOI'O TPaH3UCTOPa

2. yMEHBIICHHIO 6a30BOr0 TOKa OCHOBHOTO TPAH3UCTOPA

3. yBenuueHUIo KodhGUIMEHTa HHKEKITUH AYMUTTEPA
Kaxkoe cBoiicTBO apceHn1a rajuivs He MO3BOJIET co3/aBath Ha ero ocHoBe M/IIT Tpan3ucropsi?

1. BBICOKas MOJBUXKHOCTb JIEKTPOHOB

2. wMarnas KpUuTHYecKasi HalpsHKeHHOCTh 3JIEKTPUYECKOTO TOJIs

3. BBICOKOE 3HaU€HUE MIIOTHOCTH MOBEPXHOCTHBIX COCTOSHUN
OGuactu p' Thma, GOpMHUPYEMBIE T10,] H30JUPYIOIIMMH 00JIACTSMH B TPAH3UCTOPE C
KOMOWHHUPOBAHHOMN M30JISIITUEH, HEOOXOIUMBI IS

1. ydyd4lIeHus YaCTOTHBIX CBOWCTB TPaH3UCTOPA

2. TpenoTBpalleHUs BOSHUKHOBEHHUS MPOBOISIIETO KaHala MEKIY OTIEIbHBIMU

sanemerntamu UMC

3. yBeJIMYEHUs HANPSDKEHUS MPOO0s SMUTTEPHOTO MEpPEXoaa TpaH3uCTopa
lopu3oHTaNBHBINA P-n-p TPAH3UCTOP B OTIIMYUE OT BEPTUKAILHOTO TPAH3UCTOPA CTPYKTYPHI N-p-
n:

1. obnamaer BHYTPEHHHUM JIEKTPUUYECKUM T0JIeM B 0a30BOi o0mactu

2. obmamaeT 60see BRICOKMM 3HaueHHeM Kod(duiineHTa nepeaadun mo ToKy

3. sBusercs 6e3nperioBbIM
[1—o6pa3nas ¢popma kanara M/II1 Tpansuctopos npu npoektupoBanuu MMC ucnomns3yercs ¢
(13

1. PKOHOMMH ILIOLIAIU

2. yBenW4eHUS OBICTPOJCHCTBUS

3. yBEJMYEHHs NOJBHKHOCTH HOCHUTEIIECH B KaHAJIE

10



bazogsrii anement (maBepTOp) MMC Ha OCHOBE KOMILIEMEHTAPHOM Maphl TPAH3UCTOPOB
BBITIOJIHEH U3
1. MJII tpan3ucTopa ¢ MHAYUHPOBAaHHBIM KaHaioM p-tuna u MJIII Tpansucropa co
BCTPOEHHBIM KaHAJIOM N-THUIA
2. nByx MJII TpaH3ucTOpPOB ¢ MHAYUHPOBAHHBIMU KaHAJIaMU N- U p- TUMA
3.  nByx MII TpaH3ucTOpOB C MHAYLIUPOBAHHBIM KaHAJIOM N-TUIA
Ha cToxoBeix BAX MJIIT TpaH3ucTOpOB ¢ KOPOTKUM KaHAJIOM, IO cpaBHEHHIO ¢ BAX 0OBIYHBIX
M/II Tpan3ucTopos:
1. MeHblIE 3HAYEHHUS HANPSYKEHUS HACBICHUS
2. Ha y4acTKe HaChIIEHUs HabmogaeTcs 0oiiee pe3Kuil poCT TOKa CTOKa
3. HampspKEHUs CTOK-UCTOK, MPU KOTOPBIX €I11€ COXPAHSIETCsl y4acTOK HachleHus BAX,
CYLLECTBEHHO BBIILIE

Cnucox BONPOCOB K IK3aMEHY:

1. TIlpeamer MUKpOIIEKTPOHMKH. McTopus M OCHOBHBIE OTalbl pPa3BUTHS MHKPOIEKTPOHUKH.
CoOBpEMEHHOE COCTOSIHUE W HANpaBJICHUS pa3BUTHS MHUKPOIIEKTPOHMKH. MexayHapoaHoe
paszeneHue Tpyaa B SJIEKTPOHHOMN MPOMBIIITICHHOCTH.

2. Ilpeamer MHKpPOSNEKTPOHUKH. OCHOBHBIE TEPMHHBI W  OIpPENENICHHUS MHKPOAIEKTPOHUKH.
Knaccugukanus u ocHoBHbIe TUIBI HHTETpaibHBIX cxeM (UC). Uepapxus NC.

3. bazoBele  TexXHOJOTHMYECKHME mporecchl  mpomspogctBa KMC. OOmas  XapaKTepHUCTHKa
TEXHOJIOTMYECKOTO IIMKJIa W OIEeHKa cromMmocTH mpomsBoiactBa WC. IloaroroBurenspHast cragust
npoussoactea UC.

4. TexHOJOTMYECKHE OCHOBBI ~ MHKPOIJIEKTPOHHKH. ONHUTAKCHS:  KHIKOCTHas, TazodaszHasi,
MOJIEKYJIAPHO - IMy4KoBad. JIernpoBanue MoIynpoBOAHUKOB: TU(GY3US M UMILTaHTAIIHSL.

5. TexHoIOrHYeCKHE OCHOBBI MUKPOIJIEKTPOHUKHU. Tepmuueckoe okucineHue. Tpasnenue. Hanecenue
TOHKUX IUIEHOK. MeEToAbl MOJIy4eHUs CTPYKTYp Ha OCHOBE IOJIYNPOBOAHHMKOB, METAJUIOB H
JIUDIIEKTPUKOB.

6. Ilpemensl MUKpOANEKTPOHMKH. 3akOoH Mypa. DaKkTOpbl OrpaHUYMBAIONINE TPENETbHBIE pPa3MeEphI
MHUKpPOSJIEKTPOHHBIX ~TpuOOpoB. (DyHAaMeHTaJdbHbIE (QHU3MYECKHE OTPAaHUYCHUS W  3aKOHBI
ckenmaTa. [Ipenesnsl, 00yCnoBIeHHbIE TEXHOIOTHYECKIMH ITPOIIECCaMH.

7. Mukponutorpadus. TexHomoruss U marepuaisl jurorpaduu. KoHTakTHas medaTth M Ie4aTh C
3a3opom. [Ipoeknnonnas neyats. B3pbiBHas nutorpadus.

8. Cospemennas nurorpadus s KMOII texnomorn. Y@ nutorpadus, 31eKTpOHHO-TydeBas
mutorpadusi. IoHHO-ITyYKOBas MPOEKIIMOHHAs TUTOrpadus.

9. OcuoBubsie HamnpasieHus co3ganus HMMC. IlomympoBomuukoBeie HWMC. ®@u3udeckue W
TEXHOJIOTHYECKHE OCHOBBI (POPMHUPOBAHMS JIOKAIBHBIX OONacTe ¢ 3aJaHHBIMH CBOWCTBAMU B
o0beMe W Ha MOBEPXHOCTH MONYNpoBOAHMKA. |lnmaHapHas u oObeMHas TEXHOJOTHH TPOU3BOJCTBA
nc.

10. IIpo6aema mzomnsiuuu 31eMeHToB B UMC, comocTaBieHne pa3iuiHbIX ClIOCOO0B N3OIISIIHH.

11. Ilpusnmmel paboTel M OCHOBHBIC XapaKTEPUCTUKHA OWMOJSAPHBIX TPaH3UCTOPOB. bumnomnspHbIil
TPaH3UCTOP B HMHTErPalbHOM HCHONHEHHH. CHUMMETPHYHBIE W aCHMMETPUYHBIE KOH(UTYpauu
TPaH3UCTOPOB.

12. OcHOBHBIE MapaMeTpbl CJIOEB HMHTETPAJBHBIX N-p-N TPAH3UCTOPOB M MX 3IEKTPOPUIUUECKHUE
napameTphl. [lapasutabie TpaH3UCTOPHI B OHUTIONApHBIX HIC.

13. MuTerpanbHble MHKPOCXEMBI Ha OHWIONAPHBIX TPAH3UCTOpaxX. ONMUTAKCHATIBHO - IUIAHAPHBIC
TPaH3UCTOPHI ¢ U30JISILMEN p-n epexoaamu. Pacnipenenenue npuMeceil B OUIONISIPHOM TPaH3UCTOPE
nc.

14. TpaH3UCTOpPHI CO CBEPXTOHKOH 0a30il. I3omaHapHbIe TPaH3UCTOPHL. MHOTOIMHTTEPHBIC W
MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI.

15. Tpansucropsl ¢ 6apsepom [lorTku. TpaH3UCTOPHI ¢ MOIUKPEMHUEBBIMU IIMHAMU. [ OpU30HTAIBHBIC
p-n-p TPaH3UCTOPBHI.

16. Hnurerpansasie mukpocxemsl Ha MJIII-tpansuctopax. IlpenmymectBa u Hemoctatku M/IIT UC
nepen OumomsipHoit TexHonoruei. OcHoBHblIe HampaBienus npumeHenus MJII B HUC.
Pa3HOBHIHOCTH YHUTIOISPHBIX TPAH3UCTOPOB.

17. Crpykrypa u npuHIuN neicteus mosiesoro (MIT) Tpansucropa.
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18.

19.

20.
21.

22.
23.
24.

25.
26.

27.

28.

29.

Emxocte M/II cTpykTypbl. McTounmku 3apsaoB B okuciie. OCHOBHBIC Pa3HOBHIAHOCTH, CTPYKTYPHI
1 ycroBHBIE 0003HaueHnst M /I1-TpaH3ucTOpOB.

[Tapamerps! u xapakrepuctuku M/III Tpansuctopos. Bapuants! Bkiatouenns M/III Tpansuctopos B
nuc.

M/II Tpar3zuctop kak smement UC. UuaBepTop.

KOHCTPYKTHBHO TeXHOJoruueckue pasHoBuanoctn MJIII TtpansucropoB. [duddy3HOHHBI |
BepTukanbHbelii M/IIT Tpan3ucTopsl. TpaH3UCTOPBI C CAMOCOBMELIEHHBIMU 3aTBOPAMHU.

NMC ma MJIII-Tpar3ucTopax ¢ HCIOIH30BAHUEM ITOTHMKPEMHHUEBEIX 3aTBOPOB M MHOTOYPOBHEBOI
KOMMYTALIMOHHON pa3BOJIKU.

Komnnementapusie MIII Mukpocxemsl. OCHOBHBIE TEXHOJIOTHYECKHE 3Tanbl pousBoacTBa KM/IT.
[TapameTps! U XapaKTEpUCTHKH TPAH3UCTOPOB C KOPOTKUM KaHAJIOM.

DneMeHThI maMATH Ha ocHoBe M/IIT TpaH3UCTOPOB C TUTABAIOIITIM 3aTBOPOM.

[NaccuBubie snementsl B UMC Ha 6unonspusix 1 M/III-tpan3ucropax. MHTErpansHbe pe3ucTopsl U
KOHAeHcaTophl. TecToBble 3meMeHThl. OXpaHHBIE JIEMEHTHl. 3HAKH COBMEIEHUS U KOHTAKTHBIC
IUIOIA/IKH.

Mertoapl KoHTpoyiss KadectBa, u wucnblTaHuii MMC. TecToBBIE KOHTPOJIb M KOHTPOJh
¢yskunonupoBanusa. ONTHYECKHE, HIEKTPOHHO-MHUKPOCKOIMMUYECKHE M MAacC-CIIEKTPOMETPUYECKUE
METO/1bI KOHTPOJIAL.

QDyHKIMOHAIbHAsT MUKPO3JIEKTpOHUKA. OO1Iast XapaKTepUCTHKa OCHOBHBIX (DM3MUYECKUX SIBICHUN U
MaTepHajoB HCIOIb3yeMBIX B ()yHKIMOHANBHOW MUKPOIJIEKTPOHHKE.

CxeMoOTexHHYECKass M TOMOJOTMYecKas pealn3allil OCHOBHBIX Jormyeckux ¢(ynkuuid MMC (Ha
npuMepe J000ro TUIA JOTUKU U TUIA aKTUBHBIX 3JIEMEHTOB).
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2. IlepeyeHb KOMIIETEHUMH, 3TANBI X (GOPMUPOBaAHMS, ONIMCAHUE MTOKA3aTeJIeld 1
KPUTEpPHeEB OLlCHNBAHUS KOMIIETEHI[HII HA PA3JIMYHbIX 3Tanax ux GgopMupoBaHus,
ONUCAHMe HIKAJIbI OLleHUBAHUA

2.1 IIxana oueHuBaHUuA C)OPMUPOBAHHOCTH KOMIIETEHIIUI U ee ONMCAHUe

OnenuBanue YpoBHS Cc(HOPMHPOBAHHOCTH KOMIETEHIMH B MpOLIECCE OCBOEHUS
JTUCLHUILIMHBI OCYIIECTBIISIETCS IO CIAEAYIOIIEH TPeXypOBHEBOM IIKaIE:

IloporoBelii ypoBeHb - TMpeANoOiaraeT OTPAKEHHUE TEX OXKHUIAEMBIX pPE3yJIbTaTOB,
KOTOpPBIE ONPEACISIIOT MHUHUMAJIbHBIA HAa0Op 3HAHWW W (WJIW) yMEHUW M (WJIM) HAaBBIKOB,
MOJIYYCHHBIX CTYACHTOM B PC3YJIbTATC OCBOCHHUA JUCHUIIIMHBI. HOpOI‘OBBIﬁ YPOBCHBb SABJIACTCA
00s3aTeNIbHBIM ypOBHEM [UIsl CTyJEHTAa K MOMEHTY 3aBEpIICHHUS UM OCBOCHMS JaHHOU
JUCHUITIIUHBI.

IIpoaBUHYTHII YPOBeHD - MIPENIoIaraeT CocOOHOCTh CTYJIEHTa UCIOIb30BaTh 3HAHMS,
YMCHUA, HABBIKH U (I/IJ'II/I) OIIBIT ACATCIIBHOCTH, IMOJTYYCHHBIC IMPU OCBOCHWUN AUCHUIUIMHBI, JJIA
pemenuss npodeccHoHanbHBIX 3amad. [IpoABUHYTHIH YpOBEHb  MPEBOCXOIUT TOPOTOBBII
YPOBCHBb IO HECKOJIBKHUM CYHICCTBCHHLIM IIPU3HAKAM.

Bbicokuii ypoBeHb - mpeanosiaraeT crnocoOHOCTh CTYAEHTa UCIOJb30BaTh MOTEHLHUA
MHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIBHOCTH, MTONyUYECHHBIX MPU
OCBOEHUHM JWCLUMIUIMHBI, [ TBOPYECKOTO pelIeHHus MNpodecCHOHANbHBIX 3aJad U
CaMOCTOATCIIBHOTO IIOMCKAa HOBBIX IMOAXOAOB B HUX PCHICHUU ITYTEM KOM6I/IHI/IpOBaHI/ISI n
UCIIOJIb30BAaHUSI M3BECTHBIX CIOCOOOB pELICHUS MPUMEHUTENBHO K KOHKPETHBIM YCIIOBHUSIM.
BricOKkMI ypOBEHb INPEBOCXOAUT ITOPOrOBBIM YPOBEHb II0O BCEM CYILIECTBECHHBIM IIPU3HAKAM.
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3. MeToguyeckue peKOMeHIAUM NMPenoaBaTesio
MO Nnpoueaype ONeHUBAHUSA 3HAHUI, YMEeHH i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapaKTePU3YHIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIUM

[enpro mporexyphbl OIICHUBAHMUSI SIBIISIETCS ONPEICIICHUE CTETICHU OBIIAJCHHS CTYICHTOM
O)KHJIaeMBIMU pe3yJIbTaTaMHd OOy4YeHHUs (3HAHUSAMHU, YMEHUSMH, HaBbIKAMH U (WJIH) OIMBITOM
JIeATEIIbHOCTH ).

[Ipouenypa oueHUBaHMS CTETIEHU OBIAJACHUS CTYICHTOM OXXHMIA€MBIMHU pe3yJbTaTaMU
00y4eHHUs OCYIIECTBISIETCS C TOMOINBID METOAMYECKHX MAaTEpHUaoB, IPEACTABICHHBIX B
paznene «TumoBble KOHTPOJIbHBIE 33/aHUS WIM MHBbIE MaTepUaibl, HEOOXOIUMBIE AJI OLIEHKH
3HaHWI, YMEHHI, HAaBBHIKOB U (WJIM) OMbBITa JEATEIBHOCTH, XapaKTePU3YIOIMUX OSTaIlbl
(dbopMUpOBaHUS KOMITETEHITHID)

3.1 Kpurepuu oneHMBaHMS CTENEHU OBJIAJCHHUS 3HAHUSIMH, YMEHUSMH, HABBIKAMM U
(WJIH) ONBITOM JIeSITeJIbHOCTH, ONPeAeAI0IIMe YPOBHU C(POPMUPOBAHHOCTH KOMIIETEHIU

IloporoBelii ypoBeHb (00IIHE XapaKTEPUCTUKH ):

e  BIIJIeHHE OCHOBHBIM 00BHEMOM 3HAHUM MO MPOTrpaMMe AUCIHUILINHBL,

e 3HAaHWE OCHOBHOW TEPMHUHOJIOTHH JaHHOW 00JIACTH 3HAHUHU, CTUIIMCTHYECKH TPaMOTHOE,
JIOTUYECKH MPaBUIILHOE U3JI0KEHUE OTBETA Ha BOMIPOCHI 0€3 CYIIECTBEHHBIX OIINOOK;

e BJIaJleHHe HMHCTPYMEHTapHeM [UCHUIUIMHBI, YMEHUE €ro HCIOJb30BaTh B pEIICHUU
CTaH/IaPTHHIX (TUTIOBBIX) 33124,

® CHOCOOHOCTH CAMOCTOSITEJIbHO NPHUMEHSATh THUIIOBBIE DELICHHS B paMKax pabodeit
MIPOrpPaMMBbl TUCHUTUIHHBI;

® YCBOEHHE OCHOBHOW JHTEpaTypbl, pPEKOMEHJIOBAaHHOW pabodeil  mporpamMmoin
JUCHUTLITUHBI;

e 3HaHMe O0a30BBIX TEOPHH, KOHLENIMA M HANpPaBICHUH 110 U3y4aeMOM TUCHUIUIMHE;

e caMocTosiTeIbHasi padoTa Ha TPAKTUYECKHMX U  JaOOpaTOPHBIX  3aHATHUSAX,
MEepPUOJNYECKOE Y4acTHe B TPYHIOBBIX OOCYXIECHUAX, HOCTATOYHBIH YpPOBEHb
KYJbTYPbI HUCIIOJHEHHUS 3a/I1aHUH.

IIpoaBMHYTHII YpOBeHb (001I1E XapaKTEPUCTHKH):
e 0CTATOYHO TIOJIHBIE W CHCTEMaTU3UPOBAHHBIE 3HAHHUS B O0BEME MPOTPAMMBI
JTUCHUTLITUHBI;
®  ICIMOJIb30BAaHHE OCHOBHOW TEPMUHOJIOTMHM JAaHHOW OOJAcTH 3HAHWMA, CTHIMCTUYCCKU
IrPAaMOTHOE, JIOTHYECKH MPAaBWIBHOE HM3JIOKEHHE OTBETA HAa BOIIPOCHI, YMEHHE J€laTh
BBIBOJIBI;
e BJAaJIecHHe WHCTPYMEHTApUEM JHUCLUMIUIMHBI, YMEHHE €ro HCIOJIb30BATh B PEIICHUU
y4eOHBIX U Mpo(heCcCHUOHATBHBIX 3a/1a4;
®  CHOCOOHOCTH CAMOCTOSTEIIHHO PEIIaTh CJI0KHBIC 3a/1a4H (MpoOJIeMbl) B paMKax pabodeid
MpOrpaMMbl TUCHUILIINHBI;
¢ YCBOEHHE OCHOBHOW W JONMOJHHUTEJbHON IUTEpaTypbl, PEKOMEHJIOBAHHON paboueit
MIPOrpaMMON JUCIUIUINHBL
e yMEHHE OPMEHTHPOBATHLCHA B 0a30BbIX TCOPHUAX, KOHLEMNLIMUIX W HaIPaBICHUSAX IO
M3y4yaeMoU JUCIUIUIMHE U IaBaTh UM CPABHUTEIIbHYIO OLICHKY;
e caMoOCTOsITeJIbHasi PadoTa HAa TNPAKTHYECKUX WM JTaOOPATOPHBIX 3aHSATHUSAX, yYacTHE B
TPYNIOBBIX 00CYXKICHUSAX, BLICOKUI YPOBEHb KYJIbTYPbI HCIIOTHCHUS 3a/IaHUH.
Bbicokuii ypoBeHb (0011I1€ XapaKTEPUCTUKH ):
®  CHUCTEMaTHU3WPOBAHHEIE, ITYOOKHE U MOJHBIC 3HAHUS 110 BCEM pa3feliaM AUCIUILIUHBL;



® TOYHOE MCIIOJIb30BaHHE TEPMUHOJOTMHM JaHHOM 00JacTH 3HAHWNA, CTUIMCTUYECKU
IPaMOTHOE, JIOTUYECKU IPABUIBHOE H3JI0’KEHUE OTBETa Ha BOIPOCHl, YMEHHUE J€1aTh
000CHOBaHHbBIE BHIBOJIBI;

e (e3ympeyHOe BJIaJeHUE MHCTPYMEHTAPUEM IHCLUUIUIMHBI, YMEHUE €r0 MCIOJb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAyYHBIX U IPO(ECCHOHATBHBIX 3aa4;

®  CHOCOOHOCTb CAaMOCTOATEIBHO W TBOPYECKM pEIIaTh CIOXKHBIE 3a1a4yd (IIpoOsieMbl) B
pamkax paboyeil mporpamMMbl IUCHUTIIINHBL

® MOJHOe W TIJy0OKOe YCBOCHHE OCHOBHOW ¥ [IONMOJHUTEJbHOH JUTEPaATypBhl,
pEeKOMEHI0BaHHOH pabodeld mporpaMMOi TUCIIMILIHHEI,

® yMeHHE OPHEHTHMPOBATHCH B OCHOBHBIX TEOPHUSX, KOHIEMIMSAX W HAMpPaBICHUSIX IO
M3y4aeMOM JUCIUIUIMHE U 1aBATh UM KPUTHYECKYIO OLICHKY;

e AaKTHBHasli caMOCTOsITeJIbHAsi padoTa Ha MPAKTUYECKUX U JTAOOPATOPHBIX 3aHITHSIX,
TBOPYECKOE YJacTHe B TPYMIOBBIX OOCYXKICHHSIX, BBICOKHI YPOBEHb KYJIbTYpPbI
HUCIIOJIHEHUS 3aJaHUH.

3.2 Onucanue mpoueaypbl BbICTABJICHUA OLEHKHU

B 3aBucuMocTH OT ypoBHS CHOPMUPOBAHHOCTH KXKAOH KOMIIETECHIIMHA IO OKOHYaHHHU
OCBOCHHUSA OUCHUIUIMHBI CTYIACHTY BBICTABJISICTCA OLICHKaA. I[J'I}I AUCHUIIIIMH, HU3Y4YaCMbIX B
TEYEHUE HECKOJIBKMX CEMECTPOB, OI[CHKAa MOXKET BBICTABJIATHCS HE TOJBKO N0 OKOHYAHHUHU €€
OCBOGHHUS, HO M B MPOMEXKYTOUHBIX CeMecTpax. BHUJ OIEHKH («OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIILHO», «HEYIOBJICTBOPUTEILHO», «3a4TCHO», «HE3a4TEHO») ONpeAeseTCs
pabodeii mporpaMMoi TUCIUILTHHBI B COOTBETCTBUU C YICOHBIM IIJIAHOM.

OrneHKa «OTJIIMYHO» BBICTABISIETCS CTYICHTY, y KOTOPOTO KaKAas KOMIETCHIUS
(TMTOJIHOCTBIO WJIM YaCTHYHO (hopMupyemas JaHHOM TUCIMILIMHON) cOpMHpPOBaHA Ha BHICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABISICTCA CTYICHTY, Yy KOTOPOTO KaXKJIas KOMIIETCHIIUS
(TTOTTHOCTBIO WM YACTUYHO (popMHUpyeMasi JaHHON JUCIUTIIMHON) cpopMUpOBaHA HE HIDKE, YEM
Ha IIPOABUHYTOM YPOBHE.

OrneHKa  «yIOBJICTBOPUTEIBHO»  BBICTABISCTCS CTYIEHTY, Y KOTOPOTO KaKias
KOMITETEHIIHS (ITOJTHOCTHIO MIIM YaCTUYHO (opMUpYyeMasi JaHHOW JUCHUIUIMHON) chopMHpOBaHa
HE HIKE, YeM Ha ITOPOTOBOM YPOBHE.

OreHKa «HEYAOBJIETBOPUTEIBLHO» BBICTABISETCA CTYICHTY, Y KOTOPOTO XOTsI Obl O/HA
KOMITETCHIIHS (TIOJTHOCTBIO WJIM YacTUYHO hopMHpyeMasi TaHHOW TUCHIUTLINHON) chopMHUpOBaHa
HUKE, YeM Ha TIOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABISETCS CTYICHTY, y KOTOPOTO Kaaas KOMIICTEHITHS
(TTOJIHOCTHIO WIIM YAaCTUYHO (opMHUpyeMasi JaHHOW TUCHUIUIMHON) chOpMHUpPOBaHA HE HIDKE, YEM
Ha IMOPOTOBOM YPOBHE.

OI_IGHKa «HE3a4YTCHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'O XOTA 651 OJHa KOMIICTCHI A
(TTOTHOCTBIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCITUIUTMHON) chopMUpoBaHa HUXKE, YEM Ha
IOPOT'OBOM YPOBHE.
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IMpuioxenne Ne2 k padoyeil mporpamMMme JvCIHUIIIAHbBI
«HTerpanbHas 3JIEKTPOHUKA

MeToandyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUITIJIMHBI

B xone nmekmuii mpenonaBaTeNb M3JIaracT U pa3bsACHSICT OCHOBHBIC, HAMOOIIEE CIIOKHBIE
MOHATHUS TEMBI, & TAK)KE CBS3aHHBIC C HEW TCOPETUUYCCKHUE M MPAKTHYECKHE MPOOJIEMBI, JaeT
PEKOMEH/IAlMA HAa BBIMIOJIHEHHWE CAMOCTOSITENIBHON paboTel. B Xome nekumii oOydarorumcs
pEKOMEHTyeTC:

® BECTH KOHCTICKTHPOBAHUE YUEOHOTO MaTepHaa;

e oOpamaTh BHUMAHUE Ha OMpEACIeHUs TOHATUN, (OPMYJIMPOBKU 3aKOHOB H UX
MaTeMaTUYECKOE BBIPAXKEHHE, MOJIOKEHUS, PACKPHIBAIOIIUE COJECPKAHUE TE€X WM MHBIX
SIBICHUM W TIPOLIECCOB, HAYYHbIC BBIBOJAbI M NPAKTHYECKUE PEKOMEHAAUMU IO HUX
MIPUMEHEHUIO;

® 33JaBaTh NPENOAABATENII0 YTOUHSIONIME BOMPOCHI C LEJIbI YSCHEHUS TEOPETUYECKUX
MTOJI0XKCHHUH.

JI1st ycTienmHoTo OBJIaJIeH!sI KypCOM HEOOXOAMMO TIOCEIIATh BCE JICKIIUU, TaK KaK TEMaTUICCKUN
MaTepuan B3aMMOCBSI3aH MEXAy coOoi. B cimyuasx mporycka 3aHSTHS CTYIEHTY HEOOXOIMMO
CaMOCTOATENIbHO M3YYUTh MaTe€puall U OTBETUTh Ha KOHTPOJbHBIE BOMPOCHI MO MPOMYIICHHON
TeM€ BO BpeMs WHAMBUAYaJIbHBIX KOHCyIbTalui. ClenyeT MOMHHUTb, YTO JIEKIIMOHHBIM
KOHCIEKT SIBJISIETCS HE MAaTepHaIOM ISl MOATOTOBKH, a CKOpPEE Pa3BEPHYTHIM IUIAHOM JIs
nanpHeHeil caMocTosTeNbHON MpopaboTKH MaTepuaa

[IpakTrueckue 3aHATHS — 3TO OJHA W3 aKTUBHBIX (opMm ydeOHOro mporecca. bosmbmas
YacTh TE€M AUCUUIUIMHBI HOCUT MPAKTUYECKUU XapakTep, T.. MPEANOJaraeT pelieHue 3aj1ad,
aHaJIM3 MPaKTHUECKUX cuTyarui. [Ipu moaroroBke K MPaKTUYECKUM 3aHATHAM O0YyYaromeMycs
HEOOXO0JIUMO OCBOUTH TEOPETHUYECKYIO OCHOBY TIO TEME MPAKTUYECKOTO 3aHATHS, OBITh TOTOBBIM
K INCKYCCHOHHOMY OOCYKJICHHUIO.

NunuBuayansHOE JOMAITHEe 3a/laHue WIM KOHTPOJbHas paboTa MpPEeCTaBISIOT CcOOO0M
M3JI0’)KEHHUE B MMCbMEHHOM BHJI€ PE3YJIbTATOB TEOPETUUECKOTO aHAJIM3A WIIM PEIICHUE 3a1a4H 110
onpezaeneHHoi Teme. [Ipy He0OXOAMMOCTH TPOBOASTCS KOHCYIBTALUMU 110 pa30opy 3alaHuil s
CaMOCTOSITEIIbHON PabOThI, KOTOPBIC BBI3BATIN 3aTPyTHCHHUS.

Jlis mpoBepKHM M KOHTPOJS YCBOCHHS TEOPETUYECKOro MaTrepuaia, MPUOOPETEHHBIX
MPaKTUYECKUX HABBIKOB PAOOTHI W TPOBEIICHUS PAcCUETOB, B TEUCHHE OOYUYCHUS TPOBOISATCS
MEpPONPUATHS TEKyLIEH aTTeCTalMd B BHUAE IPOBEPKM BBIIOJHEHUS 3aJaHUNA IS
BHEAYUTOPHOTO PEIICHHS M KOHTPOJIHHOU paOOTHI.

YyeOHo-MeToaHYECKOE 00ecreueHnue
CaMOCTOSITe/IbHOI Pa0OThI CTYICHTOB 10 JUCIHUIJIMHE

s caMocTosATenbHOW pPabOThl OCOOCHHO PEKOMEHAYETCSl HCIOIb30BaTh YUYEOHYIO
JUTEpaTypy, ¢ MOAPOOHO Pa30OpaHHBIMU PEIICHUSMHU 3aJad M0 BCEM M3y4YaeMbIM pa3JeiiaM.
[ToMuMO pexoMEHAyeMbIX B CHUCKE OCHOBHON M JIONMOJHHUTEIBbHON JIMTEPATypbl K TaKOBBIM
MO>KHO OTHECTH:

1. 3ebpes .M. CoopHuk 3a1a4 1o Kypcy OcHOBBI MHUKpO3JIeKTpoHHKH / MockBa: MU®DU,

2003. —45c.

2. Typros B.A., UBamenkoB O.H. CoopHuk 3amau nmo Mukpoonrtodnekrponuke / [letpo3aBoack:

N3p-o Iletpl'V, 2005. - 37 c.

Taxxe pns mombopa y4eOHOW JUTEpPATyphl MOKHO PEKOMEHIIOBATh CIICTYIOIINE
UHTEPHET-PECYPCHI:

1. DJIEeKTPOHHO-0MO/IMOTEYHAs] CUCTeMa «YHHBepcuTrerckasi OuodJjamorexka online»
(www.biblioclub.ru ) - snekrponHas OubiHOTEeKa, obecreunBarolas IOCTYN K Hamboiee
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BOCTPEOOBaHHBIM MaTepualaM-IIePBOUCTOYHUKAM, YyYE€OHOH, HAYYHOH M XyJI0XKECTBEHHOMH
JUTEepaType BeAyIUX U3AATENbCTB (*peructpaius B SJEKTPOHHON OUOIHOTEKE — TOIBKO B CETU
yauBepcutera. [locne perucrpanuu pabora ¢ CUCTEMON BO3MOYKHA C JIFOOOW TOUYKH JOCTyIa B
Internet.).

2. Nudopmaumonnas cucrema "EauHoe okHO [goctyna K 00pa3oBaTebHbIM
pecypcam" (http://window.edu.ru/library).

Llensto co3manus mHPOpMAIMOHHON cucTeMbl "EnWHOE OKHO 1OCTyma K 00pa3oBaTelIbHBIM
pecypcam" (MC "Emmnoe oxHO ") sBisiercs oOecredyeHHe CBOOOJHOTO JOCTyma K
MHTETPAIbHOMY KaTajory o0pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K AJIEKTPOHHOU OMOIHOTEKE
y4eOHO-METOIMYECKUX MAaTEPUAIIOB JUIsl 00IIero U MpoQecCHOHATBHOTO 00pa30BaHuU.

Nudopmanmonnas cuctema "EamHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
co3mana mo 3akazy DexepanbHOro areHrcrsa mo ooOpazoBanuto B 2005-2008 rr. 'omoBHOM
pazpaboTuuk mpoekra - @DenepalibHOE TOCYAAPCTBEHHOE AaBTOHOMHOE  YUYPEKICHHE
l'ocynapcTBeHHBIM Hay4yHO-MCCIEIOBATENbCKHM WHCTUTYT WH(POPMALMOHHBIX TEXHOJOTHHA H
tenekommyHukarnuii (GI'AY I'HUU UTT "Undopmuka") www.informika.ru.

NC "Enunoe okxHO" o0ObequHSET B eAMHOE WH()OPMANMOHHOE TMPOCTPAHCTBO
JJIEKTPOHHBIE pEecypchl CBOOOJHOTO JOCTymHa Al BceX ypoBHeH oOpaszoBanuss B Poccum.
Paznienb1 3TOM cUCTEMBI:

DJeKTpoHHas OMOIMOTEKa — SIBISETCSl KPYITHEUIIIUM B pOCCUHCKOM cermMeHTe MHTepHeTa
XpaHWUJIUIIEM TIOJHOTEKCTOBBIX BEpCHUU Y4YEOHBIX, Y4YEOHO-METOAMYECKHX ¢ HAyYHBIX
MaTepHaJOB C OTKPBITHIM JocTynoMm. bubnmoreka comepxut Oonee 30 000 marepuanos,
UCTOYHUKAMU KOTOPBIX SIBISIOTCS 0Oo0Jieeé TPEXCOT POCCHMCKMX BY30B H  JIPYTHX
0o0pa3oBaTeNbHbIX U HAy4HBIX YyupexaeHuil. OCHOBY HamoOJHEHUS OMOIMOTEKH COCTaBISIOT
DIIGKTPOHHBIE BEPCUH  yUEOHO-METOJUYECKMX MAaTepHalOB, MOATOTOBICHHBIE B BY3aX,
IpouIe/iINe pereH3POBaHNEe U PEKOMEHOBAHHbBIE K MCIOJIb30BaHUIO COBETaMU (DaKyJIbTETOB,
y4eOHO-METOIUIECKUMHU KOMUCCHSIMU u JIpYTrUMU BY30BCKUMU CTPYKTypaMH,
OCYIIECTBISIOIIUMHU KOHTPOJIb Y4€OHO-METOINYECKOU e TEIbHOCTH.

WuTerpanbHblit KaTajaor 00pa3oBaTeNbHBIX MHTEPHET-PECYPCOB COJIEPIKUT
IpEJICTAaBICHHbIE B CTAaHJApTU30BaHHON (opMe MeTaJaHHbIE BHEIIHUX PECYPCOB, a TaKke
COJICPKHUT ONMMCAHUS TOJTHOTEKCTOBBIX IMyOJUKAIMI 3JeKTpOHHOU OmbanoTexu. O0muii 00bem
karasmora mpeBbimaer 56 000 meraonmucanuid (13 HuUX OKojo 25 000 - BHEHIHWE PECYPCHI).
Pacumpennsiii nouck B "Katamore" ocymiecTBisieTcs MO Ha3BaHUIO, aBTOPY, AHHOTALUH,
KIIIOYEBBIM CJIOBaM C BO3MOXKHOW (UibTpalueil mo TemaTuke, NMpeAMeTy, TUIy MaTepHala,
YPOBHIO 00pa30BaHUA U ayAUTOPHUH.

N3bpannoe. B pasmene mpencraBiieHbl MOAOOPKH HamOoJiee COICPKATEIbHBIX |
MOJIE3HBIX, M0 MHEHHUIO pPEIaKIMM, WHTEPHET-PEeCypcoB Uisi 0OIero W mpoecCHOHAIBLHOTO
o0OpazoBaHwUs.

bubnmoreku By30B. Pasnmen comepkutr mNOMOOpKH CaWTOB BY30BCKHX OHOIHOTEK,
AJICKTPOHHBIX KaTaJOTOB OMOJIMOTEK BY30B M MOJHOTEKCTOBBIX AJICKTPOHHBIX OMOINOTEK BY30B.

JIyisi caMOCTOSITENIbHOTO To00pa JuTepaTypbl B Oubnuoteke Spl’Y pekomenmyercs
UCIIOJIb30BATh:

1. JInmunbni xkaoummer (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
noJTydeHus on-line moctyna K CIUCKY BBIIAHHON B aBTOMAaTU3MPOBAHHOM PEXHME JIUTEPATYPHI,
IPOCMOTpA U KOIMPOBAHHUSI 3JICKTPOHHBIX BEPCUM W3/IaHUN COTPYIHUKOB YHUBEpcUTeTa (yued. u
METO/I. TOCOOUSI, TEKCTHI JICKIUH U T.11.) J{71s1 paboThl B «JInuHOM KabuHETE» HEOOXOAMMO 3alTH
Ha caiit HayuyHoit 6ubmmoteku Spl'Y ¢ mro6oif Touku, uMeromie noctyn B Internet, B myHKT
MEHIO «DJIGKTPOHHBI KaTalloT»; TPOUTH WPOLEAYpPY aBTOPU3ALMU, BBIOPAB BKIAJKY
«ABTOpH3aLUA», U 3aMOJHUTE IPEICTABICHHBIE M0JII HH()OPMALIUH.

2. DnekTpoHHas 0u0JIHMOTeKa yueOHbIX MaTepuaaos Apl'Y

17



(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxepxxut OGosiee 2500 TONHBIX TEKCTOB
y4eOHBIX W Yy4eOHO-METOJUYECKUX MAaTEpUaloOB IO OCHOBHBIM H3YyYaeMbIM JAMCLUIUIMHAM,
U3JIaHHBIX B YHUBepcUTeTe. J[OCTYI B CETH YHUBEPCHUTETA, JINOO IO JIOTUHY/TapoJIio.

3. DaekTpoHHAas KapToTeka «KKHHroodecne4eHHOCThY»
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaet yueOHBIH (PoHI HaydHOU
oubmuoreku  Spl'Y, mpemocraBisier  ONEPaTUBHYI0O  MHPOPMALUIO O  COCTOSIHUU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM U JOMOJIHUTENBHON JTUTEPATypPOH, a TaKkKe [UKIIa
JUCLUIUIMH M CHEIHMAIbHOCTEH. DIIeKTpoHHAast KapToTeka «KHUTooOecre4yeHHOCTh» JOCTYIHA B
CETH YHUBEpCHUTETa U uepe3 JInuHbIi KaOUHET.
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