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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 41 ot « 31 » 8 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ y4deToM TpeboBaHui DeaepanbHoro locymapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, TpPOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
npodeccop kad. [Ip> Jlerocraes H. C.
3aBenyromuii ooecneunBaromieit kad. [Ipd Muxanpsuenxo C. I.

Pabouas nporpamMma corsiacoBana ¢ GpaxkyJIbTeToM, TPOPUINPYIONISH U BhITycKaromei kadeapamu
HAaIpaBJICHUS MTOJATOTOBKH (CHEIUAIBHOCTH).

Hexan ®OT Boponun A. .

3aBenyromuii Bemyckaromei kad. D11 [Marnapos C. M.
OKCIIEepTHI:

npocdeccop kad. [Ip>d Jlerocraes H. C.

noteHt kap. OO Uucroenona U. A.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
03HAaKOMJICHHE C OCHOBHBIMHU HAIIPABJICHUSIMU COBPEMEHHON MUKPOCXEMOTEXHHUKH, TPHOOPETCHUE
3HAHUW TPUHIUIIOB CXEMOTEXHUYECKOTO TIPOCKTUPOBAHUS B TMpoIecce pa3paboTKh MHUKPOCXEM
pPa3IMYHOM CTENEeHW WHTETpalliy, 3HAaHUW MO pa3paboTKe W MPUMEHEHHUIO HW3IEIHH MHUKPOCHCTEMHOU
TEXHHKH.

1.2. 3agaum IMCHUIIITHHBI

— (opmupoBaHue 3HaHMA O TMpeaMETe, MPHUHIMIAX, COBPEMEHHBIX U IEPCHEKTUBHBIX
HaIpaBJICHUAX, MATEMAaTHYECKOM arapare MUKPOCXEMOTEXHHUKH;

— TpuoOpeTeHHe 3HAaHWU O HAa3HAYCHUH, XapPAKTEPUCTHKAX H MmapamMeTpax IU(POBBIX U
AQHAJIOTOBBIX MHTEIPAIbHBIX MUKPOCXEM;

— (opmupoBaHHe HaBBIKOB CHHTE3a, aHaJIM3a MW MOACIUPOBAHUA MHUKPOICKTPOHHON
anmaparypbl C  HCIIOJB30BaHUEM CPEJICTB aBTOMATH3UPOBAHHOIO TMPOCKTHPOBAHMS, a TaKke
AKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS MUKPOIJIEKTPOHHOM araparypabl.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Juctummaa «Mukpocxemorexauka» (b1.B.OJ1.15) otHocutcs k 610Ky 1 (BapuaTuBHAs 4acTh).

[IpenmiecTByrOUMMH  JUCHMILTUHAME, (OPMUPYIOIIMMH  HA4yaJbHBIE 3HAHHS,  SBISIFOTCS
cleAyloumMe  JUCUMIUIMHBL:  Marepuajibl  3JEKTPOHHOM  TEXHHUKH, TE€OpeTHYECKHE  OCHOBBI
ANIEKTPOTEXHUKHU.

[TocreayromuMu  JUCHHUIUIMHAMH ~ SBJSIFOTCS:  BbIMyckHas — kBaym@uKanuoHHas  pabota,
KoMnoHeHTBl 37€KTpOHHBIX cxeM, MUKpPOBOJIIHOBas »3JeKTpoHUKa, HaHosnekrponuka, OCHOBBI
MIPOCKTHPOBAHUS 3JICKTPOHHOW KOMIIOHEHTHOW 0a3bl, CxeMoTexHHWKa, TBepaoTeibHas SIIEKTPOHHKA,
TeepnotensHbie IPUOOPHI U ycTpoiicTBa, L{udposas 06paboTka CUTHATIOB.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Iponecc n3yyeHus QUCUUIUIMHBI HAIIpaBlieH Ha (POPMHUPOBAHUE CIIETYIOIINX KOMIIETCHIIUI:

— IIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BbIOMpaTh M pealM30BbIBaTH Ha IPAKTUKE
3P PEKTUBHYIO METOAMKY SKCIEPUMEHTAIBLHOTO UCCIIEIOBAHNS TTApAMETPOB U XapaKTEPUCTUK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHOAIEKTPOHHKH PA3JIMYHOIO (YHKIIMOHAIBLHOIO
Ha3Ha4YECHUs;

— TIK-4 cniocoGHOCTBIO MPOBOAUTH NPENBAPUTEIBHOE TEXHUKO-3KOHOMHUYECKOE OOOCHOBAaHUE
IIPOEKTOB;

B pesynbrare nuzydeHus: JMCUUILUIMHBI CTYIEHT JOJDKEH:

— 3HATh MpPEAMET U IPUHLUIBI MHUKPOCXEMOTEXHUKHM KaK pasella MUKDPOIIEKTPOHUKH;
(GYHKIMOHAJIbHOE Ha3HAUYEHUE, XapaKTepUCTUKU, IapaMeTpbl M KOHCTPYKTHBHO-TEXHOJIOTHYECKOE
UCIIOJTHEHUE aHAJOTOBBIX U UIUQPOBBIX HWHTETPANbHBIX MHKPOCXEM; OCOOEHHOCTH NPUMEHEHUs
MHTETPaJIbHBIX MUKPOCXEM B AJIEKTPOHHBIX YCTPOUCTBAX PAa3IUYHOrO (PyHKIIMOHAIBHOTO HA3HAUYCHHUS

—  yYMeTb BBIINOJHATh CUHTE3, aHAJIM3, PacuyeT U ONTUMM3ALUI0 MUKPOIJIEKTPOHHBIX YCTPOUCTB;
ONPENENATh XapaKTEPUCTUKH U ITapaMeTPbl HHTErPAIbHBIX MUKPOCXEM; IPUMEHATh MUKPONIEKTPOHHBIE
U3Jeus IPU POEKTUPOBAHUU U MOJEPHU3ALMH DJICKTPOHHOU aImaparypsl

—  BJIaJeTh METOJAaMU CXEMOTEXHUYECKOTO MPOECKTHUPOBAHUSI MUKPOAIEKTPOHHBIX YCTPOUCTB €
HCIIOJIb30BAaHUEM CPEICTB aBTOMATU3MPOBAHHOIO NPOEKTHUPOBAHUSA; METOIMKAMHU 3KCIEPUMEHTAIbHBIX
HCCIIEN0BAHUM MUKPOIJIIEKTPOHHBIX YCTPONCTB

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO1m1ast TpyJ0EMKOCTh AUCHUIUIMHBI cocTaBiseT 6.0 3a4eTHBIX €JMHULBI U TTpesicTaBleHa B Tabiuie 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Buael yueGHOM nesTeNbHOCTH Bcero gacos CemecTpsl

4 cemectp
AynuTopHbIe 3aHATHS (BCETO) 86 86
Jlexun 34 34
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[IpakTrueckue 3aHATHS 28 28
JlaGoparopHblie 3aHATHA 24 24
W3 HUX B MHTEpAaKTHUBHOU (opme 50 50
CamocrosiTenbpHas paboTa (Bcero) 94 94
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 32 32
[IpopaboTka JIEKITMOHHOTO MaTepuasa 30 30
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 32 32
Bcero (6e3 sx3ameHa) 180 180
[ToaroroBka u craya sK3aMeHa 36 36
OO0mas Tpy10eMKOCTh Yac 216 216
3auetnsie Eqununel TpynoemMkocTu 6.0 6.0

5. ConepxaHue TMCHMILIUHBI

5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Pazienbl nUCHMIUIMHBI U BUBI 3aHATUI TPUBEACHBI B Ta0OmwuIe 5.1.
Tabmuna 5.1 — Pa3geinsl AUCIHUIUIMHELL U BUIBI 3aHITUH

Bcero
[Tpaktna Jlabopa Camocto
HaszBanwus pa3zzienos gacoB Dopmupyembie
No Jlekumu =~ eCKHME TOpHBIC STElbHA
TUCLUAIUINHBI (6e3 KOMIIETEHIIU N
3aHATHUSL paloThl 5 pabora
9K3.)
1 Ilpeamer, uenu u 3ama4u 4 4 0 6 14 TIK-2, IIK-4
MHUKPOCXEMOTEXHUKHU
2 | MareMaTnuecKuii armapar 4 6 6 22 38 [IK-2, T[1K-4
MHUKPOCXEMOTEXHUKHU
3 LudpoBbie MUKPOIIEKTPOHHBIC 8 6 6 22 42 [K-2, TIK-4
YCTPOHCTBA KOMOMHAIIMOHHOTO
THTIA
4 IludpoBble MUKPOAIEKTPOHHbIE 10 6 6 22 44 [K-2, TIK-4
YCTPOWCTBA
MOCIIE0BAaTEIbHOCTHOTO TUTIA
5  OcHOBBI aHAJIOTOBOI 8 6 6 22 42 IIK-2, TIK-4
MHUKPOCXEMOTEXHUKHU
Htoro 34 28 24 94 180

5.2. Conep:xkanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprxanue pa3esioB JUCHUTIINH (TI0 JIEKIUSIM) PUBEEHO B Tabmuie 5.2.
Tabmnuua 5.2 - CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKIUSIM)

dopmupye
Tpynoe PMHPY
ConeprxaHue pas3nenoB JUCLHUIUIMHBI 110 MBbIE
Hassanwus paznenos MKOCTb,
JEKUUAM 4 KOMITETEHI]
U
4 cemectp
1 IIpenmer, nenu u 3aga4u MUKpOCXeMOTEXHUKA KaK pa3iel 4 IK-2, TIK-
MHUKPOCXEMOTEXHUKHI MUKPO3JIEKTPOHUKHU. [IpuHIIUIIBI 1 4
OCHOBHBIE HAIlPaBJICHHUS
MHUKpPOCXEMOTEXHUKHU. TepMUHBI U
omnpeeseHus. JTarnbl
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CXEMOTEXHUYECKOIO MTPOEKTUPOBAHMS
MUKPOJIEKTPOHHBIX YCTPOUCTB.

Hroro

SN

2 MareMaru4eckuii anmapar [{udpoBoe KOAMPOBAHKE CUTHAIIOB. [K-2, T1K-

MHUKPOCXEMOTEXHUKHI [IpencraBnenue nudpoBoit HHPOPMALIIH. 4
Maremaruueckuii annapar OyJneBoi
anreOpsl. MaremarnuecKkuii anmapar
TEOPHUH KOHEYHBIX aBTOMATOB.

HUroro

o

3 LudpoBbie MUKPOIIEKTPOHHBIE CuHTE3 U aHaJIU3 MUKPOIJIEKTPOHHBIX I1K-2, TIK-

YCTPOHCTBA KOMOMHAIIMOHHOTO THIIa  KOMOMHAIIMOHHBIX IIU(PPOBHIX YCTPOHCTB. 4
Jlornueckue snementsl. [ludparops: u
nemugpatopsl. MyImbTUILIEKCOPHI U
JIeMynbTUIUieKcopsl. Lludposeie
cymmaropsl. LludpoBbie koMmaparopsl.
[IporpaMMupyembie JOrHYeCKUE
MHTETpasbHble cxeMbl. [locTossHHbBIE
3alIOMHUHAIOIINE YCTPOUCTRA.

HUroro 8

4 IludpoBbie MUKPOAIIEKTPOHHBIE CHHTE3 1 aHaJIu3 MUKPOAJIEKTPOHHBIX 10 IIK-2, IIK-

YCTPONCTBA MOCIIEOBATEIIFHOCTHOTO  TTOCIIEA0BATEIHbHOCTHBIX HU(POBBIX 4

TUTA ycrpoiicTB. Tpurrepsl. Peructpsl namstu
u capura. Cuetyuku. JleauTenn 4acToThl.
Pacnipenenureny UMITyabCOB U YPOBHEH.
OneparuBHbIE 3alIOMUHAIOIINE
YCTPOKHCTBA.

Hroro 10

5 OCHOBBI aHAJIOTOBOH [IpuHIMIIBI aHATIOTOBOM 8 TIK-2, ITIK-

MHUKPOCXEMOTEXHUKH MHUKpOCXeMOTeXHUKH. OCHOBHBIE U 4
CHeIaIbHBIE AaHATIOTOBBIE (PYHKIIUH.
Knaccudukarys aHamoroBbIx
MHTErpaJIbHbIX cxeM. lIHTerpanpHbie
OTIEPAIIMOHHBIE YCUITUTEIH.
HNHcTpyMeHTalIbHBIE aHATIOTOBBIE
WHTETPAJIbHBIE CXEMBI.

HUrtoro 8

Hroro 3a cemectp 34

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILIMHAPHBIE CBSA3M ¢ 00eCeYuBAK UMY (Peabl Ty IIUMH)
U o0ecreynBaeMbIMU (MOCJAETYIONIUMH) JUCHUNJIMHAMUA

Paznmenbl OUCHUIUIMHBI ¥ MEXAMCUUIIIMHAPHBIE CBS3W C OOECHEUMBAIOIMIMMHU (MPEIbIAYIIUMU) U

oOecrieunBaeMbIMU (TIOCJIETYIOITUMU ) TUCITUTUIMHAMHE TPEICTaB-JIeHbI B TabmuIe 5.3.

Tabnuua 5.3 - Pa3nens! IUCIUTUTHHBI M MeXKIUCIUILTUHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCHIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO HM3yueHHEe 00ECTICUNBAIOIINX U
o0ecrneynBaeMbIX JUCITUTIIHH

1 2 3 4 5

[IpenmecTByronme JUCIUIUIMHBI

Ne HanmMmeHoBaHME TUCIIMILINH

1  Marepuanbl >J€KTPOHHON TEXHUKU +
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2  Teopernuyeckue OCHOBBI ANEKTPOTEXHUKH + + + + +
[Tocnenyromue quCHUTIIIMHBL
1 BrimyckHas KBaJdu(UKalUOHHAs paboTa + + + + +
2  KOMIOHEHTHI 3JIEKTPOHHBIX CXEM + + + + +
3 MukpoBOJHOBas 3JIEKTPOHUKA + + + + +
4  HaHO2neKTpOHHKA + + + + +
5  OCHOBBI IPOSKTUPOBAHUS IICKTPOHHOM + + +
KOMITOHEHTHOH 0a3bl
6 CxeMmorexHuKa + + + +
7 TeepmoTenbHas HICKTPOHUKA + + +
8  TeepmorenbHbIE TPUOOPHI U YCTPOHCTBA + + + +
9 Iludposas 0O6paboTKa CUTHATIOB + +

5.4. CooTrBeTcTBHE KOMIIETEHIIUI, GOPMUPYEMBIX PU U3YyYe€HUH TUCUMILUIUHbI, U BU0B 3aHATHI
CooTBeTcTBUE KOMIETEHIWH, (QOPMUPYEMBIX TMpH H3YYEHUH JUCHUIUIMHBI, W BUAOB 3aHATHM
MpeIcTaBlIeHo B Tabmuie 5.4

Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIM W BHIIOB 3aHATHH, (HOPMHUPYEMBIX MPH H3YYCHHUH
JTUCIUILTAHBI
Bune! 3ausatuii
Komnieren o
1THH - [Ipaktuecku JlaGoparopusl CamMocCTOSTEND OPMBI KOHTPOJIA
€ 3aHATHUS € 3aHATHUS Has pabora
I1K-2 + + + + KonTpomapHas padora,
Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATHUSAX,
Pacuernas pabora, Tecr
I1K-4 + + + + KonTpomapHas padora,
Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATHUSX,
Pacuernas pabota, Tect

6. UnTepakTuBHBbIE MeTOABI U (OPMBbI OPraHU3ALMHN 00yUYEeHHUS
TexHONMOoruMm MHTEPAaKTUBHOIO OOy4YeHHs MpH pa3HbIX (opMax 3aHATUN B Yacax IMPHUBEIEHBI B
tabmuie 6.1
Tabnuua 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYEHHS PU Pa3HBIX (POpMax 3aHATUHN B 4acax

Hurepakr
WNuTepakTuBHBIE WNuTepakTuBHbBIC
MeTtonsr WBHBIC Bcero
MPAKTUYECKHE 3aHATUS | JTADOPATOPHBIE 3aHATHUS
JCKITUU
4 cemectp
[IpesenTanuu c 8 4 12 24
UCTIOJIb30BaHHEM
WHTEPAKTUBHOMN JTOCKH C
00CyXIeHHEM
Uccnenosarenbckuit 4 4 4 12
METO[
Pemenue cutyanimoHHbIX 8 2 4 14
3a1a4
Hroro 3a cemectp: 20 10 20 50

CornacoBaHa Ha noptane N2 4735 6



Htoro 20 10 20 50
7. JIaGopaTopHbIil NPAKTHKYM
Coneprkanue 1a00opaTopHBIX paboT mpuBeAcHO B Tabnwuie 7.1.
Tabnuna 7. 1 — Coneprkanue 1ab0paTOPHBIX padboOT
dopmupye
Tpynoe E/Iblepy
Ha3zBanus pasznenos Coneprxanue 1a00paTopHBIX padoT MKOCTB,
4 KOMITETEHI]
uu
4 cemectp
2 Maremaruueckuii anmnapar CunTe3 mu(ppoBHIX yCTPOHCTB HA 6 [K-2, TIK-
MHUKPOCXEMOTEXHUKHI CyMMarTopax. 4
Hroro
3 LudpoBbie MUKPOIICKTPOHHBIE CUHXPOHHBIN CUETUUK C 33IaHHOM 6 I1K-2, TIK-
YCTPOHCTBA KOMOMHALIMOHHOTO THIIA  TTOCJIEI0BAaTEIbHOCTHIO CMEHBI 4
COCTOSIHUIA.
Hroro
4 IludpoBbie MUKPOAIIEKTPOHHBIE CuHTE3 reHeparopa UMITYJIbCHON 6 [IK-2, IIK-
YCTPOMCTBA MOCIEA0BATEILHOCTHOIO  MTOCIIEN0BATENBHOCTH. 4
Tuna Hroro 6
5 OCHOBBI aHAJIOTOBOM Yeunutenu u npeodpazoBareiy CUTHAIOB [1K-2, T1K-
MHUKPOCXEMOTEXHUKHI Ha OIEPallMOHHBIX YCUIIUTENAX. 4
Utoro 6
Hroro 3a cemectp 24
8. IIpakTHyeckue 3aHATHS
ConeprkaHue nIpakTUYECKUX paboT mpuBeaeHo B Tadbnuie 8.1.
Ta6muna 8. 1 — Coneprxkanue MpakTUIECKUX padoT
dopmupye
Tpynoe le)ﬂﬂepy
HazBanns pa3nenos Conep:xaHue NPaKTUYECKUX 3aHATUH | MKOCTb,
u KOMITETEHI]
uu
4 cemectp
1 IIpenmer, nenu u 3aga4u CTpyKTypHOE IPOEKTUPOBAHUE, 4 IIK-2, TIK-
MHUKPOCXEMOTEXHUKHI peanuzalys U UCCIeJOBaHHUE 4
KOMOMHAIIMOHHBIX LIU(POBBIX YCTPOUCTB
HAa JIOTUYECKUX DJIEMEHTaX.
Hroro
2 Maremaruueckuil anmnapar CTpyKTypHOE IPOEKTUPOBAHUE, [K-2, TIK-
MHUKPOCXEMOTEXHUKHU peann3anys 1 UCCIEJOBAaHUE YCTPOMCTB 4
Ha aemmdparopax, MyIbTUIIEKCOPaX U
CyMMarTopax.
Hroro
3 HudpoBble MUKPOIIEKTPOHHBIE CrpyKkTypHOE IPOEKTUPOBAHHUE, 2 [IK-4
yCTPOHCTBA KOMOMHALIMOHHOTO THIIa  pean3alus U UCCIIEA0BaHHE
TeHepaTopoOB UMIYNIBCOB 3aJIlaH-HOU
(bopMBI.
CTpyKTypHOE IPOEKTUPOBAHUE, 4
7
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peanu3alys U UCCIEeJOBAHNE CUETYHKOB
U JeJIUTeae 4aCTOTEL.
Utoro 6
4 HuppoBbie MUKPOIIEKTPOHHBIE DNEKTPUUECKUN pacueT CTaTUYEeCKUX 6 [K-2, TIK-
YCTPOICTBA MOCIE0BATEILHOCTHOTO  ITapaMeTPOB 0a30BBIX JIOTMUECKHUX 4
THIA AJIEMEHTOB.
Hroro 6
5 OCHOBBI aHAJIOTOBOM Pacuer, peanuzanus u ucciaeqoBaHue 6 IIK-2, I1K-
MHUKPOCXEMOTEXHUKU CXEM Ha ONEPaIMOHHBIX YCUIIUTENSIX C 4
OTPHUIIATEIILHON 0OpPaTHOM CBS3BIO.
Uroro 6
Hroro 3a cemectp 28

9. CamocrosiTesibHasA padora
Bunsl camocrosTenbHOR pabOThl, TPYAOEMKOCTh U (OPMUPYEMbIe KOMIIETEHIIMM TIPEICTaBICHBI B

tabnuue 9.1.
Tabmuma 9.1 - Bugsl caMOCTOSTETLHON pabOTHI, TPYAOEMKOCTh U (JOPMHUPYEMbIE KOMIIETCHIIUU
dopmu
. Tpymoe PMHIPY
Bunsl camocTosiTensHON eMble
HazBanus pa3znenos MKOCTb DopMbI KOHTPOJIS
paboThl " KOMITETEH
1007051
4 cemectp
1 [Ipenmer, nenu u 3agaun  [IpopaboTka JTEKIIMOHHOTO 6 [1K-2, Omnpoc Ha 3aHATHUSIX
MUKPOCXEMOTEXHUKHU Marepuaia [1K-4
Hroro
2 MaremarudecKkuit ITonroroska k [1K-2, Onpoc Ha 3aHATUSX,
arnmapar MPAKTHYECKUM 3aHATHM, [1K-4 Otuer no nabopaTopHoii
MHUKPOCXEMOTEXHUKH CEeMHHapaM pabore, Pacuernas pabora
[TpopaboTka ITEeKIIMOHHOTO 6
marepuaia
Odopmiienre 0T4eTOB 1O 8
1a0opaTopHBIM paboTam
Uroro 22
3 Lludpossie ITonroroBka k 8 [1K-2, KonTponbHas pabora,
MHUKPOSJIEKTPOHHBIE NPAaKTUIECKUM 3aHSATHIM, [1K-4 Omnpoc Ha 3aHATHSIX,
yCTpOMCTBA CeMHMHapaM Otuet no nmaboparopHoii
KOMOWHAIIMOHHOTO THUTI Te, PacueTHast T
OMOMHALEOHHOIO THIA [TpopaboTKa JEKIIMOHHOTO 6 pabore, PacaeTHas pabora
marepuaia
OdopmiieHre 0T4eTOB 10 8
1abopaTopHBIM paboTam
Uroro 22
4 Iudpossie [TonroroBka k 8 ITK-2, KonTpomnpHnas pabdora,
MHUKPOAJIEKTPOHHbBIE NPAaKTUYECKUM 3aHATHIM, [1K-4 Omnpoc Ha 3aHATHSIX,
yCTpOMCTBa ceMHHapam Otuet mo mabopaTopHOt
MOCNEN0BATENEHOCTHOTO | [y 0 6yrica JIEKIMOHHOTO 6 I%aGOTe, Pacuernas pabora,
THII T
a marepuasia ec
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OdopmiteHre 0T4eTOB 1O 8
nabopaTropHbeIM paboTam
Utoro 22
5 OcHOBBI aHAJIOTOBOM ITonroroBka k 8 [1K-2, KonrtposnpHas padora,
MHUKPOCXEMOTEXHUKHU NPAaKTUYCCKUM 3aHSATHSIM, [1K-4 Onpoc Ha 3aHATHSIX,
CEeMHHapaM Otuet no nmaboparopHoit
TIpopaGoTKa JIEKIHOHHOTO 6 I%a60Te, PacueTnas pabora,
T
marepuaia e
OdopmieHre 0T4eTOB 10 8
J1abopaTopHBIM paboTam
Uroro 22
Hroro 3a cemectp 94
[ToaroroBka K SK3aMeHY 36 DK3aMeH
Hroro 130
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa /IUisl OEHKH yCIIeBA€MOCTH CTYIEHTOB

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banpHble OLIEHKH /715 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuManbHBIH
OneMeHTbl yueOHOU 0au1 3a mepuosa Bcero 3a
6amn na 1-yto KT ¢ Ganin 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
4 cemectp

KonTponbsHas pabora 7 7 6 20
Ornpoc Ha 3aHATUAX 2 2 2 6
Otuet no nabopaTopHoii 6 7 7 20
pabore
PacueTnas pabora 6 6 6 18
Tecr 2 2 2 6
Hrtoro makcumym 3a 23 24 23 70
nepuoa
DK3aMeH 30
Hapacratommm urorom 23 47 70 100

11.2. IlepecyeTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
[TepecueT OanaoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBIeH B Tabnuie 11.2.
Tabnmuna 11. 2 — IlepecueT 6aJIJIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKU

basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMBbI OamioB Ha naty KT 5)
Ot 70% 10 89% ot MakcuManIbHON cymMMbl OansioB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
< 60% oT MakcuManbHOU cyMMBbI 6asutoB Ha aaty KT 2
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11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULUMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[TepecueT cymMBbl 6aI0B B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY IpeicTaBieH B Tadmuie 11.3.
Tabmuma 11. 3 — [lepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOTHYIO OLIEHKY

Hrorosas cymma 6asios,

Ouenka (I'OC) YUYUTBIBAET YCIICIIHO CAAHHBIN Ouenka (ECTS)

HK3aMEH

5 (oTmuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85 -89 B (ouenb xoporiio)

4 (xopo1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBIETBOPUTEIIBHO) (3a4TEHO) 60 - 64 E (HocpecTaero)
2 (seynoBeTBOpHTE L HO) (HE Hwuxe 60 6anmoB F (neynoBneTBopHUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCHUIINHBI

12.1. OcHoBHas JMTEparypa

1. Jlerocraes H.C. Mukpocxemorexnuka. [{udpoBas MukpocxemoTrexHuka: yuedHoe mocodue /
H.C. Jlerocraes, K.B. UerBepros, 2007. — 213 c.: wi. (Hanuune B 6udmmorexke TYCVYP - 100 3k3.)

2. YuebHoe mocobue «MHUKpOCXeMOTEXHUKAa AHAJIOroBas MHKPOCXeMOTexHukKa»: Jls
HanpasieHus nmoarotoBku 210100.62 «nekTpoHUKa U HAHOAIEKTPOHUKaY. [Ipoduis: «[IpoMbinuieHHas
anektponnka» / Jlerocraes H. C., YerBepros K. B. - 2014. 238 c. [DnexTponHslii pecypc] - Pexum
nocryma: http://edu.tusur.ru/publications/4289, cBOOOTHBIIA.

12.2. lonosiauTeIbHAS JIUTEpaTypa

1. I[apanoB A.B. Mukposnekrponuka: Y4. mocodue. — Tomck: ToMckuii rocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBieHUs U paaunolnekTpoHuku, 2007 — 138 c. [DnexkTpoHHBIH pecypce]. -
http://www.ie.tusur.ru/docs/mel.zip

2. BaezneHue B mporecchl HHTETPATBHBIX MUKPO- M HaHOTexHOoJorHi [ Tekct] : yaeGHOE mocobue
s By3oB: B 2 1. / pea. 0. H. Kopkumxo. - M. : BUHOM. JlaGoparopust 3nanuii, 2010 - . -
(Hanorexuomorun). - ISBN 978-5-9963-0341-0. (manuuue B 6ubnmoreke TYCVYP - 45 3k3.)

3. ®dusnyeckre OCHOBBI MHUKPO- M HaHOMEKTpoHHKH [Tekcr] : yuebHoe mocobue / E. JI.
[Tapdenosa, JI. A. TepentreBa, M. I'. Xycaunos. - PoctoB #//l : ®enukc, 2012. - 240 c. : wi. - (Beicuiee
obpazoBanue). - bubmmorp.: ¢. 231. - ISBN 978-5-222-19617-5 : 311.00 p., 311.00 p., 277.00 p., 300.00
p. (Hanmuuue B 6ubmotexke TYCVYP - 4 5k3.)

12.3. Y4eOHO-MeTOAMYECKOE TOCO0HE M IPOrpaMMHOe o0ecreyeHue

1. JlerocraeB H.C. MUKpO3JIeKTpOHUKA: METOANYECKHE YKa3aHUS MO U3YyYEHUIO AUCLUIUIMHBI /
H.C. Jlerocraes, K.B. UerBepros. — Tomck:DakynbreT quctaniuonHoro ooyuenus, TYCVYP, 2012. — 86 c.
[DnexTponHsIi pecypce]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar.

Vkazanus npeonasnauenvt 0 8bINOIHEHUs camocmosmenvHou pabomvl cmp. 10-40; npoeedenus
npakmuyeckux 3anamutl cmp. 41-53; evinonnenus nabopamopmnvix pabom cmp. 54-75.

2. Jleroctraece H.C. Mukpocxemorexnuka. [ludpoBas MHKpOCXEMOTEXHHKA:y4eO.-METO/I.
noco6ue / H.C. Jlerocraes, K.B. UerBepros; noa. pea. IL.LE. Tposina. — Tomck: ToMcK. roc. yH-T cucTeM
yIp. ¥ pagnoanekTpoHuku, 2007.- 123 c. (nanuuue B Oubnuoreke TYCVYP - 100 3k3.).
Yuebno-memoouueckoe nocodbue npeonaznaueHo 0as N0020mMosKe K KOHMpoabHulM pabomam cmp. 9-36,
8bINONHEHUST UHOUBUOYATIbHBIX 3a0anuil cmp. 41-T4, 76-123.

3. Jleroctaee H.C. MuKpoCXeMOTEXHHKA: PYKOBOJICTBO K OPraHU3alMM CaMOCTOSATEIBbHOM
paboter mis cryaeHToB crenpansHocTd 210104 / H.C. Jleroctae, K.B. UerBepros. — Tomck: TYCVYP,
2007. — 46 c. (mannuue B 6ubmoteke TYCYP - 51 9k3.)

Pykosoocmeo npednasznaueno 051 6bINOIHEHUs cAMOCMOoAmenvbHol pabomsl cmp. 1-46; noocomosku K
KOHMPOIbHLIM pabomam cmp. 7-37; 8bINOIHeHUS UHOUBUOYATbHBIX 3a0anutl cmp. 38-46.
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4. CrneuunanbHble BOIIPOCHI TEXHOIOTUU: METOIUYeCKHe YKa3aHUs M0 CaMOCTOSTENIbHON paboTe
/ OpmuxoB JI. H. - 2012. 39 c¢. [OnekrpoHHbii pecypc] - Pexum  mgocryma:
http://edu.tusur.ru/publications/1920, cBoGoqHBIIH.
Vkazanus npeonaznauenst 015 8bINOIHEHU CAMOCMOAMENbHOU pabomvl

12.4. Ba3nl JaHHbIX, HH(l)OpMaIII/IOHHO CIIPaBOYHLIC U MOUCKOBLIE CUCTEMbI
1. Tlarentnas 6a3a P® mo TonmogorusM HHTETPAIBHBIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval _system/

13. MarepuajbHO-TeXHHYeCKOe o0ecrniedeHHe JUCHUIINHBI
JlaGoparopHble 3aHATHUA IPOBOIATCS B CIHELMAIM3MPOBAHHONW Jsaboparopun «Jlaboparopus
muppoBO W MHUKpOIpoOIecCOpHOi TexHukm» (ayn. 333, xopmyc DIT) kadeapsl NpOMBIILICHHON
JNEKTPOHUKH, OCHAIIEHHOW  OAMHAKOBBIMM  JIaDOpPATOPHBIMM  CTEHJAMH U [E€PCOHAIbHBIMU
KoMnbroTepamu. CTEH/IbI TPEAHA3HAYEHBI JIs1 TPOBEACHUS (PU3NYECKUX IKCIIEPUMEHTOB.
[Tpu BBIONTHEHUH 1a00PATOPHOM pabOTHI CTYNEHTHI B OAIPYIIIBI HE OOBEINHAIOTCS.
JlaboparopHbie pabOTHI BRITOIHSIOTCS (PPOHTAIBHO.

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEICH B MPUIIOKEHUN 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPraHU3ANMU U3yYeHU s U CHUTITHHbI
bes pexomenpanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIOJIb30BaHUSI, MPETHASHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAIlUU CTYJCHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-2 CHOCOOHOCTBIO aPryMEHTHPOBAHHO BbIOMpPaTh U | Jl0IKeH 3HATh MPEeIMET U IPUHIUIIBL
peanu30BBIBaTh Ha MPAaKTUKE YPPEKTUBHYIO MHUKPOCXEMOTEXHUKH KaK pas3zelia

MCTOAUKY SKCIICPUMCHTAJIBHOI'O UCCIICAOBAaHUA MHUKPOIJICKTPOHUKHU, q)yHKI_[I/IOHaJ'IBHOC
MnapaMCTpOB U XapaKTCPUCTUK HpI/I60pOB, CXEM, HAa3HA4YCHUC, XapPAKTCPUCTUKH, ITapaMCTPhI

YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH U U KOHCTPYKTUBHO-TEXHOJIOTHYECKOE
HAHO3JIEKTPOHUKHU PA3JIUYHOTO WCIIOJTHEHNE aHAJIOTOBBIX U ITU(POBHIX
(GYHKIMOHATBHOTO HA3HAYCHUS MHTETPAIbHBIX MUKPOCXEM; OCOOCHHOCTH
[1IK-4 CIIOCOOHOCTHIO TPOBOAUTH MPEIBAPUTEIHLHOE TIPUMCHCHHA UHTCTPAIbHBIX MUKPOCXCM B
TEXHHUKO-3KOHOMHUYECKOe 000CHOBaHUE HIICKTPOHHBIX yCTPOUCTBAX pasilIHOTO
HPOEKTOR (YHKIIMOHAJILHOTO Ha3HAYCHUS |

JlomKeH yMeTh BBIINOIHATh CUHTE3, aHAJIN3,
pacyer U ONTUMU3ALUIO
MHUKPO3JIEKTPOHHBIX YCTPONCTB;
OIPENEIATh XapaKTEPUCTUKHU U IIapaMeETPhI
MHTETpaJIbHbIX MUKPOCXEM; IPUMEHATH
MHUKPOJIEKTPOHHBIE U3IENINS IIPU
IIPOEKTUPOBAHUU U MOJCPHU3ALAN
NIEKTPOHHOM anmnaparypsl ;

JlomkeH BnaseTs METOAAMHU
CXEMOTEXHUYECKOIO ITPOEKTUPOBAHUS
MHUKPO3JIEKTPOHHBIX YCTPOUCTB €
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTU3MPOBAHHOIO IIPOEKTUPOBAHUS;
METOJIMKAMH SKCIIEPUMEHTAIBHBIX
UCCIIEI0BAHUM MUKPODIEKTPOHHBIX
YCTPOWCTB ;

OOme xapakTEepUCTHKHM TOKa3zaTelel M KpUTEpUeB OLIEHMBAHMs KOMIIETEHIIMH Ha BCEX JTarax
MIpUBEJIEHBI B TabmuIe 2.
Tabnuua 2 — O6mmue XapakTepUCTHKY MoKa3aTeiel U KpUTepreB OLIEHUBaHKs KOMIETEHIUH [0 yTanam

[Toka3arenu n
3HaTh YMeTb Bnanets
KpUTEpUH
OTtnnuno (Beicokuit OOmanaer ¢paktuueckumu  OOGnagaeT 1uana3oHOM KonTponupyer paboty,
YPOBEHB) ¥ TEOPETHYECKUMHU NPaKTUIECKUX YMEHHUH, MIPOBOJMT OIICHKY,
3HAaHUSMU B IIpeeax TpeOyeMbIX Ui Pa3BUTHSL  COBEPLICHCTBYET IEHCTBUS
u3ydaeMoil 06macTu ¢ TBOPUYECKUX PEIIECHUN, paboThl
MOHUMaHHEM TPaHUIL abcTparupoBaHus
MPUMEHUMOCTH npobemM
Xoporuo (6a30BbIi  3HaeT (axTel, npuHLIUIb, OOnagaeT AUMana3oHOM beper oTBeTCTBEHHOCTH 32
YPOBEHB) MPOIIECChI, O0IIHe NPaKTUIECKUX YMEHHUH, 3aBepIICHHE 33]1a9 B
MOHATHS B MpeJienax TpeOyeMbIX ISl pELIeHUs]  UCCIIeI0OBAHNUH,
M3y4aeMoi 00acTu OTpEe/IeTICHHBIX TPOOJIEM B IPUCIIOCAOIHBAET CBOE
00JIaCTH HCCIIeOBAHUS MOBEJICHUE K
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o0cToATENILCTBAM B
peeHny nmpodieM

0 (MOPOTroBBIN

VnosnerBopurensH O06namaer 6a30BBIMU
OOILIMMHU 3HAHUSAMU

O0OnamaeT OCHOBHBIMHU
YMEHUSIMH, TPeOyeMbIMH

PaGotaet npu npsiMmom
HaOIIOEHUNA

YPOBEHb) JUISL BBITIOJTHEHHUS POCTHIX
3amaq
2 Pean3anus KOMIeTEHIINIA
2.1 Komnerenuus IK-2
IIK-2: cmocoOHOCTBIO apryMEHTHPOBAHHO BBIOMpPAaTh M  pPEaM30BBIBaTh Ha  IPAKTHUKE

3 PEKTUBHYI0 METOAMKY SKCIEPUMEHTAIBLHOTO UCCIIEIOBAHNUS TApaMETPOB U XapaKTEPUCTUK MPUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHONIEKTPOHUKH PA3JIMYHOIO (YHKIHOHAIBHOIO

Ha3Ha4YCHMUA.

Jns popmupoBaHusi KOMIETEHIIMHA HEOOXOIMMO OCYHIECTBUTH PAJl ATAOB. JTarbl (OpMUPOBAHUS
KOMIIETCHIIMU, NPUMEHSEMbIC J/JIi 3TOr0 BHJBI 3aHATHUH W HCIOJb3YyEeMbIE CPEICTBA OLICHUBAHUS
MpeJICTaBIeHbI B Tabnuiie 3.
Tabnuna 3 — Dtansl GopMUPOBaHUS KOMITETESHIIMH U UCIIOJIL3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTAroB

3Harth

Bocnpoussonut
MPUHIIMITB K METOUKU
SKCIICPUMCHTAJIBHOTO
WCCJIEJIOBAHUS
napameTpoB U
XapaKTePUCTUK HU(PPOBBIX
U aHaJIOT'OBBIX
HUHTETPaIbHBIX
MHKPOCXEM

YMmeTh

AprymMeHTHpOBaHHO

BBI6I/IpaeT U pCan3yCT HA

npakTuke 3G HEeKTUBHYIO
METOIMKY
HKCTIEPUMEHTAIBHOTO
UCCIICIOBAHHS
napamMeTpoB U

XapaKTEePUCTUK HUDPOBBIX

Y aHAJIOTOBBIX
UHTETPaJIbHbIX
MHUKPOCXEM

Bnaners

Peanusyer Ha npakTuke
Haubosee 3¢ (HeKTUBHYIO
METOITUKY
IKCIIEPUMEHTAIBHOTO
MCCIICIOBAHUS
napamMeTpoB U

XapaKTEPUCTUK MUPPOBBIX

1 aHaJIO0I'0OBBIX
HHTCIrpaJIbHBIX
MHUKPOCXEM

Bunrsl 3austuii

e llnTepakTuBHBIE
IPAKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e lIHTepakTuBHBIE
JEKLNU;

e [IpakTHueckue
3aHSTHS,

e JlaGopatopHsble
3aHSTHS,

o Jlekumu;

e CamocTosTeNnbHas
pabora;

e JloaroroBka kK
9K3aMEHY;

e lInTepakTuBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE

nabopaTopHBIC 3aHATHUS,

e lIHTepaKTHUBHBIE
JIEKIUH;

e [IpakTnueckue
3aHATHS,

e JlaGopatopHsble
3aHATHS,

o Jlexinm;

e CamocTosTeNnbHas
pabora;

e IloaroroBka k
IK3aMeEHY;

L4 I/IHTCpaKTI/IBHLIe

IMPAKTHUYCCKUC 3aHATUS;

e llHTEepakTUBHBIC

nabopaTopHbIC 3aHATHUS,

e JlaGopatopHsble
3aHATHS,

e CamocTosiTenbHas
pabora;

Hcnons3yemslie
CpencTsa
OLICHUBaHUs

e KoHTponbHas padora,;
e Ortyer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATUSAX;
e Pacuernas pabora;

e Tect;

e DJK3aMeCH;
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e KonrpomnbHas pabora;

e Ortyer no
naboparopHoii pabore;
e Onpoc Ha 3aHATHUAX;
e Pacuernas pabora;
o Tect;

e DJK3aMeH;

e Ortyer no
naboparopHOi paboTe;
e Pacuernas pabora;
e DK3aMeEH;
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®opMynupoBKa MoKa3aresnel 1 KpUTepUeB OLCHUBAHUS TaHHOW KOMIIETEHIIMM NIPUBEICHA B TabnuIle 4.
Tabnuna 4 — [Mokazareau U KpUTEPHUH OIEHUBAHKS KOMITETCHIIUH HA dTanax

MHUKPOCXEM C
IIOHMMaHHEM I'PaHMIL
IIPUMEHUMOCTH;

Cocrasn 3HaTh YmMmeTh Bnanets
OtnuyHO e OOmnamaer e OOGmamaer auanazoHoM e Peanm3yer Ha
(BBICOKHM ypOBEHb)  (haKTHYECKHMHU H MPAaKTUYECKUX YMEHUH, paKTUKe Hanbosee

TEOPETUUECKUMHU TpeOyeMbIX 1JIs 3P PEKTUBHYIO METOIHUKY
3HAHHUSAMH B YaCTU IKCIIEPUMEHTAIBHOTO AKCIIEPUMEHTAIBHOTO
IKCIIEPUMEHTATBLHOTO HCCIIEIOBAHUS HCCIIEIOBAHUS
HCCIEI0BaHUSA rapaMeTpoB 1 napamMeTpoB U
MapaMeTpoB U XapaKTEePUCTUK XapaKTePUCTHK
XapaKTEPUCTHK IU(POBBIX M AaHAJIOTOBBIX ~ IMU(GPOBBIX U aHATOTOBBIX
U (POBBIX U AHATOTOBBIX ~ WHTETPATBHBIX WHTETPaTbHBIX
WHTETPAITBHBIX MHUKPOCXEM; MHKPOCXEM;

Xoporiro (6a30BbIi
YPOBEHD)

e Bocnpoussogut
0a30Bbl€ MPUHLIHUIBI U
METOJIUKHU
3KCIIEPUMEHTAJIBHOTO
HCCIIE0BAHUS
rapaMeTpoB 1
XapaKTEPUCTUK
M(POBBIX U AHATOTOBBIX
HWHTETPAIbHBIX
MHUKPOCXEM;

e ApPryMEHTUPOBAHHO
BBIOMPACT M PeaIu3yeT
HAa TPaKTHKE

3¢ GEKTUBHYIO METOIUKY
HKCTIEPUMEHTAIBHOTO
UCCIICIOBaHHUS
napamMeTpoB U
XapaKTEePUCTHK
IU(GPOBBIX M aHAJIOTOBBIX
MHTETrpaJIbHBIX
MHUKPOCXEM;

e Peanusyer Ha
PAKTHKE OMPEIEICHHYIO
METOJIUKY
9KCIEPUMEHTAIBLHOTO
UCCJIEZIOBAHUS
napaMeTpoB U
XapaKTEPUCTHUK
U(GPOBBIX U AHATOTOBBIX
MHTErpaIbHBIX
MUKPOCXEM;

VYIOBIETBOPUTEIIEH
0 (TOPOTOBBIA
YPOBEHB)

e OOmamaer 6a30BBIMU
0OIIMMU 3HAHUSIMH
XapaKTEePUCTUK

M (POBBIX U AHATOTOBBIX
HWHTETPATBHBIX
MHUKPOCXEM;

e OOsnagaer OCHOBHBIMHU
YMEHUSIMHU, TPeOyeMbIMU
U1
9KCIEPUMEHTAJIBLHOTO
WCCIIEIOBAHUS
apaMeTpoB U
XapaKTepUCTUK
U(POBBIX U AHAJIOTOBBIX
WHTETPATBHBIX
MHUKPOCXEM;

e [Ipu npsimom
HAOJIOIEHUH peanu3yeT
3aJaHHYIO0 METOJIUKY
JKCIIEPUMEHTAIBHOTO
HCCIIE0BAHMS
[apaMeTpoB U
XapaKTePUCTHUK
U(POBBIX U AHATOTOBBIX
WHTETPAIbHBIX
MHUKPOCXEM;

2.2 Komnerennus IK-4

[IK-4: crmocoOHOCTBIO TMPOBOAWTH MPEIBAPUTEIHLHOEC TEXHUKO-YKOHOMHUYECKOE OO0OCHOBAaHUE
MIPOCKTOB.

Jnst popmupoBaHHs KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PsI/i ATAMOB. DTarbl (OPMUPOBAHUS
KOMIICTCHIINH, HpI/IMCHfleMBIC IJIA DTOro BHIObI SaHSITI/Iﬁ nu I/ICHOJ'IBSYGMI)IG Cpe}ICTBa OIICHHUBAHUA
MpeJICTaBJICHHI B Ta0nHIIE 5.

Tabnuna 5 — Oranbl GOpMUPOBAHUS KOMIIETEHIIUN U UCTIOJIb3YEMbIE CPEICTBA OTICHUBAHUS

Cocrasn 3HaTh YmMmeTh Bnanets
ConepxaHue 3naeT ¢akThl, npuHIUnb, OO0namaeT quana3oHoM [TpoBonut
JTaIoB MPOILIECCHI, 00IITHE MPaKTUYECKUX YMEHUH, MpEeIBAPUTETHLHOE

IOHATHA B BOITpOCax Tpe6yeMLIX JJIA TEXHHUKO-DKOHOMHWYECCKOC
npeaABaApUTCIIBHOT'O npeaABaApUTCIBHOT'O 000CHOBaHHE IMPOCKTOB I1O
TEXHHUKO-DKOHOMHUYCCKOTO TEXHUKO-DKOHOMHUYCCKOI'O CO3JaHHIO U

000CHOBaHUS ITPOCKTOB I10 000CHOBaHHUS IMPOCKTOB IO UCCJIICAOBAHUTIO
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CO3/IaHHUIO U
UCCJIEJJOBAHUIO
MHUKPOIJIEKTPOHHOMN
anmnaparypbl

CO3/IaHUIO U
UCCJIEI0BAHUIO
MHKPOIJIEKTPOHHOM
anmaparypsl

MHKPOIJIEKTPOHHOM
amnmaparypsl

Bune! 3aggtuil

e llHTEepakTUBHbBIE
MPAaKTUYECKUE 3aHATHS;
e llHTEpaKkTUBHbBIC
nabopaTopHbIC 3aHSTHS,
e llHTEepakTHUBHbBIE
JIEKIIWH;

e [IpakTHueckue
3aHATUS;

e JlaGoparopHbie
3aHATUS;

o Jlekumu;

e CamocrosiTenbHas
pabora;

e [loagroroBka k
9K3aMEHY;

e lHTepakTUBHBIE
MPAKTUYECKUE 3aHATHS;
e llHTEpakTUBHbBIC
nabopaTopHbIC 3aHSATHUS;
e lHTepakTUBHBIE
JIEKIINH;

e [IpakTHueckue
3aHATUS;

¢ JlaGopatopHusble
3aHATHUS;

o Jlekumu;

e CamocrosiTenbHas
pabora;

e [loaroroBka k
9K3aMEHY;

e lHTEepakTUBHBIE
IPAKTHUYECKHUE 3aHSTUS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS;
e JlaGoparopHbie
3aHSTHS,

e CamocTosTenbHas
pabora;

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KouTposbHas paboTa;
e Ortyer no
nabopaTopHOil paboTe;
e Ormpoc Ha 3aHATHUSX;
e PacuerHas pabora;

o Tecr;

e DK3aMeH;

¢ KouTposnbHas paboTa;
e Ortyer no
nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e PacuerHas pabora;

o Tecr;

e DK3aMeEH;

e Ortyer no
naboparopHoi pabore;
e Pacuernas pabora;
e DK3aMeEH;

dopmynupoBKa MOKa3aTesiei U KpUTepreB OLICHUBAHUS JaHHOW KOMITETEHIIMH MPUBEIeHa B TabmuIle 6.
Tabnuma 6 — [lokazarenu u KpUTEpUU OIICHUBAHUS KOMIIETEHIIMN Ha dTarnax

Cocrasn 3HaTh YMeTb Bnanets

OTan4HO e OOmamaer e OO6nanmaer nuanazonom e [IpoBomut

(BBICOKHH YPOBEHB)  (haKTUYECKUMH U MPAKTUYCCKUX YMEHUH, MpPEIBAPUTEIHLHOEC
TEOPETUUECKUMU TpeOyeMbIX s TEXHUKO-DKOHOMHYECKOE
3HAHUSIMH B BOITPOCAX MIPEIBAPUTEIHLHOTO 000CHOBaHHE TTPOEKTOB
MIpeIBAPUTETHHOTO TEXHHUKO- 10 CO3JAHHIO U
TEXHUKO- SKOHOMHYECKOTO HCCIIEIOBAHUIO
9KOHOMHUYECKOTO 000CHOBaHUS MTPOCKTOB MHUKPORJIEKTPOHHOM

000CHOBaHHUS IPOEKTOB
10 CO3aHUIO U
HCCIIEIOBaHUIO
MHKPOIJIEKTPOHHON
anmaparypsl;

10 CO3JIaHMIO U
HCCJIEJOBAHMIO
MUKPOJIEKTPOHHON
armaparypsbl, Jej1aeT
BBIBOJIbI, 0000IIIaeT
Pe3yIbTAThI;

anmnaparypsl. O6001maer
pe3yabTaThl, TOTOBUT
pEeKOMeHIaluy, AeIaeT
BBIBO/IbI;

Xoporio (6a30BbIit
YPOBEHD)

e 3Haer (aKThl,
MPUHIIMITBL, TPOIIECCHI,
oO11ue ITOHATHS B
BOIIPOCAX
MIPEIBAPUTEITHEHOTO
TEXHHUKO-
HKOHOMHUYECKOTO
000CHOBaHHUS IPOEKTOB
0 CO3/IaHUIO

e OOmagaer Auana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX JIs
IIPEIBAPUTEIBLHOTO
TEXHHUKO-
HKOHOMHYECKOTO
000CHOBaHHUS MTPOEKTOB
10 CO3JJaHMIO U
UCCIIEIOBAaHHIO

e IIpoBogur
IIPEIBAPUTEIBLHOE
TE€XHHUKO-3KOHOMHYECKOE
000CHOBaHKE MPOEKTOB
10 CO3/IaHUIO0 U
HCCIIEIOBAHHIO
MHKPO3JIEKTPOHHOU
anmnaparypsl;
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UCCIIEJOBAHUIO
MHUKPOIJIEKTPOHHOU
anmnaparypsl;

MHKPOAJICKTPOHHOMN
anmaparypel;

YPOBEHD)

JIeITEILHOCTH,

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH

e OOnagaeT 6a30BBIMH
OOIIMMH 3HAHWUSIMH B
BOIIPOCAx
PEIBAPUTEIHLHOTO
TEXHHKO-
9KOHOMHYECKOTO
000CHOBaHHS ITPOEKTOB
10 CO3IaHMIO U
HCCIIEIOBAHUIO
MHUKPOIJIEKTPOHHOU
anmaparypel;

e OO0iamaeT OCHOBHBIMH
YMEHUSIMH, TPEOYSMbIMH
JUTSL TIPEABAPUTEIBHOIO
TEXHHUKO-
HKOHOMHYECKOTO
000CHOBaHHUS IPOCKTOB
10 CO3JAHMIO
HCCJIEIOBAHHIO
MHUKPOSJIEKTPOHHOMI
arnmaparypbl;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS
,Z[JISI pcain3any BBIMICIICPCUYUCIICHHBIX 3ada4 06y‘-ICHI/I5I HCIIOJIB3YIOTCA THUIIOBBIC KOHTPOJIBHBIC
3aaHuA W UHBIC MaTCpurallbl, HeO6XOI[I/IMBIe JJIA OHCHKH 3HaHHI>i, YMGHHﬁ, HAaBBIKOB H (I/IJ'II/I) OIIbITa

XapaKTEPU3YIOIMMUX ITaIlbl

O6p330BaTeHBHOﬁ porpaMmebl, B CJICAYOIIEM COCTABC.

1. VYcinoBHble U ycinoBHbIE TIpaduyeckue 0003HAYEHUS

MHUKPOCXEM.
2. [TomexoycToitunBbie IU(POBBIE KOIBI.

3. Marpuyunast peanusanus OyneBblX QYHKLINHN.
4. Opranu3anust NOCTOSHHBIX U ONEPATUBHBIX 3alIOMUHAIOLIUX YCTPOMCTB.
5. OnepanvoOHHbIE YCUIUTEIH CHEIHAIbHOIO Ha3HAUEHMSL.
6. nTerpanbHble CTAOUIN3aTOPbl HANIPSKEHMUSL.

Tpurrepsl.

3.1 TecToBbI€ 3a1aHUA

3.2 TeMbl ONIPOCOB HA 3AHATUSAX
MUKpOCXEMOTEXHUKA KAK Pa3/iesl MUKPOUIEKTPOHUKH.
[IpyHIMIIBI M1 OCHOBHBIE HANPABICHUS MUKPOCXEMOTEXHUKHU.
TepmuHBI 1 onIpeneNeHusI.
OTanel CXeMOTEXHUYECKOTO MPOEKTUPOBAHUS MUKPONIEKTPOHHBIX YCTPOMCTB.
[{udpoBoe KoAMPOBAHUE CUTHAJIOB.
[Ipencrasnenue nudpoBoit HHGopMaLUU.
Maremaruueckuii anmapar OyyeBoii anreopsl.
Maremarndeckuii anmapar TeOpUM KOHEYHBIX aBTOMATOB.
CuHTe3 U aHAIU3 MUKPOIEKTPOHHBIX KOMOMHAIIMOHHBIX HU(POBBIX YCTPOICTB.
Jlornueckue 2IEMEHTHI.
[udpatopsl U nemrppaTopsl.
MynBTHILIEKCOPBI U JEMYIBTUILIEKCOPHI.
[udpossle cymmaropsl.
[{udpoBsie KOMIapaTopHl.
[IporpaMmMupyemble JOrH4eCKUE UHTETPAIILHBIE CXEMBI.
ITocTostHHBIE 3aIIOMHUHAIOIIUE YCTPOUCTBA.

CuHTe3 1 aHAJIN3 MUKPOAJIEKTPOHHBIX MOCIIEI0BATEILHOCTHBIX IIU(PPOBBIX YCTPOHCTB.

Per HUCTPLI [IaMATHU U CABUTA.

CYeTuuKu.

Jenutenn 4acTOTHI.
Pacnipenenureny UMITyabCOB U YPOBHE.
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e IIpu npssmom
HaAOIIONCHUN TIPOBOAUT
IIPEIBAPUTEIBLHOE
TE€XHUKO-3KOHOMHYECKOE
000CHOBaHHE MPOEKTOB
10 CO3JJaHMIO U
UCCIIEZIOBAHUIO
MHKPOIJIEKTPOHHOU
anmnaparypsl;

(dhopMUpOBaHUS KOMIIETCHIIUH B TPOIECCE OCBOCHHS

3apyOeKHBIX HHTETPaTbHBIX
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OnepaTuBHBIE 3aIIOMUHAIOINE YCTPONCTBA.

IIpuHIUIIBI aHATIOTOBOM MUKPOCXEMOTEXHUKH.
OCHOBHBIE U CIIEIIMATIbHBIE AHATOTOBBIE (DYHKIUH.
Knaccugukanus aHanoroBblx HHTETPAIbHBIX CXEM.
HHuTerpanbHble ONepaliOHHbIE YCUIIUTEIH.
HHCcTpyMEHTAIBHBIE aHAJIOTOBBIE MHTETPAJILHBIE CXEMBI.

3.3 DKk3aMeHaUMOHHbIE BONPOCHI
OcHoBHbIE U clieliaIbHble aHAJIOTOBBIE (DYHKIUH;
Krnaccudukanus aHaIoroBeIX HHTETPATBHBIX CXEM;
[IpyHIMIIBI CXEMOTEXHUKH aHAJIOTOBBIX HHTETPAIbHBIX MUKPOCXEM;
@OYHKIMOHAIbHBIE Y3JIbl UHTEIPAJIbHBIX MUKPOCXEM;
CocTaBHbIE TPaH3UCTOPBL;
HcTounnky moCTOSHHOTO TOKA;
W cTOYHMKY OCTOSIHHOTO HAIIPSKEHUS;
JubdepenunanbHple yCUIATENH;
Kackazap! caBura noTeHIIMAIBHBIX YPOBHEH;
BeixoaHbie kKackaapl;
WNHterpaibHble ONEPALIMOHHbBIE YCUITUTENH;
OcHOBHBIE CBOMCTBA ONEPALMOHHBIX YCUIIUTEIEH;
XapakTepUCTUKH U ITapaMeTPhl ONIEPALIUOHHBIX YCUIIUTEIEH;
YCTOWYMBOCTD ONIEPALIMOHHBIX YCUIIUTENEH;
NuTerpanbHble cTaOMIN3aTOPhI HAMIPSKEHMUS;
Oco0eHHOCTH MHTETPAbHBIX CTA0MIIN3aTOPOB HAIPSKEHHS,
Cucrema napamMeTpoB UHTETPAJIbHBIX CTA0MIIN3aTOPOB HANIPSKECHMUS,;
OyHKIMOHAIbHbBIE Y3JIbl UHTErPaIbHBIX CTA0OMIN3aTOPOB HANIPSIKEHUS;
[IpuHIMIIBI TOCTPOEHUSI UHTErPAIbHBIX CTA0OMIN3aTOPOB HAMPSKEHHUS;
Komnaparops! HanpsiKeHHS;
XapakTepuCTUKH KOMIIapaTOpPOB;
Kommaparopsl ¢ monoKuTebHON 00paTHON CBA3bIO;
CxeMOTexXHHKa KOMIIapaTropoB;
WNHTerpanbHble aHAJIOTOBbIE IEPEMHOXKHUTEIIN;
Crioco0Obl MOCTPOSHMSI HHTETPATIbHBIX aHAJIOTOBBIX YCTPOHCTB YMHOXKEHHUS,
YMHOXKEHHE TP MOMOIIM YIIPABIISEMbIX HAPsKEHUEM JIEIUTENCH TOKa;
YMHOXEHHE [P MOMOIIY YIIPABIISEMbIX TOKOM JIEIUTEIEH TOKa;
Jlunelinpie mpeoOpa3oBaTeny HAPSHKEHUE — TOK;
VYnpasinsieMble HalPsDKEHUEM YEThIPEXKBaJAPaHTHbIE IEPEMHOKHUTENH;
[TapameTpsl IEpEMHOKHUTEIEH.

3.4 TeMmbl KOHTPOJIBLHBIX padoT
1. AHanM3 KOMOMHAIIMOHHBIX IUPPOBBIX YCTPOUCTB.
2. AHanu3 nocne10BaTeIbHOCTHBIX IU(POBBIX YCTPOHCTB.
3. AHanu3 3IEKTPOHHBIX CXEM HAa OCHOBE ONEPALMOHHBIX YCHIINTEIEH.

3.5 Tembl pacdyeTHbIX padoT
CuHTe3 1 aHAJIN3 MUKPOAJIEKTPOHHBIX KOMOMHAIIMOHHBIX LU(POBBIX YCTPOMUCTB;
Jloruueckue JIEMEHTHI;
udparops! 1 aemuppaTopsl;
MynbTHIUIEKCOPHI U IEMYITBTUILIEKCOPBL;
[udposbie cymmaropsl;
[udpossie kKOMIapaTopsl;
CuHTe3 U aHAJIN3 MUKPOAJIEKTPOHHBIX MOCJIE0BATENBHOCTHBIX IIU(PPOBBIX YCTPOICTB;
Tpurrepsr;
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— Peructpsl naMsTH U clIBUTA;
— CueTyuku

3.6 Tembl 1abopaTopHbIX padoT
— CunTe3 nu(pOBBIX YCTPOMCTB HA CyMMaTopax.
— CUHXPOHHBIN CYETYHK C 33/IaHHOMH MMOCJIeI0BaTEIbHOCTbIO CMEHBI COCTOSIHUM.
— CuHre3 reHepaTopa UMITYJIbCHON MOCIJIE0BATEILHOCTH.
— Ycunutenu u npeodpazoBaTely CUTHAIOB Ha OMEPALIMOHHBIX YCUIIUTENSIX.

4 Meroann4yeckue MaTepuaJibl
st obecnieueHust mpoiecca oOydeHHsS] U pEelIeHUs 3a7ad 00ydeHUsS! UCIIONB3YIOTCS CIICIYIOIIHE
Marepuabl:
— METOAMYECKHE MaTepuaibl, OINPEACTSIONINEe MPOICAyphl OICHUBAHUS 3HAHUM, YMCHHIA,
HAaBBIKOB U (WJIM) ONBITA JCSATCILHOCTH, XapaKTEPU3YIOMIUX dTambl (HOP-MUPOBAHUS KOMIICTCHIIUH,
comacHo 1. 12 paboueli mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. Jlerocraes H.C. Mukpocxemorexuuka. [{udpoBass MUKpoCcXeMOTEeXHHKA: yaeOHOE mocobue /
H.C. Jlerocraes, K.B. UerBepros, 2007. — 213 c.: . (Hamuuue B 6ubiamnoreke TYCVYP - 100 5k3.)

2. YueObHoe mocobOue «MHUKPOCXEeMOTEXHHKAa AHAJIOroBass MHKPOCXEMOTeXHUKa»: Jlis
HanpasneHus: noarotoBku 210100.62 «OnexkTpoHuka U HaHOANEKTpoHUKay. [Ipoduns: «[Ipombiniennas
anektponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c. [OnekrponHslii pecypc]| - Pexum
nocrtymna: http://edu.tusur.ru/publications/4289, cBOOOTHBI.

4.2. JlonosiHUTEIbHAS JUTEpaTypa

1. [lapano A.B. Mukpoanekrponuka: Y4. nocodue. — Tomck: ToMckuil rocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIpaBieHUus M paauodnekrpoHuku, 2007 — 138 c. [DnexrpoHHslid pecypc]. -
http://www.ie.tusur.ru/docs/mel.zip

2. BaeneHue B mpoliecchl MHTETPaIbHBIX MUKPO- U HaHOTexHonorui [Tekct] : yueGHOE mocobue
wis By30B: B 2 T. / pen. FO. H. Kopkumko. - M. : BUHOM. JlaGoparopusi 3nanuii, 2010 - . -
(Hanotexnomnorun). - ISBN 978-5-9963-0341-0. (nanuuue B 6ubnnorexke TYCVYP - 45 5k3.)

3. ®wusnyeckre OCHOBBHI MHUKPO- M HaHOAEKTpoHHKH [Tekcr] : yuebnoe mocobmue / E. JI.
[Tapdenonra, JI. A. TepeutneBa, M. I. Xycaunos. - PoctoB v//] : ®enukc, 2012. - 240 c. : un. - (Boiciiee
obpaszoBanue). - bubmmorp.: c. 231. - ISBN 978-5-222-19617-5 : 311.00 p., 311.00 p., 277.00 p., 300.00
p. (Hanuuue B 6ubmotexke TYCYP - 4 5k3.)

4.3. Y4yeOHo-MeTOAMYECKOE NT0cO0UEe U MPOrpaMMHoe odecriedeHne

1. Jlerocraes H.C. Mukpo3i1ekTpoOHUKa: METOANYECKHUE YKa3aHUS 10 U3yYEHUIO AUCLUIIINHBI /
H.C. Jlerocraes, K.B. YerBepros. — Tomck:@akynpsrer auctaninoHHoro odydenus, TYCVYP, 2012. — 86 c.
[DnexTponHbIii pecypc]. - http://www.ie.tusur.ru/docs/Ins/me_mu.rar.

Vkasanua npeonasnauenvi ona evinonnenus camocmosimenvrou pabomer cmp. 10-40; nposedenus
npakmudeckux 3auamutl cmp. 41-53; evinonnenus 1abopamopuuix pabom cmp. 54-75.

2. Jleroctaee H.C. Mukpocxemorexuuka. LludpoBas MHUKpocXxeMOTEXHHUKA:y4yeO.-MeTO.
nocobue / H.C. Jleroctaes, K.B. Uersepros; nox. pen. [1.LE. Tposina. — Tomck: Tomck. roc. yH-T cuctem
yIp. u paauosnekTpoHuku, 2007.- 123 c. (nanuuue B 6ubnuorexke TYCVYP - 100 7k3.).
Vuebno-memoouueckoe nocobue npeonaznaweno 0jisi NOO20MoGKe K KOHmMpOoibHbiM pabomam cmp. 9-36,
8bINONHEHUSL UHOUBUOYATIbHBIX 3a0anuil cmp. 41-T4, 76-123.

3. Jleroctaee H.C. MuKpOCXeMOTEXHHKA: PYKOBOACTBO K OpraHU3AlUN CaMOCTOSTECIILHON
pabotel ans cryaentos crneuuansHoctH 210104 / H.C. Jlerocraes, K.B. Yersepros. — Tomck: TYCVYP,
2007. — 46 c. (mammune B 6ubmmorexke TYCVYP - 51 3k3.)

Pykosoocmeo npeonasnaueno 0ns evinonHenus camocmoamenvhol pabomsi cmp. 1-46, noocomoeku K
KOHMPOIbHLIM pabomam cmp. 7-37; 8bINOIHEHUS UHOUBUOYATbHBIX 3a0anutl cmp. 38-46.

4. CrneuunanbHble BOIIPOCHI TEXHOIOTUU: MeToMUecKne yYKa3aHus M0 CaMOCTOSTeNIbHON paboTe
/ OpmuxoB JI. H. - 2012. 39 c¢. [OnekrponHsii pecypc] - Pexum  mgocryma:
http://edu.tusur.ru/publications/1920, cBoGogHBIIH.

Vkazanus npeonasnauenvi 0713 8bINOIHEHUS CAMOCMOAMENbHOU padOmbl
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4.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
1. Tlarentnas 6a3a P® mo TOmoIOTHsIM HHTETPATBHBIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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