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Pabouas mnporpamMma cocTaBieHa ¢ ydeToMm TpedoBaHui DeaepaibHOro
["'ocynapctBeHHOr0 00pa3oBaTebHOTO CTaHaapTa Bhiciuero oopasosanus (O OC
BO) no Hampasnenuto noarotosku (cnenuansHoctn) 11.03.03 KonctpyuposaHue

u TEXHOJIOTUS / SJIEKTPOHHBIX CpencTB, YTBEP)KICHHOTO
L " A\D 20\ \yona, paccMOTpeHa U YTBep)K/IeHa Ha 3acelaHuu Kadeaps!
« oy (uls 20\{ , mpotokom Ne \ D > .

~
-

NN

Pa3paboruuxk: 7
Houent kad. KYJIP - é/c// d V6aitunn A. B.
77

/

Pabouas nporpamma cornacosana ¢ (haxyabTeToM, IPOQUIUPYIOLIEH 1
BbIITyCKatolel kadenpamy HapaBiIeHUs MOJATOTOBKHY (CIIELUATBHOCTH).

Jlexan PK® = _ Osepxun /1. B.

3asenyrommi npodunupyromeit ﬂ'\
kad. KY P ( __— ' Jlouunos A. T'.

7

3aBeyIolUM BEIMyCKatome @
kad. KYIP : : Jlonmumos A. T

DJKcnepT:

[Ipodeccop xad. KV JIP ,,é X <z, C.I'. Exanun

CornacoeaHa Ha noptane N2 6500



1. Henu u 3axa4u AUCHHUIJIMHBI, €€ MECTO B Y4eOHOM mpoiecce:
1.1 Ilesin U3y4eHnst AUCHUNIMHDBI
Lenpto W3y4eHUs] AMCUUIUIMHBI «YCTPOHCTB (YHKIMOHAIBHON 3IEKTPOHUKN» (YD)
SBIISIETCS ~ Oo0ecrieueHne HEOOXOAMMOTO YPOBHS  KOMIETEHIWH  CTYASHTOB-OaKaiaBpOB
crenunaipHocTy 11.03.03 B pasnenax:
-(pr3rueckux OCHOBBI (PYHKIIMOHUPOBAHUS YCTPONCTB (PYHKIIMOHAIBHON 3JIEKTPOHHKH,
-IPUHLIUIIOB peanu3anu (QyHKIHOHANIBHBIX ycTpoiictB POC Ha ocHoBe mpuOOpOB €
3apsiIOBOM CBSI3BIO,
-OCHOB CO3JIaHUsI YCTPONCTB Ha MOBEPXHOCTHBIX aKYCTHYECKUX BOJIHAX,
-pa3pabOTKN U HKCIUTyaTalldH ONTO3JIEKTPOHHBIX U IPYIUX YCTPOHCTB (PYHKLIHOHAIBHON
SNEKTPOHHUKH.
1.2 3axauu u3yyeHUus: AUCLHUIJIHHBI
® u3ydeHHe (PU3NIECKUX MPOLIECCOB, HCIIONB3yEMbIX B ()YHKIIMOHAIBHON 3JIEKTPOHHKE;
® u3y4YeHHe NPUHOMIIOB (YHKIMOHHpOBaHUS YDPD Ha OCHOBE NPUOOPOB C 3apsSAOBOM
CBSI3bI0, AKYCTORJIEKTPOHHBIX PAAMOKOMIIOHEHTOB, ONTO3JIEKTPOHHBIX  (PYHKIHMOHAIBHBIX
YCTPOWCTSB,
® U3y4eHHE OCHOBHBIX CBOWCTB, 00JacTell MPUMEHEHHsI U KOHCTPYKTHUBHBIX HUCIIOIHEHHI
yCTPOHCTB (PyHKLIMOHAIBHOM 3JIEKTPOHUKH, HCIIONB3yEMbIX B PAAHO3JIEKTPOHHBIX CPEACTBAX.
® 3HAKOMCTBO C HWH)KEHEPHbIMH METOIUKAMH pacueTa M HCCICIOBAHMS IapaMeTPOB
YCTPOUCTB (PYHKIIMOHATBHON 3JIEKTPOHUKH.
2. Mecto aucuuminabl B ctpykrype QOII:
HucruruimHa «YcTpoiictBa pyHKImoHanbHOM snekTporukm» (b1.B.JIB.7.1) otHOCHTCS K
BapUATHUBHOHN YacCTH NMPOPECCHOHATBHOTO LUKJIA 00s3aTeNbHBIX JUCIUILIHH.
[IpenmecTByOMUMH AUCUUTUIMHAMY, (OPMHUPYIOIIUMH HAYaJbHbIE 3HAHUS, SBIISIOTCS
cienyromue aucuuiiMHel: Matemaruka, ®usuka, Martepuansl U1 KOMIOHEHTBI 3JIEKTPOHHBIX
cpencts, TeopeTnueckne OCHOBBI 3JIEKTPOTEXHUKH, PU3HUECKHE OCHOBBI JJIEMEHTHOH Oa3bl

IMocaeayrommumu TUCIUIUTMHAMH SIBJISIFOTCS . KOHCTpyHpOBaHue 1 TEXHOJIOTHUS
3JIEKTPOHHBIX CPEICTB.

3. TpebGoBaHuss K pe3yabTaTaM OCBOEHHMS JUCHHUILIMHBI: TPOLIECC U3YUYEHHUs
IVCLMIUIMHBI HATIPaBJIeH Ha (POPMHUPOBAHHE CIECAYIOLINX KOMITETEHIINHA:
— TIK-1 cnocoOHOCTRIO MOZENUPOBATE OOBEKTHI U MPOLIECCHI, UCTIONb3Ysl CTAHAAPTHBIE
MaKeThl ABTOMATU3UPOBAHHOIO NPOEKTUPOBAHUS U UCCIIEI0BAHUS,
B pesyabTare H3yueHusi AMCUMIIIMHBI CTYAEHT J10JIKEH:

3HaTh:
® BO3MOXKHBIE CITIOCOOBI peau3alud W TPUHIUIBE padoTel Y®PD Ha ocHOBE mpubOPOB C
3apsiA0BOM CBSI3bIO, AKyCTORJIEKTPOHHBIX PaTMOKOMITOHEHTOB, OTTO3JIEKTPOHHBIX

(YHKIMOHATIBHBIX YCTPOHCTB,
® OCHOBHBIE CBOICTBA 1 O0JACTH MPUMEHEHHS n3ydaeMbix Y D3,
® OCHOBBI pacyeTa M METOAbl OSKCIEPUMEHTAJbHBIX HCCIEIOBAHUN NapaMeTpoB U
XapaKTEPUCTUK YCTPONCTB (PYHKIMOHAIBHON 3JIEKTPOHHKH.
® OCHOBBI pabOThI C ABTOMATU3HPOBAHHBIMU CHCTEMAMH MTPOEKTUPOBaHH Y D).
Ymern:
® OIICHMBAThb CBOHCTBA M NPaBUJIBHO BBIOMPATh THIOBBIE YPD ¢ y4eTOM KOHKPETHBIX
YCJIOBHH 3KCIUTyaTalld M TpeOOBaHUI K HaAEKHOCTH, KOHCTPYKTHBHOH M 3JIEKTPOMArHUTHOMN
COBMECTUMOCTH B Ipoliecce npoektuposanus POC;
® PACCUUTHIBATH AHAIUTHYECKHU MapaMeTpel U XapakTepUCTUKU PY MO TUIOBBIM METOAUKAM
B TO YHCJIE C IPUMEHEHUEM CUCTEM aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS,
® JiCCIIEIOBaTh DKCIEPUMEHTAIbHO cBoiictBa Y®D — u3MmepATb mapaMeTpbl U
XapaKTepUCTUKU C TMOMOIUBI0 PAAMOU3MEPUTENIBHOW —ammapaTypbl, MPOBOAUTL AaHAIN3
MOJIYYEHHBIX PE3YyJIbTATOB, AENaTh BBIBOJBI O KAYE€CTBE UCCIENYEMBIX YCTPOMHCTB.
Bnapern:
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® METOJaMH pacueTa 3JIEKTPUYECKUX U KOHCTPYKTUBHBIX napameTpos Y P2, B TOM ducie
C MCIIOJIb30BAaHUEM CHCTEM aBTOMATHU3UPOBAHHOIO MIpOeKTUpOoBaHus Ha DBM;
® METO/aMHU 3KCIEPUMEHTAIbHBIX UCCIEA0BAHNUN 3JIEeKTPHUUECKUX CBOICTB Y dO.

4. O0beM AUCUMIIMHBI U BUABI YU4eOHOIl padoThI

061_].[215[ TPYAOEMKOCTb JUCIHUIIIIUHBI COCTABIIACT 3 3a4eTHBIX CAUHUIBI U IPEACTABJICHA B

tabmuie 4.1.
Tabmmua 4.1 — TpyHOEeMKOCTb TUCLHTLIHHBI
No Bunbl yuebHoll nesreiapHOCTH 6 ceMecTp Bcero Enunanie:
1 Jlekuu 18 18 4aCcOB
2 |IIpakTudeckue 3aHATUA 20 20 4acoB
3 |JlaboparopHble 3aHATHS 16 16 4acoB
4 |Bcero aynuTOpHBIX 3aHATHH 54 54 4acoB
5 |CamocrostenpHas padoTta 54 54 9acoB
6 |Bcero (0e3 ax3amena) 108 108 9acoB
7 | O6mas TpynoeMKOCTh 108 108 9acoB
3 3 3E.

S. ConepxaHue QUCUUILTHHBI
5.1. Pa3zaenpl AMCHUIIINHBI H BUABI 3aHATHH
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1. BBonHas yacTp 2 5 7 I1IK-1
®u3nyecKue OCHOBBI

2. (GYHKIIMOHUPOBAHUS PUOOPOB C 2 4 3 7 12 IIK-1

3apsinoBoii cBs3bio (I13C)
3 OyHKIIMOHANBHBIE ycTpoticTBa (DY) Ha 5 5 7 15 IK-1
I13C
OCHOBBI (PYHKITHOHUPOBAHHUSI

4. YCTPOMCTB Ha MOBEPXHOCTHBIX 2 4 3 7 16 IIK-1
AKyCTUYECKHUX BOJTHAX

5 DyHKIIMOHAJIBHBIC YCTPONUCTBA HA ) 3 7 12 K-1

MOBEPXHOCTHBIX aKYCTHUYECKUX BOJHAX

®u3nyecKue OCHOBBI

6. | pyHKUMOHHPOBAHUS ONTOJIEKTPOHHBIX | 2 8 3 7 16 IIK-1

24
7 DyHKIIMOHAJIBHBIC YCTPONUCTBA HA 5 3 7 16 IK-1
ONTPOHAX
8. B010OKOHHO-ONTHYECKUE JTMHUU CBSI3U 4 3 7 14 IIK-1
Hroro: | 18 16 20 | 54 | 108
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5.2. Copep:xanue pa3aesioB JJeKIHOHHOTO Kypca

Howmep u . Tpynoem dopmMupyemele
HAaNMEHOBAHHE Copneprxanue pa3nenos (JleKUuii) KOCTb
KOMIIETEHIINH
pas3aenon (gac.)
IIpenmer nzyuenus aucuuringel. Llenn u
T 3a/1a4y MpernoiaBaHusl JUCLIUTINHBL. 5
Mecro u HazHaueHue Y®J. [lepcrniekTuBbl
pasButus YOO.
OO6mue cenenust o [13C. @uszngeckue
2. dusnyeckue
OCHOBDI OCHOBBI (pyHKIHOHUpOBaHus M/II1-
(YHKIIUOHUPOBAHUS KOH/ICHCATOPOB.
HpHGOPOB ¢ Pusnueckue ocHOBBI padoThl I13C. 2
. [Tapamerpsrr [13C. PasznoBumnoctu I13C,
3apsAI0BON CBA3BIO
(IT3C) UX CTPYKTypa U IPUHLIUII
(YHKIIMOHHPOBAHUSI.
3anoMHUHAOLHE YCTPOICTBRA.
3 YctpoticTea npeodpa3zoBaHusi H300paskeHUs
B 3JIEKTPUYECKHE CUTHAJIBI.
DYyHKIUOHAJIbHBIE
o Amnanorosble nuHuM 3anepxkku Ha [13C. 2
ycTpoiictBa (PVY) Ha
m3c Huckpernsie ¢punerper Ha [13C. IIpobnemsr
U TIEPCIIEKTUBBI Pa3BUTHS (PYHKIIMOHAJIBHBIX
yctpoiicts Ha [13C.
4. OcHOBBI duznueckre OCHOBBI (PYHKIIMOHUPOBAHUS
(YHKIMOHUPOBAHUS | M IPUHLMIIBI PeaTH3aLun
yCTpOICTB Ha aKyCTO3JIEKTPOHHBIX PaJOKOMIIOHEHTOB. 5 K- 1
MOBEPXHOCTHBIX
aKyCTHUYECKUX
BOJIHAX
5. JIunuu 3anepxxu Ha [TAB.
@yHKUMOHANbHBIE | DPUIBTPBL, PE30HATOPHI U F€HEPaTOPhl HA
YCTPONMCTBA Ha ITAB. 5
MOBEPXHOCTHBIX
aKyCTHUYECKUX
BOJIHAX
6. dusnueckue duznueckre OCHOBBI (PYHKIIMOHUPOBAHUS
OCHOBBI 00DV,
(YHKIMOHUPOBAHUS 2
OMNTO3JIEKTPOHHBIX
oY
7. Hsnyyatenn, POTONPUEMHUKH.
OyHkIUOHANbHbIE | DYHKIHUOHAIBHBIE YCTPONUCTBA HA 5
yCTpoiicTBa Ha ONTPOHAX.
ONTPOHAX
8. BOnOKOHHO- BoOKOHHO-ONTHYECKUE INHUU CBSI3H.
ONTUYECKUE JINHUU 4
CBSI3U
Hroro: 18
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5.3 Paznenbl AMCUMILUIHHBI U MEKIHCHUILIHHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMH
(npeabiAymIuMu) U 00ecnedYuBaeMbIMH (MIOCJIEAYIOMINMH) TUCHHIIIHHAMHA

HaumenosaHnue Howmepa pa3aenos naHHOH nUCUMTIMHBI U3 Tabn.5.2, ans
No o0ecreunBaroInX KOTOPBIX HEOOXOAMMO U3yUeHHE 00ECTIeUNBAIOIIIUX
n/_n (mpeapIayIINXx) U (mpenpinymux) u odecrneunBaeMbiX (MOCIEAYIOMINX )
obecreynBaeMbIX TUCIUTLTAH
(mocnenyrommnx ) TUCHHUIIINH 1 | 2 | 3 | 4 | S5 | 6

IpeamecTByomue AMCUMNJIHHBI

3JIEMEHTHOU 0a3bl

1. | Maremaruka + + + + + +

2. | duszuka + + + + +
MaTtepuajbl U KOMIIOHEHTHI

3. p OMITOHE + + + + +
3JIEKTPOHHBIX CPEIICTB
Teopernueckre OCHOBBI

4, p OCHO + + + + +
SJIEKTPOTEXHUKHU
dusznvyeckue OCHOBBI

5. 0 + + + + + +

Hocaeayromue AMCUMNJIMHBI

Konctpyuposanue u
1. | TexHOJIOrHs 3JIEKTPOHHBIX
CpEACTB

+ + + + + +

5.4. CooTBeTCcTBHE KOMNEeTeHIUH, GopMHPYEeMBIX NPH U3Yy4YeHUH TUCHHUILIUHBI, U

BHU/AO0B 3aHATHH

Ilepeuens Buppe! 3ansatuit DODMEL KOHT DO
KOMITETCHLINH JI JIa6 | IIp. | CPC P P
N N N + | TecroBelit onpoc, Onpoc Ha MPAKTHIECKIX
1 JJA0OPATOPHBIX 3AHSITHSIX.
N N N + | TecroBelit onpoc, Onpoc Ha MPAKTHIECKIX
1 JJA0OPATOPHBIX 3AHSITHSIX.
K-1 N B mpouecce BbIMONHEHUS H  3ALMUTHI
71ab0paTOpHBIX padoT.
N + |Upu pelieHun mpakTHYECKMX 3aj1ad U
BBIMOJTHEHNH JTAOOPAaTOPHBIX PaboT.
N B mpouecce BbimosHeHUs1 1aboOpaTOPHBIX
paboT U Ha 3aIUTE OTYETOB.

Ycnosable obo3nauenus: JI — nexkmmu, JIab — mabopatopusie padotsr, CPC —

CaMOCTOATCIJIbHAA pa60Ta CTYACHTA.
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6. MeTtoan! u popmbl opranu3annu 00yuyeHusi. TeXHOJIOTrHH HHTEPAKTHBHOTO
o0yueHust
He npenycmorpeno PYII

7. JIaGopaTopHbIH NPAKTHKYM

Howmep pasnena Tpynoem
No P pasi pyA Kowmme
JUCLUTINHBI Haumenosanue nadopaTopHsIx padoT KOCTb
/1 TCHLIUH
u3 Tabn. 5.1 (dac.)
1. 2-4 H3ydeHne KOHCTPYKIHI MPHOOPOB € 3apsOBOH CBS3ZBIO. 4
5 5 H3yueHne KOHCTPYKLMN U HCCIEAOBAHUE TAPAMETPOB U 4
' XapaKTePUCTUK CBETOINONIOB
3 6 H3yueHne KOHCTPYKLMI U UCCIENOBAHUE CBONCTB 4 IIK- 1
dboToanoos
4 6 H3yueHne KOHCTPYKLMN U HCCIEAOBAHUE TAPAMETPOB U 4
' XapaKTEPUCTHUK 3JIEMEHTapHbBIX ONTPOHOB.
Hroro: 16
8. IIpakTHyeckue 3aHATHS
Howmep pasnena Tpyno-
o P pasit N pyA Komne
JOUCLUTUINHBI U3 Temaruka npakTUYECKUX 3aHITHH €MKOCTb
/1 TCHLIUH
tabmn. 5.1 (gac.)
1. 2 Dusnueckue ocHoBbI QyHKIMOHNpoBanus [13C 4
2. 3 I13C-peructpbl 4
3. 3 JIunuu 3anepxxxu Ha I113C 4
4. 4 OunpTpe! Ha [13C 4
5. 5 JIunuu 3anepxku Ha ITAB 4 K- 1
6 5 [Tonocoseie ITAB-punbTpbl Ha peoOpazoBaTENbHBIX 6
' CTPYKTYpax
7 5 VY3komnonocHeie GunbTpel Ha [TAB-pe3onaTopax 4
8 OnroanexkTpoHHbIE (PYHKIIMOHATBHBIE YCTPOHCTBA 4
Hroro: 34
9. CamocTosiTeibHAS padoTa
Ne pasne na
pasi . Tpynoe Kontpons
Ne |gmcrmruiu Tematnka caMOCTOATETbHOM PabOTHI, Kowmme
MKOCTb BBINOJHEHUS
n/n |Hbl U3 TabII. mutepatypa (YMII) TEHLIUU
51 (u1ac.) padoThI
[IpopaboTka TeopeTHdecKoro Marepuaia Onpoc TecTOBBIH
1 2-6 20 IIK-1 | v NMUCBEMEHHBIN,
pelIeHue 3aaad
ITonroroeka k nabopaTopHbIM paboTam u Omnpoc, 3aroToBka
2 2-6 COCTaBJICHHE OTUETOB 20 IIK-1 | oruera, 3amura
nab. pador
IToaroroBka K NpaKTUYECKUM 3aHATUAM
3 26 g paKTy ’ 14 MK-1 | Ompoc
BBIIOJIHEHHE 3a1aHUM
Hroro 54
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10. IIpumepHas TeMaTHKA KypPcOBbIX NpoekToB (pador) He npenycmorpeno PYII
11. PeiiTunrosasi cucrema AJisi OCHKH YCIIEBAEMOCTH CTYAECHTOB

11.1. bannbHbIe OLEHKH AJ151 2JIEMEHTOB KOHTPOJIS
Tabnuua 11.1 — BanpHbIe OLIEHKHU IS 3JIEMEHTOB KOHTPOJIS

MaxkcumanbHbIH .
o MaxkcumaabHbIN
. Oann Ha 1-yro MakcuMaTbHbIN
OneMeHTh! yueOHOH Oasut 3a mepuon Bcero 3a
KOHTPOJIbHYIO Oast 3a nmepuon
NEATEJIbHOCTU mexay 2KT u Ha CEMECTP
Touky ¢ Hauana | mexnay 1KT u 2KT
KOHeELl ceMecTpa
cemecTpa
Ilocemenue 3aHATHI 8 8 4 20

BrimmonHenune pacu€THbIX
3aaHUI IO TeMaM 6 6 6 18
MPAKTUYECKUX 3aHATHI

BrinmonHeHue u 3amura
nabopaTopHBIX padoT

KoMnoHeHT akTUBHOCTH U
CBOE€BPEMEHHOCTH 8 6 6 20
BBIMTOJIHEHUS 3aJaHUN

Hroro makcumym 3a

. 22 28 20 70
NIEPUOA:
Crnaua 3a4era (MakCUMyM) 30
Hapacraromum urorom 22 50 70 100

11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuer 6amIoB B OLIEHKH 33 KOHTPOJIbHBIE TOYKH MpeAcTasyieH B Tabmume 11.2.

Tabmmua 11. 2 — Iepecuer 6a/UIOB B OLICHKH 38 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOJIBHON TOYKU Onenka
> 90% ot MakcuMaJbHOM cyMMbI 6ayutoB Ha gaty KT 5
Ot 70% no 89% or makcuMasbHON cyMMbI Oasutos Ha nary KT 4
Ot 60% no 69% or MakcuMasbHON cyMMBbI Oasutos Ha nary KT 3
< 60% ot MakcuMaJbHOM cyMMbI OayutoB Ha gaty KT 2
11.3. IlepecueT cymMMBbI 0A/1710B B TPAAULIMOHHYIO H MEKAYHAPOJHYIO OLIEHKY
Tabmmua 11. 3 —Ilepecuer cyMMbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLIEHKY
Hrorosasi cymma 0asios,
Onenka (I'0C) YUUTBIBAET YCHELIHO CAAHHBIN Onenka (ECTS)
SK3aMeH
5 (oTnu4HO) (3aYTEHO) 90 -100 A (oTnn4HO)
85 -89 B (ouensb xopoio)
4 (xopormo) (3a4TeHo) 75 -84 C (xoporo)
70 - 74
65 - 60 D (ynoBneTBOpUTENBHO)
3 (YIOBJIETBOPUTENBHO) (3a4TEHO) 064 E (nocpencrenno)
2 (seynosneTBopHTENSHO) (HE Huxe 60 6amnos F (HeynoBieTBOpUTENBEHO)
3a4TEHO)
8
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12. YueOoHO-MeTOAMYECKOE H HH(POPMALIHOHHOE 00ecredYeHHue JUCIUIIHHBI
12.1 OcHoBHas TUTEpaTYypa:

1. Ky3ebnbix H.HU. ®usnka GyHKIMOHATBHBIX YCTPOUCTB: YueOHOe mocodue st CTyIEHTOB
cneruansHoctu 210201 — «IIpoextuposanue u texnonoruss POC». — Tomck: TYCVP, 2007. —
145 ¢c. (450 3k3.)

MaTepuanbl JJisi OPraHU3ALHMN CAMOCTOSITEJILHOH PadoThl M MPAKTHYECKUX 3AHATHI
CTYAEHTOB ONHCAHBI B OCOONHU, A HMEHHO:

2. Ky3ebnbix H.U. IlepcniexktuBHas snemeHtHas 0aza POC u ¢usuka (yHKIMOHATBHBIX
ycrpoiicte: COOpHUK 3a1a4 U METOANYeCKHe yka3aHus aiisi cryaeHToB — Tomck: TYCVYP, 2007,
—62c. (75 3K3.)

12.2 lonoaHUTeIbHAS JIUTEPATypAa:

1. KpaBuenko A.®@. ®usndeckre OCHOBBI (YHKIIMOHAJIBHON 3JEKTPOHUKH: YueOHOe mocobue
st By30B. — HoBocubupcek: M3a-so HoBocub. yH-Ta, 2000. — 444 ¢. (6 3k3.)

2. TlacemkoB B.B.,Yupkun JLK. I[TonynpoBogaukosbie npudoper: YueOHuk st By30s. — CII6.:
Wzn-Bo «Jlawby, 2006. — 480 c. (98 3k3.)

3. Hecmenos H.C.,, CnaBamkoBa MM, IlupokoB A A ®usuueckue OCHOBBI
MUKPO3JIEKTpOHUKH: YuebHoe mocodue. — Tomck: Tom. roc. yH-T CHUCTEM YMpaBJieHHS U
panuosnexrponukn, 2007. — 276 ¢. (189 3x3.)

4. Hocos 10.P., HTunmun B.A. OcuoBrl ¢u3nku npudopoB ¢ 3apsnoBoii ces3blo . — M.: Hayka,
1986. —320 c. (5 3Kx3.)

12.3 Y4eOHO-MeTOAUYECKOE TOCOOHE H TPOrpaMMHoOe o0ecreueHne

1 Kyszebneix HU. IlepcnextuBnas snementHas 0aza POC u dusuka QpyHKIMOHAIBHBIX
ycrporictB: COOpHUK 3ama4 U METOAMYECKHe ykasaHus st crygeHtoB. — Tomck: TYCVYP,
2007. - 62 c. (75 3K3.)

2 Kyzebupx HU. M3y4yeHne KOHCTPYKIUI PUOOPOB € 3apsiiOBOM CBsI3bi0: PykoBOACTBO
Kk JjaboparopHoii pabore s crymeHtoB crnenuanbHocTu 211000 “KoHCcTpywpoBaHue W
TEXHOJIOTHS 31eKTpOHHBIX cpencts . — Tomck: TYCVYP, 2014. — 18 c. [DnexTpoHHBIH pecypc]. —
Pesxum nocrymna: edu.tusur.ru/training/publications/3889

3 Hecmenos H.C., Kyzebupix H.MU. HccrnegoBanuwe XapaKTEpUCTHK CBETOIHUOMOB:
Metoanueckue yKa3aHHs IO  BBIIOJHEHUIO J1abopaTOopHOH paboThl sl  CTYACHTOB
crnenuaiibHoCcTH 210201 “IIpoexkTuposanne u texuonorus POC”. — Tomck: TYCVYP, 2007. — 20c.
(10 3x3)

4 HecmenoB H.C., KyzeOnerx HMW. HccnemoBanue mnapamMeTpoB XapaKTEPUCTHK
cBeToanonoB: PykoBonctBo k naboparopHoii padote anst crymeHTOB creruanbHocTH 211000
“KoHCcTpynpoBaHue U TEXHOJOTUs 3JeKTpoHHBIX cpeacts’ . — Tomck: TYCVYP, 2014. — 20 c.
[DnexTponHbIi pecypc]. — Peskum noctyma: edu.tusur.ru/training/publications/3891

5 Kyzebnpix HM., CnaBaukoBa M.M. HccrnemoBaHne mnapamMeTpoB U XapaKTEPUCTHK
doroguonos: PykoBoncTBo k snabopaTopHoii pabore mnsi CTyAeHTOB crnernuanbHoctu 211000
“KoHCcTpyupoBaHuEe U TEXHOJIOTUs 3JeKTpoHHBIX cpeacts’ . — Tomck: TYCVYP, 2013. — 23 c.
[DnexTponHbIi pecypc]. — Peskum goctyna: edu.tusur.ru/training/publications/3892

6 Kyszebupx H.M., CnaBamkoBa M.M. HccrnemoBaHue mapaMeTpoB U XapaKTEPUCTHK
3JIEMEHTAapPHBIX ONTPOHOB: PykoBOACTBO K abopaTopHO# paboTe 11 CTYASHTOB CIIEHANIbHOCTH
211000 “KoncTpyupoBaHue U TEXHOJOTUs 3JeKTpOoHHbIX cpeacts”. — Tomck: TYCVYP, 2013. —
16 c. [DnexktponHsIil pecypc]|. — Peskum noctyna: edu.tusur.ru/training/publications/3888

7 Kyzeonpix HMW. OOmue TpeOoBanuss u mpaBmwia OQPOPMIICHHS OTYETOB IO
nmadopatopHbiM pabotam: Meron. yka3aHus 1O OQOPMIIEHHIO OTYETOB MO J1IabOpaTOPHBIM
paboram mis cTyaeHTOB Beex creruanbHocTeil. — Tomck: TYCYP, 2012, — 12 ¢. [DneKTpoHHBIH
pecypc]. — Pesxum nocryna: edu,tusur,ru/training/publications/3890

12.4. ba3pl faHHBIX, HHPOPMALMOHHO CIIPABOYHbIC H MOHCKOBLIE CHCTEMbI
1 Hayuno-obpasosarenshbiii mopran TYCYP http://edu.tusur.ru/
2 UzparensctBo «JlaHb» OnexktponHO-Onbmmoreunass cucrema http://elanbook.com/
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13. MaTepuajibHO-TEXHHYECKOE o0ecredeHne TUCHHIIHHbBI

13.1 Jlns nposenenus: nabopaTopHbIX paboT B ydeOHoU naboparopum (aya. 316 rk.)
UMEIOTCS CIEAYIOLIHE JTa0OpaTOPHbIE YCTAHOBKH, OCHAIIEHHBIE HEOOXOIUMBIM 000PYIOBAaHHEM:

® IS I3YYECHUSI KOHCTPYKUUH PUOOPOB C 3apsIIOBOM CBSI3BIO;

® Uil WM3YYCHUS KOHCTPYKTHUBHBIX OCOOCHHOCTEH M HCCIIENOBAHHS XapaKTEPUCTHK
CBETOIMO/IOB,;

® sl UW3y4YeHHMs KOHCTPYKTHUBHBIX OCOOCHHOCTEH M HCCIENOBaHMS MapaMeTpoB H
XapaKTEePUCTUK (POTOIUOIOB |

® sl UW3y4YeHHMs KOHCTPYKTHUBHBIX OCOOCHHOCTEH M HCCIENOBaHMS MapaMeTpoB H
XapPaKTEPUCTHUK 3JIEMEHTAPHBIX ONTPOHOB.

14. ®oHpa OLIEHOYHBIX CPEACTB
DOHJT OLIEHOYHBIX CPEACTB MPUBEAECH B MPUIIOKEHUN 1.

15. MeToauyeckue peKOMEeHAAUNH M0 OPraHU3alMH H3yYeHHUs TUCLHUIIIUHbBI

OO0BEM 4acoB, MPEAYCMOTPEHHBIX Y4eOHBIM [UIAHOM [T U3YYESHHUS TUCLIUIUTUHBI, TO3BOJISET
OCBETUTH TOJIbKO HauOoJjiee Ba)KHbIE MOMEHTbI M PAaCKPbITb 0a30Bble MOHSTHS NPH UYTCHUH
aekuuit. [ToaToMy mpu peanusaluu OpoOrpaMMbl CTYISHTHI AOUKHBI pabOTaTh CAMOCTOSITENbHO
KaK MpH TOBTOPEHUH JIEKIHOHHOIO MaTepuana, TaKk M MPH MOATOTOBKE K JiaboOpaTOpHbIM
paboram. s oOecniedenuss 3PPEKTUBHOrO yCBOCHUS CTYyIEHTAMH MAaTEPHAJIOB AMCLUILTMHBI
HeOOXOOMMO Ha TMEPBOM 3aHSITHH TIO3HAKOMHTb KX C OCHOBHBIMH MOJOXKEHHSIMU U
TpeOoBaHHUAMH padoUeil MPOrpaMMBl, ¢ MOAJISIKALMMU U3YYEHHIO TEMaMU, CITUCKOM OCHOBHOH U
IOMOJHUTEBHON JINTEPATYPhl, C MOJOXKEHUSIMH OaJUIbHO - PEATHHIOBONH CHUCTEMBI OLICHKH
ycreBaemocTd. Ha nekumsix HeoOxoaumo oOpaliaTh BHUMaHUE HA OCOOCHHOCTH MPUMEHEHHs
paccMaTpMBaeMOro MarTepuajga B MOCHCOYIOLIMX  Kypcax, a Takxke B Oyayuiei
npoheCCHOHATIBHON IESITeJIbHOCTH CIEeUHATUCTOB. [l yBeNMueHUsT 3aHHTEPECOBAHHOCTH M
MOBBILIEHUS] MX KOMIIETEHLMH ClieAyeT B y4eOHOM MpOLeCcCe MNPUMEHITh HWHTEPAKTHUBHbBIC
MeTO/bI OOyUeHUsI.
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[puaoxenue 1
MHUHUCTEPCTBO OBPA3OBAHNUA M HAYKHU PO

DenepanbHoe rocyaapcTBeHHoe GIOKeTHOE 00Pa30BaTE/IbHOE YUpexKIeHHe
BhICIIEro o0pa3oBaHus

«TOMCKUM I'OCY JIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHUSA U PAIMORJIEKTPOHUK WY
(TYCYP)

~ YTBEPXJAKO
TTpopekTrop no y4eOHo# pabore

4 L IL. E. TposH
« 1% » 4q 20/ T.

®OHJ OLIEHOYHbBIX CPEJICTB I10 YYEBHOU JIUCLIMIUJIMHE
YerporlieTBa GYHKIHOHANBHOM JIEKTPOHUKH

YpoBeHb OCHOBHOM 00pa3oBaTesbHON nporpammel: bakaaaspuar

Hanpasnenve noarorosku (cneumansaocts): 11.03.03 KomcrpynpoBanue u
TeXHOJIOT M 3JIEKTPOHHBIX CPEACTB

[Ipoune: KoHeTpynpoBanne H TeXHOJOTUS HAHOZIEKTPOHHBIX CPEICTB
®opma oOyueHus: ouHas

®akysbrer: PK®, PagnokoscTpykropekuii pakyabTeT

Kapenpa: KVY]/IP, Kadenpa woucrpyupoBanusi y310B H  Jeraseii
PaanolJIEeKTPOHHOH annaparypol

Kypce: 3

CemecTtp: 6

Yuebusiii mnan vabopa 2013 roga

PazpaboTuuk:
— xad. KYJIP Voaiiuun A. B.

3a4et: 6 cemectp

Tomck 2016
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1. Beeaenue

@®onn ouneHouHbx cpeacts (POC) sBnsieTcss NpuiIoKeHWEM K pabouedl mporpamme
OVCLUIUIMHBL (MIPAKTUKH) U TPEACTaBisieT cOO0M COBOKYMHOCTb KOHTPOJbHO-M3MEPUTENbHBIX
MaTepHuajoB (TUIOBBIE 3a/1a4M (3alaHusi), KOHTPOJbHbIE PadOThI, TECTHI U JP.) U METOAOB HX
UCTIONIb30BAHMS, TPENHA3HAUYEHHBIX U1 M3MEPEHHs YPOBHA JOCTHIXKEHUS CTYAEHTOM
YCTAHOBJIEHHBIX PE3YJIbTaTOB OOYUEHUS.

®OC no pucrumuinHe (MPAKTUKE) HCIIONB3YETCS IMPU MPOBEACHUH TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH H ITPOMEKYTOYHOH aTTECTALIH CTYAEHTOB.

B Tabmune 1.1 npuBeneH nepeueHb 3aKPEIUICHHBIX 38 TUCHUITMHON KOMIIETEHIIHH.

Tabmmua 1.1 — Ilepeyenp 3aKpeIUIEHHBIX 32 UCIUIUTMHOW KOMIETEHIIHI

Kon DopMyIHpPOBKA Otans! (POPMHUPOBAHUS KOMIIETEHIIMU
KOMIETEHLINH
CnocoGHOCTBIO 3Hath:

TK-1 MOZENMPOBATH OOBEKTHI U ® BO3MOJKHBIE CIOCOOBI peanu3aluil W TPUHLUIIBI
IIPOLIECCHI, UCTIOJIB3YS paboTel  yCTPOHMCTB  (PYHKILHOHAIBHON 3JIEKTPOHHUKU
CTaHJAPTHbIE MAKETBHI (Y®D) nHa ocHOBe mnpuOOpPOB C 3apsiiOBOH CBSI3BIO,
ABTOMAaTU3UPOBAHHOTO AKyCTO3JIEKTPOHHBIX PaZlMOKOMIIOHEHTOB,

MPOCKTUPOBAHUS U OTNITO3JIEKTPOHHBIX (PYHKLIMOHAJIBHBIX YCTPOMICTB;
ncciaenoBaHuA ® OCHOBHBIE CBOHCTBA U OONACTH NPUMEHECHHS

u3ydaeMbix YO,
® OCHOBBI PacdeTa U METOABI SKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUI NapaMeTPOB U XAPAKTEPUCTHUK YCTPOUCTB
(YHKINOHATBHON 3JIEKTPOHHKH.
® OCHOBBI PabOThI €  aBTOMATH3MPOBAHHBIMU
cUCTeMaMHU MpoekTupoBaHus Y PJ.

Ymern:

® OLIEHWBAThb CBOICTBA W TMPABWIBHO BBIOUPATH
TUnoBple Y®D ¢ yd4eTOM KOHKPETHBIX YCIOBHH
JKCIUTyaTallud U TpeOOBaHMH K  HAJAEKHOCTH,
KOHCTPYKTUBHOM M 3JICKTPOMArHUTHOW COBMECTHMOCTH
B rpouecce npoektupoBanus POC;

® PacCUUTBHIBATb  AQHAJWUTHYECKH  MapamMeTpbl U
XapakTepucTuku @Y 0o TUMOBBIM METOIMKAM B TO
4yucjie C NMPUMEHEHHEM CHUCTEM aBTOMAaTHU3UPOBAHHOIO
MPOEKTUPOBAHUS,

® HCCJIENOBATh 3KCIIEPUMEHTANIBHO CBOMcTBA YD —
U3MEPATH MapaMeTpbl U XapPAaKTEPUCTUKH C MOMOLIBIO
PaguoOU3MEPUTEIbHON anmnapaTypsl, NPOBOAUTL AHAJIU3
MOJIYYEHHBIX PE3yJIbTaTOB, €JaTh BBIBOABI O Ka4yeCTBE
HCCIIEyEMBIX YCTPONCTB.

Baanern:
® MeTOAaMU  pacyera  JJIEKTPUYECKUX u
KOHCTPYKTUBHBIX mNapamerpoB Y®PJ, B TOM uucie ¢
HCIOJIb30BAHUEM CUCTEM aBTOMAaTHU3UPOBAHHOTO
npoekTHpoBaHus Ha DBM;
® METOJaMHU HKCIIEPUMEHTANIBHBIX UCCIIeI0BaHUN
SJIEKTPUIECKUX CBOHCTB Y PO,

12
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e KOMIIETEHIIUA IIK-1:

2 PEAJIN3ATINS KOMIETEHIIAT

CIIOCOOHOCTBIO MOAETHPOBATH OOBEKTHI U IPOLECCHI

HUCIMOJIb3YsA CTAaHAAPTHBIC IMAKETbl ABTOMATU3HPOBAHHOI'O MPOCKTUPOBAHHA W HCCICAOBAHUA

(TTAITHC);
Hns

dbopMUpPOBaHHS KOMIETEHIMH HEOOXOMUMO OCYIIECTBUTh psii OTAroB.

JTansl

(1)OpMI/IpOBaHI/I$[ KOMIIETCHIUMHU Y CTYACHTOB, I[PUMCHACMbBIC OJII 3TOIO BUIBI 3aHATUH U
UCTIONIb3yeMbI€ CPEJICTBA OLICHUBAHUS MpeICTaBeHbl B Tabmuie 2.1

Tabnuna 2. 1— Dransl GopMUPOBaHHS] KOMITIETEHIIUHU W UCTIOJIb3YEMbIE CPEICTBA OLICHHBAHHUSI

Cocras 3HaTh YmeTb Bragers
COHep>KaHI/Ie . BO3MO>KHEIE ® OIIEHHBAaTb CBOMCTBA ¢ METOAaMU
9TarnoB croco0bpl  peaNu3ald ® | U TMPAaBHJIBHO  BBIOMPATh | pacueTa 3JIeKTPUIECKHX
MPUHLIUIIBI pabotsl | TUNOBEIE Y®PD ¢ yyeroMm | u KOHCTPYKTUBHBIX
YCTPOWCTB KOHKPETHBIX ycinoBuill | mapameTpoB Y@, B
(byHKINOHATBHON SKCIUTyaTaluu U | TOM qucie c
snektponuku (Y®D) Ha | TpeboBaHUl K HANEKHOCTH, | UCTIOIB30BAHUEM
OCHOBE npubopoB C | KOHCTPYKTUBHOM U | CUCTEM
3apsI0BOM CBA3bIO, | BJIEKTPOMArHUTHOMN aBTOMAaTU3UPOBAHHOTO
aKyCTO3JIEKTPOHHBIX COBMECTUMOCTH B IpOLECCE | IPOEKTUPOBAHUS Ha
PaguOKOMIIOHEHTOB, npoektuposanus POC; OBM;
ONTO3JIEKTPOHHBIX ® pacCUMTHIBATh L MeTOoJaMu
GyHKIMOHATBHBIX AHAJTUTUYECCKHU NapaMeTPhl U | SKCHEPHUMEHTAJIbHBIX
YCTPOWCTSB, xapaktepuctuku @Y 1o | uccnenoBaHui
L OCHOBHbIE CBONCTBA | TUMIOBBIM METOAMKAM B TO | 3JIEKTPUUECKUX
u objacTu TpHUMEHEHMA | YHCIe C  TNPUMEHEHUEeM | CBOHCTB YDI.
u3ydaeMbix YO, CUCTEM
o OCHOBBI pacyera U | aBTOMATH3MPOBAHHOTO
METO/IbI MPOEKTHPOBAHUS,
SKCIEPUMEHTANIbHBIX ® 1icClieIoBaTh
UCCJIEZIOBAHUM MapameTpoB | 3KCIEPUMEHTAIbHO
U XapaKTepUCTUK YCTPOICTB | cBolicTBa Y DD — U3MeEpsThH
(byHKINOHATBHON napameTpbl u
3JIEKTPOHUKH. XapaKTepUCTUKU c
o OCHOBBI paboTBl ¢ | MOMOIIBIO
aBTOMAaTU3UPOBAHHBIMU paarou3MepUTENbHON
CUCTEMaMHU anmnaparyphl, MIPOBOJIUTD
npoekTuposanus YOO. aHau3 MOJIY4EHHBIX
pe3yJIbTaTOB, nenartb
BBIBOJIbI 0 KauecTBe
HCCIIEyEMBIX YCTPONCTB.
Bunbt Jlekuuy, JlabopaTtopHbie pabOTHI.
3aHATUH [IpakTHyeckue 3aHATHSI CamocrosTenpHas pabora JlaGopartopHbie paboTh,
I'pynnoBbie KOHCYJIbTALlMU | CTYJEHTOB. KOHCYJIbTallUH
Hcnonezyem | OueHka KOHCIIEKTOB OdopmiieHrie OTYETHOCTH U | 3aIUTa Ja0OPaTOPHBIX
bIC CPEACTBA HeKLIPIfI, TCCT. 3a1uTa _]-[a6opaToprIX pa60T.
pabot.
OneHka KOHCIEKTa
CaMOCTOSITEJIbHOM PabOThL
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O6H.II/IG XapPaKTEPUCTUKU IoKas3areje u KPUTCPUCB OLICHUBAHUA KOMIICTCHIUHN HAa BCEX

sTamnax MnpuBeneHsl B Tadnuue 2.2

Tabnmua 2.2— O0mue XapakTepuCTUKY NIOKa3aTeIel U KPUTEPHEB OLEHUBAHNS KOMIIETEHIIMH IO

JTanam
ITokazarenu u | 3HaTh YMetb Bnaners
KPUTEPHU
OtnuuHo Ob6nanaer Ob6nanaer KonTpomupyer
(BBICOKHIA (bakTHUIECKUMU U Mana3oHOM paboTy, MPOBOIUT OLICHKY,
YPOBEHB) TEOPETHYECKUMH 3HAHUSMH | TPAKTHYECKUX COBEPILIEHCTBYET
B oOmactu YOO ¢ yMeHul, TpedyeMbIx | neficTBus paboThI B
MOHUMAaHUEM IPAHHLL IJIs1 Pa3BUTHSA obmactn YO
NPUMEHUMOCTH TIPU TBOPYECKHX MOZIEIUPYET MPOLeCC B
UCTIOJIb30BAHUH NTAKETOB peLIeHHH, MaKeTax
aBTOMAaTH3UPOBAHHOTO abcTparupoBaHus aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHMUS npobsieM B 001aCTH | MPOEKTUPOBAHUS
Y®3 u nyTeit ux
peLeHus ¢
MIOMOIIBIO TTAKETOB
aBTOMAaTH3UPOBAHHO
r'0 MPOESKTUPOBAHHSI
Xoporo 3Haet (aKThl, Obnanaer Beper
(OazoBwI NPUHLHIIBI, TPOLECCHI, IUara3oHOM OTBETCTBEHHOCTb 32
YPOBEHbB) oO1rue MoHsATUS B 001aCTH | MPAKTHYECKUX 3aBepIICHHUE 3a7a4 B
Y®3 ¢ BO3MOKHOCTBIO yMeHUH, TpeOyeMbIX | HCCIeOBaHUH,
NPUMEHEHHS MTAKETOB IUTSL PELIeHHS npucrnocabinBaeT CBOe
aBTOMAaTH3UPOBAHHOTO OTIpPeNIeTICHHBIX NIOBEIICHHE K
MPOEKTHPOBAHHUS npobyiem B objactu | 0OCTOSITENTLCTBAM B
Y®3 Ha Oaze pereHuu podyieM
MAKETOB CBsI3aHHBIX ¢ YOI B
aBTOMATH3UPOBAHHO | MAaKETax
IO MPOEKTHPOBAHUS | ABTOMATU3UPOBAHHOTO
POEKTHPOBAHUS
Y noBieTBOpUT Ob6nanaer 0a30BBIMU Ob6nanaer PaGoraer npu npsimom
€JIbHO O0IIMMU 3HAHUAMH B OCHOBHBIMHU HaOJIFOIEHUH B MTAKETax
(moporossIit obmactu YOI u o YMEHUSIMU, aBTOMAaTU3UPOBAHHOIO
YPOBEHB) CYLIECTBOBAHHH MAKETOB TpeOyeMbIMU AJIst npoexkTuposanust Y @3
aBTOMAaTH3UPOBAHHOTO BBITTOJTHEHHSI
MPOEKTHUPOBAHUS NPOCTHIX 33124 B
o0JacTu aHanu3a
YOO u
koMnoHeHToB POC u
MIAKETOB
aBTOMAaTH3UPOBAHHO
r'0 MPOESKTUPOBAHHSI
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DopMyIHUPOBKA MOKA3aTeNel U KPUTEPUEB OLIEHUBAHNS TAHHOW KOMIIETEHLUU IPUBEAECHA

B TabnuLue 2.3.

Tabnuua 2.3— [TokazaTenu 1 KpUTEPUH OLICHUBAHUS KOMITETEHLIMH Y CTYIEHTOB Ha 3Tanax

OCBOEHUS
TTokasarenu u | 3HaTh YmMeThb Braaners
KPUTEPUU
OT/IUYHO MoskeT aHaIu3upOBaTh YMmeer periars 3aaqu CamocTosATEIBHO
(BbICOK i CBSI3M MEXAY Pa3IMYHBIMU | TIOBBIIIEHHOMN nogOMPaeT ¥ TOTOBHUT
(U3NIECKIMH MTOHATUSMH | CIIO)KHOCTH, KOPPEKTHO | JUISA SKCIIEPUMEHTA
YPOBEHb) 1 MOJIEJISIMU, BBIPAJKATh U HeoOxonumoe
MPEICTABJISIET CIOCOOBI U | ApTYMEHTHUPOBAHO obopynoBaHue.
PE3yJbTaThl 00OCHOBBIBATH
UCMIOJIb30BAHUA B SKCNECPHUMEHTAJIbHBIE Braneer pasueivMu
Pa3IUYHBIX B O0NACTAX pe3ysIbTaThl PadOTHI crnocodamu
Y®3 ¢ npumeHeHnEM Y@ B ITATIUC. MPEACTABJICHUS
ITAITUC. O6ocHOBBIBAET PE3yJIbTaToB B
BbIOOp METO/A W TJIaH rpaduueckont,
pemeHu: 3a0a4n. MAaTCMaTH4YCCKOU
opme, B hopme
$I/ISI/ILIGCKI/IX MOzeNen 1
Mozenen YOI B
ITAITHUC.
Xopomo IlIoHMMaeT CBA3H MEXIY VYmMmeer pemiars TUNoBble | CaMOCTOSITENBHO
(6a3oBbiii Pa3IMYHBIMU 3a71a4H, BBIPAXKATh U C paboraet Ha
(bU3NYECKUMH MOHATUSAMHY, | (U3NIECKOH TOUKH HCCJIEZI0BATENbCKUX
ypoBeHb) 3peHusI ycTaHoBKax. MoxeT
HMeeT MpeACTaBIeHUE O apTYMEHTHUPOBATh UHTEPIPETHPOBATD U
(pu3MKO-MaTEMaTHIECKHX PpE€3yJIBTaThl AHAJIN3a B HJUTIOCTPUPOBATh
MOJIEJISIX B TAHHOM [MATIUC TOJIyYEHHbBIE
00JIacTH 3HAHUM, SKCIIEPUMEHTANIbHBIX U | 3KCIIEPUMEHTAJIbHBIC U
TEOPETHUYECKUX TeopeTH4yecKue
apryMCHTHUPYET BBIOOD | pccnenoBannii YOD. pesyabrarst ITATIUC.
MeTOAa pelleHus 3anadi,
COCTaBJIET IJIaH peLIeHUs]
u rpaduuecku
WUIIOCTPUPYET 3ajJady B
Vnosnersopur | Haer onpeneneHus Pacnioznaer paznuunsle | [IpaBunbHO ncnonb3yer
CITBHO OCHOBHBIX NOHATHH YPI, | Tumbl YOI,  Ymeer | npubOpbl, yKasaHHbIE B
. BOCIIPOU3BOIUT OCHOBHBIE | PadOTaTh CO CIPABOYHON | ONMMCAHUU
(moporoBeit busnueckue GakThl, HAEH; | JIATEPATYPOIt u | maboparopHoii paboThl,
YPOBEHB) 3HAeT OCHOBHbIE YmMmeer | mOHUMAeT
AJITOPUTMBI PEIIECHUS U OOBSICHUTH U | TePMUHOJIOTHIO U
NPEACTABICHUS THITOBBIX NPeCTaBUTh CYLIHOCTb ITPOLIECCOB.
3agau B ITATTUC. PEe3yNBTaThI cBOEH
paboThL
15
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3 THIIOBBIE KOHTPOJIbHBIE 3A TAHUA
JUnst peanu3alny BhIIIETIEPEIHUCIIEHHBIX 331a4 O0Y4eHUsI UCTIONB3YIOTCS CIIENYIOLINe
MaTepHUabL:

Tembl AJ11 TECTOBOr0 ONMpoca

I. IIpenmer nzyuenus nucuuruinsbl. Lenu v 3ana4un npenogaBaHus AUCLMITINHBL

2. Mecto u HazHaueHue YPI. IlepcnexTussl pazsurus Y PO.

3. O6wmue ceenenns o [13C. @usnueckne ocHOBBI PpyHKUMOHMpOBaHUS MITT-
KoHzeHcaTopoB. Pusnueckue ocHoBbl padotsl [13C. TTapamerpst 113C.

4. PasnoBugnoctu I13C, ux CTpyKTypa M NpUHIUI (PYHKLHOHUPOBAHUS.

5. 3anomuHaromMe ycTpoiicTea. Y cTpoiicTBa npeodpa3oBaHus H300paKeHUs B

SJICKTPUICCKHUE CUTHAJIBI.

Amnajorosslie uauu 3aneps:kku Ha [13C. Tuckpernasie punbtpel Ha [13C.

IIpoGneMel 1 epCIEKTUBBI Pa3BUTHS (PYHKIIMOHANIBHBIX ycTpoicTB Ha I13C.
8. dusznueckre OCHOBbI (PYHKIIMOHUPOBAHUS U MPUHLIUITBI PEeaTH3aUN
AKyCTO3JIEKTPOHHBIX PAJUOKOMIIOHEHTOB.
9. Jlunum 3anepxku Ha ITAB. ®@unbTpsl, pe3oHaTopsl U reHepaTopbl Ha [TAB.
10.  ®wusuueckue ocHOBHI PpyHKIMOHUpOBaHUsA ODDY.
11.  Hsnyuarenn, @oronpueMHuky. PyHKIHUOHAIBHBIE YCTPONCTBA HA ONTPOHAX.

4.1. OcHoBHasl IMTEpPaTypa

1. Ky3ebnpix HU. ®@u3nka (yHKIMOHATBHBIX YCTPOHUCTB: YdeOHOE mocobme s
cryaeHtoB cnenuanpHoctu 210201 — «IIpoextuposanue u texHonorus POC». — Towmck:
TYCYP, 2007. — 145 ¢. (450 3k3.)

Martepuansl [4Jisi OPraHU3allUM CAMOCTOSITEJIbHOI padoTbl U NPAKTHYECKHUX
3aHSITUH CTYAE€HTOB ONMHCAHBI B MOCOOHHU, A HMEHHO:

2. Kyze6nprx H.M. IlepcnextuBHast snemeHTHass ©6asza POC wu  ¢dusuka
¢byHKIMOHANBHBIX yCTpoiicTB: COOpHUK 3a1a4 M METONUYECKHE YKa3aHUs AN CTYOEHTOB —
Tomck: TYCYP, 2007. — 62 c. (75 3x3.)

4.2. JIonoJHUTEIbLHAS JIUTEPATypa

1. Kpasuenko A.@. ®uznyeckre OCHOBHI (YHKIIMOHAJIBHON 3JEKTPOHUKU: Y ueOHOe
nocobue st By30B. — HoBocuOupck: M3n-so HoBocuO. yu-Ta, 2000. — 444 ¢. (6 3k3.)

2. IMaceiakoB B.B.Umpxun JLK. IlomynpoBomHukoBble mnpuOOpbl: Y4eOHHUK I
By30B. — CII6.: U3n-Bo «Jlauby, 2006. — 480 c. (98 3k3.)

3. Hecmenos H.C., CnaBaukoBa M.M., Illupoxos A.A. Pusnueckue OCHOBbI
MUKpO3JIeKTpoHUKH: YdeOHoe mocobue. — Tomck: ToM. Troc. yH-T CHCTEM YIpaBICHUS W
panuosnexrponukn, 2007. — 276 ¢. (189 3x3.)

4. Hocos FO.P., IlTunun B.A. OcHoBbI pusuku npuOOpPOB € 3apsSAOBON CBS3BIO . —
M.: Hayka, 1986. — 320 c. (5 3k3.)

4.3. YueOHO-MeTOoAHYECKOE MOCO0He H MPOrpaMMHoe odecrneyeHue

1 Kyze6nprx H.M. IlepcnextuBHast snemeHTHass ©6asza POC wu  ¢dusuka
¢byHKIMOHANBHBIX yCTpoiicTB: COOpPHMK 3a7ad W METOAUYECKHE YKa3aHWs JJIsT CTYOSHTOB. —
Tomck: TYCYP, 2007. — 62 c. (75 3x3.)

2 Kyzebupix H.M. H3ydyeHne KOHCTPYKUMN TPUOOPOB € 3apsiIOBOH  CBS3BIO:
PykoBonctBo k  nmaboparopHodl  pabore s CTyAeHTOB  crenuanbHOcTH 211000
“KoHCcTpynpoBaHue U TEXHOJOTUs 3JeKTpoHHBIX cpeacts’ . — Tomck: TYCVYP, 2014. — 18 c.
[DnexTponHbIi pecypc]. — Peskum goctyna: edu.tusur.ru/training/publications/3889

3 Hecmenos H.C., Kyzebupix H.M. MccrnenoBanne XapakTEPUCTUK CBETONUOMOB:
Metoanueckue yKa3aHHs IO  BBIIOJHEHUIO J1abopaTOopHOH paboThl sl  CTYACHTOB
cneruanpsHoct 210201 “TIpoextuposanue u texnonorus POC”. — Tomck: TYCVYP, 2007. — 20c.

(10 3x3)
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4 Hecmenos H.C., Kyszebnsix HM. HccnenoBanmne mnapamMeTpoB XapaKTEPHCTHK
cBeToanonoB: PykoBonctBo k naboparopHoii padote anst crymeHTOB creruanbHocTH 211000

“KoHCcTpynpoBaHue U TEXHOJOTUs 3JeKTpoHHBIX cpeacts’ . — Tomck: TYCVYP, 2014. — 20 c.
[DnexTponHbIi pecypc]. — Peskum noctyma: edu.tusur.ru/training/publications/3891

5 Kyze6nprx HU., CnaBHrkoBa M.M. HccnenoBanue napaMeTpoB U XapaKTEPUCTHK
doroguonos: PykoBoncTBo k snabopaTopHoii pabore mnsi CTyAeHTOB crnernuanbHoctu 211000
“KoHCcTpyupoBaHuEe U TEXHOJIOTUs 3JeKTpoHHBIX cpeacts’ . — Tomck: TYCVYP, 2013. — 23 c.
[DnexTponHbIi pecypc]. — Peskum goctyna: edu.tusur.ru/training/publications/3892

6 Kyze6nprx HU., CnaBHrkoBa M.M. HccnenoBanue napaMeTpoB U XapaKTEPUCTHK

3JIEMEHTAapPHBIX ONTPOHOB: PykoBOACTBO K abopaTopHO# paboTe 11 CTYASHTOB CIIEHANIbHOCTH
211000 “KoncTpyupoBaHue U TEXHOJOTUsS 3JeKTpOoHHbIX cpeacts”. — Tomck: TYCVYP, 2013. —
16 c. [DnexktponHsIil pecypc]|. — Peskum noctyna: edu.tusur.ru/training/publications/3888

7 Ky3ebnprx H.M. OOwmue TtpeOoBanust u mnpaBmia OQPOPMIICHUS OTYETOB IO
nmadopatopHbiM pabotam: Meron. yka3aHus 1O OQOPMIIEHHIO OTYETOB MO J1IabOpaTOPHBIM
paboram mis cTyaeHTOB Beex creruanbHocTeil. — Tomck: TYCYP, 2012, — 12 ¢. [DneKTpoHHBIH
pecypc]. — Pesxum nocryna: edu,tusur,ru/training/publications/3890

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIPABOYHBIE U MOUCKOBbIE CHCTEMBI

1 Hayuno-o0pazosarenbabiii moptan TY CYP http://edu.tusur.ru/
2 WznarenscrBo «Jlanpy DnextponHo-Oubmmnoreunas cucrema http://e lanbook.com/
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