MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
JJIeKTPpOMarHMTHasA COBMeCTUMOCTb

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 3

CemecTp: 6

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 34 34 4acoB
2 [IpakTrueckue 3aHATHSA 34 34 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 84 84 yacoB
5 CamocTosiTesibHast paboTa 96 96 yacoB
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 6 ceMeCTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 6/2016 ot « 3 » 11 2016 1|

JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kad. KUITP [Mocrak A. C.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KUTIP Kapabau B. M.
OKCIePThI:

ripodeccop kadenpa KUITP Macanos E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbio OCBOEHUSI [AUCLIMIUIMHBI SIB/ISIETCS  O3HAKOMJIeHWe CTYeHTOB C 0COO0eHHOCTSIMU
TpeOOBaHUI 37€KTPOMArHUTHOM COBMECTUMOCTH TIPH TPOEKTUPOBAHUM KOHCTPYKLIUK COBPEMEHHBIX
3JIeKTPOHHBIX ~ CPeACTB, BK/IOYass OOBEKThl MHMKPO U HAHOZMEKTPOHWKH, TIpU  HaJIUYUHU
HerpeJHaMepeHHbIX paJOIIoMeX eCTeCTBeHHOI0 U UCKYCCTBEHHOI'O IPOUCXOXKeHYS.

1.2. 3agauM JUCIHUILIMHBI
— OcHOBHOM 3ajjaueil JUCIUIUIMHBI SB/SIeTCST JOPMUPOBaHUE y CTYAEHTOB 3HAHUSI OCHOBHBIX
WCTOYHHUKOB TIOMEX eCTeCTBEHHOTO M MCKYCCTBEHHOTO TPOUCXOKIeHUsI, 0COOeHHOCTeM MX BIUSHUS Ha
(YHKIIMOHMPOBaHWe 3JIEKTPOHHBIX CPEZICTB, CIIOCOOOB U MeTO/[bl OOPLOBI C BHEITHUMU U BHYTPEHHUMU
3/1eKTPOMarHMTHBIMUA HaBOJKaMH U IOMeXaMH.

2. Mecro aucuuningsl B crpykrype OITIOII

OucuuruiiHa «JneKTpoMarHuTHasi coBmectuMoctb» (B1.B.[1B.4.1) otHocutcs K Onoky 1
(BapuaTHBHas 4acCTh).

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
C/lelyrolye AUCLUIVIMHBL: VIHTerpaibHble YCTPOMCTBA paJjuo3/1eKTPOHMKY, HayuHo-nccnefoBaTenbcKas
pabora, TeopeTuueckre OCHOBBI 37IEKTPOTEXHUKH.

[MocnepyromuMy JUCLUTUTMHAMH SIBJISTFOTCS: 3allUTa BBIMYCKHON KBalM(HUKALMOHHON paboThl,
BKJItOYAsi MOAAFOTOBKY K IpOLieAlype 3allyThl U NPOLieAYpPY 3aluThl, TeXHnuyecKas 3/1eKTpoAUHaMUKaA.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

— TIK-1 crioco6HOCTBIO MOJIe/TMPOBaTh 00BEKThI U TIPOLIECChI, UCTIO/b3Ysl CTaHAAPTHBIE TTaKeThI
aBTOMAaTH3UPOBAHHOIO TIPOEKTUPOBAHUS U UCC/Ie0BAHMUS;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3HATb OCHOBHbIE HCTOUHMKHU IOMEX eCTeCTBEHHOI0 M MCKYCCTBEHHOIO MPOMUCXOXKIEHUS,
0COOEHHOCTH B/MSHHSI BHEIIHUX W BHYTPEHHMX IIOMeX pa3HOW TMpPHUPOAbl Ha (GYHKIMOHHPOBaHHE
3/1eKTPOHHBIX CPe/ICTB.

— yMeTb KOHCTPYMPOBATb U pellaTh 3a/1auu Mo pacuéTy 3(heKTUBHOCTH SKPaHOB U TI0 PacuéTy
(UnbTpOB.

— BJajAeTh MeTolaMu OOpLOBI C BHEIIHUMH U BHYTPEHHUMH 37IeKTPOMAarHUTHBIMHM HaBO/JKaMU
Y TIOMeXaMH, MeToZlaM{ pacyéTa pas3/IMuHbIX 5KPaHOB 1 (PUIBTPOB.

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaBysieT 6.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmura 4.1 — TpyA0eMKOCTb AUCIUTTAHBI

Bujibl yueOHO /1eSITeTbHOCTH Bcero uacos CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 84 84
Jlexuuu 34 34
ITpakTryeckue 3aHITHS 34 34
JlabopaTtopHble 3aHATHS 16 16
CamocrosiTenbHasi paboTta (Bcero) 96 96
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 24 24
[TpopaboTKa IEKIIMOHHOTO MaTepuana 36 36
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 36 36
Bcero (6e3 3k3ameHa) 180 180
[ToaroroBka 1 craya 5K3aMeHa 36 36
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OO1mast TpyJ0eMKOCTh Yac

216

216

3aueTtHble Eavnuibl TpygoeMkoCTH

6.0

6.0

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.

s | 2| B
z 8 S
5 = = o T =
< a, = o T 2 =
= o @ < o9 = =
= 3 . EF | %83 >3
Ne HasBanus pa3genoB AUCLUATIIAHBI < & = 5 o @ =l
= £ & 5 8§ &%
S & g | ®m¢& gt
9] O o
E 8
O
1 |IlyTtu obecrieueHusi BHyTpeHHEH U 4 0 0 2 6 ITK-1
BHeIIIHel 371eKTPOMarHuTHOM
COBMECTUMOCTH KOHCTPYKLUM OC
2 | ObecrnieueHre U3MePEHUMN U UCITLITAHUN 4 0 0 6 10 IMK-1
B 00/1aCTH 3/1IeKTPOMarHUTHON
COBMECTUMOCTH
3 |PacrnipegeneHve paguo4acTOTHOTO 4 0 0 6 10 [TK-1
pecypca 1 ero orpaHAvYeHusl.
Ob6ecrnieuenrie DMC Ha OCHOBe
YaCTOTHBIX (PAaKTOpPOB
4 | HopmuypoBaHue nlapamMeTpoB 4 0 0 2 6 ITK-1
pasvou3nyYeHut, Baustoux Ha OMC
9C
5 |OkpaHupoBaHue. Bujbl 6 0 8 18 32 [TK-1
9KPaHUPOBaHUS.
6 |MeToabl yCcTpaHeHus OT 6 12 8 30 56 [TK-1
BbICOKOUACTOTHBIX TIOMeX
7 | Metopp 3auiuThl POC OT MOIIHBIX 3 12 0 14 29 [TK-1
3JIEKTPOMarHUTHBIX TTIOMeX
8 |O6ecneuenrie SMC Ha 0CHOBe 3 10 0 18 31 [TK-1
pa3UuHbIX (aKTOPOB: YAaCTOTHBIX,
MPOCTPAHCTBEHHBIX U BpEMEHHbIX.
Utoro 34 34 16 96 180
5.2. CoaepikaHue pa3/je/ioB AUCHUILUTUHBI (M0 JIeKIUAM)
Cogep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabmuiia 5.2 - Cozmep>XaHue pa3zie/ioB AUCHUTUIMH (TI0 JIEKI[USIM)
g 5 S
g S 2
CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 = >
HasBanus paszenos ACP pasa AHED b = £
JIeKLIMSIM & g g
S8 g =
=Y o g2
= S}
6 cemecTp
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1 Tyt obecrieueHust BHyTpeHHeN U
BHEILIHeW 3/1IeKTPOMarHuTHOM
COBMECTUMOCTH KOHCTPYKLH JC

[IpumeHeHKe CUCTEMHOIO TIOAX0/A J/1s1
orleHKU OMC. Pa3neneHure Ha BHEIIIHIOK
Y BHYTPEHHIOIO 3/7IeKTPOMarHUTHbIe
coBMectumocTtu POC B cBete
CUCTeMHOro nozaxozaa. CUCTeMHbIN -
0/10UHO-MepapXUueCKUIA TIOAXO/,.
Cucrema u noacrucTemsbl. Pa3nenenue
OMC POC Ha BHEIIHIOI U BHYTPEHHIOH
OMCYposHu pasykpyrnHenus POC.
[TpyHLKMITBI CUCTEMHOTO MOAX0/A:
B3aMMO03aBUCUMOCTb CUCTEMBI U CPe/ibl;
OTKDPBITOCTb CUCTEMbI; UHT€PEeHTHOCTb;
MHOKECTBEHHOCTb OMMCAHMS;
1LIeJIOCTHOCTh CUCTEMbI Ha OCHOBE YacTel,
HECBOJIMMOCTb CUCTEMBI K CyMMe eé
3JIEMEHTOB, 1]e/leHarnpaB/IeHHOCThb
CUCTeMbl); Ha/IMYKe B CHUCTeMax
TeXHAYECKUX U (PU3nueCcKux
TPOTHBOPEUNIA; pacu/ieHeHHe
(meKoMIIO3uLIMsI) CUCTEMBI.

HToro

ITK-1

2 ObecrieueHue W3MepeHui U
WCIBITAaHUH B 00/1aCTH
9JIEKTPOMarHUTHOM COBMECTHUMOCTH

OcobeHHOCTH U3MepeHUd U UCTIBITaHU B
obsactu OMC: mWUpPOKHiA AMara3oH
YacTOT; IIMPOKUM AUHaMUUeCKUN
[iiara3oH ypOBHel CUTHa/IOB U [TOMeX;
pa3HooOpasue CrieKTpoB; pa3Hoobpasue
METO/ZI0B U METOJUK U3MepeHU;
TpeGoBaHUs K Cpe/ICTBAM HM3MepeHus;
VICTI0/Ib30BaHUsI METPOJIOTHYeCKOU
arTecTalyy; CTaH/AapTU3aL|sl MeTO/0B,
CPe/ICTB ¥ METOZMK M3MepeHHH; LIUpoKast
cepa MeTOJ0B U CPeJiCTB U3MEePEeHU;
crieryeckue cpefcTBa U3MepeHUH.
3a/jauv U3MepeHUl 1 UCTIbITAaHUM B
o6nactu OMC.TakTUKO-TEXHUYE CKHe
XapaKTepPUCTUKU U3MepUTETbHO-
TeJIeHTal{MOHHBIX KOMITJIEKCOB.
[TopTaTuBHBIV U3MEPUTETbHBIA KOMITIEKC
(«HII® Mukpan»).

HNToro

[TK-1

3 PacripeienieHve pajio4acTOTHOIO
pecypca U ero orpaHAuYeHusl.
Ob6ecrneuerrie DMC Ha OCHOBe
YaCTOTHBIX (PAaKTOPOB

OpraHu3alyoHHbIe U TeXHUYeCKHe Mepbl
o obecneuernto DMC PIC.
Pacnipesenenve pafyoyacTOTHOTO
pecypca 1 ero orpaHiueHus
Me>XX/[yHapO/IHbIMU U FOCYyAapCTBEHHbIMHU
opraHusalsaMy. PacripesieneHue 1osoc
YacTOT MeXXy pa3/TMuHbIMU
paguocayxbamu. Beioop pabounx yacToT
Tpu pasHoce Mexzay yactotraMu POC,
IIpY KOTOPOM HellpeZiHaMepeHHble
TIOMeXH 0C/1a0/ISIOTCS 0 PUeMJIEMBIX
3HaueHU. COBMeCTHOe MCI0/Ib30BaHue

[TK-1
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pecypcoB B YaCTOTHOM U
TIPOCTPAHCTBEHHOM 00/1aCTsIX.
Hcrionb30BaHue COBMaarOInX
paZiiovyacToT TeppUTOPUAIBHO
pasHeCeHHbIX CPeJ/ICTB.

HToro

4 HopmupoBaHue rapamMeTpoB
pa/IMOM3MyYeHUH, BAUSIOIINX Ha
OMC 2C

Hopmupyemeie napameTpsl
pajiuoriepeiatoluX yCTPOUCTB.
Hopmupyemeie napameTpsl
pa/IMOTIPUEMHBIX
YCTPOMCTB..DKCIITyaTaLusi CUCTeM
CrieLiasbHOM Pa/Ii03/71eKTPOHUKH.
paJMOTIPUEMHBIX YCTPOMCTB; aHTEHHO-
¢buepHbIX yCTpoicTB. BoCipUMMYMBOCTD
paJiMoTrIpUeMHOro ycTpoiicTBa. KaHasbl
rpyeMa: OCHOBHOW; HEOCHOBHOM.
HeocHoBHbIe KaHa/Tbl TOOOUYHBIE U
BHeTo/I0CHble. KOMOMHALIMOHHBINM KaHaJl.
[IpsiMoe mpoxosKeHue ToMex.
KoMbOuHaI[MOHHBIe CBUCTHI.
WHTepdepeHIMOHHbIe CBUCTBI. DD PeKTbI
G/I0KMPOBaHUsI U/H TTepeKpeCTHON
MoaysALuK. VIHTepMoAyasys.
YacroTHast ©361paTeIbHOCTb.

Htoro

ITK-1

5 DkpaHupoBaHue. Bubl
3KPaHUPOBAHUS.

OkpanupoBanue U pusbrparus. Obime
CBeZieHus1 00 IKpaHUPOBaHUH.
ONeKTpoCTaTUueCKoe SKpaHUPOBaHUe.
OKpaHHWpOBaHue MOCTOSIHHOIO U
Me/IJIeHHO M3MEeHSI0LLeroCsi MarHUTHOTO
1oJist. DKpaHUpOBaHUe
BbICOKOYACTOTHOT'O MarHUTHOTO TOJISL.
OKpaHHWpOBaHue ITIOMeXOHeCyLLero
3/IEKTPOMAarHuTHOro mosist. Obime
cBefieHUst 0 puibTpax. CryiakuBaroLye
GbunbTpBI M UX pacueT. BeicOKOUAaCTOTHBIE
GUIBTPBI U UX pacueT

HToro

[TK-1

6 MeTozbl yCTpaHeHUs OT
BBICOKOUACTOTHBIX TIOMeX

YcTpaHeHHe BbICOKOUACTOTHBIX TIOMEX B
Liersx nuTaHus.3asemieHue. Tunel
3a3emsieHUH. [IpaBua BbINOIHEHUS
3a3emM/ieHuM. TUMTHYHBIE CXeMBbI
3a3emsieHMH annaparypbl. CxeMsl
yCTPaHeHUs1 KOHTYPOB 3a3eMJIeHUN.
YcTpaHeHHe BBICOKOUACTOTHBIX TIOMEX 3a
CYET yMEHbILIEHUS TTOJTHOTO
COTIPOTHB/IEHUS] MEXKY IIMHAMU MMUTaHUs
Y 3a3eM/ieHus. CHI)KeHUS YPOBHS
W3Ty4eHHsl 3a cueT COMKeHUS 11acCy U
MeYaTHOro y3/a.

HNToro

[TK-1
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7 Metogpbl 3aiuthl POC 0T MOLIHBIX
3/IeKTPOMAarHUTHBIX [TOMeX

Metozb! 3auiutel POC OT MOLLHBIX
3JIEKTPOMAarHUTHBIX rmoMex.Ooiiue
cBefieHust 00 3/1IeKTPOMarHUTHOU
00CTaHOBKe MPU IPO30BBIX pa3psijax v O
rpo3o3awure. TUIbI FPO30BbIX pa3psioB:
JIMHelHasi MOJIHUS; 111apoBasi MOJIHUS;
THXMe pa3psabl. Mepsl 3alUThl OT
I'PO30BbIX pa3psAoB. CxeMa 3all{UThl
HMCTOYHMKOB TTUTaHUS.

ITK-1

HToro

8 Oo6ecreuenrie OMC Ha OCHOBe
Pa3/IMUHbIX (PaKTOPOB: YAaCTOTHBIX,
MPOCTPAHCTBEHHBIX U BDEMEHHBIX.

Cxema ompefiesieHUs1 MeCTOTIO/I0KeHUST
P3C. Cxema yrioBoro pasHoca CUCTEMBbI
CBSI3U C MCKYCCTBEHHOTO CITyTHUKA 3eMJ/IU
(MC3) u paguopeneiinoii muHum (PPJI

).V crionb30BaHye NOsIpU3aliMOHHBIX
pa3nuuuii. Vcrnonb3oBaHre BpeMEHHOTO
¢akTopa. MeTozibl BpeMeHHOTO
671aHKMpOBaHUsi 0CHOBaHbI. CTPYKTypHast
cxXeMa YCTPOMCTBa 3allUThl IPHeMHUKa
OT UMITY/TbCHOM TTOMEXH.

ITK-1

Nroro 3a cemecTp

Htoro

3

34

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (PeAbIAYIMMHI)

U ofecneurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMH

Pa3,[[eJIBI AUCHOUIVIMHBL 1 MEXAUCHUIVIMHAPHBIE CBA3U C O6€CHqu/IBaI-OLL[I/IMI/I (Hpe,[[bI,Z[YH_[I/IMI/I) n

obecrieuriBaeMbIMH (T10C/IeAYIOIIMMU) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.

Tabsuria 5.3 - Paszesibl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

Ne| HawnmeHOBaHUEe JUCLIUIIIAH

Ne pa3enoB JaHHOMN AUCLUIUIHHBI, [7IsT KOTOPBIX HE00X0AUMO
n3yueHre 06eCTieunBarIUX U 00eCIeurBaeMbIX JUCLIATIIMH

1 2 3 4 5)

6

7 8

[IpeniecTByroOLLIEe JUCLUATITUHBI

1 |UHTerpasbHble yCTPOKCTBA
Pajr03/1eKTPOHUKHU

+

2 | HayuHo-uccienoBaresbcKas
pabota

3 | TeopeTnueckue OCHOBBI
3/1eKTPOTEXHUKHU

+

[Tocnepyroiye AUCLUITIMHBL

1 | 3ammTa BbIMYCKHOU
KBa/MM(PUKALIMOHHOM PabOTHI,
BKJIFOUasi MOZITOTOBKY K
npoLiefiype 3alUThl U
npoLielypy 3allyThl

2 | TexHuueckas 3JIGKTPOAWHaAMMKaA

+

+

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMHUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLUH, (POPMUPYeMbIX MNPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN

nipeZicTaBeHo B Tabsnutie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUTUHBI
Bunp! 3aHATHI
4]
R B
< < 5
=) = \lo]
= &< & e
= = oo (="
= I I
il = o o 8
v <2 e
5 = S E Z @OpMBI KOHTPOJIS
s g S 5 2
8 = = = &
N4 = @ S
= o, =
K o @]
© O o
5 : :
~ S
[IK-1 + + + + KoHcriekT camMornogroToBky,
3amuTa oTyeTa,
Cobecenopanue, OTUeT 10
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTopHbIx paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaTOpHBIX paboT

g g =
E 4 =
3 = =
2 > 5
Ha3Banus paszesos CopeprkaHue labopaTopHbIX paboT § o g GE
S a =
2 o 2
= o
6 cemecTp
5 Dkpanuposanue. Buzbl Pacuet u ncciefoBaHue aKTUBHBIX 8 [IK-1
5KpPaHUPOBaHMUS. ¢unsTpoB barrepBopra
Ntoro
6 MeTojp! yCTpaHeHust OT KomribroTepHOoe rpoeKTupoBaHue 8 [TK-1
BBICOKOUACTOTHBIX [IOMeX aKTUBHBIX (uIbTpoB barTepBopTa 1
YebpbimeBa
Nroro 8
Wtoro 3a cemecTp 16
8. IlpakTHUecKHe 3aHATUA
CopeprkaHye MpaKkTHUeCcKruX paboT nprBeseHo B Tabmuie 8.1.
Tab6suia 8. 1 — CoeprkaHue MpakKTUUECKUX paboT
g g x5
E 4=
3 = =
z S
Haspanwust paszenos CopeprkaHue TIpaKTUYeCKUX 3aHATHN § = = GE
=
S a =
2 o' O
= S
6 cemecTp
6 MeTojp! ycTpaHeHus OT PacuéTt 3)peKTUBHOCTU 37IeKTPUUYECKUX U 6 [TIK-1
BBICOKOUACTOTHBIX MIOMeX MarHMTHBIX 5KPaHOB 5KPaHOB
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PacuéT akTHBHOTO (DUIBTPa HUYKHUX 6

4acToT

Wroro 12
7 Metogpl 3awiytel POC oT MolHbIX | PacuéT akTUBHOTO (pUibTpa BEPXHUX 6 [TK-1
3/IeKTPOMarHUTHBIX TTIOMeX 4yacToT

PacuéTt akTMBHOIO M10JI0COBOTO (PUIBTPA 6

Nroro 12
8 O6ecmnieuenrie SMC Ha OCHOBe PacuéT crinakuBaroiux (GuibTpoB 4 [TK-1
Pas/MIHEIX (PAKTODOB; HACTOTHBIX, PacyéTt BbICOKOUACTOTHBIX (PU/IBTPOB
TPOCTPAHCTBEHHBIX U BPEMEHHBIX.

Wtoro 10
Nroro 3a cemecTp 34

9. CamocrosiTesibHast paboTa
Buibl camocTosiTes1bHOM paboThl, TPYA0EMKOCTb 1 (hOpMUpYeMble KOMIIeTEeHLIMH TIPe/|CTaB/IeHb! B

tabmuie 9.1.
Tabmuiia 9.1 - Buabl camocTosiTeTbHOM PabOThI, TPYI0EMKOCTb M (hOpMHUPYEMbIe KOMITETEHITHH
A g
5 =
S =a=
%) >4 v T
Buzbl camocrosTensHOU = > O
Ha3BaHus paszenos ] = @®OopMbI KOHTPOJIS
6 g &
paboTEI S) g g
=S a =
o o 2
= S
6 cemecTp
1 Tlytu obecrnieueHus ITpopaboTKa JIeKIMOHHOTO 2 [K-1 KoHcriekt
BHYTPEHHe! M BHEIlIHel | marepuasa caMonoAroTosku, Omnpoc
3/IeKTPOMarHUTHOM Vitoro 2 Ha 3aHATUAX
COBMeCTUMOCTHU
KOHCTPYKLMM OC
2 O6ecrieueHue ITpopaboTKa JIEKIJMIOHHOTO 6 |IIK-1 Koncrekr
HM3MepeHUM U UCTIBITaHWK | MaTepuasa CcaMonoAroToBku, Omnpoc
B obmactu 5 Vitoro 6 Ha 3aHATHUSAX
3JIeKTPOMarHUTHOU
COBMECTUMOCTH
3 Pacnipenienenue ITpopaboTKa JIeKIMOHHOTO 6 IMK-1 KoHncriekT
PaZioyacTOTHOIO pecypca ' Marepuasa CaMonoAroTosky, Omnpoc
Y ero OrpaHuYeHus.. Vitoro 6 Ha 3aHATUAX
Ob6ecneuenne OMC Ha
OCHOBE YaCTOTHBIX
¢akTOpoB
4 HopmupoBaHue ITpopaboTKa JeKIIMOHHOTO 2 [K-1 Koncrekr
rapameTpoB Marepuasa caMonoAroToBku, Ompoc
pajyiou3/1yYeHnuH, Vitoro 2 Ha 3aHATUSIX
Bmsox Ha OMC 3C
5 OkpanupoBanue. Buapl | [TpopaboTKa JIeKI[MOHHOTO 6 [K-1 3amura otyera, KoHcriekr
5KpaHUpPOBaHUS. Marepuasa CcaMonojAroToBku, Ompoc
OdopmiieHre 0TUETOB TI0 12 Ha 63 AHATITX, 9 quT 1o
nabopaTtopHbIM paboTam /1abOpaTOpHOM paboTe
Ntoro 18
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6 Metogp! yctpaHenus ot | [Iogroroska K 6 IMK-1 3ammTa otyeta, KoHCIeKT
BBICOKOUACTOTHBIX MIOMeX | IPaKTUUeCKUM 3aHATHUSAM, CamoroAroToBku, Ornpoc
ceMuHapam Ha 3aHsATUsIX, OTYeT 1o
ToaroToBKa K 6 Jéa660paT0pHOI/I pabore,
MPaKTUUeCKUM 3aHSITHSIM, 0bECEAOBAHME
ceMuHapam
[TpopaboTKa eKIIMOHHOTO 6
Marepuasna
OdopmreHre 0TUETOB 110 12
nabopaTopHbIM paboTam
Nroro 30
7 Metoppl 3amutel POC | [ToaroroBka K 6 |IIK-1 3amuTa otyeta, KoHCcrekT
OT MOLHBIX NPaKTUYeCKUM 3aHATHSM, CamoIIoAroToBkH, Ornpoc
3/IeKTPOMarHUTHBIX ceMuHapam Ha 3aHATHUSIX
TIoMeX [Togroroeka K 4
MPaKTUUeCKUM 3aHSITHUSIM,
ceMuHapaMm
[TpopaboTKa eKIIMOHHOTO 4
Marepuasna
Nroro 14
8 O6ecmnieuenre OMC Ha |IloaroroBka K 6 |IIK-1 3amuTa otyeta, KoHCcrekT
OCHOBE Pa3INYHbIX NPaKTUYeCKUM 3aHATHSM, CamorIoAroToBku, Ornpoc
(haKTOpOB: YaCTOTHBIX, ceMuHapaM Ha 3aHATUSIX
NPOCTPaHCTBEHHBIX U MoaroTorka K 8
BPEMEHHBIX. MPaKTUUeCKUM 3aHSITHUSIM,
ceMuHapam
[TpopaboTKa eKIIMOHHOTO 4
Marepuasna
Nroro 18
Wtoro 3a cemecTp 96
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 132
10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbIT MakcuManbHbIT
DneMeHThI yueOHOMH Oasut 3a Iepuop Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
3amumra otuera 5 10 15
Koncriekt 5) 5) 5) 15
CaMOTIO/ITOTOBKU
10
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Onpoc Ha 3aHITHSX 5 5 5 15
Ortuet 10 1abopaTOpHOA 5 10 15
pabore

CobecenoBaHue 4 3 3 10
VToro Makcumym 3a 14 23 33 70
Tepuoz,

JK3aMeH 30
Hapacrarouym utorom 14 37 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% OT MaKCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasIbHOM CyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/IeH B Tabiuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IoB B TPAJIUILMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asmos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. DnekrpomarauTHasi coBMectumocTh POC: YuebHoe mocobue / Ko3znos B. I. — 2012. 147 c.
[DnekTpoHHbIM pecypc]. - http://edu.tusur.ru/training/publications/1277.

2. . TocymapcTBeHHbIM 5K3ameH no crenuanbHOCTA 160905 «TexHuueckasi 3KCIuTyaralyst
TPAHCIIOPTHOTO paZiioobopyoBaHusi»: YueOHoe T1ocoOMe [/1s1 TIOATOTOBKU CTY/E€HTOB K cjaue
TeopeTH4eCcKon yactu l'ocyzmapcrBeHHoro sk3ameHa / Kosno B. I., Macanos E. B., Illoctak A. C,,
TarapunoB B. H. - Tomck, TYCYP, - 2012. 171 «c. [OnekTpoHHbli pecypc]. -
http://edu.tusur.ru/training/publications/1256.

12.2. lono/iHMTe/ILHAA JIMTepaTypa
1. DOnekTpoMarHWTHasi COBMECTMMOCTb PaJHUO037IeKTPOHHBIX CPEeJCTB U CHUCTEM: YueOHOe
nocobue / Edanos B. U., TuxomupoB A. A. — 2012. 229 c. [DnekTpoHHbIN pecypc]. -
http://edu.tusur.ru/training/publications/748.
2. EdanoB B. U. TuxomupoB A. A. DjeKTpOMarHUTHasi COBMECTHMOCTb PaJl03/IeKTPOHHBIX
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cpenctB u cucteM. Tomck: TYCYP, 2004, 298 c., (Hamuuue B 6ubmoreke TYCYP - 23 3k3.)
3. Konctpykuuu CBY ycTpoiicTB 1 3kpaHoB. / ITog pea. A.M. UepHyiieHko. M.: Pajiyio u cBsi3b,
1983, 400c. (Hanuue B 6ubmoTeke TYCYP - 47 3k3.)

12.3. YueOHoO-MeToANYEeCKOE TOCOOHE M MPOrpaMMHoOe ofecreyeHme
1. Meroaruyeckue yKa3aHHs I0 MPAKTUYECKHM, IO J1ab0OpPAaTOPHBIM 3aHSTHSIM, 10 KypCOBOMY
NIPOEKTUPOBAHHIO U TI0 CaMOCTosTeIbHOM paboTe crygeHToB / Kosnos B. I. - 2012. 16 c. [SneKTpoHHBIH
pecypc]. - http://edu.tusur.ru/publications/1704.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U MTOUCKOBbIE CUCTEMBI
1. TIlaketsl npukagHbix nporpamm Microsoft Office 7.0, MathCAD — 13.0, 14.0

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHre JUCIHUITHHBI

[Tanopamubie u3meputesii KCBH u ociabienust tuma P-2 co cMenHbivu 6mokamu Ne 3 (3,2 — 5,6
I'Tu), Ne 4 (5.6 — 8,3 I'T'1y), Ne5 (8,15 - 12.05 I'T');

reHepaTop CUTHA/IOB BbICOKOUACTOTHbIH (4,5 — 5.6 ['T'1);

nu3MepuresibHble TuHuu — P1-36, P1 3;

HarpaB/ieHHbIe JIeTeKTOPbI KoakcuasbHble - (3,2 — 5, 6) I'T', (4,0 — 12, 05) I'T'w;

KOMIUJIEKT PYTIOPHBIX aHTEHH;

(beppuTOBbIe BeHTWU/IU BOIHOBOAHBIE (5,5 — 8,3) I'T'1], koakcuanbHble (2 — 4 ; 1,5 —3) I'Tw;

KOMIUIEKT BOJTHOBO/JJHBIX Y KOAKCHA/TbHBIX HAarpy30K;

aTTeHI0ATOPkI, TIepexo/ibl pa3beMbl U JIp. MaccuBHbIe ycTporicTBa CBY.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJIEH B PUJIOKeHUH 1.

15. MeTognueckue peKOMeH/Jjaliiy 110 OPraHu3aluy U3y4eHUus JUCLUILINHbI
be3 pekomeHa1u.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
JJIeKTPOMarHMTHasA COBMeCTUMOCTb

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 3

Cemecrtp: 6

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— mnpodeccop ka¢. KUTIP [ocrak A. C.

OK3aMeH: 6 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

ITK-1

CTIOCOOHOCTBIO MOJIE/TUPOBATh 00BEKTHI U
TIPOIIECChI, UCTIOMB3Ys CTaHAAPTHBIE MAaKeThI
ABTOMaTHU3UPOBAHHOTO MIPOEKTUPOBAHUS U

WCCJIeIOBAHUS

[orkeH 3HaTh OCHOBHbIE UICTOYHUKHU
1IoMeX eCTeCTBeHHOT'0 U UCKYCCTBEHHOI'O
TIPOUCXOXKJEHHSI, 0COOEHHOCTU BIUSHUS
BHELITHUX Y BHYTPEHHUX TIOMeX Pa3HOM
NIpUPO/bl Ha GYHKIIMOHKMPOBAHKUE
3/1IeKTPOHHBIX CPEe/ICTB.;

[lomkeH yMeTh KOHCTPYHPOBATh U pellaTh
3a[jauM 1o pacyéTty 3¢PeKTUBHOCTU
5KpaHOB U I0 pPacuéTy (ubTpoB.;
IomkeH BaieTh MeTofiaMu 60pLOBI C
BHELITHUMU U BHYTPEHHUMHU
3/1eKTPOMarHUTHbIMU HaBOZIKaMU U
roMexaMu, MeToZlaMH pacyéTta pasInyHbIX
5KPaHOB U (DU/BTPOB.;

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTnyHO (BBICOKUM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu C
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWUH, | 3aBeplleHue 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX ZIJIsl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

3a/au

2 Peamu3anus KOMIIETeHI[UIH

2.1 Komnerenmpusa ITK-1
[TK-1: cocoGHOCTBIO MOe/MPOBaTh OOBEKTHI W TIPOLIECChI, WCIIONB3Ysl CTAaHJAPTHBIE TAKeThI
aBTOMAaTU3MPOBAHHOIO NIPOEKTUPOBAHKUS U UCC/Ie[,0BaHUS.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMUPOBAHUS
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KOMITeTeHI[UM, TIpUMeHsieMble [ijis 3TOr0 BUJbl 3aHSATUM U HCIO/b3yeMble CpPeACTBa OL|eHUBaHUS
TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

HCKYCCTBEHHOTI'O
TIPOMCXOXKEHUS,
0CO0eHHOCTH BJIUSAHUS

BHEIITHUX U BHYTPEHHUX
riomMeXx pa3HOU MPUPOAbI

Ha (yHKIJMOHUPOBaHKe
3/IEKTPOHHBIX CPeJICTB.
3HaTb METO/bI
MOZie/TMpPOBaHus
MPOLIECCOB, UCTIO/b3YS
CTaHJapTHbIE [1aKeThbl
MPOEKTUPOBAHUS U
WCCJIe/I0BaHUsI.

3a/lauy 10 pacuéTy

3¢ deKTUBHOCTU FKPaHOB
Y TI0 pacyéTy (GUIbTPOB.
YMeTs Mozie/1MpoBarb
00BEKTHI U TIPOLIeCCHI,
WCTIO/Tb3ysl CTaHZapTHbIE
rakKeThl IPOrpaMM IpU
pellieHr} 3a/iay 3alllUThbI
P3C ot Bo3zeiicTBUsS
ToMex.

CocraB 3HaThb YMmeTb Bnagets
CopeprkaHue OCHOBHbIE UCTOUHUKHU JIO/DKEH yMeTb: JIO/DKeH B/aJleTh:
3TaroB TIOMeX eCTEeCTBEHHOTO MU | KOHCTPYMPOBAThb U pelliaTh | MeTofaMu 60pbObI C

BHELLHUMU U
BHYTPEHHUMU
3JIeKTPOMarHUTHBIMU
HaBOJKaMU Y TIOMeXaMH,
MeToJaMu pacuyérta
Pa3MYHbIX SKPAaHOB U
dbunbTpoB. BriageTts
MeTo/laMU MOZIe/INPOBaHUs
TpOLIeCCoB
B3auUMO/IeCTBUS
3JIeKTPOMarHUTHBIX
curHanoB B POC. BrnazgeTsb
MeTOJlaMH 3allUThI
PaZivi03/1IeKTPOHHON
anraparypsl OT
BO3/IeMCTBUS TIOMEX,
WCII0/Ib3Y$l CTaH | apTHbIe
MakeThbl IPOEKTUPOBaHUS
Y VICC/Ie/I0BaHUsI.

Buzpbl 3aHATHI

* [IlpakTnueckue

 IlpakTuueckue

* JlaboparopHble

e KoHcriekT

* KoHcriekT

3aHATUS; 3aHATHS; 3aHATHS;

* JlaboparopHbie * JlabGopartopHble » CamocrosiTenbHast

3aHATUS; 3aHATHS; pabora;

* Jlekuuu; * Jlekuuu;

* CamocTrodTesbHas * (CamocrosiTe/ibHast

paborta; pabora;

* [loaroroBka K * TloaroroBka K

9K3aMeHy; 9K3aMeHy;
Vcnonb3yemsle * Oruer 1o * Ortuer no * Ortuer 1o
cpencTBa naboparopHo# pabore; naboparopHo# pabore; nabopartopHo# pabore;
OLleHMBaHUsA * Ornpoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * OK3aMeH;

CaMOIIOATOTOBKY; CaMOIIOZITOTOBKY;
* CobecemoBaHue; * CobecegoBaHue;
e OK3aMe€H; * ODK3aMeH;
@dopMyIMpOBKa MOKasaTeserd W KPUTepHeB OLeHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmmie 4.
Tabsura 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UH Ha 3Tarax
CocraB 3HaTb Ymetb Bnagets
O1inuHo * Ob6nagaer * O6nagaer auana3zoHoMm | * KoHTtpomupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U MPaKTUYECKUX YMEHUH, TPOBOJUT OLIEHKY,
TeopeThuueCKUMHU TpeOyeMbIX /Ijisi Pa3BUTHSI | COBEpILEHCTBYeT

3HAHUSIMH B TIpeZieiax
M3yuaeMoit 06/1acTH C
TIOHMMaHWEM TPaHMUI]

TBOPYECKHUX pellleHnH,
abcTparvpoBaHust
nipobeM ;

JeicTBUSI paboThI;
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NMPpHUMEHHUMOCTH;

Xopowio (6a30Belil | ¢ 3HaeT (akTsl, * OOmaziaer AuanasoHoM | * Beper
YPOBEHb) IIPUHIUIIBI, TIPOLIECCHhI, MpaKTUUYeCKUX YMeHUH, OTBETCTBEHHOCTD 3a
o01I[1e TIOHATHS B TpeOyeMbIX /s pellieHrs | 3aBepIleHMe 3a/au B
nipeZiesiax U3y4yaeMou oripe/iesieHHbIX TIPOO/IeM | UCCIeJ0BaHUM,
obnacty; B 00mactu niprcriocabnvBaeT cBoe
WCC/Ie/IOBaHMS | roBeJieHNe K

00CTOATE/NIHLCTBAM B
pelleHruH pobeM ;

YnosneTBopuTenbH | o O6magaeT 6a30BLIMU * OO6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom
0 (TIOpOroBEIi 0OIIMMH 3HAHUSIMU; YMEHUsIMH, TpeOyeMbIMH | HaO/II0ieHNHY;
YPOBEHb) J/151 BBITIOJTHEHUS

MPOCTHIX 3a44d4,

3 TumnoBbIe KOHTPO/IbHbIE 3a/laHUSA
[y peanvi3aliiul BhIIIeTIePeUNC/IEHHBIX 3a7iad 00y4YeHHsl UCIIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXOAMMbIe /i1 OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIIbITA
JesITeTbHOCTH, XapaKTepU3YIOIUX 3Tanbl (OPMUPOBAHUS KOMITETEHLIMMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 Boripockbl Ha CaMONOATrOTOBKY
— Hopmupyemble mnapameTpsl paZuoriepefaroliux ycTpoucTB. Hopmupyemble mapameTpbl
Pa/IMOTIPUEeMHBIX YCTPOUCTB.. DKCILTyaTal[usi CUCTEM CIiel[ha/ibHON Pa/Ii03/1eKTPOHUKU. PaIMOTIPUEeMHBIX
YCTPOWCTB; aHTeHHO-(GUJePHBIX YCTPOUCTB. BOCIIPUUMUYNBOCTD paIMONIPUEMHOr0 yCTpoicTBa. KaHarbl
npreMa: OCHOBHOM; HeOCHOBHOH. HeoCHOBHbIe KaHasibl TI0OOYHBIE W BHEMO/IOCHbIE. KOMOWHAIIMOHHBIH
kaHa/i. [IpsMoe mpoxoxkaeHue momex. KomOuHaLMOHHbIE CBUCTHL. VIHTepdepeHIIMOHHbIE CBUCTHI.
SddekThl 67I0KUPOBaHUS UK TTEPEKPeCTHON Moay/siiyy. IHTepMoaysisiius. YacToTHast n30upaTebHO

3.2 Boripochkl Ha cobecejoBaHKe

— Ilpumenenue cucremHoro mnogxoga i oueHkd OMC. Pa3jeneHve Ha BHEIIHIOK U
BHYTPEHHIOIO 3JIeKTPOMarHuTHele coBmecTumoctd POC B cBeTe cucreMHOro noaxopa. CUCTeMHBIM -
6mouHo-uepapxuueckui mogaxon. Cucrema u nopacucteMbl. Pazmenennie OMC POC Ha BHENIHIOW U
BHyTpeHHIOO OMC  YpoBHu  pasykpynHeHus POC.  IIpuHUunbel  CUCTEMHOIO  IOAXOAA:
B3aMMO3aBUCUMOCTb CHUCTEMBbl U Cpeibl; OTKPBITOCTb CUCTEMbI; HWHI€PEHTHOCTb; MHO)XeCTBEHHOCTh
OMUCAHUS; L|eJIOCTHOCTb CUCTEMbI Ha OCHOBE YacTel, HECBOJAWMOCTb CHUCTEMbI K CyMMe eé 3/1eMEeHTOB,
L|e/IeHarpaB/IeHHOCTh CUCTEMbl); HaJWuuMe B CUCTeMax TeXHUYeCKHMX U (U3UUeCKUX MPOTHBOPEUYMH;
pacusieHeHue (/1eKOMITO03HUL[1s1) CUCTEMBI.

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— OcobeHHOCTH W3MepeHUl U HUCIbITaHMM B obsacti OMC: MIMPOKMMA [Juara3oH uacToT;
IIMPOKUM AWHaMUYeCKUM Arara30H ypPOBHeW CUTHA/IOB U MIOMeX; pa3HooOpa3sue CIieKTpoB; pa3HooOpasue
METOJOB UM MeTOAWK U3MepeHMi; TpeOoBaHMSI K CpeJCTBaM H3MepeHHs; HCI0/Ib30BaHUs
METPOJIOTUUeCKOM aTTeCTalluy; CTaHAApTU3al[usi MEeTO0B, CPEeACTB M METOJUK H3MepeHWM; IIMpOoKas
cepa MeTONOB U CpeJCTB M3MepeHHuH; crieljuduueckue CpeAcTBa W3MepeHUH. 3a/jaul M3MepeHul u
vcnbiTaHdd B 06mact OMC. TaKTHKO-TeXHUUeCKWe XapaKTepHUCTHKUA H3MepPUTeTbHO-TIeIeHT alJHOHHBIX
KoMIiekcoB. [lopratuBHbIM u3MeputenbHbld Komruieke («HII® Mukpan»). OpraHu3aljuOHHbIE U
TexXHUYeCcKre Mepol 1o obecrieueHuro OMC POC. PacripefiesieHre palioYacTOTHOTO pecypca U €ro
OrpaHUuUeHUs] Me>XJYHapOJHbIMU U TOCyJapCTBeHHBIMU OpraHu3alusiMU. PacripefiesieHue TMOI0C 4acTOT
MEXIy Pa3/MYHbIMUA pafuocay>xOamu. Beibop pabounx 4acToT mpu pa3Hoce Mexay dactoTramu PIC,
NpY KOTOPOM HerpejHamMepeHHble TOMexH OCa0/soTess A0 TpuemsieMbix 3HaueHud. CoBMecTHOe
WCTIO/Ib30BaHWe PecypcoB B YaCTOTHOM M MPOCTpPaHCTBeHHOW obmacTsx. Vcrmosb30BaHWe COBIMAAFOIINX
Pa/iuovyacToT TeppPUTOpHAaNbHO Pa3HeCeHHBIX CpefcTB. HopMupyeMble mapameTpbl pauoriepe/jaoliux
ycTpoiicTB. Hopmupyemble TmapaMeTpbl  paJUONpPUEMHBIX  YCTPONCTB.. JKCIUTyaTal[usi CUCTeM
CrielMasbHOM  pPaJiJM03/IeKTPOHUKHU. PaJIUOTIPUEMHBIX ~ YCTPOMCTB; aHTeHHO-(GUJEePHbIX YCTPOMCTB.
BocrnpunMurBOCTE  paIMOTIPUEMHOTO  yCTpoicTBa. KaHaznbl TmpveMa: OCHOBHOW; HEOCHOBHOM.
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HeocHoBHble KaHambl 1MOOOYHBIE W BHeEINOJOCHBble. KoMOWHaoHHBINA KaHan. [IpsMoe mpoxokieHue
noMex. KomOuHaloHHble CBUCTHI. VIHTepdepeHLMOHHbIe CBUCTBL. JddeKTbl OJ0KUPOBAHUS WU
nepeKpecTHOM Mogynsaruu.  VHtepmonynsiiust. YactotHas W30MparesibHOCTh.  JKPaHHWPOBAHUE U
¢unbrpausi. OOue cBefleHUsi 00  HSKpPaHMPOBaHMU.  JJIEKTPOCTaTUYeCKoe  SKpaHWPOBaHUe.
OKpaHUpOBaHue T[IOCTOSSHHOTO U MeZJIEHHO HW3MEeHSIOIIerocss MarHUTHOIO I0/is. JKpaHUpOBaHUe
BBICOKOUAaCTOTHOTO MAarHMTHOTO TOJil. DKpaHUPOBaHME IOMEXOHEeCYIero 3/eKTPOMarHUTHOTO OIS
O6mmue cBepenus o punbrpax. CrinaxuBaromye GpUILTPI U UX pacueT. BrICOKOYaCcTOTHBIE (DMIBTPHI U UX
pacueT YcTpaHeHHe BBICOKOYACTOTHBIX [OMeX B Lensx NUTaHus.3a3eM/eHWe. TUIbI 3a3eM/IEHUM.
[TpaBuna BbINO/IHEHUS 3a3eMJleHMM. TUMHWUYHBIe CXeMbl 3a3eM/IeHWH arraparypbl. CxeMbl yCTpaHeHUs
KOHTYpOB 3a3eM/IeHWH. YCTpaHeHWe BbICOKOUACTOTHBIX IIOMeX 3a CUfT yMeHbLIEHWs T0/THOTrO
COTIDOTUB/IEHUS] MEX[y IIMHaMU IUTaHUs U 3a3emsieHus. CHIDKeHMs ypPOBHSI W3/IyUeHHUsl 3a CueT
cOmDKeHUs1 IIaCCM W TieyaTHOro y3na. Metogbl 3ammrel POC 0T MOILHBIX 37eKTPOMarHUTHBIX
nomex.O01Me cBefeHus1 00 371eKTPOMAarHUTHOM 00CTaHOBKe TP I'PO30BBIX pa3psiiax M O IPO303alluTe.
Tunbl TPO30BbIX pa3psi/ZiOB: JIMHEHHAsi MOJHUS; 11apoBas MOJIHUS; THXWe pa3psifbl. Mepsl 3alliUThl OT
IPO30BBIX pa3psoB. Cxema 3aluThl UICTOUHMKOB NuTaHus. Cxema orpezieneHuss MectornonoxeHuss POC.
CxeMa yI/IOBOrO pa3sHOCa CUCTEMBI CBA3M C MCKycCTBeHHOro cnyTHuka 3emu (MC3) u paguopenelHoM
muaun (PPJI). Vcrnonb3oBaHWe MOMSPU3ALIMOHHBIX pa3nuuuii. Vcrnonb3oBaHWe BpeMeHHOro (akTopa.
MeTo/ bl BpeMeHHOTO O/1aHKMPOBaHUSI OCHOBaHbI. CTPYKTypHasi CXeMa yCTPOMCTBA 3all[UThl TIpHeMHUKA
OT UMITY/IbCHOM TIOMEXHU.

3.4 DK3aMeHaLOHHbIe BOIIPOCHI

— buner Nel 1 TepmuHbl, OTHOCALMECS K 3/71€KTPOMarHUTHOM coBMmecTumoctyd (OMC). 2
YcTpaHeHUe BBICOKOYACTOTHBIX IOMeX B Lensax nurtaHus. buser Ne2 1 PasgeneHvie Ha BHEILHIOWO U
BHYTPEHHIOIO 3JIeKTPOMarHuTHble COBMeCTUMOCTU POC B CBeTe CHCTEMHOrO IOAXOAa. 2 3a3eM/leHue.
Buner Ne3 1 Ilytu obecrieueHusi BHyTpPeHHeM 3/1eKTPOMAarHUTHOM COBMECTMMOCTH. 2 YcCTpaHeHHe
BBICOKOYACTOTHBIX IIOMeX 3a CYET YMeHbLLeHHsl [T0JIHOIO COIIPOTHBJIEHUSI MeXJy IIMHaMHU ITUTaHus U
3azemsieHnst. buner Ne4 1 Ilytu obecrnieueHusi BHeIlIHe 371eKTPOMarHUTHOM COBMECTUMOCTH. 2 MeTofpbl
3aimThl POC OT MOIIHBIX 3/1eKTpOMarHuTHBIX ToMeX. buser Ne5 1 PelieHue BoripocoB obecrieueHuUst
SMC P3C B pa3iuuHBIX ToZpasfesieHusx 0a3bl KCIUTyaTallud PaJUOTeXHUUeCKOro 000pynoBaHUS U
cBsi3u. 2 OO1iMe cBefieHUs1 00 1eKTPOMarHUTHOM 0OCTaHOBKE MPH IPO30BBIX pa3psiiax U O TPO303alluTe.
Buner Ne6 1 OpraHu3aluyoHHBlE U TexHUYeckrne Mepbl 1o obecneyenmro OMC POC. 2
OnekTpomMarHuTHasi 00CTaHOBKA BO/IM3U BBICOKOBOJIBTHBIX JIMHUH Tepefjauk, BO/IM3HU >Kee3HOA0pOKHOM
KOHTaKTHOM CeTH M BOJIM3U BBICOKOBOJIBTHBIX yCTaHOBOK Buset Ne7 1 PacmpezeneHue paiio4acTOTHOTO
pecypca ¥ ero OorpaHHYeHHsi Me>KAYHapOAHBIMHM M TOCYapCTBeHHBIMM OpraHu3auusmu. 2 ObecrieueHue
OMC POC Ha oCHOBe TPOCTPAaHCTBEHHBIX M BpeMeHHbIX (akTopoB. bumer Ne8 1 Ob6ecrieuenue
M3MepeHU W UCMBbITaHWA B 00JIaCTH 3/1IEKTPOMAarHUTHOW COBMECTUMOCTH. 2 Bribop MolHoCTelH
repeflaTYMKoB B TpyMIe paguo3/eKTPOHHBIX cpeactB. buser Ne9 1 HopmupoBaHue IapameTpoB
paauousnyueHui U npuema POC, prustonux Ha OMC. 2 O6uue cBegeHusi 06 obecrieuenn SMC
CITyTHUKOBBIX CHCTEM CBSI3U C Ha3eMHBIMHM CHCTeMaM{ M KOCMUYeCKUX CIy>KO Mexay coboii. buner NelO
1 PapguounsnyueHusi mepefaroIvX YCTPOWCTB M MX HOpPMHUpyeMble Mapamerphl. 2 Kakue ycTpoiicTBa
Ha3blBalOT 371eKTpuueckuMu ¢unsTpamu? buner Nell 1 Hopmupyemble napameTpsl paJUONpHeMHbIX
YyCTPOUCTB, cBsidaHHble ¢ OMC. 2 Kakumu napamerpamu onuvcbiBatoT AYX ¢unbtpoB? buser Nel2 1
OnektpocraThueckoe sKpaHupoBaHue. 2 [ne ucnonb3yroT ¢uasTpel? Buser Nel3 1 DkpaHupoBaHMe
MOCTOSTHHOTO Y MeJI/IEHHO M3MEHSIIOLLerocsi MarHuTHOro mnosisl. 2 Kak KnaccuuuypyroT 3/1eKTpuyecKue
(UnbTPBI B 3aBUCHMOCTH OT 4acTOThl NpornyckaHus? bunetr Nel4 1 DxpaHupoBaHHe BbICOKOUACTOTHOIO
MarHutHoro mnoss. 2 Kak KnaccuuuupyroT snieKTpuyeckue (UIBTPbl B 3aBUCHUMOCTH OT 3/1EMEHTHOM
6a3p1? Bumer Nel5 1 OkpaHMpoBaHHMe TIOMEXOHECYIero 3/eKTpoMarHuTHoro tons. 2 Kak
K/IaCCU(ULIMPYIOT 3/IeKTpUUeCKre (UILTPbl B 3aBUCMMOCTU OT(YHKLIMOHAIbHOIO HasHaueHus1? buser
Nel6 1 O6uwe cBefenusi o punbTpax. 2 Kak KnaccupuupyroT snekTpudeckre GUIbTpbl B 3aBUCUMOCTH
oT(dyHKIMOHaIbHOrO HasHaueHus? buner Nel7 1 CmiaxuBatomue (UABTPel U MX pacueT. 2 B uém
ommuns AYX ¢unsrpoB YebwnnieBa v barrepBopra? Buser Nel8 1 BricokoyacToTHble (GUIBTPBI U UX
pacuetr ( 3 u). 2 B uém mnpeumylecTBa pe3WCTUBHO-eMKOCTHBIX (DUIBTPOB IepeJ], WHAYKTUBHO-
€MKOCTHBIMU (prbTpaMu?
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3.5 TembI 1a00paTopHBIX padoT
— Pacuer u uccnesoBaHre akTUBHBIX (pUIbTpoB barTepBopTa
— KomribroTepHOe TTpoeKTUpOBaHKe aKTUBHBIX (DUAETPOB BarTrepBopTa u YebkliieBa

4 MeTtognuecke MaTepHaJsibl
Insi obecrieueHusi mporiecca oOyueHHst U pellieHusT 3afiau 00y4yeHusi UCIIONMb3YIOTCS CIeAyIoIre
MaTrepuarbl:
— MeToJuuecKhe Marepuasbl, OMpeje/siolide TpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CcoriacHo 1. 12 paboueii porpamMMmbI.

4.1. OcHoBHas UTEeparypa

1. OnekrpomarHuTHasi coBMecTuMoCcTh POC: YuebHoe nmocobue / Kosnos B. I. — 2012. 147 c.
[DnekTpoHHbIM pecypc]. - http://edu.tusur.ru/training/publications/1277.

2. . TocymapcTBeHHbIM 3K3ameH Mo crienuanbHOCTAd 160905 «TexHWueckasi SKCILTyaTalyst
TPAHCIIOPTHOTO PaZito000pyoBaHusl»: YueOHOe TMOcoOWe /11 TIOATOTOBKU CTYIE€HTOB K cCjaue
TeopeTUueckol uactu l'ocynapctBeHHoro sk3ameHa / Ko3snoB B. I., Macanos E. B., Iloctak A. C,,
TarapyunoB B. H. - Tomck, TYCYP, - 2012. 171 «c. [DOnekTpoHHbIi pecypc]. -
http://edu.tusur.ru/training/publications/1256.

4.2. lonoiHMTe/IbHAA IMTeparypa

1. DneKkTpoMarHWTHas COBMECTHUMOCTb PpaIMO3T€KTPOHHBIX CPEACTB U CUCTeM: YueOHOe
nocobue / Edanos B. W., TuxomupoB A. A. — 2012. 229 c. [DnekTpoHHbIN pecypc]. -
http://edu.tusur.ru/training/publications/748.

2. EdanoB B. U. TuxomupoB A. A. DjeKTpOMarHUTHas COBMECTHMOCTb PaJl03/IeKTPOHHBIX
cpenctB u cuctem. Tomck: TYCYP, 2004, 298 c., (Hanuuue B 6ubnmuoteke TYCYP - 23 3k3.)

3. Konctpykiuu CBY yctpoiicts u 5kpaHoB. / [Tog pen. A.M. UepHyiieHko. M.: Paauo u cBsi3b,
1983, 400c. (Haymume B 6ubmioreke TYCYP - 47 3k3.)

4.3. YueOHO-MeTOAMYECKOE MOCO0He U MPOrpaMMHOe o0ecreueHue
1. MeTtoanuyeckre yKazaHUsI TI0 TPAKTAYeCKUM, IO JIaODOpPAaTOPHBIM 3aHSTUSIM, TI0 KyPCOBOMY
TIPOEKTHPOBAHUIO U 110 CaMOCTOsITe/IbHOU paboTte ctyneHToB / Ko3nos B. I - 2012. 16 c. [D7eKTpOHHbIH
pecypc]. - http://edu.tusur.ru/publications/1704.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. TlakeTsl mpuk/aAHbIx nporpamm Microsoft Office 7.0, MathCAD — 13.0, 14.0
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