MUHUCTEPCTBO OBPA3OBAHUS U HAYKHU P®D
denepajibHOE TOCYIAPCTBEHHOE 0I0I2KeTHOE 00pa3oBaTe/IbHOE yUpesKIeHne BbIcIIero 00pa3zoBaHus

«TOMCKHNH TOCYIAPCTBEHHbBIN VHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJMODJIEKTPOHUK»

(TYCYP)
YTBEPXKJIAIO
ITpopexrop no yueOHOI paboTe
II. E. TposH
« » 20r._

PABOYAS ITIPOI PAMMA YUYEBHOM JUCLIUITJIMHEI
OCHOBBI IPOEKTHPOBAHNSI MUKPOBOJIHOBBIX YCTPOMCTB

VYpoBeHb 00pa3oBaHus: Bbiclee 00pa3oBaHue - 0aKkajlaBpuar

Hampasnenue nmoaroroBku (cnenuansHocts): 11.03.03KoHcTpynpoBanne u TEXHOJIOTHS JIEKTPOHHBIX
cpeacTB

HampasnenHocts (nmpoduib): KoHcTpynpoBanue n TeXHOJOTHSI HAHOIJIEKTPOHHBIX CPEICTB

®opma oOyueHUs: OUHAA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHUii haKyJIbTeT

Kagenpa: KYJIP, Kadeapa koHcTpyupoBaHus Y3/10B U AeTaJiell paino31eKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7

VYueOnsrii mnan Habopa 2014, 2015o0ma

Pacnpenenenue pabouero BpeMeHH

Ne Buner yaeOHOI NesTeNbHOCTH 7 cemecTp Bcero EnnHuner
1 |Jlexuum 36 36 4acoB
2 | JlaGoparopHble pabOTHI 56 56 4acoB
3 | Bcero aynuTopHBIX 3aHATHI 92 92 4acoB
4 CamocrosTtenbHas paboTa 52 52 4acoB
5 |Bcero (0e3 sx3amena) 144 144 4acoB
6 | IloaroroBka u caaya sK3amMeHa 36 36 4acoB
7 | OOmast TpyI0€MKOCTb 180 180 4acoB
5.0 5.0 3.E

Ok3ameH: 7 ceMecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIUCT COITIACOBAHUI
Pabouass mporpamma cocTaBieHa C y4eToM TpeOoBaHMU (enepaabHOro TrocCylapCTBEHHOIO
oOpasoBareibHOTO CcTaHmapta Bbiciiero ooOpasoBanus (OPI'OC BO) mno HampaBieHHIO MOJITOTOBKH
(cnenmansHocTH) 11.03.03KoHCTpyMpOBaHUE M TEXHOJOTHS IEKTPOHHBIX CPENCTB, YTBEPXKICHHOTO 12
HOos10ps 2015rona, paccMOTpeHa 1 yTBEp KICHA Ha 3aceJaHuU Kadenpsl «__ » 20rona,
poTOoKOJI Ne

Pa3paborunku:
Crapumii npenoaBaresns kag. KY/IP C. A. Apruiies
ITpodeccop xad. KY/IP H. JI. Mamtotun

3aBenyromuii obecneunBaromeit kad.
KV]P A. T Jlommunos

Pabouast mporpamMma cornacoBata ¢ GpaxKyabTeToM, MIPOQUINPYIOIIEeH 1 BhIITycKarolel kadeapamu
HaIpaBJICHUS MOATOTOBKHU (CIICIMATBLHOCTH).

Hexan PK® . B. O3epxun

3aBeyIOIHiA BBITyCKatoImen Kad.

KV/P A. T Jlommunos
OKenepr:

[Mpodeccop xad. KYIIP C.T. Exanun
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1. lenun u 3272494 U CHUILIHHBI

1.1.llean AUCHUILIHHBI
[lenp AMCHMIUTUHBI COCTOMT B MOATOTOBKE K pa3pabOTKe, HMCCIEAOBAHUIO M DKCILTyaTaI[uu
pruOOPOB U YCTPOMCTB MUKPOBOJIHOBOM TEXHUKH HA OCHOBE M3yUeHUS 0a30BBIX (PU3UUECKUX MPUHITUIIOB
(YHKIIMOHUPOBAHUS OCHOBHBIX MUKPOBOJHOBBIX YCTPONCTB.

1.2.3apauy AMCHUIIMHBI
—  U3yYEHHE OCHOB TEOPHUH PACIPOCTPAHEHUS PAJAUOBOIH
—  MOJAETUPOBaHUE 0OHEKTOB MUKPOBOJIHOBOU TEXHUKH M MPOILIECCOB B HUX

— npuoOpeTeHHe HaBBHIKOB pabOThl C MAKETOM aBTOMAaTH3MPOBAHHOTO MpoekTtupoBanus AWR
Design Environment

2. Mecto aucuuniannsl B crpykrype OIIOII

Jucruminaa «OCHOBBI TIPOCSKTUPOBAaHMSI MHKPOBOJHOBBIX ycTpoiictB» (b1.B./1B.7.1) otHOCUTCS
K 010Ky 1 (BapuaTHBHAs 4acTh).

[IpeamecTByIOIIMMH ~ JUCUUIUIMHAMH, (OPMUPYIOIIMMHU  HayalbHbIE 3HAHUS, SBISIOTCS
clienyrolue JTUCHUILIMHBL BBenenune B mpodeccuto, MHTerpampHble yCTpOMCTBAa pajno3IeKTPOHUKH,
Komnerorepnoe monenupoBanue mpoueccoB B POC, MoaenupoBaHue M SKCIEPUMEHT B CO3JaHUU
ANIEKTPOHHBIX CPENICTB, TeopeTHUeCKUuEe OCHOBBI NEKTPOTEXHUKH, DKCIIEPUMEHTAIbHBIN aHAIN3.

[TocneayomumM TUCUUIUIMHAMU  SIBJIIOTCS:  ABTOMAaTU3MpOBaHHOE THpoektrupoBanue POC,
KoHcTpynpoBaHue U TEXHOJIOTHS MUKPO- U HAHOIEKTPOHHBIX CPEICTB.

3. TpeOoBaHus K pe3yjbTaTaM OCBOECHHS TUCIUILINHBI

[Tpouecc n3yueHus: AUCHUILTAHBI HANIPaBlieH Ha (OPMUPOBAHKE CISTYIOIIUX KOMITETEHITHI:

— TIK-1 ctocoOGHOCTBIO MOIGTUPOBATH OOBEKTHI U MPOIIECCHI, UCTIONB3YS CTAHAPTHBIC MAKEThI
aBTOMATH3UPOBAHHOTO MIPOEKTUPOBAHUS U HCCIIEIOBaHUS;

B pesynbrare u3ydeHus IUCIUTUTHHBI CTYACHT JOJDKEH:

— 3HATh CTaHJApPTHBIE MAKEThl MPHKIATHBIX MPOrPpaMM, OPHUEHTHUPOBAHHBIX HA pEIICHHE
HAYYHBIX U TTPOEKTHBIX 33]1a4 PATUOIEKTPOHUKH

— yMeThb TPUMEHSATh KOMITBIOTEPHBIE CHUCTEMBl M TMAKEeThl NPUKIAJHBIX MPOTPaMM JUIS
MIPOCKTUPOBAHUS U UCCIICOBAHUS PATUOTEXHUUECKIX YCTPOUCTB

— BJAJIeThb THUIOBBIMH IMPOTPAMMHBIMH CPEICTBAMH JUISI aBTOMATH3AIMH MPOCKTUPOBAHUS U
MOJICTTHPOBAHUS PAJHOIEKTPOHHBIX LIENeH, YCTPONUCTB U CHCTEM

4. O0bemM AMCIMIIMHBI M BUABI Y4eOHOI1 padoThI
OOmast TpyZOEMKOCTh IUCIHHIUIMHBI cocTaBisieT 5.0 3a4eTHBIX €AWHUIBI U TPEACTABICHA B
tabmuue 4.1.
Tabnuma 4.1 —TpynoeMKOCTh AUCIUILTUHBI

Buner yaeOHOM nesTeNbHOCTH Bcero gacos CemecTpsl
7 cemecTp
AyautopHble 3aHsTus (BCero) 92 92
Jlexiun 36 36
JlaGopatopHbie pabOTHI 56 56
CamocrositenbHas pabota (Bcero) 52 52
OdopmiieHre 0TYETOB 10 J1TAOOPAaTOPHBIM padoTam 30 30
ITpopaboTka JIEKIIMOHHOTO MaTepuaa 22 22
Bcero (6e3 sx3amena) 144 144
IToaroroska u chada sK3amMeHa 36 36
OO0mast TpyI0eMKOCTh 4 180 180
3adyerHpie EauHUIIBT 5.0 5.0

CornacoeaHa Ha noprane Ne 19152 3



5. Coneprxxanue IMCUMIITHHBI

5.1.Pa3neynl TUCHUILINHBI ¥ BUALI 3aHATHH

Paznenbl AMCHUIIITUHBL U BUABI 3aHATUI PUBEICHBI B Tabmuie 5.1.
Tabmuma 5.1 —Pasgens! fUCIUIUIMHEBL U BULI 3aHSATHI

<
o] -~ o]
3 i n S Z g
~ = S S o = 5
(S L 2 o
= St | 58| 23 > 5
Haspanus pa3nenos AMCLUIIMHBI 2 83 c '8 o 9 S5
9] U o E o
= S & 3 w S o é E
s 2T 28 §¢
':‘ O ~—
7 cemecTp
1 OcHOBBI TEOPHH CBS3aHHBIX I10JIOCKOBBIX 8 8 8 24 |IIK-1
muauii (CITJI) ¢ HeypaBHOBEIICHHOM
AIIEKTPOMArHuTHOM cBs3b10. Knaccuueckue u
BOJHOBBIE MaTpullsl CITJI
2 YerpotictBa CBY Ha CBSI3aHHBIX JIMHUSX: 8 12 10 30 |IIK-1
HalrpaBJICHHbIE OTBETBUTENH, (HIBTPHI,
JEeTUTETN
3 Ynpasnsiemble ycrpoiictBa Ha CJI: 6 8 10 24 |1IK-1
(azoBpararenu, aTTeHI0ATOPbl, KOPPEKTOPHI
AUX u PUX
4 Metoabl UBMEPEHHUSI TAPAMETPOB 4 8 10 22 |IIK-1
YCTPOWCTB: B YaCTOTHOM JIMaIa3oHe,
UMIYJIbCHBIC H3MEPEHUS
5 MeTozpl SKCTpaKLMK TapaMeTPOB 4 8 8 20 |IIK-1
YCTPOWCTB HA CBA3aHHBIX JTMHUAX
6 [lpumenenne CAIIP ans mpoekTupoBaHUs 6 12 6 24 |1IK-1
YCTPOMCTB
HUtoro 3a cemectp 36 56 52 144
Htoro 36 56 52 144
5.2.Conep:xanne pa3neaoB THCHUILTHHBI (110 JEKIUSAM)
ConeprkaHue pa3aeinoB TUCHUIUIMH (IO JISKIMSIM) IPUBEICHO B Tadiuie 5.2.
Tabnuua 5.2 -Cozaeprkanue pa3iesioB TUCHUILIHH (110 JICKIHSM)
i g
s | i3
CozeprxaHue pa3iesoB AUCHUILIHHBI 110 g > O
HasBanus paszesnon e pasi AHCH g " &5
JCKIHUSIM 3 S 2
=3 o =
e S g
= S
7 cemecTp
1 OcHOBBI TEOPUH CBSI3aHHBIX Hcropus uzyyeHus CBA3aHHBIX JIMHUMN. 4 IK-1

nosiockoBbixX JuauN (CILT) ¢
HEYPaBHOBEIIEHHOU
AIEKTPOMArHUTHOH CBSA3BIO.
Krnaccuueckue 1 BOJTHOBBIE MAaTPULIBI
CII

Marpulibl NEpBUYHBIX TAPAMETPOB, UX
pacuer. TenerpadHbie ypaBHEHHUS: CBA3b C
Teopueil enei, noixyueHue TenerpadHbIx
ypaBHeHHUH, perienue. OcoOeHHOCTH
BOJIHOBBIX IPOLIECCOB B CBSI3aHHBIX
JUHUAX C HEYPaBHOBEIIEHHON
AIIEKTPOMArHuTHOM CBS3BIO.
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Marpuna nepenadu u Marpuna
paccestHus CBsI3aHHBIX JIMHUN. KoHeuHo-
pasHOCTHas popma TenerpapHbIX
YPaBHEHUH, UTEPALIUOHHBIA METO
peuieHus

HUroro

2 YerpoiictBa CBY Ha cBsI3aHHBIX
JIMHUSIX . HAITPABJICHHBIC OTBETBUTEIH,
(GUIBTPBI, JETUTENH

Tpu TUIIBI HAIIPABIEHHBIX OTBETBUTEIIEH
(HO) na csizannbix aunausnx (CJI).
Marpuunoe onucanne HO. Konctpykuun
CBSI3aHHBIX JIMHUM, IPUMEHIEMbIX ITPH
npoexrupoBanuu HO

Yacrotssle xapakrepuctuku HO Ha
peryispHbIx U HeperynspHbix CJI.
NMmynbcHbBIE XapaKTepUCTUKH.

HUroro

IK-1

3 Ynpasnsiemble ycrpoiictBa Ha CJI:
¢azoBpararenu, aTTeHIOATOPHI,
koppekropsl AUX nu @YX

Knaccugukanus ynpasiseMbIx
ycTpoicTB. CXeMbl M KOHCTPYKIHH
(dazoBpararenei ¢ moCTOSIHHBIM
(ha30BBIM CIIBUTOM U JIMHEHHO-
3aBHCUMBIM ()a30BBIM CIIBUTOM.
Arrentoaropsl Ha CJI.

Koppekuus ¢a3sl u KoppeKIus
aMILTUTYIbI 00pabaThIBaEMBIX CUTHAJIOB B
ycrpoiictBax Ha CJI. IIpoextupoBanue.
Oco0eHHOCTH U3MEPEHUs TApaMETPOB

HUtoro

IK-1

4 MeTo bl UBMEPEHMS TAPAMETPOB
YCTPOMCTB. B YaCTOTHOM JIMaIa3oHe,
HMITYJIbCHBIE U3MEPEHHUS

N3mepenne napaMeTpoB yCTPOUCTB HA
BEKTOPHBIX aHAJIU3ATOPaX LCIEN B
CTaTUYECKOM COCTOSIHUU. 3Mepenue
IIEPEXOIHBIX IIPOLECCOB B PEXKUME
ObIcTporo ynpasieHus. IMmynbcHble
U3MEPEHMs], B TOM YHUCJIE OLICHKA
HEJIMHENHBIX UCKa)KCHUI

HUroro

IK-1

5 MeTozpl SKCTpaKLMK [1apaMeTPOB
YCTPOICTB Ha CBA3aHHBIX JTUHUIX

ITocTaHOBKa 33124 SKCTPAKIUH KaK 4acTU
MPOEKTHBIX paboT. Mcnonk3oBanue
pe3ynbpTaToB JUIst J0pabOTKKU MOJIEeNeH U B
IIpoeKTHpoBaHuU. IIpumeps! sKCTpaKkun
4aCTOTHOM 3aBUCHMOCTH I1apaMETPOB:
PE3UCTUBHBIX MIOTEPH, IOTEPD B
IURJIEKTPUKaX

Hroro

IK-1

6 [Ipumenenne CAIIP mns
IIPOCKTUPOBAHUS YCTPOICTB

ITocTanoBka 3agaun
ABTOMATU3UPOBAHHOIO IIPOECKTUPOBAHHUSL.
bubnuoreku 31€eMEeHTOB YCTPOUCTB!
OTPE3KOB IOJIOCKOBBIX JIMHUH IEpeadH,
CBSI3aHHBIX JIMHUH, PETYITUPYIOIIUX
JJIEMEHTOB, Pa3BA3bIBAIOIIUX JIEMEHTOB,
COEIMHUTEIICH.

IK-1

CornacoBaHa Ha noptane Ne 19152




Ontumuzanus pazpadaTbIBaeMbIX 2
YCTPOMCTB C Y4ETOM 3aJaHHBIX
napaMeTpoB U MOTYyYaeMbIX
XapaKTEepPUCTUK

HUroro 6

Htoro 3a cemectp 36

5.3.Pa3aensl IHCHHMIUIMHBI H MEKIUCIHUIUIMHAPHBIE CBSI3H ¢ 00ecieYuBAIOIMMMH (MPeAbITyIIHMHA)
u obecreuynBaeMbIMH (MOCJIETYIOIINMH) THCIHIIHHAMEA
Pazienbl AMCHMIUIMHBI U MEKAUCIMIUTMHAPHBIE CBS3H C 00SCIIEUMBAIOIMMHE (IIPEABIIYIIUME) U
obecrieunBaeMbIMU (IO CIIEAYIONMMHE) TUCIUIUIMHAME MIPEICTaBICHBI B Tadmuie 5.3.
Tabmuma 5.3 -Pazaens! AUCHUIIMHBI M MEXIUCIMIUTMHAPHBIE CBS3H

Ne paznenoB JaHHOM JUCHUIUIMHBL, IS KOTOPBIX HEOOXOIMMO
HauMeHOBaHME TUCLUILIMH U3y4YeHHe 00eCIeYMBAIOIIUX U 00€CIICUNBAEMBIX JTUCIUILIIHH
1 2 3 4 5 6
[IpeamecTBytomue AUCHUTUINHBI
1 Beenenue B nmpodeccuro +
2 UaTerpanbHble yCTpOcTBa +
Panuo3IEeKTPOHUKU
3 KoMmmipioTepHO€ MOJIETUPOBAHUE + +
npoueccoB B POC
4 MozaenupoBaHUeE U SKCTIEPUMEHT B N N
CO3JIaHMH HIIEKTPOHHBIX CPEICTB
5 Teopetuueckue 0CHOBBI +
ANEKTPOTEXHUKU
6 DkcnepuMeHTaIbHBIN aHAIN3 + +
[Tocnenyromue AUCUUTUIAHBI
1 ABTOMaTHU3MpOBaHHOE +
npoexrupoBanue POC
2 KoHCTpyHpOBaHUE U TEXHOIOTHS + +
MHUKpPO- ¥ HAaHOJIEKTPOHHBIX CPE/ICTB

5.4.CooTBeTCTBHE KOMIIETEHIN, (JOpMUPYEMBIX NP U3YYEeHUU JUCHUILIMHBI,  BUA0B 3aHATHI
CootBercTBHE KOMMETCHIHH, (HOPMHUPYEMBIX MPH W3yYEHUU TUCIUILIMHBI, W BUIOB 3aHATHI
MpeCcTaBiIeHo B Tabmuie 5.4

Tabmuna 5.4 — CooTBercTBME KOMIIETEHIMM M BHIOB 3aHATHH, (OPMHPYEMBIX IIPH HM3YyYEHUH
JTUCIUTIINHBI

= Bup! 3aHsTHit

= =

o

O = = =3 O 8 =

5 = S © C 5 8 = DOopMBI KOHTPOJIS

0] =1 o7 8 O T 5

E Z 2 £ g 2

g 2 g ag 288

N2 = O F

[IK-1 + + + Konrponesnas pabora, Dx3ameH,

KoHcnekT caMomoAroToBKHY,
Co0OecenoBanue, OT4uer mo
naboparopHoii padote, Pacuetnas
pabora
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6. UHTepaKkTHBHbIE MeTOABI U (POPMBbI OPraHU3ALUU 00yYeHHs

He npenycmorpeno PYII

7. JlJabopaTopHbie padoThI

HaunmeHnoBaHue 1abopaTopHBIX padoT nmpuBeneHo B Tadmuue 7.1.
Tabmumna 7. 1 —HanmenoBaHue 1a00paTOpHBIX paboT

] L=
= 3 5
3 = =
2 S
= o a2
HazBanus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 5 S o
° 2 £
2 X
= S
7 cemecTp
1 OcHOBBI TEOpUHU CBSI3aHHBIX 3urakomctBo ¢ CAIIP AWRDE, 4 IIK-1
nosiockoBbixX Juaul (CILT) ¢ MOJTy4E€HIE OCHOBHBIX HABBIKOB
HEypaBHOBEILIEHHOM IIOCTPOEHUS U PacyeTa XapaKTepUCTUK
ANIEKTPOMArHUTHOMN CBSA3bIO. NPUHLIUIHAIBHBIX CXEM
Kiaccuueckue u BOIHOBBIE MaTpPHIIbI
CHJ;C CCKHC 1 BOIHOBBIC MATPUIBL | 1154 6xrppoBanie n onTiMH3aIis 4
MUKPOBOJIHOBBIX YCTPONCTB (PUIBTPOB Ha
CBSI3aHHBIX JIMHUAX MEPEaadn
Hroro 8
2 YerpotictBa CBY Ha cBsSI3aHHBIX HccenenoBanye MMIyIbCHBIX IK-1
JMHUSX. HalIPaBJICHHbIE OTBETBUTENH, | XapaKTEPUCTUK JIMHUU MEPeaadn
WIBTPBI, JETUTEITN
b PEI, AiciiTe HccenenoBanne 4acTOTHBIX 4
xapakrepuctuk ®HY
Pacuer xapakTepucTUK CBA3aHHBIX 4
II0JIOCKOBBIX JIMHUI Nepenaun
Htoro 12
3 Ynpasnsiemble ycrpoiicta Ha CJI: | [IpoekTupoBaHue AUCKPETHOTO 4 IK-1
(azoBpararenu, aTTEeHIOATOPHI, ¢azoBpararesns
Ki kropsl AUX n @YX
OPPEKTOPp IIpoexTrpoBaHue aHAIOrOBOTO 4
¢azoBparmaresns
Hroro 8
4 MeTo bl UBMEPEHMS TAPAMETPOB HccenenoBanne 4acTOTHBIX IK-1
YCTPOICTB: B YaCTOTHOM JMANa30He, |XapaKTEPUCTHK B UMIYIIbCHOM PEXUME
UMIYJIbCHBIE H3MEPEHUS
YABCHBIC H3MCPE Hccnenoanune xapakTepUCTUK 4
HaIpaBJIEHHOTO OTBETBUTENS
Hroro 8
5 MeTozp!l SKCTpaKkIMK apaMeTpoB | DKCTPAKIIMS apaMeTpoB IK-1
YCTPOICTB Ha CBA3aHHbBIX JTUHUAX MHUKPOI0JI0CKOBOW JTMHUH
PacueTr MaTpu4HBIX TApaMETPOB 4
OTPE3KOB CBA3aHHBIX JIMHUI
Hroro 8
6 [Ipumenenne CAIIP mns Pacuer u onrumusanus CBY nenei Ha IIK-1
IIPOEKTUPOBAHUSI YCTPOICTB ANIEMEHTAaX CO COCPENOTOUEHHBIMU
napameTpaMu
IIpoexTrpoBaHre MUKPOBOJHOBBIX 4
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YCTPOUCTB C UCMOIB30BAHUEM CPENICTB
AJIEKTPOMArHUTHOTO MOJIEIIMPOBAHUS

OnTumu3zanus XapakTepuCTHK 4

MHUKPOBOJTHOBBIX YCTPOMCTB

Htoro 12
Hroro 3a cemectp 56

8. [IpakTnyeckue 3aHATHS (CEMHHAPBI)
He npenycmorpeno PYII

9. CamocTrosiTe/ibHas padoTa
Bunpl camocTosiTenbHON paboThl, TPYAOEMKOCTh M (hOPMHUPYEMble KOMIETEHIIMHU TPEACTABICHBI B

tabmuue 9.1.
Tabmuma 9.1 -Buapl caMoCTOSTENbHON pabOThI, TPYAOEMKOCTh M JOPMUpPYEMbIE KOMIIETSHIIUU
& g =
= 2 =
3 = =
. > o =
Bunsl caMocrosTensHOU S 20
HasBanus pasnenos 5 S5 @OpMBI KOHTPOJIS
paboTel o S =
3 o =
a 2 2
~ S
7 cemecTp
1 OcHoBBI TEOpUU [TpopaboTka JIEKIIHOHHOTO 4 |1IK-1 KonrponesHas pabora,
CBSI3aHHBIX MTOJIOCKOBBIX | MaTepHasa Pacuernas pabora
muaun (CILUI
(CILI) c . OdopmieHre 0TYETOB IO 4
HEYpaBHOBEILIEHHON
CYPABHOBCILCHHO) naboparopHbIM paboTam
SIEKTPOMArHUTHOM
cBs3bi0. Kimaccnueckue n | ATOTO 3
BOJHOBBIE MaTpullsl CITJI
2 Yerpoticta CBY Ha ITpopaboTKa JIEKIIMOHHOTO 4 IIK-1 Koncnexr
CBSI3aHHBIX JTMHUAX: Mmarepuaia CaMomnoJAroToBkH, OTUeT
HAIIPaBJICHHBI i
paBiCHHbBIE O(OpPMIEHHE OTYETOR M0 6 no nabopartopHoi pabore
TBETBUTENH, (PUIBT
OTBC en, ¢ PEL, naboparopHbIM paboTam
JEeTUTETN
Htoro 10
3 Ynpasisembie [TpopaboTka JIEKIIMOHHOTO 4 IIK-1 Koncnexr
ycrpoiictBa Ha CJI: Marepuaia CaMOIIOATOTOBKH,
a30BpaIIaTeNn
(asospamaren, OdopmiieHre 0TYETOB 110 6 IéOngOHBHaH pabora,
aTTEeHIOATOPHI, aGOPATOPHBIM PaBOTaM obecenoBaHue
koppekTropsl AUX n @YX
Htoro 10
4 MeTobl UBMEPEHUS [TpopaboTka JIEKIIMOHHOTO 4 IIK-1 Koncnekr
napaMeTpoB YCTPOMCTB: B | MaTepuala CaMoMnoAroToBkH, OTUeT
YaCTOTHOM JAHa i
CTOTHOM JIMara3oHe, T Ty —— 6 no nabopartopHoii pabore
UMIYIbCHBIE H3M
YABCHBIC H3MCPCHHUA nabopaTtopHbIM paboTam
Htoro 10
5 MeToap! SKCTpaKkIuu [TpopaboTka JIEKIIMOHHOTO 4 IIK-1 Koncnekr
napaMeTpoB YCTPOMCTB Ha | MaTepuala CaMoMnoAroToBkH, OTUeT
CBSI3aHHBIX JTMHUAX OQOPMICHHE OTIETOB 110 4 no nabopartopHoii paboTte
nabopaTopHbIM paboTam
Hroro 8
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6 [Ipumenenne CAIIP ans | [IpopaGoTka JIEKIIMOHHOTO 2 |IIK-1 Koncnekr
MIPOEKTHUPOBAHUS Marepuaia CaMOIIOJITOTOBKH,
YCTPOUCTB Ty —— 4 Pacuernas pabora,
nabopaTopHbIM paboTam Jksamen
Hroro 6
Htoro 3a cemectp 52
IloaroroBka u caada 36 OK3ameH
9K3aMEHa
Htoro 88
10. KypcoBasi pagora (mpoeKT)
He npenycmorpeno PYII

11. PeliTuHroBasi cucreMa JIsl OLEHKH YCIIeBAeMOCTH CTYICHTOB

11.1. banabHble OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 —bannpHbIe OLIEHKH TSl 2TIEMEHTOB KOHTPOJIS

. . MakcuMmalbHbIN
o MakcuMmalbHbIN MakcuMalbHbIN
DneMeHTHI yueOHOI Oai 3a mepuoa Bcero 3a
6amn Ha 1-yio KT ¢ | Gayun 3a nmepuon
JEATeIbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | Mmexnay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
Konrponbhas pabora 10 10
Otuer o nmabopaTopHOi 10 10 20
pabote
Pacuernas pabora 20 10 10 40
HToro Makcumym 3a 20 20 30 70
epUOJT
OK3aMeH 30
Hapacraromum utorom 20 40 70 100
11.2.11epecuyer 6a/1/10B B OLIeHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuet 0anyIoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH IMpeCcTaBieH B Tabnuue 11.2.
Tabmuma 11. 2 —Ilepecuer 6ayIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH
bamibl Ha 1aty KOHTPOJIBHOW TOUKH Orenka
> 90% o1 MakcuManibHON cyMMbI OamioB Ha aaty KT 5
Ot 70% no 89% o0t MakcumanbHOU cyMMbI OanioB Ha aaty KT 4
Ot 60% o 69%o0T MakcumanbHOU cyMMbI OansioB Ha aaty KT 3
< 60%o0T1 MakcumanbHOU cyMMbI OamioB Ha naty KT 2

11.3.11epecyeT cyMMbI 062/1J10B B TPAAUIMOHHYI0 H MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPAIUIIMOHHYIO M MEXIYHAPOIAHYIO OLIEHKY MPEACTABIEH B TalIuIe

11.3.
Tabmuma 11. 3 —lepecuer cymMmMBbl 6aJUIOB B TPAAULMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
HroroBast cymma Oasios,
Ornenka (I'OC) YUYUTBIBAET YCIICUTHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (omuuno) (3auTeHO) 90 - 100 A §TiunHO)
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85 - 89 B ¢uenp xoporiio)

4 (xopor1o) (3a4TeHo) 75 -84 C foporo)
70-74 D )
TOBICTBOPUTEIIHHO
- y | 65 - 69 g P
OBJICTBOPUTEIBHO) (3a4TEHO
P 60 - 64 E flocpenctBenHo)
2 (Heynosaietsoputeibho) (He Hwmxe 60 6ayos F (HeynoBIeTBOPHUTEIBHO)

3a4TEHO)

12. Y4e6Ho-MeTONMYECKOE 1 HH(POPMALMOHHOE O0ecnedyeHne T CIUIIMHBI

12.1.0OcHoBHas JuTepaTypa
1. Cps3aHHBIC TOJIOCKOBBIC JIMHUU M YCTPOHCTBa Ha MX ocHoBe. Yacth 1. YueGHoe mocobue /
Mautorun H. JI., Cemeno 3. B., Jlommunos A. I, CerueB A. H. - 2012. 176&. [DnekrpoHHbIi pecypc] -
Pesxxum noctyna: http://edu.tusur.ru/publications/196#ra oopamenus: 02.05.2017.
2. Cas3aHHBIC MOJOCKOBBIC JIMHUM U YCTpPOWCTBa Ha UX ocHoBe. Yacth 2: YueOHoe mocoodue /
Mautorun H. /1., Cemeno 3. B., Jlommunos A. I, CerueB A. H. - 2012. 244. [OnekrpoHHbIN pecypc] -
Pesxxum noctyna: http://edu.tusur.ru/publications/196#ra oopamenus: 02.05.2017.

12.2.lonoiHUTeIBbHAS JTUTEPaTypa
1. MWzmepenue napamerpoB BU u CBY ycTpoiCTB ¢ MOMOLIBIO0 BEKTOPHBIX aHAJIN3aTOPOB LieNen
P4-11-01 u 0630p-103: Metoauueckue ykasanus / Mamotun H. /1., CemenoB D. B., Jlomios A. T. -
2012. 71c. [Onekrponnsiii pecypc] - Pexum mocryma: http://edu.tusur.ru/publications/195%ara
obpamenus: 02.05.2017.

12.3¥Y4eOHO-MeTOANYECKHUE MTOCOOUSH

12.3.1.06s3aTes1bHbIE y4eOHO-MeTOIMYeCKUEe MOCOOUst

1. Texuuueckas dnekTpoauHaMuka, OCHOBBI  JNEKTPOAMHAMHKH W  PaclpOCTpaHEHHE
paaroBoiH, AHTeHHBI U ycrpoiictBa CBU: Jlaboparophsrit npakrukym / Koporogos B. C., Koznos B. T,
Hlocrak A. C. - 2012. 137 c. [DOnekrponHbli pecypc] - Pexum  nmocryna:
http://edu.tusur.ru/publications/131fkra o6pamenus: 02.05.2017.

2. TexHuueckas 3neKkTpoauHaMuka. YueOHbIH npaktukym / Koporogos B. C., Kosmor B. I,
Hlocrak A. C. - 2012. 159 c. [DnekrpoHHblii pecypc] - Pexum  mocryna:
http://edu.tusur.ru/publications/132€xra o6pamenus: 02.05.2017.

3. DOnexkTpoJMHaMHUKa M  MHUKPOBOJHOBAsS  TEXHUKA.  MeToAWYecKHe  yKa3aHui IO
camocTostenbHOU padote / Bamkupo A. U. - 2012. 20c. [DnekrpoHHblid pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/149ra o6pamenus: 02.05.2017.

12.3.2Y4e0H0-MeTOAMYECKHE TOCOOMSA A5l ML C OTPAHNYEHHBIMHM BO3MOKHOCTAMH 310POBbS

YueOHO-MeTOoqMUeCKUe MaTepraibl s CaMOCTOSATENIbHOW U ayIUTOPHOM paboThl 00ydaronIuXcs
U3 YKCJIAa MHBAJIHMJIOB MPEJOCTABIAIOTCA B (popMax, aganTUPOBAHHBIX K OIPAaHMUYCHHSIM HX 310POBbS U
BOCHPUATHS UH(OPMALIUH.

J1s1 Iun ¢ HapyLIeHUsIMHM 3peHM

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA,;

- B [IEYaTHOM (popMe yBEIMUEHHBIM HIPUPTOM.

JIs1 Inn ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA,;

- B [IeUaTHOM (opme.

JI1s1 M1 ¢ HApyLIeHUsIMM ONIOPHO-ABUIaTe/ILHOI0 anmnapara:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA,;

- B IIeUaTHOM (opme.

12.4.ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBbI H TpedyemMoe
NporpaMMHoe odecreyeHne

1. http://www.awrcorp.com/resource-library

2. http://'www.eurointech.ru
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13. MarepuajabHO-TeXHHYeCKOe ofecnedeHue TUCHUTLINHBI
13.1.00mue TpedoBaHNSA K MAaTepHAJIbLHO-TeXHUYECKOMY 00ecriedeHUI0 TUCHHMIJIUHBI

13.1.1.MarepuajJbHO-TEXHUYECKOE O0ecneyeHne ISl JTeKINOHHBIX 3aHATHii
Jlnst mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX U HWHAWBHUIYAIbHBIX KOHCYIBTALUH,
TEKYIIETr0 KOHTPOJS M MPOMEXKYTOUHOM aTTeCTALMK HCIIONb3yeTCsl yueOHasi ayIuTOpHsl, C KOJMYECTBOM
MOCA/IOYHBIX MECT He MeHee 22-24,000pynoBaHHas TOCKON U CTaHAApTHOM yueOHO# Mebemnbio. iMeroTcs
HarIsHbIE TTIOCOOMS B BHJIE MPE3EHTALUHN 110 JICKIMOHHBIM pa3iesiaM AUCIUTLTHHBL.

13.1.2.MarepuajibHO-TeXHUYECKOE OOecreueHue s J1a00paTopHBIX padoT
JlaGopatopHsbie 3aHATHS TPOBOJATCS B 1abopartopun 316mmaBHoro xopryca TYCVYP, roe umeercs
o0opynoBaHue JUIS IPOBEACHUS AEKTPOPU3NUECKUX n3MepeHuit, a Takxke B nomemennn CKb «Cmena»
(ayn. 109 mk., 104 mx. TYCVYP), ocHalieHHOM HEOOXOJMMBIM HAyYHO-TEXHUYCCKHUM OOOPYIOBAHUCM.
Kpome Toro, gacte 3a/aHuil BBIMIOJTHSAETCS B KOMIBIOTEPHOM KJIacCe C KOJIMYECTBOM pabO4YMX MECT He
MeHee 15.

13.1.3.MarepuanbHO-TeXHHYeCKOe 00ecniedeHNe 1JIsl CAMOCTOSITeIbHOI padoThI
JIns caMOCTOSITeNbHON PabOThl MCIOJb3YyeTCsl ydeOHas ayauTopusi (KOMIBIOTEPHBIH KI1acc),
pacrnionioxxerHas 1o aapecy 634050,r. Tomck, np. Jlenuna, 40, 23tax, ayn. 233.CocTtaB 000py10OBaHHUSA:
yueOHas MeOenb; kommbrtorepbl kimacca He Hibke [ID9BM INTEL Celerom D336 2.8Tu. - 5 mr,
kommbioTepel  moakmtoueHel kK cetu  MHTEPHET wu o0ecneuwBaioT AOCTYyll B JJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

13.2.MarepuajibHO-TeXHHYecKoe o0ecnedeHne TUCHMIIMHBI JUIS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMM 310POBbS

OcBoenue aucrumiunabl gunamu ¢ OB3 ocymiecTBiseTcss ¢ UCIONIb30BaHUEM CPEICTB O0ydeHHS
OOI1ero U CHENHUAIBHOTO Ha3HAYEHUS.

[Ipu oOy4eHHMH CTYIEHTOB € HApPYyLUeHHUSIMM CJIyXa [PEeIyCMOTPEHO HCIHOJIb30BAHUE
3BYKOYCHJIMBAIOIIEH — ammaparypbl, MYIbTUMEIMHHBIX CPEIACTB M JAPYTUX TEXHUUECKUX CpPEICTB
npueMa/iepenadn yaeOHOH MHQOpPMAIMK B JOCTYMHBIX (OpMax JUisl CTYISHTOB C HapyIICHHSIMH CIyXa,
MOOHJIBHOM CHCTeMBI 00Y4EHUS IS CTYACHTOB C MHBAIUIHOCTbIO, TOPTATUBHON MHIYKIIMOHHON CHCTEMBI.
VYuebHas aynmuTopusi, B KOTOPOH 00ydarOTCsl CTYIEHTHI C HapyLIeHHEM CllyXa, 000pyloBaHa KOMITbIOTEPHOM
TEXHUKOH, ayIUOTEXHUKOU, BUIACOTEXHUKOU, AIEKTPOHHOM 10 CKOM, MYJIETUMENUUHON CUCTEMO.

[Ipu oOy4eHHH CTYIEHTOB € HAPYHIEHHMSIMH 3PEHHMSIMH IPEIyCMOTPEHO HCHOJIb30BAaHUE B
JICKIIMOHHBIX U YYEOHBIX ayTUTOPHUSIX BO3MOKHOCTH IPOCMOTPA YAAJICHHBIX 00BEKTOB (HaIIpuMep, TeKCTa
Ha JJOCKE WJIM CJIaii/ia Ha SKpaHe) MPH TIOMOIIY BHICOYBEIHMYUTENICH TS YIAICHHOTO MTPOCMOTpa.

[Tpu 00y4eHUU CTYICHTOB ¢ HAPYLIEHUSIMH ONMOPHO-IBHUIATeIbHOI0 aNmapara HCIOIb3YIOTCS
aIbTepPHAaTUBHBIC YCTPOWCTBAa BBOJA MH(OpMAIMU M JPyrHe TEXHUYECKUE CPEICTBA IpHeMa/nmepenaqn
yueOHON MH(popMaIMK B JOCTYIMHBIX (OpPMax Ui CTYACHTOB C HAapYIIEHUSMH ONOPHO-IBUTATEIBHOTO
arrapara, MOOMJIBHOM CUCTeMbI 00yUeHHUS IS JIIOAEH C MHBAJIHIHOCTHIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1.OcHoBHbIe TpeOOBaHus K GOHAY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEH AUl

@OHJI OLIEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJIBHBIE 33JaHUS, HCIOJB3YEMBIE IJISl OLIEHKH
Cc(OPMHUPOBAHHOCTH U OCBOCHHUS 3aKPEIUICHHBIX 3a JAUCIUIUIMHOW KOMIIETCHLIUH NpU TNPOBEACHUHU
TEKyIIeH, TPOMEKYTOYHOM aTTeCTalluy 0 AUCIUILIMHE IPUBEACH B IPUIOKEHHH K paboyeil mporpaMmme.

OObéM dacoB, MpPEIyCMOTPEHHBIX YUEOHBIM IUIAHOM JUIsl W3YYeHUS UCLUIUIMHBI, MO3BOJISIET
OCBETUTH TOJIHKO HanOoJiee BaKHBIE MOMEHTHI U PACKPBITh 0a30BbIe MOHATHUS MPH YTEHUH JeKIHi. [loatomy
Py  pea3aliM TMPOTPaMMbI  CTYIEHTHl JOJDKHBI paboOTaTh CaMOCTOSTENIbHO KakK IPHU IMTOBTOPESHUHU
JIGKIIMOHHOTO Marepuajia, TaK W IpU TOATOTOBKE K J1a0OpaTOPHBIM M TPAKTHYECKUM 3aHsATUsAM. Jlis
obecrieueHns1 3(P(PEeKTUBHOTO YCBOCGHUS CTYACHTAMH MAaTE€pUaliOB THUCIMIUIMHBI HEOOXOIMMO Ha IEPBOM
3aHATHUM TIO3HAKOMUTh HX C OCHOBHBIMHU TMOJOXKEHHAMH M TpeOOBaHMAMH paloueil Mporpammel, ¢
MOJUIEKAIIMMHI U3y4EHUIO0 TEMaMH, CIMCKOM OCHOBHOW M JOMOJIHUTEIBHOW JINTEPATYPHl, C IHOJIOKEHUAMHU
0aJUTbHO-PETHHIOBOI CHCTEMBI OLIEHKH ycrieBaeMocTH. Ha sekimsx HeoOxomuMo oOpaiiare BHUMaHHE Ha
0COOCHHOCTH MPUMEHEHHsI PaccMaTpuBacMOr0 MarepHaia B MOCIENYIOMIMX Kypcax, a Takke B Oymyrieit
npodeccnoHanbHOM AeATeNbHOCTH. [l yBENWYEHUs] 3aMHTEPECOBAHHOCTH W TOBBIIMICHHUS KOMIETEHIMN
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CTYIEHTOB CJIEAYET B YUeOHOM TPOIIECCE MPUMEHSTh HHTEPAKTUBHBIE METO/IBI O0YUCHHS.

14.2Tpe6oBanus K (poHIY OLIEHOUHBIX CPEICTB AJsl JHI[ C OTPAHMYEHHBIMH BO3MOKHOCTAMH

3/I0POBbSI

Jns CTyIEeHTOB C MHBAJIMAHOCTBIO MPEAYCMOTPEHBI JOMOJHUTEIBHBIE OLIEHOYHBIE CPEICTBA,
MepeYeHb KOTOPBIX YKa3aH B TaOIUIIE.

Tabauna 14 —/lonoHUTEIbHBIE CPEICTBA OLCHMBAHUS ISl CTYICHTOB ¢ HHBAJIM/IHOCTHIO

Kareropuu ctyieHTOB

Bunpl TOMOIHUTEIBLHBIX OLICHOYHBIX
CpENCTB

@opMBbI KOHTPOJISL U OLEHKHU
pE3YNBTaTOB 00yUeHUs

C HapyueHusMHu
ciryxa

TecTbl, MUCbMEHHBIE CAMOCTOSTEIHHBIE
paboThI, BOIPOCHI K 3a4ETYy,
KOHTPOJIbHBIE PaOOThI

IIpeuMyILIeCTBEHHO TUCEMEHHAs
IIpOBEpPKa

C HapyueHusMHu
3peHus

CoGecenoBaHue 10 BOIPOCAM K 3a4ETy,
ONPOC M0 TEPMUHAM

[TpeuMyIIeCTBEHHO yCTHAs MPOBEPKa
(MHIMBHTYATBHO)

C HapyleHusMHu
OIIOPHO-
JBUTaTEIILHOTO
armapara

Pemenne nucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbBIE
CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_ICCTBCHHO JUCTAaHIIMOHHBIMH
MCTOdaMHU

C orpaHMyYEeHUSIMH TIO
00IIeMEeTUITUHCKUM
MOKa3aHUsIM

TecTsl, MUCbMEHHBIE CAMOCTOSTEIHHBIE
paboThI, BOIIPOCHI K 3a4eTYy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[TpenmyIecTBEHHO POBEPKA
MCTOOdaMU, UCXOOA U3 COCTOAHUA
oOydaroIerocst Ha MOMEHT IIPOBEPKU

14.3Metoauyeckue peKOMEHIAIMHU N0 OLEHOYHBIM CPeACTBAaM /s JIUL ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 mpemycmarpuBaeTcss AocTynHas ¢opma TNperoCTaBleHHUS 3aJaHUi
OLICHOYHBIX CPEICTB, 3 UMEHHO!

- B re4yatHoi opme;

- B IIeUaTHOM (popme ¢ yBeNMUYEHHBIM MIpUdTOM;

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTE€HHUS aCCUCTEHTOM 3a/laHusl BCIyX;

- IIPEOCTABICHNE 3a/IaHUS C HCIIOJIb30BAHUEM CYPJIONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMUYMBAETCS BPEMsI HAa IOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOTIPOCHI. {711 TakuX CTYJEHTOB MpPEAyCMaTPHUBACTCS JOCTyMHas (GopMa MpeIoCTaBICHUsS OTBETOB Ha

3alaHus1, a UMCHHO.

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIB30BAHUEM YCIIYT ACCHCTEHTA;

- MPECTaBICHUE OTBETOB YCTHO.

[Ipouenypa olleHWBaHUS PE3YIBTATOB OOYyUEHUS WHBAJIMAOB IO AWCIUIUIMHE MPETyCMAaTPUBACT
npenocTarieHue nHhopMaluu B GopMax, aTanTHPOBAHHBIX K OTPAHHYEHUSM UX 37I0POBbSI U BOCIIPHATHS

uHpOpMaLUK:

Jlist M ¢ HapyLIeHUsIMHM 3peHM

- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA,;

- B [I€YaTHOM (popMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 ML ¢ HapyLIeHUsIMM CJIyXa:

- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA,;

- B IIeUaTHOM (opme.

JL1s1 nL ¢ HapyLIeHUsIMM ONIOPHO-ABUIaTe/ILHOIO anmnapara:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA,;

- B IIeUaTHOM (opme.

[Tpu HEOOXOAMMOCTH Il OOYJAIOIIUXCS ¢ MHBAJIUIHOCTHIO MPOIIEYpa OLIEHUBAHUS PE3yJIbTaToOB
00y4eHUsI MOKET MPOBOJAUTHCS B HECKOJIBKO JTAIlOB.
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1. Beenenne
®onn onenounbix cpeacts (POC) sBusieTcs MpUIOKEHHEM K pabodell mporpaMMe JUCIHUILUIAHBI
(MIpakTHKK) W TMPEICTABIAET CO00M COBOKYITHOCTH KOHTPOJIbHO-M3MEPUTEIBHBIX MarepuasioB (TUIOBBIC
3amaun (3alaHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JIp.) ¥ METOIOB MX MCIOJIb30BaHMUS, TIPETHA3HAYCHHBIX
IUISL U3MEPEHUS YPOBHS IOCTHKECHHUS CTYAEHTOM YCTaHOBJICHHBIX PE3yJIbTaToOB 00yUCHHUSI.
®OC mno pmucuurumHe (IPaKTHKE) HMCHONB3YeTCsl MPH TPOBEACHUU TEKYIIETO KOHTPOIS
YCIIEBAEMOCTHU U IIPOMEKYTOYHOM aTTECTALMU CTYICHTOB.
[epedens 3aKpeIJICHHBIX 33 AUCIHUILUTMHON (MPAKTUKON) KOMITETECHIIUI TIpuBeieH B Tadmuie 1.
Tabmuma 1 —IlepeueHb 3aKpeIUICHHBIX 33 JUCUUIUIMHONW KOMIETEHIHH

Kon

DopMyIHpPOBKa KOMIIETEHLIUA

Otanbl GOPMUPOBAHHS KOMITETEHIIUH

IK-1

HUCCICAO0BaHUA

CIIOCOOHOCTHIO MOJIEIUPOBATH OOBEKTHI U
MMpOHECCChI, UCIIOJIb3Yd CTAaHAAPTHBIC IMMAKCThI
aBTOMaTU3UPOBAHHOIO IIPOEKTUPOBAHUS U

YCTPOMCTB ;

J1oJKEeH 3HaTh CTaHJAPTHBIE IIAKEThI
MIPUKIIAHBIX IIPOTrPaMM,
OPUEHTUPOBAHHBIX HA PEIICHUE HAYYHBIX U
IIPOEKTHBIX 3a/1a4 PaJUONIEKTPOHUKH ;
J10JKEH yMEeTh IPUMEHATH KOMIIBIOTEPHBIE
CUCTEMBI U MAKEThI PUKIIAIHBIX
IIpOrpaMM JUIsl IIPOECKTUPOBAHUS U
HCCIIEN0OBAHUS PAIUOTEXHUYECKUX

JloykeH BiaeTh TUIIOBBIMU
MIPOTrPaMMHBIMU CPEJICTBAMM JIJIst
aBTOMATU3AIMU IPOECKTUPOBAHUS U
MOJICJIMPOBAHUS PAJAHOIIEKTPOHHBIX
LIETIEH, YCTPOUCTB U CUCTEM ;

OOmire xapakTepUCTHKHU MOKa3aTele U KpUTEpUEB

MIPUBEICHBI B Ta0nuIe 2.

OLICHUBAaHUA KOMHCTCHI_[I/Iﬁ Ha BCECX JTalax

Tabnuia 2 —OO0mue XapaKTepUCTHKH MOKa3areaed 1 KpUTEpHUEB OLIEHUBAaHHUS KOMIIETEHIUH 10 Tarnam

Iloka3arenu u
KpUTEPUU

3HaThb

YMmeTn

Bnaznets

Ob6nanaer dpakTHUECCKUMHU
U TEOPETUYECKUMU
3HaHUSMH B IIpeJienax
n3y4yaeMoi o0nacTu ¢
MOHUMaHHEM T'PaHHII
MPUMEHUMOCTHU

OT1nuuHO (BBICOKHUI
YPOBEHB)

O6nagaer Auana3zoHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX IS Pa3BUTHS
TBOPYECKHUX PEIIEHUN,
abcTparupoBaHus
npobiem

Konrponupyer padory,
MIPOBOJIUT OIICHKY,
COBEPILECHCTBYET ACUCTBUSA
paboThI

Xopoiio (6a30BbIit | 3HAET PaKThI, MIPUHITUIIBI,

Oo6namaer qMana3’oHoOM

beper oTBeTCTBEHHOCTH 32

YpPOBEHB) IpoIiecchl, oouIue NPAaKTUYECKUX YMEHHUH,  |3aBEpLICHHE 337134 B
MOHATHUS B Tpeesax TpeOyeMbIX ISl PELICHUsT | MCCIIeJOBAHUH,
u3y4yaeMon obnmactu OTIpeJIeNIEHHBIX MTPOOJIEM B | IPUCIIOCAOINBACT CBOE

00JIacTH UCCIIeIOBaHUS MOBEJICHHE K
00CTOATENILCTBAM B
pereHnu mpooiaem

VYnosnerBopurenbH | Obnagaer 6a30BbIMH OO6mnagaeT OCHOBHBIMU PaboTaer mpu npsmom

o (moporosbIit 0OIIMMU 3HAHUSIMU YMEHUSMH, TpeOYeMbIMH | HAOMIONCHUH

YpPOBEHB) JUTSL BBITIOJTHEHHSI ITPOCTHIX

3aga4

2 Peanu3anusa KoMneTeHIuii

2.1 Komnerennus IK-1

[MK-1: cmocoOHOCTHI0O MOJENHPOBATE OOBEKTHI M TMPOIECCHI, UCTONB3Ys CTaHAAPTHHIC MAKETHI
ABTOMATH3UPOBAHHOTO MIPOCKTUPOBAHUS U UCCIICTOBAHUS.
s popMupoBaHUS KOMIIETCHIIMHA HEOOXOAMMO OCYIIECTBUTE PSI ATANOB. DTarbl (OPMUPOBAHUS
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KOMITETECHIIUH, TPUMEHSEMBbIC [UIsi 3TOTO BHUABI 3aHATHH W UCIONB3yeMbIe CPEJICTBA OIICHUBAHUS
MpeCTaBICHEI B Tabnwuie 3.
Tabmuna 3 —3ransl GOpMUPOBAHUS KOMIIETEHIINH U UCIIOJIb3YEMbIE CPEICTBA OI[CHUBAHMS

CocraB 3HaTh YMeThb Bnaners

Conepxanue (uznYeCcKre 0CHOBBI MIPOBOJIUTH HaBBIKAMH

3TaroB MOCTPOCHUS U MOJICTHPOBAHKE AKTUBHBIX | aBTOMATH3UPOBAHHOTO
(YHKIIMOHUPOBAHUS Y TTACCHBHBIX pacuéra mapaMeTpoB U
AKTUBHBIX U TTACCUBHBIX | MUKPOBOJHOBBIX XapaKTePUCTUK aKTUBHBIX
MHUKPOBOJTHOBBIX ANIEMEHTOB M YCTPOMCTB C | M TACCHBHBIX
ANIEMEHTOB M YCTPOMCTB, | LIEbIO aHANIN3A U MUKPOBOJTHOBBIX
OCHOBHBIE METO/IbI OTNITUMM3AIHH UX AIIEMEHTOB U YCTPOMCTB B
U3MEPEHUS apaMeTpoB C CAIIP
ANMEKTPUICCKUX HCIIOJIb30BaHUEM
napameTpoB U porpaMm
XapaKTePUCTUK aKTUBHBIX | aBTOMAaTU3WPOBAHHOTO
Y TTACCHBHBIX MIPOEKTUPOBAHUS
MHUKPOBOJTHOBBIX

JIEMEHTOB U YCTPOUCTB ;

Bunpr 3ansiTHii * JlabGoparopHbie * JlabGoparopHbie * JlabGoparopHblie
paboTHI; paboTHI; paboTHI;
o Jlexnuwy, o Jlexnuuy, e CaMocTosITeIbHAs
e CaMocTosITebHAs e CaMocTosITebHas pabora;
pabora, pabora,
Hcnonb3yeMblie » KoutponpHas pabora; | ¢ KonrponbHas paGora;, | * OTtuer mo
cpencTBa e KoHCIEKT o KoHCHekxT nabopatopHoii padore;
OLCHUBAaHUA CaMOIIOJITOTOBKH, CaMOIIOJITOTOBKH, e PacuerHas pa60Ta;
* CobecenoBanue, * CobecenoBanue, e DK3aMeH,
e Ortuer no e Ortuer no
nabopatopHoii padore; nabopatopHoii padore;
* Pacdernas pabora; * Pacuernas pabora;
e JK3aMeH, e JK3aMeH,

@opMynMpOBKa IOKa3aTeaed U KPUTEPUEB OLICHUBAHUSA JAHHOW KOMIIETECHIUHM IIPUBEACHA B
Tabnure 4.
Tabnuna 4 —Iloka3zaTeny U KPUTEPHU OLICHUBAaHHUS KOMIETESHIIMH Ha 3Tanax

CocraB 3HaTh YMeThb Bnaners
OtnnyHo * (pu3nUYECKUE OCHOBBI * AHAJIU3UPOBATH * METOJUKOM pacyera
(BBICOKHI YPOBEHB) | (pyHKIMOHMPOBAHHUS TEXHUYECKOE 3a/1aHHUE, [1apaMeTpPOB YCTPOUCTB;

AKTUBHBIX ¥ [IACCUBHBIX | IIPOBOJUTH * HaBBIKAMH pabOTHI B
MHUKPOBOJIHOBBIX COOTBETCTBYIOIIIHE CAIIP nnsa

YCTpOIICTB; pacueTsl Ul CUHTE3a npoexrupoBanus POC;
* OCHOBHBIE METO/IBI CXEMBbI YCTPOMCTBA, * uHpopMaImei o
N3MCPCHUA PCaTN30BbIBATH NPUHOHUNAX CUMYJLIINHA
BIEKTPUYECKUX yerpoiictso B CAIIP, paboTHI YCTPOHCTB B
IapameTpoB U KOppeKTUpoBaTh Mojenu | CATIP;
XapaKTEPUCTUK JUI JOCTHKEHUS

AKTHBHBIX U TTACCUBHBIX | TPEOyeMbIX

MHUKPOBOJIHOBBIX XapaKTEPUCTHK;

YCTPOMCTB;

* AITOPUTMBI

CTaHAAPTHBIX [1aKETOB

MIPUKIIAIHBIX IPOTpamM,
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OPUCHTHPOBAHHBIX Ha

IIPOEKTUPOBAHUE
MHUKPOBOJIHOBBIX
YCTPOMCTB;
Xopomio (6a30Bblil | ¢ MeTOMIBI Pa3pabOTKH * coOpaTh 3aJaHHYIO * HaBBIKAMH pabOTHI B
YPOBEHb) AKTUBHBIX U TIACCHBHBIX | CXEMY/TOTIOJIOTHIO CAIIP nna
MHKPOBOJIHOBBIX ycrpoiictBa B CAIIP, npoextupoBanus POC;
YCTPOMCTB C MOMOILBIO MPOBECTHU
CTaHJAPTHBIX [1aKETOB COOTBETCTBYIOLIUE
MIPUKJIAIHBIX IPOTPaMM; | pacyeThbl AJs
* OCHOBHBIE METO/IbI oOecrieueHust TpedyeMbIX
U3MEpPEHUS XapaKTEPUCTHK;
ANEKTPUUECKUX
IapameTpoB U
XapaKTEPUCTUK
AKTUBHBIX ¥ TACCUBHBIX
MHUKPOBOJIHOBBIX
YCTPOMCTB;
VIOBJIETBOPUTENLH | ¢ OCHOBHBIC BUJIbI * CJIeIoBaTh * uHpopMaIueit o
0 (moporosblit AKTUBHBIX ¥ IACCUBHBIX | WHCTPYKLHUH IO MIO0CJIE0BATENBHOCTU
YPOBCHB) MHUKPOBOJIHOBBIX CO3JIaHUIO MOJIEIIN JNEUCTBUNA MPU
YCTPOMCTB, a TAKXKE ycrpoiictBa B CAIIP, IIPOEKTUPOBAHUU
METO/Ibl U3MEPEHMSI UX otoOpaxarh noxyueHHsle | ycrpoiictB B CAIIP;
ANEKTPUUECKUX XapaKTEPUCTUKH;
apameTpoB U
XapaKTEPUCTHK ;

Jlsis peanu3anuy BBIMICTIEPEUUCICHHBIX 3a7a4 OOyYCHHs MCIIOJIB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJaHus WA WHBIC MaTepUabl, HEOOXOIUMBIE Ui OICHKU 3HAHWI, YMCHUU, HABBIKOB M (MJIM) OIBITA
dbopMUpOBaHHUS KOMIIETCHIIMA B TMPOILECCE OCBOCHUS

ACATCIBHOCTHU,

XapaKkTEepU3YIOLUX HTallbl

3 TunoBbie KOHTPOJILHBIE 3aJaHUsI

o0Opa3oBareIbHON IPOTPAMMBI, B CIEIYIOIIEM COCTABE.

— S-mapameTpbl, pacupoCTpaHEHHE BOJIH, NAJAIONMEe W OTPAKEHHBIC BOJHBI, YAaCTOTHHIE

XApaKTepUCTUKH, HUMIIYIbCHBIE XapaKTEPUCTUKH, CPEICTBA M3MEPEHUS YAaCTOTHBIX M HUMIIYIbCHBIX

XapaKTEepPUCTUK

— 2. Yem oTIHMUAIOTCA IENH C PACHPEACICHHBIMH ITapaMeTpaMH OT LIEeTeH ¢ COCPEAOTOUCHHBIMHU

napamMeTpamu.

3.1 Bonpockl Ha CaMONOATOTOBKY
— Ipunuun paboTsl pa3oBpaiarens
— Kunaccudukamnus u cBoiicTBa HalpaBJIeHHBIX OTBETBUTEICH
— Bapuantsl peanu3zaiun tornonorur CBY-(uibTpoB Ha CBA3aHHBIX JTHMHUAX

3.2Bomnpockl Ha codeceToBaHNE

3.39Kk3aMeHallHOHHbIE BONPOCHI
— 1. IlepBuunble, BTOpHUHbIEC U pabouue nmapameTpsl TuHMNA nepenauyn CBY konebanuii.

— 3. DKBauBaJIeHTHbIE cXeMbl JIuHUH nepegaun CBY konebanui, CBSI3aHHBIX JIMHUH MEepeIavH.
— 4. TenerpadHblie ypaBHEHHUS IS CBI3aHHBIX MTOJIOCKOBBIX JIMHUN TIEpeiauydl v UX PEILICHHE.

- b, ManI/I‘IHBIe nmapaMeTpbl OAWHOYHBLIX W CBA3AHHBIX JIMHUMN nepecaayun, ABYXIIOJIOCHUKH,

YCTBIPCXIOJIOCHUKHU, BOCBMUIIOJIOCHUKH.

— 6. [laiiTe ompenerneHHe MOHSATHS YacTOTHO-CEIEKTHBHOTO ycTpoiictBa ((puisrpa). Kakue
OCHOBHBIE€ THIbI (PUIBTPOB HCHOJNB3YIOTCS Ha MpakTuKe. [loKakuTe MX YacTOTHBIE XapaKTEPUCTHKH

S21(f), S11(f).

— 7.Yt0 Takoe OM-monens?
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— 8. O0wsacHUTE Mpotenypy co3nanus IM-Moenu.

— 9. OObscHuTe Qu3MUecKuil cMmbIca KodPPUIUEHTOB Marpuubl paccesHus S21 n S11.
[Tokaxxute nmpumepsl rpadukoB 3aBucuMocTd S21, S1JoT yactorsl. B kakux equHuax u3mepstores S21,
S117?

— 10. Kak u3MeHMTCS >IeKTpUYecKas IJIUHA IOJIOCKOBOM JMHUM Tepelaydl NMpu H3MEHEHUH
OTHOCHUTEJIBHOM JUANEKTPHUUECKON TPOHULIAEMOCTH TOTIOKKH ?

— 11. Kak wusmenutcs tonosiorusi ¢uisrpa ([IIId, ®HY, ®BY, [I13D) npu wu3MeHeHUH
OTHOCHUTEJIBHOM JUAIEKTPHUUECKON TPOHULIAEMOCTH TTOATIOKKH ?

— 12. Kak u3MeHSI0TCS 4acTOTHbIE 3aBHUCUMOCTH Kod(dduumenroB S21, Sllnpu u3mMeHEHUH
OTHOCHUTEJIBHOM JUAIEKTPHUUECKON TPOHULIAEMOCTH ?

— 13. Kak mmenurcs tononorusi ¢punsrpa ([1I1D, ®HY, ®BY, [13P) npu u3MEHESHUU TOJIIUHBI
TIOJUIOKKU ?

— 14. Kak u3MeHATCS 4acTOTHBIE 3aBUCHUMOCTH Kod(p¢unmentop S21, S1InonockoBoil TUHUN
nepesadyu Mpu M3MEHEHUH TOJIIMHBI MOMIOKKH MPU HEM3MEHHOW OTHOCHUTENBHOW IMAJIEKTPUUYECKOM
MIPOHUIIAEMOCTH 3TOM TOJITTIOKKH ?

— 15. [Ipuseaure npumep Tononoruu [I1d nuanazona CBY, onummre npuHIUN paboThl TaKOTO
¢bunbTpa.

— 16. [IpuBenuTe SKBUBAJICHTHYIO cxeMy 3amernienus gpuisrpa (PHY, ®BY).

— 17. HaszoBuTe OCHOBHBIE TEXHOJOTHYECKHE JOMYCKH, KOTOPBIMH  HEOOXO0AUMO
PYKOBOJICTBOBAThLCS IIPU MTpoeKTHpoBaHuu neuyatHoro CBY-ycrpoiicTsa.

— 18. Yro nokaszeiBaer KCBH? Jlaiite ompeneneHue, Auana3oH BO3MOXKHBIX 3HaueHHH. CBA3b
KCBH ¢ S11.

— 19. Yro Takoe meumben? s u3MepeHHs KaKUX BEJIMYMH 11€JIecO00pa3HO HCHOJIb30BaTh
neun6ens? OnpenenuTe BHOCUMOE 3aTyxaHue B b, ecli aMIUIMTY/a HalpsDKCHUS YMEHBIIWIACh B 2
pasa.

— 20. IIpuHuun AEHCTBHSL M OCHOBHBIE IapaMeTpbl HalpaBIEHHOTO MPOTHBOHAIPABICHHOTO
OTBETBUTENS HA CBA3aHHBIX JIMHUAX. [IpuBeanTe MpruMep TOMONOTHH.

— 21. OObsAcHUTE HAa3HAYEHWE W MPHUHIUN ACUCTBHUS (Ha30BpaIiaTesiss Ha CBA3AHHBIX JHHUAX.
Kaxkue tumnsr ¢azoBpamiareneit CBY BbI 3Haere?

— 22.006wsacauTe npuHIUN padboTsl arreHoaropa CBY. IlpuBenuTe npumep cXembl U TOMOJIOTHH
arreHroaropa CBY.

— 23. Kakue TUIBI MaTpUI] UCIIOJB3YIOTCS A onucanus napamerpoB CBY nuuuil nepenaun u
ycTpoiicTB? CBSA3b MEXIY Pa3TUYHBIMHU MaTPHUIIAMH.

— 24. Yto Takoe COIIACOBAaHHBIH pEXHM pabOThl YeThIpeXHoatocHUKAa? KakoBbI yCIOBHS
COITIACOBAHMS YETBIPEXIOIIOCHUKA C Harpy3KOil 1 UCTOUHUKOM CUTHAJA?

— 25. Kak ompenenuTts 4HCIO 3BeHbEB (MIIbTpa M HOMHHANBI neMeHToB ¢uiasrpa (L, C) B
MUKPOUCIIOJHEHUH Ha TOJIOKKE?

— 26. Uro takoe marpuna pacceuBanus? [IpuBeaurte ompeneneHus SqiapamerpoB (S11, S12,
S21, S22)/Jaiite onpenenieHre B3AMMHOTO M HEB3aUMHOTO YETBIPEXITOIIOCHUKA.

— 27.0O6mas xapakrepuctuka coBpeMeHHbIXx CAITP CBY ycrpoiicTB. OCHOBHBIE BO3MOXHOCTH
CAITP AWR (Microwave Office)IlpuBenute mpuMep Baliero mpoekra.

— 28. O0BsicHUTE, KaK MOJIb30BaThCS MHCTpYMEHTOM «OnTuMu3alus» B nporpamme Microwave
Office.

— 29. OT KaKMX MapamMeTpoB IMOJIOCKOBOTO (DMIIBTPA 3aBUCAT. IIUPHUHA TOJOCHI MPOMYCKAHHUS,
I'paHUYHBIEC YaCTOTHI, KPYTU3HA XapaKTEPUCTUKHU ?

— 30.Kak onpenenuTs YiCI0 3BeHbEB (DMIIBTPA U pa3Mephl MOJI0COK GUiIbTpa?

3.4 TeMbl KOHTPOJILHBIX PadoT
— Konrponbuas padora Nel
— IlepBuunble, BropuuHbIe U pabouune nmapaMmeTpsl TuHUA nepenadn CBY konebanuii.
— UYeM omIMUaAKOTCS LENHU C PACHpPENCICHHBIMU IapaMeTpaMu OT LENEW C COCPEAOTOYECHHBIMU
napaMeTpamu.
— DkBaMBaJeHTHBIE cXeMbl JIMHUH nepenaun CBY konebaHui, CBSI3aHHBIX JIMHUH MEepeIavn.
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— TenerpadHblie ypaBHEHUS JUIsl CBI3aHHBIX MMOJIOCKOBBIX JJMHUN NIEpeiadydl M UX pelIeHHe.

— Marpuunbsle MapaMeTpbl OJMHOYHBIX M CBS3aHHBIX JUHHUHA Tepefaqyd, IBYXITOJIIOCHUKH,
YETHIPEXTOIIOCHUKH, BOCHMHIIOIIOCHUKH.

— Uro Takoe nenumben? Jlns wu3MepeHUs KaKUX BEIUYHMH IEJIECO00pa3sHO HCIOIb30BaATh
neun6ens? OnpenenuTe BHOCUMOE 3aTyXaHue B b, €cli aMIUIMTY/A HalpsDKCHUS YMEHBIIWIACh B 2
pasa.

— Konrponbuas padora Ne2

— JlaiiTe ompeneieHUEe TOHATHS YaCTOTHO-CENIEKTUBHOTO ycrpoiictBa (¢uibsrpa). Kakue
OCHOBHBIEC THIbI (PUIBTPOB HCHOJNB3YIOTCS Ha MpakTUKe. [loKakuTe MX YacTOTHBIE XapaKTePUCTHKHU
S21(f), S11(f).

— OOsbsacHuTe (pu3HYecKuil cMbIich ko3 duureHToB Marpulbl paccesuuss S21u S11.Ilokaxute
npumMepsl rpaduxos 3aBucuMoctu S21, S1bt yacrorsl. B kakux eaununax uzmepstorcs S21, S117?

— OT Kakux NapaMeTpoB MOJOCKOBOTO (MIIBTpA 3aBUCAT. LIMPHUHA TIOJOCHI TPOMYCKAHHS,
I'paHUYHBIEC YaCTOTHI, KPYTU3HA XapaKTEPUCTUKHU ?

— Kak onpenenuts uncio 38eHbEB PUIBTPA U pa3Mephl MOJIOCOK (GUIBTpa?

— IlpuBenure >KBUBaJICHTHYIO cxemy 3amerieHus puibrpa (PHY, ®BY).

— Kak m3menutcs tononorus ¢wisrpa ([II1D, ®HY, ®BY, I13®) npu M3MEHEHUU TOJIIHHEI
IO UIOKKHU ?

3.5TemMbl pacueTHBIX padoT
— 3naxomctBO ¢ uHTepdeiicom nporpammsel AWR DE. IToctpoenue rpadukoB Bo BpeMEHHOH U
YaCTOTHOU 00NIacTAX
— ABTOMaTu3upoBaHHOE poekTupoBanue guHuu nepenaun AWR DE.
— IHocrpoenue u ananm3 @HY Ha srieMeHTax ¢ COCPENOTOUECHHBIMHU ITapaMeTpaMu
— TlocTtpoenue u aHanu3 MOJIO0COBOTO (PMIIBTPA HA CBI3AHHBIX JTMHUAX

3.6 TembI 1a00paTOPHBIX padoT
— HccnenoBanue UMIYIbCHBIX XapaKTEPUCTUK JTMHUM IIEpENaun
— Hccnenosanue yacToTHBIX Xapakrepuctuk @HY
— HccnenoBaHue 4aCTOTHBIX XapaKTEPUCTHK B UMITYIIbCHOM PEXUME
— DKCTpakKIus napaMeTpoB MUKPOTIOI0CKOBOM JIMHUH

4 MeToau4ecKue MaTepHaJIbl
st obecnieueHus mpoliecca oOydeHHs M PelIeHUs 3a/1ad 0OydeHHs HCIIONIB3YIOTCS CIETYIOLIHe
MaTepHaIbl:
— METOJMYECKHE MaTepualibl, OINpPENENAIONINe MpPOLENyphl OLICHUBAHHUS 3HAaHUHM, YMEHHH,
HaBBIKOB M (WJIM) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOMIMX ATambl (OP-MUPOBAHUS KOMIIETEHIINH,
coracHo 1. 12 paGoueii mporpamMmel.

4.1.0OcHoBHas uTEpPaTYpa
1. Cps3aHHBIC TOJIOCKOBBIC JTMHUU M YCTPOMCTBa Ha MX ocHoBe. Yactp 1. YueOHOe mocobue /
Mautorun H. /1., Cemeno 3. B., Jlommnos A. I, CerueB A. H. - 2012. 176&. [DnekrpoHHbIi pecypc] -
Pexxum noctyna: http://edu.tusur.ru/publications/1962060aHbrii.
2. Csas3aHHBIC MOJOCKOBBIC JIMHUM U YCTPOWCTBA Ha UX ocHoBe. YacTh 2: YueOHoe mocobdue /
Mautorun H. /1., Cemeno 3. B., Jlommunos A. I, CerueB A. H. - 2012. 244. [OnekrpoHHbIN pecypc] -
Pesxxum noctyna: http://edu.tusur.ru/publications/1964060Hbrii.

4.2.1on0THUTEIbHAS JUTepaTypa
1. MWzmepenue napamerpoB BU u CBY ycTpoiCTB ¢ OMOILIBI0 BEKTOPHBIX aHAJIN3aTOPOB LieTEN
P4-1-01 u 0630p-103: Metoauueckue ykasanus / Mamotun H. [1., CemenoB D. B., Jlommios A. T. -
2012. 71c. [Dnexrponnbiii pecype] - Pexum nocryna: http://edu.tusur.ru/publications/195%060aHbrii.

4.3.006s3aTe1bHbIe Y4eOHO-MeTOAMYeCKUEe MOCOOUst
1. TexHuueckasg dneKTpoAuHamMuKa, (OCHOBBI  JIEKTPOAMHAMUKM M  PaclpOCTPAHEHHUE
paaroBoiH, AHTeHHBI U ycrpoiictBa CBY: Jlaboparophsrit npakrukym / Koporogos B. C., Koznos B. T,
Hlocrak A. C. - 2012. 137 c. [Dnekrponnbli pecypc] - Pexum  mocryna:
http://edu.tusur.ru/publications/131&0060aHbIii.
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2. TexHuyeckas MeKTpouHaMKKa: YueOHbI npakTukym / Koporomos B. C., Koszmos B. T,
Mlocrak A. C. - 2012. 159 c. [DnekrponHbli pecypc] - Pexum  nmocryna:
http://edu.tusur.ru/publications/13 20060 aHbIii.

3. DnexkTpoJMHAMHKa M  MHKPOBOJIHOBAas  TEXHHMKA:  METOOMYECKHE  YKa3aHWs IO
camocTostenbHOl padote / Bamkupo A. U. - 2012. 20c. [DnekrpoHHbIid pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/149%0060aHbIii.

4.4.ba3bl JaHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIC U IIOMCKOBbIE CHCTEMBbI
1. http://www.awrcorp.com/resource-library
2. http://www.eurointech.ru
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