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PABOYASA ITPOTPAMMA

«ONTHYECKHUE YCTPOHCTBA B PAJJMOTEXHUKE»
YpoBeHb 0CHOBHOIi 00pa3oBaTeabHOll mporpammbl.  BAKAJIABPUAT
Hanpasaenue moarorosku: 11.03.01 «PAAUOTEXHHUKA»»
Ipoduis: MHUKPOBOJIHOBASI TEXHUKA u AHTEHHBI
®opma odoyuenuss OYHASA
DaxyJIbTeT PT® (PATAOTEXHUYECKHIA)
Kadenpa CBYuKP (CBEPXBBICOKOYACTOTHOM U KBAHTOBOM PA/TMOTEXHUKM)

Kypc3  Cemectp 5

Yuebublii mian nadopa 2013,2014,2015 ropos.

Pacnpenenenue pabouero BpeMeHn:
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1. | Jlexkunn 16 16 | yacoB
2. | JlabopaTopHble padoThI 4acoB
3. | pakTHYecKkue 3aHATHS 24 24 | gacoB
4. | Kypcooii npoext/padora (KPC) (aynuropnas) 4acoB
5. | Bcero ayauTopHbIX 3aHATHI (Cymma 1-4) 40 40 | yacos
6. M3 HUX B MHTEPAKTHBHOM Gopme 9 9 4acoB
7. | CamocrosiTeibHast padora cryaentoB (CPC) 68 32 | yacoB
8. | Bcero (0e3 hx3aMeHa) (Cymma 5,7) 108 72 | yacoB
9. | CamocT. paGoTa Ha MOATOTOBKY, cIa4y IK3aMeHa 4acoB
10| O6mas Tpya0eMKOCTh (Cymma 8,9) 108 72 | yacoB

(B 3a4eTHBIX eANHMIIAX) 3 3 | 3ET

3aver NATHIA cemecTp dud. 3ayer ceMecTp
JK3aMeH cemecTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JIucr cornacopanui

PaGouas mporpamma coctaBieHa ¢ yaerom tpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00pa-
30BaTeNIbHOTO cTaHaapTa Boiciiero odpaszoBanus (OI'OC BO) mo nanpasnenuto noaroroBku 11.03.01
"Pagnorexnuka (ypoBeHb OakanaBpuara)”, yrBepxkaeHHoro [Ipukazom MunoOprayku Poccun 06 map-

ta 2015 1. Nel79, paccMoTpeHa 1 yTBepkaeHa Ha 3aceaanuu kadeapsl «29» centsops 2016 r., mpoTo-
Kot Ne 2

PazpaboTunk: mpod. kadp.CBUuKP C.H. IllapanroBu4

3aB. kadenpoit CBUuKP C.H. llapanroBuu

Pabouas mporpamma cornacoBana ¢ (GaxkyiabTeTOM, MPOQUINPYIONIEH U BbITycKarommel kaden-
pamu HarpaBJeHHsI TOATOTOBKH (CIEIUATBHOCTH).

Jlexkan PT®, moueHT K.1O. ITonoBa

3aB. npodunupyromieit

kadenpoii P3U, mpod. A.C. 3amopun
3aB. BhIMyCKaromen

kadenpoit CBUuKP, nmpod. C.H. [lIapanrosuu
OKCHepThl:

TYCVYP, ka¢p.TOP, nouent C.A. boromosioB
TYCVYP, kadp. CBYuKP, ipod.. A.E. Manpgenn
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1. UENU n SAOAYUN OUCLUUTTIIUHDI:

> Leabio npenonaBaHus AUCHUTUIHHBL SBISETCS W3YYCHHE TEOPETUYECKUX OCHOB ONTHYECKON

00paboTky WH(POPMAIUK;, TPUHIIMOB OCTPOCHHS U PabOThI, a TAKXKE XapaKTEPUCTUK OCHOBHBIX

(YHKITMOHATBHBIX Y3JI0OB ONTHYECKHX CHCTEM: CIEKTpPOAaHAIM3aTOpa, COTIACOBAHHOTO (UIBTPA,

KoppeunsaTopa; (PU3MYECKHX OCHOB PACHpPOCTPAHEHUS M3IIyYCHHS MO ONTHYECKOMY BOJIOKHY, OC-

HOBHBIX XapaKTEPUCTUK MCTOYHUKOB U MPHEMHHUKOB ONTHYECKOTO W3IIyYEHUSs, MPUHIIUIIOB TI0-

CTPOCHUS BOJIOKOHHO-ONITHYECKUX CUCTEM TIepeiaun HH(OPMAIIHH;
3agauamMu npenoaBaHus AUCIUTIINHBI SBIISIOTCS:

-M3y4eHUe (PU3NYECKUX MPUHIUIIOB TIOCTPOCHUSI M TEOPETUYECKHX OCHOB (DYHKIIMOHHPOBAHUS
CHCTEM ONTHYECKON 00paboTKH MHPOPMAIIHH;

— TOJIy4eHHEe HeOOXOIMMBIX 3HAHHM 1O CTPYKTYPHOH OpraHU3aIy ONTUYCCKUX CIEKTPOaHATH3a-
TOPOB MPOCTPAHCTBEHHOTO W BPEMEHHOTO MHTETPHPOBAHUS, COINIACOBAHHOTO (HIBTPa, KOppe-
JSITOPA,

— W3YYCHHE OCHOBHBIX XapaKTEPUCTHK HCTOYHUKOB U MMPHUEMHHUKOB ONTHYECKOTO U3TyUCHHUS;

— u3y4eHHE (PU3MYECKUX OCHOB PACIPOCTPAHCHUS U3ITYUEHUS IO ONTHYECKOMY BOJIOKHY;

--- I3y4YeHHUE IPUHIIUIIOB TTOCTPOCHUS BOJIOKOHHO-ONITHYECKUX CHCTEM Tepeadn HHGOpMaInu.

2. MECTO ANUCLUUMNIINHbI B CTPYKTYPE OOI:

JlanHast TUCHUIUIAHA SIBJISIETCS AUCIMIUIMHON 0 BEIOOPY BapHATHBHOW YacTH MPO(ECCHOHANb-
noro 1ukia (b3.B, O/1.1).

Jlitst u3ydeHus: Kypca TpeOyeTcs 3HaHHe: MaTeMaTHYECKOTO aHAIN3a, DJICKTPOJANHAMUKHA U PAC-
NPOCTPaHEHHE PaJMOBOIH, PAAUOTEXHUIECKUX LEMed W CHTHAIOB, YCTPOMCTB NpUeMa M 00pabOTKH
CHTHAJIOB, PaJIHOTEXHHYECKUX CHCTEM.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUIMIIUHDbI

[Tporecc n3yyeHust TUCIUIUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHUE CIECTYIONINX KOMIIETECHIIUIA:

— CNOCOOHOCTBIO YUUTHIBATh COBPEMEHHbBIE TEHICHIIUN PA3BUTHUS IEKTPOHUKHU, U3MEPUTEIIbHON U
BBIYUCIUTENILHOW TEXHHKH, WHPOPMALMOHHBIX TEXHOJOTHH B cBOell mpodeccrHoHalbHON fes-
tenpHOCTH (OITK-7);

— CHOCOOHOCTBIO pa3pabaThIBaTh MPOEKTHYIO U TEXHUUECKYIO TOKYMEHTAIHI0, O(OpMIIATh 3aKOH-
YEHHBIE MPOCKTHO-KOHCTpYKTOpcKue padbotsl (ITK-7);

B pe3ynbrare u3ydeHus AUCHUILIUHBI CTYIEHT JTOJDKEH:
3HATH.
— TPUHIUIBI TTOCTPOEHUS U paboThl, @ TAKXKE XapaKTEPUCTHKH OCHOBHBIX (YHKIMOHAIbHBIX Y3-
JIOB CHCTEM ONTHYECKOH 00paboTKH MHpOpMAaLIUK:
— TPUHIMIIBI TOCTPOCHUS BOJIOKOHHO-ONTHYECKUX CHCTEM Iepenadn HHPOpPMaIny;
yMeThb:
— OIpeneNaTh U 00OCHOBBIBATH 1€1€CO00Pa3HOCTh MCIOJIb30BAaHHUS ONTHYECKHX METOAOB o0pa-
00TKH MH(OPMAITIK [T PELICHNs] KOHKPETHBIX PaJIMOTEXHUYECKHX 3a/1a4;
— COCTaBIISITh CXEMBI BOJIOKOHHO-ONTHYECKUX CHCTEM TEepeaadd aHAIOTOBBIX U MU(POBBIX CUTHA
JIOB ¥ OLIEHUBATh Ka4e€CTBO UX PabOTHI;
BJIA/IETh!
— METO/IaMH aHaJIM3a U HaBbIKAMHU pacyeTa ONTHYECKUX MPOIECCOPOB U MX OCHOBHBIX HJIEMEHTOB,
— HaBBIKAMH YTEHUS M U300pakeHHs (QYHKIMOHAJIBHBIX M CTPYKTYPHBIX CXEM BOJIOKOHHO-
ONTUYECKUX CUCTEM Iepesadu MH(popMaIuu.
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4. OB bEM AUCUMNNUHBI N BUAbI YYEBHOWU PABOTHI

06]_[[2151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4CTHBIX €AUHUII.
Bun yueOHOI paboTh Bcero CemecTpbl
4acoB 1 2 3 4 5 6 7 8
AyauTopHsle 3aHATHS (BCero) 40 40
B tom uucne:
Jlexrpm 16 16
JlabopaTopHsle pabots! (JIP)
ITpaxktuueckue 3ansatus (I113) 24 24
Cemunapsl (C)
Komnoxksuyms! (K)
KypcoBoii npoext/(pabota) (aynuropHas Harpy3ka)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosiTeJibHasi padoTa (Bcero) 68 68
B ToMm uncre:
Kypcogotii nmpoekr (pabota) (camocrosrensHas padboTa)
PacuerHo-rpadraeckue paboThl
Pedepar
Hpyaue 6udvl camocmoamensHou pabomul
IToAroTOBKA K MPAKTUIECKUM 3aHATHAM (CEMUHpaM) 68 68
IToaroroska K J1a00paTopHBIM paboTaM
IToaroroBka K 9K3aMeHy
Bu atrectanmu (3a4er, 3K3aMeEH) 3au. 3au
OO0mmast TPyA0EMKOCTh Yac. 108 108
3auerHele Ennnunel Tpynoemkoctu 3 3
5. COOEPXXAHUE OUCUUNIIUHBI
5.1. Pa3zgenpl AMCOUIIIMH M BUABI 3aHATHI
e g -
i HanmenoBanue pazaena AMCHUIUIMHBL & L§ E E % § % [5 § g 2 KOMIIETEHLIUN
= = & = oo & % 5 é @ (OK, IIK)
~ O
1. dusnyeckre U MareMaTHYeCKHE OCHOBBI onTh- | 2,5 6 6 6 OIIK-7, TIK-7
9gecKoi 06paboTku HHPOPMALUU
2. 2,5 6 6 6 OIIK-7, TIK-7
OyHKIMOHAIBHAS ¥ CTPYKTYpHAsi OpraHU3aluu
AHAJIOTOBBIX ONTHYECKHUX MPOIECCOPOB
3. | OnTHueckue KOPPEISITOPhI KOTEPEHTHOTO M HE- 2 12 | 32 OIIK-7, TIK-7
KOTEPEHTHOT'O THIIOB.
4. | AxycToonTu4eckue MpoIecCOpbl CIEKTPAIBLHOTO 2 6 12 | 34 OIIK-7, TIK-7
Y KOPPEJISIHOHHOTO THUIA C MPOCTPAHCTBEHHBIM
Y BPEMEHHBIM UHTETPUPOBAHUEM
5. | ®usnyeckue OCHOBBI PACIPOCTPAHEHUS H3ITyde- 2 2 8 14 OIIK-7, TIK-7
HHSI IO ONTHYECKOMY BOJIOKHY
6. | XapakTepuCTHKM KOMIIOHCHTOB  BOJIOKOHHO- | 2,5 2 8 10 OIIK-7, [IK-7
ONTHYECKUX CHCTEM Mepeadn
7 | dyHKIMOHATBHAS CXeMa JHMHeHHoH JacTtu ¢oTo- 1 2 12 OIIK-7, TIK-7
IPUEMHOT'0 TPAKTa
8 BookoHHO-ONTHYECKHX CUCTEM mepenadyd wH- | 1,5 12 OIIK-7, IIK-7
¢opmaruu JIpHHIUITEI TOCTPOEHUST BOJIOKOHHO-
ONTHYECKUX CHUCTEM IMepellaun, OCOOEHHOCTH
AHAJIOTOBBIX  BOJIOKOHHO-ONTHYECKUX  CHCTEM
nepexayn nHPOPMauu
BCET'O 16 24 68 | 108
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5.2. Conep:xanue pa3iesioB TUCUUIJIMHBI (110 JEKIMAM)

Tpyto- dopmu-

Ne HaumenoBanue pas- eM- pyempie

. N ConeprxaHue pa3eioB KOCTE KOMIIE-
(uac.) TCHLUH
(1K)

1. Beenenue. PDusunue- 2,5 OIIK-7,
CKHE M MaTeMaTHhye- JIByMepHBIH ONTHYECKHUH CUTHAI, ero MH)OpMalMOHHAs IK-7
CKHE OCHOBBI ONTH- | cTpyKTypa. CkamsipHas Teopus audpakuuu: audpakuun Opene-
yeckod  oOpabotku | s mu @paynrodepa. [IpeodpazoBaHue cBETOBBIX TOJIEH dIIEMEH-
nHdopmanuu TaMH ONTUYECKUX CUCTEM (JIMH3a, 3epKaJlo, IPU3Ma).

2. 2,5 OIIK-7,
OyHKIMOHATIbHAS U OnrTrdeckuil CIEKTPOAHAIN3ATOP, IIEMEHTHI U TapameTpsl. [Ipo- MK-7
CTPYKTypHasi OpraHu- | CTpaHCTBEHHBIN CUTHaJI, IPOCTPAHCTBEHHBIN crieKTp. IIpocTpan-
3al{H aHAJOTOBBIX CTBEHHO-YACTOTHBIH GHUIBTP, CTPYKTypa. ONTHYECKHE METOIBI U
ONTHYECKUX MPOLEC- | MPOIEAYPhl ONTHYECKOI CUTHAIBHOW 00pabOTKH, COTTIacOBaHHAS
COpOB ¢unpTpanus. Pu3nueckne OCHOBHI TOJIOTPaQHH.

3. 2 OIIK-7,
Ontuueckne Koppe- | CxeMHbIe pelIeHUs Ui KOTepPEeHTHBIX U HEKOTE€PEHTHBIX MOJU- IK-7
JSITOPBl  KOTEPEHTHO- | (DMKALUil ONTHYECKUX KOPPEIATOPOB, IPHHIHILI (YHKIIHOHUPO-

IO ¥ HEKOT€PEHTHOIO | BaHUs
THIIOB

4, 2 OIIK-7,
AKycTOONITHUECKHE AKyCTOONITHUECKOE B3aUMOJICHICTBHE KaK CPEACTBO BBO- I1K-7
MpOLIECCOPBl  CHEK- | J1a AMHAMUYECKOTO CUTHAJA B ONTHYECKYIO cucTeMy. Judpakims
TPalNbHOTO M KOppe- | CBeTa Ha aKyCTHYCCKHX BOJHAX B pexkume Pamana-Hara u Bpar-

JSIOIMOHHOTO THMA C | Ta, UX 0cOOEHHOCTH. [lapameTpsl aKyCTOONTHYECKUX MOIYJISTO-

MPOCTPAaHCTBEHHBIM POB. AKYCTOONTHYECKHE MPOIECCOPHI KOPPEISAIIMOHHOTO THIA C

¥ BPEMEHHBIM HHTE- | IIPOCTPAHCTBEHHBIM M BPEMEHHBIM HHTETPHUPOBAHHEM. AKYCTO-

TPUPOBAHIEM OINITHYECKUE CHEKTPOAHAIN3ATOPEI C MPOCTPAHCTBCHHBIM M Bpe-
MEHHBIM HWHTETPUPOBAHUEM. QITOPUTMBI PAa0OTHI, BAPHAHTHI
CXEMHBIX pPelLIeHHH, pabo4ne mapameTpol.

5. 2 OIIK-7,
duznveckue OCHOBBI [TranapHBIE 1 MOJIOCKOBBIE ONTHYECKHE BOJTHOBOBI, OJ1- IK-7
pacrnpocTpaHeHus HOMOJIOBBIf M1 MHOTOMOJIOBBIH PEXHMMBI PaclpOCTPAaHEHUs, JIUC-

W3JIy4eHHS] 110 ONTH- | MEepCUsl B ONTHYECKUX BOJHOBOAax. Omruueckoe BonokHo (OB).
9YECKOMY BOJIOKHY Ocobennoctu pacnpoctpaHerus usnydenus no OB. Pexum cra-
OOHAMpPAaBIIAIONIETO BOJHOBOAA. XapaKTEPUCTUYECKOE YpaBHE-
Hue, Mol OB. Bunsl nucnepcun B OB. IIpuunnas! noteps B OB.

6. OcHoBHuble napameTpbl OB: mpoduip nokasatens mpe- 2,5 OIIK-7,
XapaKkTepuCTUKN JIOMJICHHMSI, YHCIIOBasl anepTypa, KodpQHUIUEHT 3aTyXaHusl, HOJIO0- IK-7
KOMIIOHEHTOB BOJIO- | ca mpomyckaHus. Onrtudyeckue kabeian U pa3beMbl, HX KOHCTPYK-

KOHHO-ONTHYECKHX UM U TapaMeTpbl. VICTOYHUKY H3JIydeHHs MepelaTinKoB ONTH-

cHCTeM Iepeadn YEeCKUX JIMHUH CBS3M: CBETOIMOJIBI M MOIYIIPOBOJHUKOBBIE JIa3e-
PBI, MX OCHOBHBIE paboune XapakTepHCTHKH. BBoJ onrudeckoro
U3JIy4eHHsT B BOJIOKHO. (DOTONPHEMHHMKH ONTHYECKUX CHUCTEM
nepeavn: JJaBHHHBIC W P-i-N (OTOAMOIB, IPUHIMI JSHCTBUS U
rapameTpHl.

7 DyHKIMOHAIbHAS OyHKIIMOHANBHAS CXeMa JIMHEHHON 4JacTH (hOTONpHEM- 1 OIIK-7,
cxema JUHEHHOW | Horo TpakTa. OTHOIIEHHWE CHUTHAI-IIYM Ha BBIXOJE HPHUEMHOTO [K-7
yacTh (POTONPHUEMHO- | YCTPOHCTBA C BRICOKOMMIIEJAHCHBIMH YCHIUTEISIMH Ha OUTIOIAP-

TO TpakTa HOM U TIOJICBOM TpaH3UCTOpax. lIpmemMHbIe ycTpoHCTBa C TpaH-
CHMITEAHCHBIM yCHIINTEIIEM.

8 | BosokoHHO- OO06oOIIeHHas CTPYKTypHasi cXeMa IIOCTPOCHHS BOJIO- 15 OIIK-7,

ONTHYECKNE CUCTEMBI | KOHHO-onTuueckoi nuHuM cBsizu (BOJIC), ee ocHOBHBIE (yHK- IK-7

nepenaun  uHpopma-
muu  [IpuHnmner mo-
CTPOEHUSI  BOJIOKOH-
HO-ONTHYECKUX  CH-

IUOHANBHBIC OJIOKH, TOMOJOTHYecKre peann3anuu. Kanamoobpa-
30BaHME: YaCTOTHOE W BPEMEHHOE pa3jieineHue kanainoB. [{udpo-
Bble 1ie3noxponHsie BOJIC: ckopocTh nepenauu, KaHaJIbHOCTD,
rpynmnoodpa3oBaHue.
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CTeM TMepeaayu, 0Co-
OEHHOCTH  aHaJIOro-
BBIX BOJIOKOHHO-
ONTHYECKUX CHCTEM
nepexayn  WHpOpMa-
%01

5.3. Pa3gesbl AMCHUILVIMHBI M MEKIUCIUIUIMHAPHbIE CBA3M ¢ 00ecneYuBAOIIMMU (MPeabILy -
MH) U 00ecneYnBaeMbIMU (MOCJEIYHIUMH) THCHUILINHAMHA

Ne HanMmenoBanne o0ecreYnBarOIInX Ne Ne pa3nenoB gaHHOW AUCIUILTHMHEI U3 Ta0J.5.1, IS KOTOPBIX
n/m (mpenpinynmx) u o0ecTIeYNBaeMbIX HE00X0INMO M3ydeHHe 00ecTIeunBarOMUX (TIPEABITYINX) 1 obec-
(mocneAyromuX) AUCIUTUTHH MEYNBAEMBIX (TIOCIEYIONTNX) TUCIHILUIHH

1 | 2 ] 3] 4] 5 |6 | 7] 8|
IpeamecTByOIMe THCHHILTMHBI
1 + + + + + + + +
Maremarnka
2 dusuka + + + + + + + +
3 | OcHOBBI TEOpHH IIETICH + + + +
4 OnextponuHamuka u PPB + + + +
5 Pannorexnuueckue cpeacTBa nepeaa- + + +
4H, MpuemMa 1 00pabOTKH CUTHAIIOB
6 | PaguoTrexHuueckue LENU M CUTHAJBI + +
7 | Hudposas o6paboTka CUTHAIOB + + + +
Hocaexywomue THCHUIINHBI
1 | YCBYuA + +
2 Pa,Z[I/IOTeXHI/I‘-IeCKI/Ie CHUCTEMEI. + + +
4 | YcrpoiicTBa npuema 1 00pabOTKH CHT- + + +
HAJIOB
5 IIpoexkTupoBanue yCTpOWCTB IIpUEMa U + + +
00pabOTKU CHTHAJIOB
5.4. CooTBeTcTBHE KOMIIETEeHINH, JOPMHUPYEMbIX IPH U3yYeHHUH JUCHUIINHBI, U BH/I0B
3aHATHI
IIepeuenn Buns! 3ansTHI @OpMBI KOHTPOJIS IO BCEM BHJIAM 3aHS-
KomnereHumn | JI Jla6 | Ilp. | KP/KII | CPC TUI
OIIK-7 + + + Koncnekt. Onpoc Ha MpaKkTUYECKUX 3a-
HATUIXKOHTpOsIbHBIE paboThl. 3ayer
[1K-7 + + + | Koncnekr. Onpoc Ha MpakTUYECKUX 3a-
Hatusix. KonrponbHeie paboThl. 3auer

JI — nexuws, [Ip — npakTHyecKue 1 CEMUHAPCKHUE 3aHITHUS,
coBast pabota/mpoekt, CPC — camocrositenbHas paboTa cTyneHTa

Jlab — naboparopusle padotsl, KP/KII — kyp-

6. METOAbI N ®OPMbl OPTAHU3ALMN OBYYEHUA

TexHO0JIOrMH MHTEPAKTHUBHOI0 00y4eHHsl NIPU Pa3HbIX GopMax 3aHATHI B Yacax

[IpakTuue- Jlaboparop-
@opwmel | Jleknum p patop
CKW€ 3aHSATHS HBIE Bcero
MeTobl (gac)
(gac) 3aHATHUSA (Yac)
Hcnonbs3oBanre MylnbTUMEAUINHBIX 4 4
CPEJCTB
Huckyccus ((onpoc Ha 3aHATHUSIX U BO3- 5
MO’KHO€ peIIeHHE PA3IUYHBIX MpodieMm, )
MCIOJIb3YSl METOJIbI OTHYECKOM 00pa-
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00TKH MHGOPMAITIH)

MTOro MHTEpaKTUBHBIX 3aHATHUI 9
7. MIPAKTUYECKUE 3AHATUA (CEMUHAPDI)
Ne | Ne paznena HanmeHnoBaHue IpakTHYeCKUX paboT Tpyno- OK, IIK
JTUCIUILIN- €MKOCTb
1/ | HbI (dac.)
i
1 1 OnnomepHoe u AByMepHoe npeoOpa3zoBanue Oypre 4 OIIK-7,
B ONTUYECKOHN CUCTEME [TK-7
2 2, Ontuueckast ¢uibtpanus (OPHY,OBY, rpebdenua- 4 OIIK-7,
ThI€ QUITBTPHI) I1K-7
3 2,4 AKycToOnTHYECKAs sUElKa KaK 3JIEMEHT BBOJA pa- 4 OIIK-7,
JTUOCUTHAJIOB B ONTHYECKUN CUTHAIBHBIM Mpoliec- [TK-7
cop
4 2,34 AKYCTOONTHYECKUH CIIEKTPOAHATH3ATOP PATHO- 4 OIIK-7,
CUTHAJIOB I1K-7
5 5,6 Pacuer xapakTepuCTHK ONTHYECKOTO BOJIOKHA 4 OIIK-7,
(mucnepcws, 3aTyxXaHue, YMCIOBAsl AllePTypa) I1K-7
6 6,7 Pacuyer nuneiHO# YacTu GOTONPUEMHOTO TPAKTa 2 OIIK-7,
(BBICOKO MMIICHIAHCHBIE U TPAHCUMIICIAHCHBIC I1K-7
YCHUIIUTEIN)
7 6 Pacuet oCHOBHBIX MapaMETPOB U XapPAKTEPUCTUK 2 OIIK-7,
ontuueckux nanydareneit (CU u JIN) I1K-7
8. NABOPATOPHbIN NPAKTUKYM
JlaboparopHble 3aHATUS YIEOHBIM IJIAHOM HE IIPEyCMOTPEHBI.
9. CAMOCTOATEJIbHAA PABOTA
Ne | Paznensl qucuu- | Temaruka camoctositenbHol padotel | Tpy- | Komne- | Kontpons
TJTMHBI U3 TaOJI. (Oemanuszayus) JI0- | TCHIUH | BBITOJHEHUS
n/ |51 eM- OK, paboThI
I KOCTb [IK
(gac.)
1. [TpopaboTKa JIEKIIMOHHOTO MaTepHa- 6 OIIK-7, | nepeyenn
1,2,3,4,5,6,7,8, Ja. TIK-7 OCHOBHBIX
BOIIPOCOB,
KOTOpbIE
HE00X0INMO
paccMoTpeTh
Mo TeMme WH-
TUBUYaTb-

HOTO  3aja-
HUSA);
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2,3,4,5,6,7,8

HOI[I"OTOBK& K IIPaAKTHYCCKHUM
3aHATUAM

OIIK-7,
[1K-7

Paccmorpers
T (PpaKIIIO
BOJH Ha 3-X.
AJIEMEHTaX,
UMMETHUPY-
omux hopmy
BXOJIHOTO
CUTHaja

12,3,4,5,6

[ToaroroBka K KOHTPOJILHBIM PabO-
Tam

OIIK-7,
IK-7

OTBETHI HA
KOHTPOJIbHBIC
paboThL.

HOIIFOTOBKa MaTepI/IaJIOB " BBIIIOJI-
HEHWE  WHAMBUIYaJIbHBIX TBOpYE-
CKHUX 3aJIaHUN

( pedbepartoB)

OIIK-7,
IK-7

CocraBnenue
5-Tu  BOIIpO-
COB

(ms  omHOTO
TecTa) 1o Te-
Me pedepara.
4. Cocrasie-
HUE U pelle-
Hue 3-x 3a-
Jad 1o pac-
qery — mapa-
METpPOB
AOM, u
CIEKTpOaHa-
TU3aTopoB (B

pedepar).

W3yueHne BONPOCOB JEKIIMOHHOTIO
Kypca, BBIHECEHHBIX Ha CaMOCTOs-
TEJIbHYIO TPOPabOTKY

OIIK-7,
[K-7

*

Ha camocTosiTe/IbHYI0 IPOPAOOTKY_BBIHOCSTCS CICIYIONINE BOIPOCHI JICKIIMOHHOTO Kypca!

(lgac.).

a) Henuneitasie a¢pdpextsr 8 OB (0,5 yac.)
06) OcobGeHHOCTH paclpoCTpaHeHUs U3TyUYeHus B yciioBusax armocdeps (0,54ac.)
B) OTKpBITbIE ONTHYECKUE TUHUU CBS3U. OCOOEHHOCTH J1a3€PHBIX KOCMUYECKUX JIMHUN CBA3U

r) Ocob6ennoctu ananoropsix BOJIC (1 gac).
1) MeTo/ibl H3rOTOBIICHHUS ONTHYCCKUX BOJOKOH M KaOeleil. YpaBiieHne dKCILTyaTallHOHHBIMH

nporueccamu ¢ momoisio 9BM (1 gac.).

Tembl TBOpYeckux 3ananuii (pedeparos):
OnTruyeckne yCTporcTBa pacro3HaBaHusi 00pa30B HA OCHOBE HEMPOHHBIX ceTei

1.
2
3
4.
S.
6
7
8
9

10. WDM BosIOKOHHO-ONITHYECKHE UHTEPPEPEHITHOHHBIE (PHITBTPHI

OnTudeckne HEIUMHCHHBIC JIEMEHTHI AJId peajin3aliuu JIOTHYCCKUX OHepaHI/Iﬁ

Onrtuueckue nporeccopbl 00pabotku curnaio AP
AnanTuBHBIEC ONITUYECKUE PHIBTPBI HA OCHOBE (POTOpedPaKTUBHBIX KPUCTAIIIIOB
[TpuHIKIIBI TOCTPOEHUST ONITHYECKUX KOMITBIOTEPOB
MHOroBOJHOBBIE ONITUYECKUE UCTOYHUKU U3ITYUCHUS
MHOTOBOJTHOBBIE ONTUYECKUE MYJIBTHUIUIEKCOPHI M IEMYITbTHILIICKCOPHI
OnTHdeckre MyJIbTUIIIIEKCOPBI BBOJIA/BBIBOIA KAHAIOB
MHOrOBOJIHOBBIE ONITUYECKHUE YCUITUTENN
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11. WDM ¢ubtpel Ha ocHOBE AMGPAKIIMOHHBIX PEIIETOK

12. BoaHOBOJHBIEC ONITUYECKHUE KOMIIOHEHTHI CIIEKTPAIBHOTO MYJIbTHILICKCUPOBAHUS
/MMy b TUTUIEKCUPOBAHUS

13. BOJIOKOHHO-ONTHYECKHE CUCTEMBI CO CIIEKTPAILHBIM pa3/eICHuEM

14. TIpuHIMITEI ONTUYECKOTO MYJIbTUILUIEKCHPOBAHHUS B TTOJHOCTHIO ONTHYECKUX CETSIX

TeMbl KOHTPOJILHBIX PadoT:
1. HHrerpaibHbIC U CIIEKTpaIbHbBIC TPEOOPA30BAHUS B KOTEPEHTHBIX ONITUYECKUX CUCTE-
Max
AKYCTOONTHYECKHE MTPOLIECCOPHI CIIEKTPAIBHOTO U KOPPENIALIMOHHOIO TUIIA
XapakTepucTUKU KOMIIOHEHTOB BOJIOKOHHO-ONITUYECKUX CUCTEM Tepeaadn
[TpuHIMIIBI TOCTPOCHUS AHATIOTOBBIX U LIM(PPOBBIX BOJIOKOHHO-ONTUYECKUX CUCTEM
nepeaayu;

o

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBbie npoekTs! (paboThl) y4eOHBIM IJITAHOM HE MPEIYCMOTPEHBI

11. PEATUHIOBAA CUCTEMA )11 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

MeToauka TEKYHIECT0 KOHTPOJIA OCBOCHUA TUCHHUIIINHBI

OcymectBiserca B cooTBeTcTBUU C Ilos10:keHneM 0 Mopsi/iKe MCNO/Ib30BAHUSI PEHTHHIOBOM
CHCTEMBI /IJIsl OLIEHKH YCIIeBaeMOCTH CTYAeHTOB (mpuka3 pektopa 25.02.2010 Ne 1902) u ocHoBaHa
Ha OaJlbHO- PEUTUHIOBOW CHCTEMBI OLIEHKHU yCIIEBAEMOCTH, JeicTByromel ¢ 2009 r., kotopas BkiIOuYa-
€T TeKYIMH KOHTPOJIb BBIMOJIHEHUS 3JIEMEHTOB 00beMa JUCLMILIMHBI 110 3JIEMEHTaM KOHTPOJIS C MO I
BEJICHUEM TEKYILEr0 PEUTUHTa U HTOTOBbIH KOHTPOJIb.

IIpaBuia ¢gopMupoBaHusi NATHOANIBHBIX OLEHOK 32 KaXayl0 KOHTpoibHYK Touky (KT,
KT2) ocymiecTBasieTcs myTeM OKpYTJIEHHUS BETMYUHBI, PACCUNTAHHOM 110 hopmyie:
KTX| B (Cymma _6amnos, _nabpannas _x _ KTx)*5

x=12

Tpebyemasn _cymma _6anno _no _OauibHOU _ pacKiaoke '

HroroBplii KOHTPOJIb OCBOCHUS UCIMILIMHBI OCYIIECTBISETCS IOCIE OKOHYAHUS CEMECTpa.
Crynent, HabpaBmmii MeHee 60 6aIoB, CYUTAETCSl HEYCIICBAIOIINM, HE TTOTYYHBIIUM 3a4eT. CTYeHT,
BBITIOJIHUBIINI BCe 3aNJIAHNPOBAHHBbIE MPAKTHYECKHE PAG0ThI, KOHTPOJIbHBIE PadoTHI U HaOpaB-
mmii cymmy 60 1 Gosiee 6ayuIoB, MOTyYaeT 3a4eT «aBTOMATOM.

Tadaunma pacnpeaecicHust 0a/1JI0B B TeueHHe ceMecTpa

MaxkcuManbHbIH
Gamn 3a nepuon, | Beero 3a
mexny 2KT una | cemectp
KOHEIl CEMeCTpa

MaxkcuManbHbIi MakcumanbHbIi
OneMeHTH! yueOHOH nestensHocTH | 6amr3a 1-to KT ¢ 6asu1 3a mepuox
Haugana cemectpa | Mexay 1KT u 2KT

ITocemenune 3ausaTHii 5 5 5 15
BrimonHeHne KOHTPOIIBHBIX 8 4 4 16
pabot

BrimonHenue u 3ammra uHIU-

BUAYyaJIbHBIX 3a/1aHUH, pedepa- 8 24 24 56
TOB

KOMIIOHEHT CBOEBPEMEHHOCTH 3 5 5 13
HToro MmakcuMyM 3a nepuox: 24 38 38 100
HapacTaomum #Torom 24 62 100 100

Ilepecuer 62/110B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
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bajibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka
> 90 % ot makcuManbHOU cymMMbI OasuioB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OayutoB Ha gaty KT 4
Ot 60% 1o 69% oT MakcuMabHOM cyMMBbI O0aiioB Ha naty KT 3
< 60 % ot MmakcUMaIbHON cyMMbl O6amoB Ha gaty KT 2

l'[epecqu HTOrOBOM CYMMBI 0a/J10B B TPAANUINHOHHYI0 MECKAYHAPOAHYIO OLICHKY

Ouenka (I'OC) Hrorosasi cymma 6a/1jioB Ouenka (ECTYS)
(YYHUTBIBAET YCIEHO CIAHHbIN
IK3aMeEH)

5 (0TIM4HO) 90-100 A (0TAHYHO)

85-89 B (ouens xopormio)
4 (xopor1o) 75-84 C (xoporo)

70-74 D (ymoBieTBOPUTEIHHO)
3 (YIOBIIETBOPHUTEIHHO) 65-69

60-64 E(mocpencTBeHHO)
2(HEeYIOBJIETBOPUTEIIHHO) Huzke 60 6as110B F (Heyn0BIETBOPUTEIILHO)

[TpeoOpazoBanue cyMMBbl 0ATIOB B TPATUIIMOHHYIO OLIEHKY U B MEXKAYHAPOIHYIO OYKBEHHYIO OLIEHKY

MIPOUCXOUT OJIMH Pa3 B KOHIIE CEMECTpa IOCIIe TOIBEICHUS UTOTOB U3YUYCHHUS JUCIUTLTUHBI( yCIIeI-
HOM C/1auu SK3aMeHa).
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12. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE
ANCLUUNJIUHDI:

12.1. OcHoBHas TUTEpaTypa

1. Vmako B.H u ap. OnTudeckue ycTpolcTBa B paiMOTEeXHUKE: Y4eb. mocodue s By30B.- M.: Pa-
nuorexuuka, 2005. -240 ¢. (75).

2. HraaroB A.H. OntosnexkTpoHrka U HaHO(POTOHUKA [DJEKTPOHHBIN pecypc]: ydued mocodue. -
CII6. : Jlansb, 2011. - 528 ¢. Pexxum mgoctyna: http://e.lanbook.com/view/book/690

3. CxkmapoB O.K. BogokOHHO-ONTHYECKHE CETH U CUCTEMBI CBSI3HM [ DJIEKTPOHHBIN pecypc] : yueb. mo-
cobue /. - U3n. 2-e, crep. - CIIO. : Jlans, 2010. - 265 c. Pexum nocrtyma: http://e.lanbook.com/
view/book/682/

12.2. lonoanuTe/IbHAS JJUTEpaTypa:

4, Nyonumes IO.H. Teopus u npeoOpa3oBaHKHe CHUTHAJIOB B ONTHYECKUX CHUCTEMaX [DIJIEKTPOHHBIN
pecypce] : yue6. mocodue /. — 2-¢ wm3a. - CII6. : Jlans, 2011. - 368 c. Pexum mocryma: http://
e.lanbook.com/view/book/699.

5. Kucenes I'.JI. KBanToBas u onTudeckas 3JeKT POHHKA [ DJIEKTPOHHBIN pecypc] : yueld. mocobue /. —
2-¢ usn. - CII6. : Jlansb, 2011. - 320 c. Pexxum mnoctyna: http://e.lanbook.com/view/book/627

6. Haymon K.I1., YmakoB B.H. AxycroonTiueckue CUrHaJIbHBIE TTPOIeCCOphl: Y4ed. mocodue ais By-
30B. — M.: CAUHC-TIPECC, 2002. -80 c. (21).

7. ®puman P. BomokonHo-ontuyeckue cucteMsl cBsizu: [lep. ¢ anrn./ - M.: Texnocdepa, 2006. — 447
c. (14)

12.3. Hepeqenb METOANYECCKHUX yKasaHnﬁ MO0 NMPAKTUHYCCKHUM 3aHATHAM H CaMOCTOTEJIbHOM pa60Te

8. Kym I'. I'., HlapanroBuu C. H. OnTudeckue ycTpoiCTBa B paAHOTEXHUKE [ DIEKTPOHHBIN pecypc]:
y4eOHO-MEeTOIuYeCcKOe MocoOre 1Mo MPAKTUYECKUM 3aHATUSIM U OpraHU3allMi CaMOCTOSTENIbHOM pa-
60TeI cTyneHToB cneruanbHocTH 210302 «Pamnorexnuka». - Tomck: TYCVYP, 2010. - 46 c. Pexxum
nocryma: http://edu.tusur.ru/training/publications/18

9. [HosomsHoB E. A., lllapanrosuu C. H., Mupropox B. I'. u Ky3uenos B. B. MynsTutuiekcopaoe u
YCUJIMTENbHOE 000PYJOBaHHE MHOTOBOJIHOBBIX ONTHUECKUX CHUCTEM INepenadyd [DNeKTPOHHBIN pe-
cypc]: yuebnoe mocobme- Tomck: TYCVYP, 2012. — 156 c. Pexmm nmocryma:
http://edu.tusur.ru/training/publications/739.
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http://e.lanbook.com/
http://edu.tusur.ru/humans/8
http://edu.tusur.ru/humans/78
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http://edu.tusur.ru/humans/917
http://portal.tusur.ru/

INPUJIOXKEHHUE 1

MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIMA
denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAAUODIJIIEKTPOHUKMN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«__» 2016 r.

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JJUCHUIIJIMHE
«ONTUYECKHUE YCTPOMCTBA B PAIJMOTEXHUKE»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbl OaxanaBpuaT

Hanpasaenue nmoaroroBku 11.03.01  Pammorexnuka

IMpodpunanm MuUKPOBOJIHOBASI TEXHUKA U AHTEHHBI

Pa[[I/IOTGXHI/I‘-IGCKI/Ie Cp€acCTBa nn€pcaadu, npueMa u O6Da6OTKI/I CHUTHAJIOB

AvynuoBusyajabHas TEXHHUKA

®opma o0yueHust O4Has

dakyJabTeT PaimoTexHMYeCKUil

Kadenpa CrepxBbicOKOYaCTOTHOU W KBaHTOBOM paanorexHuku (CBUuKP)

Kypc3  Cemectp 6

YueoHblii miian Ha6opa 2013, 2014, 2015 roaos

Paspaborumk:

3aB. Kadg.. CBU u KP Illapanrosuu C.H.

3aver - ceMecTp Au. 3ager cemecTp

JK3aMeH 6 cemMecTp

Tomcek 2016
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1 Bgenenue

®onp oneHOoUHBIX cpenacTB (POC) sBuseTCS MPUIOKEHHEM K pabodeit mporpaMme TUCITUTUTNHBI « ONITHYECKUE YCTPOH-
CTBa B PAJIMOTEXHUKE» U MPEACTABIISIET COO0H COBOKYITHOCTh KOHTPOJIbHO-M3MEPHUTEIbHBIX MATEPHAIOB (KOHTPOJIbHBIE pa-
OOTBI, TECTHI | JIP.) U METOJIOB UX UCIOJIBb30BaHUS, IPEIHAZHAYCHHBIX ISl ©3MEPCHUS YPOBHS JTOCTUKCHUSA CTYACHTOM
YCTAHOBJICHHBIX PE3YJIbTATOB O0YYCHUS.

®OC o pucnumuinHe «ONTUYECKHE YCTPOMCTBA B PAANOTEXHUKEY HCIIONB3YETCs MPHU MPOBEIACHUU TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH (KOHTPOJIBHBIC TOYKH) U IPOMEKYTOUHOH aTTecTaluu (3a4eT) CTYICHTOB.

[epeyeHb 3aKpEIICHHBIX 32 TUCIUIUTHHOW «ONTHYECKUE YCTPOWCTBA B PAIMOTEXHUKEY» KOMIICTCHITU MTPUBEICH B Ta0-
nune 1.

Taoauna 1 — [lepeyens 3aKpenJieHHBIX 32 TUCHUILIHHONA «ONTHYECKHE YCTPOHCTBA B PAAHOTEXHUKE» KOMIIeTeH-
i

Kon DopMyJIMPOBKA KOMIIETEHUMH Jrtansl GOPMHUPOBAHHUS KOMIIETEeHIIHH

OIIK-7 | crmocoOHOCTH YUHTHIBATH COBPEMEH- | 3HATh!
HBIE TCHJEHLIUU Pa3BUTHS JIEKTPO- — MPUHOUNIBI TIOCTPOCHUS M pabOTHI, a TAKXKE XapaKTepu-
HUKH, H3MEPHUTENBHON U BBIYUCIIH- CTHKH OCHOBHBIX (DYHKIIMOHAJBHBIX y3JIOB CHCTEM OITH-
TENBHOH TEXHUKH, HHPOPMAITHOH- gecKol 00paboTKN HH(OPMAIIHH:;
HBIX TeXHoJIoTuil B cBoell mpodeccu- | ymers:
OHAJILHOM ATEIBHOCTH — OIpeneNaTh U 0OOCHOBBIBATH 11€71€CO00PA3HOCTh UCTIONb-

30BaHUSl ONTHUYECKHX METOAO0B 00paboTku MH(MOpMaLUH
JUISL pELLICHNs] KOHKPETHBIX PaJHOTEXHUYECKHUX 3a/1ay;
BJIA/IETh.

— MCETOAaMU aHaJIM3a W HABBIKAMHU pacydceTa ONTUYCCKHUX
MPOLUECCCOPOB U NUX OCHOBHBIX 3JICMCHTOB;.

IK-7 CIocoOHOCTh pa3pabaThIBaTh MPO-
eKTHYIO U TEeXHUYECKYIO OKyMeHTa- | 3HATh.
1K1, 0OPMIISTH 3aKOHYEHHBIE TPO- — NPUHLOUMBI TTOCTPOCHUS BOJIOKOHHO-ONTHYECKUX CHCTEM
€KTHO-KOHCTPYKTOPCKHE PabOTHI nepeaaun HHpopMaLuy;

YMeETh:

— COCTaBISTh CXEMbI BOJOKOHHO-ONTUYECKUX CHCTEM Iepe-
JIaY¥ aHAJIOTOBBIX U IU(POBBIX CHTHA  JIOB U OLICHUBAThH
Ka4eCcTBO UX paboThI;

BJIA/IETh.

— HaBBIKAMU YTCHHUS U U300pakeHHs (PYHKIMOHAIBHBIX U
CTPYKTYPHBIX CXEM BOJIOKOHHO-ONTHYECKHX CHCTEM Iepe-
Jadu HH(OpMAaIHH.

2 Peanusanusi KoMneTeHIuii
2.1 Komnerenmus OIIK-7

OIIK-7: cioco0HOCTH YYUTHIBATH COBPEMEHHbIE TeHIeHIIUH PA3BUTHUSI DJT€KTPOHUKH, H3MEPUTEIbLHONH U BHIYH C-
JIMTEJbHOM TeXHUKHU, MHPOPMAIMOHHBIX TEXHOJIOTHH B CBOeH NpodecCHOHATBHOM 1eSITeJIbHOCTH.

Jns dopmupoBaHusI KOMIIETEHITUH HEOOXOIMMO OCYIIIECTBUTH PSIJI ATATIOB.

Oransl GopMUPOBAHKS KOMIIETSHIIMHN, TPUMEHSIEMBIE JJISI TOTO BHUJIBI 3aHSATHH, U UCTIOIb3yEeMbIE CPEICTBA OICHUBAHUS
IIpeCTaBJICHbI B TabmuIe 2.

Ta6auna 2 - Jransl GOpMHAPOBAHHSA KOMIIETEHIHH H HCIO0JIb3yeMble CPeCTBA OLeHUBAHUS

CocraB 3HATh YmMmern Baagern
— [IPUHIIAIBI MOCTPOCHUS U = ompenciuiaTth H 000CHOBBIBATH

Conep paboThl, a TakXke XapakTepu- 1enecoo0pa3HoCTh  UCIOJB30- [— METOJAaMH aHaJlu3a M HaBbI-
KAHHE CTHUKH OCHOBHBIX (DyHKIHO- BaHUS ONTHYECKHUX METOJ0B KaMH pacyeTa ONTHYECKHX
Y TAOB HaJbHBIX Y3JIOB CHCTEM OITHU- 006paGoTKn MHGMOPMAIHK s MPOLECCOPOB  H HX OCHOB-

yecko 00paboTkn HMH(pOpMa- pElIEHNs] KOHKPETHBIX paauo- HBIX DJIEMEHTOB

100701 TEXHUYECKHX 3a/1a4
B o Jlekun o Jlekun o Jlekmun

1918
SAHSITHI o [IpakTuyeckue 3aHATHSL. o [IpakTyeckue 3aHATHSL. o [IpakTuyeckue 3aHATUS.
e CaMocTosTenbpHas padoTa. e CamocTosTenbpHas padoTa. o CamocTosTenpHas pabora.

Hcnonnb- e Koncrnekt e KonrposbHas padbora e 3amuTa pacyeTHOro 3ajaa-
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3yemble ® YCTHBIN OTBET ¢ OopmiieHHE pacueTHOTO 3a- HUS
cpencraa e KonrposbHast pabora JlaHus, ® 3auer
OLeHH- e 3ayer o KoHCIIEKT CaMOCTOSITEILHOM

BaHHA paboTsI.

OOmue XapakTepUCTUKH NTOKA3aTEeNCH U KPUTEPUEB OIICHUBAHMSI KOMIICTEHIIMM Ha BCEX 3TAalax MPUBEICHHI B Tabmune 3.

Ta6auna 3 — O0mue XapaKkTepHCTHKHY NOKa3aTeslell 1 KpUTepHeB OLeHUBAHUS KOMIETEHIIMH MO ITanaM

Ioka3zarenu
3HaTnL Ymers Baanern
U KPpUTEpPUHU
ObnanaeT hakTHIECKH- OO6nazmaeT quana3oHoOM
OtanvHo MU U TEOPETHUECKUMH 3Ha- | IPAKTHYECKUX YMEHUH, TpeOy- KonTtponupyer pabory,
(BbICOKHIi ypoO- HUSIMU B TIpeZienax u3ydae- €MBIX JUIS Pa3BUTHS TBOP- HPOBOJMT OLEHKY, COBEPIICH-
BEeHb) MOH 0071aCTH C TOHUMAaHH- YECKHX pelIeHui, abcTparupo- | CTByeT AeHCTBHSA paOOTHI
€M I'paHuUIl IPUMEHUMOCTH BaHMS MPoOIEM
BepeT 0TBETCTBEHHOCTS 32
O6nazmaeT quamna3oHoOM
3HaeT GaxThl, MPUHIU- . 3aBepIIeHHE 337134 B HC-
Xopomuio NPaKTHYECKUX YMEHUH, TpeOy-
. TIBI, ITPOLIECCHI, OOIIHE HO- ClJIe/IOBaHUH, TIpHCHOcadu-
(0a3oBHIii ypo- €MBIX JJIs PELEHUS OIIpee-
HSATHS B IIpeZesax uzydae- BaeT CBOE MOBEACHUE K 00CTO-
BEeHb) . JICHHBIX Tpo0JieM B 06JacTu
Mo# obnacTu ATENLCTBAM B PEIICHHUHU TPO-
UCCIeJ0BaHUS
6rem
YaoBiersopu- OO6nagaeT OCHOBHBIMU
OO6naznaet 6a30BBIMU Pabotaet npu npsiMmom
TeJabHO (Mopo- YMCHUSAMH, TPEOYEMBbIMHU JIJIS
N 0OIIMMH 3HAHUSIMH HaOII0ICHUH
rOBbIii YPOBEHD) BBITIOJHEHHS TIPOCTHIX 3a/1a4

(DOpMyJ'II/IPOBKa IOKa3aTeaeh u KPUTCPUCB OLICHUBAHUSL ,I[aHHOﬁ KOMIICTCHIIMH TPUBCACHA B Ta6J'II/II_[e 4.

Ta6auna 4 — [Moka3aTenu U KPUTEPUHU OLIEHNBAHUA KOMIIETEHIIHH HA 3TANax

Ioxa3zare-
JIM U KpHUTe- 3HATD YmMmern Baagernb
puu
3HaeT NPUHIMIIBI T10- Ymeer cBoOOHO oTIpene- Brnaneer MmeTonamu ananu-
o , | ctpoennsn paboTHI, a Tak- JSIT 1 OOOCHOBBIBATH IIEIECO- 3a ¥ HaBbIKaMH pacdera OINTH-
TIUEHO KE XapaKTEPHUCTHKHU OC- 00pa3HOCTH UCIIOIH30BAHMS YECKHUX IPOIIECCOPOB U UX
33'”3]({)0100 HOBHBIX ()YHKITHOHAJIBHBIX ONTHYECKHUX METOJIOB 00pa- OCHOBHBIX 3JIEMEHTOB;
6( ) Y3JIOB CUCTEM ONTHYECKOH 60TKM MH(DOPMALTUH AT pe-
a.1108) 00paboTku HHpOPMAIUH. IIEHUS] KOHKPETHBIX Pagno-
TEXHUYECKUX 33134
Wmeer npeacraBnenue CamocTosTeNbHO onpeie- Brnaneer ocHOBHBIMU Me-
0 NMPUHIMNAX MOCTPOSHHS JSITh 1 OOOCHOBBIBATS 11€JIECO- TOJJAMH aHAIIN3a U HABBIKAMHU
Xopomo / 1 paboThl, a TAKXKE Xapak- 00pa3HOCTh UCIIOIb30BAHMS pacdera ONTHYECKHUX MPOLEC-
3a4TEHO TEPUCTHUKAX OCHOBHBIX ONTHYECKUX METOJIOB 00pa- COPOB U MX OCHOBHBIX 3JIe-
(70-89 (YHKIIMOHAJIBHBIX y3JI0B 60TKM MH(DOPMALIUK AT pe- MEHTOB;
0a/10B) CHCTEM OINTHYECKON 00pa- LIEHUsI KOHKPETHBIX PAJHO-
60TKM HH(pOPMALTIH TEXHUYECKUX 3a/1a4.
Haet onpeneneHus [Toka3piBaeT HemoIHOE, HEe- JleMOHCTpHpYET HeToJIHOE,
y OCHOBHBIX IPHUHIIUIIOB JIOCTaTOYHOE YMEHHE OTIpe/ie- HEJIOCTaTOYHOE BIIaZIeHUE Me-
prose- MIOCTPOEHHS ¥ PabOTHI, a JSITH 1 OOOCHOBBIBATD 1IEJIECO- TOJaMU aHaJM3a ¥ HaBbIKaMU
TBO/pHTeﬂbHO TaKKe XapaKTEepUCTHUKOC- 00pa3HOCTD UCIIOIH30BAHHMS pacdera ONTHYECKHUX MpoILeC-
gg %Tgeﬂo HOBHBIX ()YHKIIHOHAJIBHBIX ONITHYECKUX METOJIOB 00pa- COPOB U MX OCHOBHBIX 3JIe-
éa.n-.nos) Y3JI0B CUCTEM ONTUYECKOM 60TKH HHMOPMAIIH IS pe- MEHTOB;
00paboTkn HHGOpPMALIUH. IICHUS] KOHKPETHBIX PaaHo-
TEXHHUYECKUX 33134
Heynos.ie- HMeer cymiecTBeHHbBIE [TokasbiBaeT OTCYTCTBHUE JleMOHCTpHpYET OTCYT-
TBOPHUTEJBHO / | TIPOOEIBI MM OTCYTCTBUE YMEHHI ONpenessiTh U 000c- CTBHE HAaBBIKOB BJICJICHUST Me-
He 3aYTE€HO | 3HaHUii 00 HOBBIBaTh 1EJIECO00Pa3HOCTh TOJIAMH aHAIIN3a U HABBIKAMHU
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(<60 oaJ- OCHOBHBIX MMPpUHIUIIAX HCIIOJIB30BAHUA OIITHYCCKUX pac4deTa ONTUYCCKUX IMMPOoLEC-

JIOB) MIOCTPOEHHS ¥ PabOTHI, a METO0J10B 00paboTKu HH(OP- COpPOB U UX OCHOBHBIX 3JIe-
TAKKE XapaKTEePUCTHUKAX Maluy JUIsl peIeHNs] KOHKPET- MEHTOB;
OCHOBHBIX (DyHKIIHOHAJIb- HBIX PaJINOTEXHUYECKUX 337129

HBIX Y3JIOB CHCTEM OIITHYe-
cKoif 00paboTku nHPOpMa-
LUH.

IIpuMeyaHue: KOIMYECTBO OAIJIOB U IIEPEBO B TPAAUIMOHHYIO OIIEHKY YKa3aHO B COOTBETCTBHH ¢ ITyHKTOM 11 Pabo-
Yeil IporpaMMmsl.

2.2 Komnerennus IIK-7

IK-7: cnocodHOCTH pa3padaThiBaTh MPOEKTHYIO H TEXHHYECKYIO TOKYMeHTA U0, 0OpMIATH 3aKOHYEHHBIE TP Oo-
€KTHO-KOHCTPYKTOPCKHE PadoThI.

Jast hopMHupOBaHNS KOMIIETEHIINH HEO0OXOIMMO OCYIIECTBUTD S ATATIOB.

Otams! GOPMUPOBAHKS KOMIICTEHINH, IPUMEHAEMBbIE AJISI TOTO BUABI 3aHATHI, 1 UCTIOIb3yEMBIE CPEACTBA OLICHUBAHUS
MPEJCTABICHEI B TAOIHIIE 5.

TaﬁJmua 5- Oransl (bopanOBamm KOMIIETCHIMHA U UCII0JIbB3YEMbIE CPEACTBA OLICHUBAHUSA

CocraB 3HaTL YmMmerhb Baagern
— COCTaBJIATH CXEMBI BOJIOKOH- [— HAaBBIKAMH YTCHHUS M H300-
Conep- — IIPMHIOMIIBI IIOCTPOCHMUA BOJIO- HO-ONITHYCCKUX CHCTEM Iepe- pakeHUs (QyHKIIMOHAIBEHBIX
JKaHHe KOHHO-ONITUYECKUX CHCTEM Iie- JIa9y aHAJIOTOBBIX U MHA(POBBIX U CTPYKTYPHBIX CXEM BOJIO-
JITamnoB penaqyu I/IH(bOpMaIlI/II/I CHUTHA JIOB U OLICHUBATH Ka- KOHHO-OIITUYECKUX CUCTEM
YECTBO MX PabOTHI nepenady HHGpoOpMaIuu
B o Jlexuun o Jlexkun o Jlekuu
33115;::14171 e [IpakTuyeckue 3aHATUSL. e [IpakTuyeckue 3aHATUSL. e [IpakTHyeckue 3aHATUS.
e CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocTosTenbHas pabora.
Hcnodb- ¢ Koncnexr o KonTponpsHas pabora
. ® 3ammTa pacueTHOro 3ajaa-
3yeMble ® YCTHBIN OTBET ¢ OopmieHne pacueTHOTO 3a- st
CpeacTBa o KonrtpomnbHas pabora JIaHus; « 3auer
OLICHU- e 3auer o KOHCIIEKT caMOCTOSATENbHON
BaHMA paboTEI.

OO11re XapaKTePUCTUKU TIOKa3aTeNIei 1 KPUTEPHUEB OIICHUBAHKS KOMIIETECHIIMK Ha BCEX dTanax MPUBEICHBI B TabuIe 6.

Ta6auna 6 — O0mue XapaKTePUCTHKY NOKa3aTeIell 1 KPUTEePHeB OLeHHBAHUS KOMIETEHIIMH M0 ITANaM

Iloxa3zaTenun

3HATD YmMmern Baagern
U KpUTEePUH

ObnanaeT hakTUUSCKH- OO6nagaeT nuana3oHOM
OT/IM4HO MH U TEOPETUICCKAMU 3Ha- MPaKTUIECKUX YMECHUH, TpeOy- Kontpomupyer padoty,
(BBICOKMIi ypoO- HUSIMH B TIpeJieNiaX u3ydae- EMBIX JUIS Pa3BUTHUS TBOP- MIPOBOJIUT OIICHKY, COBEPIIICH-
BEHb) MOM 00JIaCTH ¢ TIOHUMAHH- YECKHX pelIeHuH, abcTparupo- CTBYET JIeHCTBUS pabOTHI

€M TpaHUIl IPUMEHIUMOCTH BaHU MMPOOIIEeM

BepeT OTBCTCTBCHHOCTH 3a

O6nanaeT JAuarasoHoOM
3aBCpUICHUEC 3a/1a1 B UC-

3HaeT (axThl, TPUHIH-

Xopomuio MPaKTHYECKUX YMEHHUH, TpeOy-
. TIBI, ITPOLIECCHI, O0IIHE TO- CJIe/IOBaHUH, TIpHcHocadu-

(0a3oBbIii ypo- €MBIX JJIs PELIEHUs OIIpee-

HSTHS B IIPEZesiax n3ydae- BaeT CBOE MOBEICHUE K 00CTO-
BeHb) . JICHHBIX TIPO0JIeM B 06JacTu

Mo#i 0bnacTu STEJIBCTBAM B PEILICHUH MPO-

UCCIIeI0BaHMUS
Grem

YnoBaerBopu- OO6y1agaeT OCHOBHBIMHU

Paboraer npu npssmom
HaOJI0IeHUN

OO0mazaer 0a30BEIMHU
TeJIbHO (Topo- YMEHHUSAMH, TPEOYEMBIMHU JIJIS
00IIMMHY 3HAHUSMHU

roBbIii ypOBeHb) BBITTOJTHEHHS MTPOCTHIX 3314
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(DOpMyJ'II/IpOBKa IOKa3aTeaeh 1 KPUTCPUCB OLICHUBAHUS HaHHOﬁ KOMIICTCHLIMU TPUBEACHA B Ta6m/1ue 7.

Taoauna 7 — [Moka3aTenu u KPUTEPHUH OCHUBAHUA KOMIIETCHIIHH HA 3Tamnax

IHoxa3zare-
JIM U KpHUTe- 3HarnL YmMmern Baagernb
puu
3HaeT NPUHLUIEI [10- YMeeT cBOOOIHO COCTAB- Brnaneer HaBBIKaMU YTCHHS
Oriauupo/ | CTPOEHUs BOJOKOHHO- JISITh CXEMBI BOJIOKOHHO- 1 n300paxeHust QyHKIHO-
32YTEHO ONTHYECKUX CHCTEM IIEepe- ONTHYECKUX CHCTEM Iepeaaun HaJIbHBIX M CTPYKTYPHBIX CXEM
(90-100 Ja4un HHHOpMALUH aHaJIOTOBBIX U IU(POBBIX CHUT- BOJIOKOHHO-ONTHYECKUX CH-
02.1710B) HAaJIOB ¥ OLICHUBATh Ka4eCTBO CTEM nepenadr HHPOPMAIHH ,
ux paboTsl
Hmeer npezncraBieHne CaMOCTOSITEIBHO COCTaB- Brnaneer ocHOBHBIMU
0 TPHUHIMIAX HOCTPOCHHUS JISITh CXEMBI BOJIOKOHHO- HaBBIKAMU YTECHUS U U300pa-
Xopouro / BOJIOKOHHO-ONITUYECKUX ONTHYECKUX CHCTEM Tepeaaynt JKeHUS PYHKLIMOHAJIBHBIX U
3auTeHo cucTeM nepenadu nHdop- AHAJIOTOBBIX M HU(POBBIX CHUT- CTPYKTYPHBIX CXEM BOJIOKOH-
(70-89 Manuu HAaJIOB ¥ OLICHUBATh Ka4E€CTBO HO-ONTHYECKUX CUCTEM Tiepe-
6an108) UX paboThI Jaun UHGOpMAaLUK
Haet onpenenenus no [Toka3piBaeT HemoJIHOE, He- JleMOHCTpupyeT HENOoIHOE,
Ynosie- MPUHLIUIIAM TIOCTPOCHUS JIOCTaTOYHOE YMEHHUE COCTaB- HEIOCTaTOYHOE BIIaICHUE
TBOPHUTEJIHHO BOJIOKOHHO-OTITHYECKUX JICHUSb CXE€M BOJIOKOHHO- HaBBIKAMU YTEHMS U U300pa-
/ 3a4TeHo cucTeM nepenadu nHdop- ONTHYECKUX CUCTEM Ieperadn XKeHUst QYHKIIMOHAIBHBIX U
(60-69 Maluu AHAJOTOBBIX U IH(POBBIX CHUT- CTPYKTYPHBIX CXEM BOJIOKOH-
0as10B) HAaJIOB ¥ OLICHUBATh Ka4e€CTBO HO-ONTHYECKUX CUCTEM Tepe-
UX paboOTHI JTaqu HHQOpMAaIHH
E€MOHCTPUPYET OTCYT-
Hmeert cymecTBeHHbIC [Toka3pIBacT OTCYTCTBHE A PHPY Y
HeynogJie- . CTBHE BIIA/ICHUSI HABBIKAMH
IPpOOEITBI HITH OTCYTCTBHUE YMEHHH COCTaBIICHHS CXEMBI
TBOPHUTEJIBHO / N YTEeHUS U N300pakeHus QyHK-
3HaHMWH O MPUHIUIAX I10- BOJIOKOHHO-ONTHYECKUX CH-
He 3a4YTEHO IIMOHAJBHBIX U CTPYKTYPHBIX
CTPOEHHS BOJIOKOHHO- CTEM IIepeavyy aHAIOTOBBIX U
(<60 6a- CXEM BOJIOKOHHO-OITHYECKHUX
ONTUYECKHUX CUCTEM Iepe- U (POBBIX CUTHAJIOB U OLICHHU-
JIOB) CHUCTEM Tiepenavyu HHPpopma-
Jadu MHGOpMAaIH BaTh KaueCTBO UX PabOTHI -

IpumeyaHue: KOJIMUECTBO OAJIOB M MEPEBO/] B TPAJIUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUU C myHKTOM 11 Pabo-
4eil IPOrpaMMBl.

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA

Jnst peann3anyy BhIIETIEPEYHCIICHHBIX 3a/1ad 00yUeHHS HCIIONIB3YIOTCS CIEAYIOIINEe MaTepHaIIbL:
—  THIOBBIE KOHTPOJIbHBIE 38JJaHUS MJIM MHbIE MaTepHalIbl, HEOOXOIMUMBIE JJIsl OLIEHKH 3HAHUH, YMEHHH,
HaBBIKOB U (MJIH) OTIBITA AEATEINbHOCTH, XapaKTePU3YIOIUX TaIbl YOPMUPOBAHHUSA KOMIIETCHIIUHN B MIPO-
I[ecce 0OCBOCHHUS 00pa30BaTEIbHOI MPOrpaMMEI, B COCTaBe:

3.1 KonTposabHble padoThl 0 TEMAM:

1. MaTerpanpHble U CHIEKTpaNbHbIe IPeoOpa30BaHMs B KOTEPEHTHBIX ONITHYECKUX CHCTEMax

2. AKyCTOONTHYECKHE TPOLIECCOPHI CIIEKTPAILHOTO U KOPPEISALUOHHOTO THIIA

3. XapaKTepuCTUKN KOMIIOHEHTOB BOJIOKOHHO-OIITHYECKUX CHCTEM Tepenadn

4. I[TpUHIMUIIEI TOCTPOEHHS aHAIOTOBBIX M IIM(POBBIX BOJIOKOHHO-ONTHYECKUX CHCTEM IEpeaadH;
CojepixaHue KOHTPOJIBHBIX pabOT NPUBEACHO B y4eOHO-MeTOqHYeCKOM nocobuu [8 ].

3.2 [IpakTnyeckue 3aHATHS TEMaM:

1. OnaomepHoOe 1 AByMepHOe npeoOpa3oBanne Pypbe B ONITHUECKOH cUCTEME.

2. Onrrnueckas Guiprpaius (PHY,OBY, rpebenyarsie GpuibTpsi).

3. AkycroonrTuueckas siueiika Kak 3JIeMEHT BBOJIa PaJJMOCUTHAJIOB B ONTUYECKUI CUTHAJIBHBIN IPOIIECCOP

4. AKyCTOONITHYECKHI CIEKTPOAHAIN3ATOP PAIHOCUTHAIIOB

5. . Pacger xapakTepHCTHK ONTHYECKOTO BOJOKHA (IUCTIEPCHS, 3aTyXaHUe, YHCIOBas alepTypa)

6. Pacuer nmuHeHHO 4acTH (HOTOMPHEMHOTO TpakTa (BBICOKO MUMITCHIAHCHBIC M TPAHCHMIIEIAHCHbBIEC YCHITUTEIH )
7. Pacyer OCHOBHBIX ITapaMETPOB U XapaKTEPUCTHK onTHdeckux uamydareneit (CU/ u JIT)
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VKazaHusi K MPAKTHYCKCHM 3aHATHSIM paboTaM B ydeOHO-METOANYECcKOM mocobuu [8],

3.3. TeMbl TBOpUYECKHX 3adaHuii (pedrepaToB):

15. OnTHyecKue yCTPOHCTBA paclo3HaBaHUs 00pa30B HA OCHOBE HEHPOHHBIX ceTeil
16. OnTHyecKie HeIMHEHHBIE AIEMEHTHI TS peaTn3alliil JIOTHYECKIX OTepaIiuit

17. OnTryeckue mporeccopsl 00padoTkn curnainoB AP

18. AnanTuBHBIE ONTHYECKIE QUIBTPHI Ha OCHOBE (POTOpe(PAKTUBHBIX KPUCTAIUIOB
19. [TpuHIMTIBI TOCTPOEHUSI ONITHYECKUX KOMITBIOTEPOB

20. MHOTOBOJIHOBBIE OITUYECKHE UCTOYHUKU H3ITy4EHHS

21, MHOTOBOJTHOBBIE ONITUYECKHE MYJIBTHIUIEKCOPHI M AEMYJIbTUIIIEKCOPHI

22, Onrtuyeckre MyJIbTHILIEKCOPHI BBO/Ia/BBIBOJIA KaHAIOB

23. MHOTOBOJIHOBBIE OIITUYECKUE YCHUITUTEIN

24, WDM BOIOKOHHO-ONTHYECKIE HHTEPPEPESHIIMOHHBIE (DHITBTPHI

25. WDM o¢umieTphl Ha 0OCHOBE AH(PAKIIMOHHBIX PEIIETOK

26. BonHOBOIHEIE ONITHYECKHE KOMIIOHSHTHI CIIEKTPAIbHOTO MYJIbTHIIICKCHPOBAHHS
217. Bo0KOHHO-ONTHYECKHE CHCTEMBI CO CIIEKTPAIBLHBIM pa3lielicHHeM

28. [TpUHIUIIBI ONITHYECKOT0 MYJIBTHINICKCHPOBAHUS B IIOJTHOCTBIO ONTHYECKUX CETAX

3.4 BOIIpOC])I JId IIPOBEAEHUSI 3a4eTa:

Onruueckue MeTobl 00padoTKH nH(GopManuu. JJoCTOMHCTBA THX METO/IOB.

JIByMepHBIi ONTHYECKUI CUTHAJ, ero HH)OPMAIIMOHHAS CTPYKTYpa.

CkamsipHas Teopust nudpakiuuu: popmyina [olirenca-Openens, audpakimu Operens u Opaynrodepa.

[TpeoOpa3oBaHKe CBETOBBIX MOJIEH IEMEHTAMU OITHYECKUX CUCTEM

[TpeobpazoBanne Dypbe (MpsiMOE) B ONTUUECKOH CUCTEME.

O6parHoe npeobpazoBanne Pypbe B ONTHIECKOH CHCTEME.

Omneparyist ”HTETPUPOBAHUS B ONTHYECKOH CHCTEME.

Omneparust GUIBTPanny B ONTHIECKOH CHCTEME.

Omneparyst aupepeHIUPOBAHUS B ONTHIECKON CHCTEME.

0. Brrancienne GpyHKINU CBEPTKH B ONITHYECKOH CHCTEME.

1. Brruncnenne QyHKINM KOPPEIALUH B ONTHIECKON CUCTEME.

12. CornacoBaHHas GUIBTPALIUS B ONITHKE.

13. Tonorpaduueckuii MeTo] co3naHus GUIBTPOB.

14. .DororueHKa Kak ONTHYECKUI TPAHCIIAPAHT, €€ OCHOBHBIC XapaKTEPHCTHKH.

15. AO momymsaTop Kak ONTHYECKUH TpaHCHapaHT.

16.  AO ugactoromep, GyHKIIMOHATbHAS CXEMa, IPUHIIHIT ACHCTBUSL.

17.  OO6nacTv MpUMEHEHHs aKyCTOONTHYECKUX MPOLIECCOPOB B COBPEMEHHOH PaIHO3IEKTPOHNKE (CHCTEMBI IT100aTb-
HOW OpPHEHTAIINN),

18. OO6mnacTn MpUMEHEHHs aKyCTOONTHYECKNX POLIECCOPOB B COBPEMEHHOM PaIMO3IEKTPOHNKE (CHCTEMBI DJICKTPOH-
HOU 00pBOBI), 00paboTKa CHTHAIOB (Da3MPOBAaHHBIX AHTCHHBIX PEIICTOK U AHTCHH C CHHTE3UPOBAHHON allepTypOit).

19. OOGnacTv MpUMEHEHHsI aKyCTOONTHYECKNX IPOLIECCOPOB B COBPEMEHHOM Paano3IeKTpOHNKE (00paboTKa CHTHAJIOB
(ha3MpOBaHHBIX aHTEHHBIX PEIICTOK X aHTEHH C CHHTE3MPOBAaHHOM arlepTypoi).

20. OO0oOueHHas CTPYKTypHasl CXeMa IIOCTPOSHHUS BOJIOKOHHO-0TITHUecKO#t inHuu cBsizu (BOJIC),

21.  OcHoBHble pyHkuMOHaNBHBIE 0J0KKM BOJIC, TOnONOTHYECKHE peaTn3alii.

22. KananooOpa3oBaHue: 4aCTOTHOE M BPEMEHHOE pa3JielieHre KaHaJIOB.

23. Iudpossie miesnoxpouusie BOJIC: ckopocTs nepenaun, KaHAILHOCTh, TPYIIIO00pa3oBaHue.

24. Uudpossie cuaxponnsie BOJIC, 0CHOBHBIE MPUHILIUIIBI IPYIIIIO00PA30BaHUS

25. BoJIOKOHHO-OIITHYECKUE CETU: TOTOJIOTHH, 0COOEHHOCTH. [10THOCTBIO ONTHYECKUE CETH

26.  IlmaHapHBIC W TTIOJIOCKOBBIE ONTHYECKHUE BOJIHOBOIBI

27.  OmHOMOJOBBIH 1 MHOTOMOJIOBBIN PEKHUMBI PACIIPOCTPaHEHHS,

28. Jlucmepcus B ONTHYECKUX BOJTHOBOJAX.

29. Omruueckoe BookHO (OB). OcobenHOCTH pacnpocTpaHeHus u3nydeHus mo OB.

30. PexwM criaGoHanpaBIsItONIero BOIHOBO/IA.

31.  Xapakrepucruueckoe ypaBHeHue, Mol OB.

32.  Buusl aucnepcun B OB.

33.  OcHuosuble napamerpsl OB: pod s mokazaresns MpeaoMIIeHHUS,

34.  Ocuosuble mapameTpsl OB unciioBas aneprypa,

35.  Ocuosuble napamerpsl OB Ipuunnsl noteps B OB. ko3¢ dunnenT 3aryxanus,

36.  OcnoBuble napamerpbl OB ,monoca npomnyckaHus.

37.  Onrunueckue Kabenn U pa3beMbl, UX KOHCTPYKIUH U TAPaMETPBI.

38. Mero/p!I H3rOTOBJIEHHS ONTHYECKNX BOJOKOH M Kabenei

39. HcrouyHMKHM M3Iy4eHUs NepelaTYMKOB ONTHYECKUX JIMHUI CBSA3U: CBETOINOIbI

40. VCTOYHMKHM U3ITy4EeHHS MEPeaTINKOB ONTHYECKUX JIMHUN CBSA3H TIOJIYIIPOBOAHUKOBEIE JIa3ephl, UX OCHOBHBIE pa-

0o4ne XapaKTEepUCTUKH.
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41.
42.
43
44,

45,

BBo onTH4eckoro U3JIyueHus B BOJIOKHO.

DOTONPUEMHHUKHN ONTHIESCKUX CHCTEM NIepeAadn: JaBHHHBIC (POTOANOIBI, IPHHIINT IEHCTBHS U TapaMETPhI
DOTONMPUEMHUKH ONITHIECKUX CHCTEM TIepeaaun: p-i-n. GOTOAUOIBI, IPUHIMIT JCHCTBHUS U TAPAMETPBI
DyHKIMOHATBHAS cXeMa JIMHEHHON YacT (POTOMPUEMHOTO TPaKTa

. TpeboBaHHA K M3MEPUTEIFHOMY 000PYIOBAHHIO.

Mertoandeckne MaTepransl Ul MOATOTOBKM K 3aueTy TpHBeIcHB B [1-8],

4 METOAUYECKHUE MATEPHUAJIBI

s obecriedeHus mpoiiecca 00yUICHUS U PEIICHUS 3a1a4 00YUCHUS UCTIONB3YIOTCS CICIYIOIUEe METOTUUCCKUE MaTe-

puajibl, ONIPECACIAIOIINE TPOUCAYPHI OLICHUBAHUA 3HAHUH, yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH, XapaKTCPU3YIO-
IMX dTallbl (bOpMI/IpOBaHI/Iﬂ KOMIIETCHLIMH, B COCTaBE:!

4.1.0cHoBHasI IUTepaTypa

1.

2.

3.

VYmakoB B.H u np. Ontndeckne ycTpoiicTBa B paInoTeXHUKE: YUueb. TocoOue i By30B.- M.: PagnorexHuka,
2005. -240 c. (75).

UrnraroB A.H. OnrosnekTpoHUKa 1 HAHO(POTOHHUKA [DIEKTPOHHEIN pecypc]: yued mocodue. - CII6. : Jlans, 2011.
- 528 ¢. Pexum mocryma: http://e.lanbook.com/view/book/690

CxisipoB O.K. BoOJIOKOHHO-ONITHYECKUE CETH U CHCTEMBI CBSI3H [ DNEKTPOHHBIH pecypce] : yueb. mocobue /. - U3m. 2-
e, crep. - CII6. : Jlanb, 2010. - 265 ¢. Pexum moctymna: http://e.lanbook.com/ view/book/682

4.2. JlonoJHUTEJIbHAS JIUTEpaTypa

4,

5.

6.

7.

Hyouumies FO.H. Teopus u npeobpa3oBaHue CUTHAJIOB B ONTHUCCKUX CHCTEMaX [DJICKTPOHHBIN pecypc] : yueO.
nocobue /. — 2-¢ m3na. - CII6. : Jlanb, 2011. - 368 ¢. Pexxum moctymna: http:// e.lanbook.com/view/book/699.
Kucenes I'.JI. KBaHtoBas u onTHUuecKasi 3JCKT pOHUKA [ DJICKTPOHHBIN pecypc] : yueb. mocodue /. — 2-¢ u3fl. -
CIIG. : Jlanb, 2011. - 320 ¢. Pexxum moctyma: http://e.lanbook.com/view/book/627

Haymog K.I1., YmrakoB B.H. AkycroonTudeckue CUrHaIBHBIC IPOLIECCOPHI: Y4el. mocodue A By30B. — M.:
CAMHC-TIPECC, 2002. -80 c. (21).

@®puman P. BonokonHo-ontudeckue cuctemsl cBsa3u: [lep. ¢ anrn./ - M.: Texaocdepa, 2006. — 447 c. (14)

4.2 TlepeyeHb MeTOAMYECKUX YKA3AHMI M0 MPAKTHYECKUM 3aHATHAM H CAMOCTOSATEIbHOIl padoTe

8.

Kym I'. T'., llapanrosuu C. H. Onrtuueckue yCcTpoUCcTBa B pafuoTeXHUKE [DIESKTPOHHBIH pecypc]: yueOHO-
METOAUYECCKOC HOCO6I/IC IO MPAaKTUYCCKUM 3aHATHUAM U OpraHu3aluu CaMOCTOSITEJIbHON pa6OTbI CTYACHTOB CIICIU-
anpHOCTH 210302 «Pagmorexuukay. - Tomck: TYCVYP, 2010. - 46 c. Pexxum poctymna:
http://edu.tusur.ru/training/publications/18

JosonsHoB E. A., [llapanrosuu C. H., Mupropon B. I'. u Ky3neros B. B. MynsTHIIIEKCOPHOE U YCHIIUTENIBHOE
000py/10BaHNE MHOTOBOJTHOBBIX ONITUYECKHUX CHCTEM Iepeauu [ DJIeKTPOHHBIN pecypc]: yueOHoe mocobue- Tomck:
TYCYP, 2012. — 156 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/739.
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