MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
YITIPABJIEHWA U PAAUOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JupekTop nenapraMeHTa o0pa3oBaHUS
I1. E. Tposin
«_» 20 T

PABOYAS ITPOI'PAMMA ANCHUIJIMHBI
OnTnyeckue ycTpoicTBa B paIMOTeXHUKE

VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6aKajlaBpuaT

Hamnpasnenue nmoarotoku / crienuainbHOCcTh: 11.03.01 Paguorexnuka

Hanpasnennocts (npoduis) / cnenmanuzanms: PaguorexHuyeckue cpejcTBa mnepegavu, npueMa M
00padoTKMN CUTHAJIOB

®opma 00yueHus: 3a04HAs

@axynpreT: 3uB®, 3204HbIii 1 BeuepHuH GaKyabTeT

Kadenpa: TOP, Kadeapa TeiekoMMyHHKAIUI U OCHOB PAAUOTEXHUKHU

Kypc: 4,5

Cemectp: 8, 9

VYueOnbIii m1an Habopa 2016 rona

Pacrnipenenenue pabouero BpeMeHu

Ne Bunbl yueOHOI nesTeIbHOCTH 8 cemectp 9 cemectp Bcero EnuHnne:
1 |Jlekuuu 4 0 4 4acoB
2  |IIpakTudeckue 3aHITHS 2 4 6 9acoB
3 |JIaGoparopHbie pabOThI 0 8 8 4acoB
4 |Bcero ayauTOpHBIX 3aHATHH 6 12 18 4acoB
5 |CamocrosrenbHas paboTa 30 56 86 4acoB
6 | Bcero (6e3 sx3ameHa) 36 68 104 9acoB
7 |IloaroroBka u ciaya dK3aMeHa / 3adeTa 0 4 4 JacoB
8 |O0mas TpyJa0eMKOCTh 36 72 108 JacoB
3.0 3.E.

Kontponbabsie paboTsr: 9 cemectp - 1
JndbepeHnrpoBaHHbIN 3a4€eT: 9 ceMecTp
JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO
Wudbopmatys o Bragesblie:
OUO: lenymaHoB A.A.
IomkHOCTD: PexTOp
Hata mognucanus: 23.08.2017
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY: Tomck 2018
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 OT « 26 » 4 2018 r

JIMCT COI'JTACOBAHUA
PabGowas mnporpaMma IUCHMIUIMHBI COCTaBJIeHA C YydeToM TpeOoBaHMU (QenepaibHOro
roCcyJIapCTBEHHOTO 00pa30oBaTeIbLHOTO cTaHAapTa Beiciiero odpaszoBanus (PI'OC BO) mo mampasieHHIo
noarotoBku (cnenuansHocT) 11.03.01 Paguorexnuka, yreepxaenHoro 06.03.2015 roxa, paccmorpena u
onoOpena Ha 3acenanuu kadenpet CBUUKP «  » 20 ropa, mpoTtokoi Ne

PazpaboTumk:

3aBeAyomuii kaheapoi kad.
CBYuKP C. H. Illapanrosuu

3aBenyronmii odecneunBaronien kag.
CBYuKP C. H. llapanroBuu

Pabouas nporpamma IUCHUIUIMHBI COTJIacoBaHa ¢ (DaKyJIbTETOM M BBITyCKaroei kadeapoii:

Jexan 3uB® . B. Ocumnos
3aBeyrOnIMil BeIMTyCKaromen kad.

TOP A. A. T'enbuep
OKCIEPTHI:

JoueHT xadeapbl
TEJIEKOMMYHUKAIUI 1 OCHOB
pagunorexuuku (TOP) C. U. boromomnon

JlonieHT Kadenpsr
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
paguotexuuku (CBUuKP) A. IO. [Tonikos

CornacoeaHa Ha noptane N2 30867 2



1. lean u 3aa49u TUCUMILJIMHBI

1.1. Heau TucMIIMHBI
U3y4eHHE TEOPETUYECKHX OCHOB ONTUYECKON 00pabOTKM MH(OPMAIUH, NPUHIIUIIOB TOCTPOCHUS
U paboThl, a TaKXKe XapaKTEPUCTHK OCHOBHBIX (YHKIHOHAJIBHBIX Y3-JIOB ONTHYECKHX CHUCTEM:
CIIEKTPOAHAIN3aTOPa, COTJIACOBAHHOTO (MIIBTPA, KOPPEIATOpa, (PU3MUECKUX OCHOB PACIPOCTPAHCHHS
U3JIy4eHHS 110 ONTUYECKOMY BOJOKHY, OCHOBHBIX XapaKTEpHUCTUK HCTOYHUKOB M IPHEMHHUKOB
ONTUYECKOTO W3IYYCHHUs, TMPHUHIUIIOB MOCTPOCHHUS BOJIOKOHHO-ONTUYECKHX CHUCTEM Mepeaayu
nHpopmaun

1.2. 3agauy JUCHUILIMHBI

—  u3ydeHue (PU3NYECKUX MPUHLHUIIOB IOCTPOCHUS U TEOPETHUECKUX OCHOB (DYHKIIMOHUPOBAHUS
CHUCTEM ONTHYECKOW 00paboTKH MHPOpMAIINH;

— TIONydYeHUE HEOOXOMMMBIX 3HAHUM 1O  CTPYKTYpHOW  OpraHuW3aluil  ONTHYECKUX
CHEKTPOAHAIM3aTOPOB MPOCTPAHCTBEHHOTO ¥ BPEMEHHOT'O MHTETPUPOBAHUS, COTJIACOBAHHOTO (DHUIIBTpA,
KOppemsITopa;

—  W3y4YCHHE OCHOBHBIX XapPaKTEPHUCTUK UCTOUYHUKOB U IPUEMHHUKOB ONITHYECKOTO M3ITYICHHUS,

—  u3ydeHHe QU3MUYECKUX OCHOB PACIIPOCTPAHEHUS U3TYUCHHS 110 ONITHYCCKOMY BOJIOKHY;

—  W3y4YeHHE NPUHIIUIIOB MOCTPOSHUS BOIOKOHHO-ONTUYECKUX CUCTEM Tepeaadn nHpopMauu

2. Mecto aucnuniannsl B crpykrype OIIOII

Hucnumnmna «Ontudeckue ycrpoiictBa B paauoTexuuke» (b1.B.O.16) otHocutcs x 6moky 1
(BapuaTUBHAs 4acTh).

[IpenimecTByOmUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMU  HayajdbHble 3HAHUS, SBISIOTCA:
Panuorexnuueckue uenu M CUTHajibl, YCTpOWCTBa mpueMa M 00pabOTKU curHaiaos, Pusuka,
DNeKTpoAMHAMUKA U PacCIpOCTpaHEHUE PaguoBOIH, ONTHYECKUE YCTPOICTBA B PAJUOTEXHHUKE.

[TocneayromumMu JUCHUILUIMHAMY SBJISIOTCA: 3alUTa BBITYCKHOM KBaJu(UKALMOHHOW padoThI,
BKJIIOYasi MOATOTOBKY K IMpOLEAype 3allUThl U TPOLEAYPY 3aliuThl, MHOrokaHalbHble HH(POBBIC
cucteMbl nnepeaaun, ONTHYECKUE yCTPOUCTBA B PaJIMOTEXHUKE.

3. TpeOoBaHus K pe3yJIibTATAM OCBOCHUS JUCHUIIMHBI

[Iporecc u3yueHust TUCIUILIMHBI HAIIPABJICH Ha (POPMUPOBAHUE CIICTYIONTUX KOMIIETEHITUH:

— OIIK-7 cmocoOHOCTbIO YYHTHIBATH COBPEMEHHBIE TEHACHIIMM Pa3BUTUS DJIEKTPOHHKH,
U3MEpPUTENbHON ¥ BBIYUCIUTENBHONM  TEXHUKHM, HWHGOPMAIMOHHBIX TEXHOJOTHMH B  cBOeH
po¢eCCUOHANBHON IEATETLHOCTH;

— IIK-7 cmocoOHOCThIO pa3palaThiBaTh MPOCKTHYI0O M TEXHUYECKYIO JIOKYMEHTAIIMIO,
oopMIIATH 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE PAOOTHI;

B pe3ynbrare nzyueHus: AMCUUIIIINHBI 00 yYaIOLIUICS TOJIKEH:

— 3HATh NPUHIHUIBI TOCTPOCHHS U pPaOOTHl, a TaKkKe XapaKTePUCTHUKU OCHOBHBIX
(YHKIIMOHATBHBIX Y3JI0B CHCTEM ONTHYECKOW 0O0paboTKM wuHpOpManuu:, MPUHIUOB TOCTPOSHUS
BOJIOKOHHO-ONITHYECKUX CUCTEM Tepeiauu HHOpMaInu;

— yMeThb OMNpeAensiTh U OOOCHOBBIBATH I€1€CO00PA3HOCTh HCIOIB30BAHUS ONTHUECKUX
METOJIOB 00paboTku MHGOpPMAIIUU IS PEIIeHUs KOHKPETHBIX PATUOTEXHUYECKHX 3a/7ay; COCTABISATH
CXEMbl BOJIOKOHHO-ONTHYECKUX CHUCTEM Mepeaddl aHaJIOTOBBIX M IH(POBBIX CUTHAJIOB U OIICHUBATh
KaueCTBO UX paOOTHI

—  BJIaJeTh METOJaMH aHaJIN3a U HAaBBIKAMU pacyeTa ONTHYECKUX MPOIIECCOPOB U X OCHOBHBIX
AJIEMEHTOB; HaBBIKAMU UYTEHUS U H300pakeHUs (PYHKIHMOHAIBHBIX M CTPYKTYPHBIX CXEM BOJIOKOHHO-
ONTHYECKUX CHCTEM IMepeaadn HHPOpMaIuu

4. O0beM AUCHUIIMHBI U BHABI Y4e0HO# padoThI
OOmast TpyOeMKOCTh IUCHUIUIMHBI cocTaBisieT 3.0 3a4eTHBIX €AMHHUIBI M TPEACTaBIC€HA B
Tabimue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIUITIIMHBI

Bunbr yueOHO nesTeNbHOCTH Bcero gacos CemecTtpbl
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8 cemecTp 9 cemectp
AynutopHble 3aHATHS (BCErO) 18 6 12
Jlexumn 4 4
[IpakTuueckue 3aHATHSA 6 2
JlaGopaTopHbie pabOThI
CamocrosrenbHas padoTa (Bcero) 86 30 56
[ToaroToBKa K KOHTPOJIBHBIM paboTam 3 2 1
OdopmieHne oT4eToB 10 1a00PaTOPHEIM 46 14 32
paboram
[IpopaboTka JEKIIMOHHOTO MaTepuaa 6
[ToaroTroBka K MPaKTUYECKUM 3aHSATHUSIM, 31 8 23
CEeMHHapaM
Bcero (6e3 3x3ameHa) 104 36 68
ITonroroBka u cnaua 3k3ameHa / 3auera 4 4
OO6mmast TpyA0€MKOCTb, 4 108 36 72
3ayerHble EnuHUIEL 3.0

5. Conep:xkanme QuCHUTTHHBI

5.1. Pa3nennl AMCHHUILIMHBI M BUABI 3aHATHHA
Pazensr qUCIMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tabmuua 5.1 — Pa3aesl AUCHUIUINHEBL U BUIBI 3aHITHHA

Bcero
[lpakx. | Jla6. | Cawm. yacoB | PopMupyemsbie
HazBanus pa3nenoB AUCHUIIIMHBI Jlek., u
3aH., 4 | pab., u | pad., 4 (6e3 KOMITCTCHITH
HK3aMEHa)
8 cemectp
1 dusnyeckue U MaTeEMaTUYECKHE 1 2 0 0 3 OIIK-7, ITK-7
OCHOBBI OITHYECKON 00pabOTKH
uHpOpMaLIUu
2 OnTu4eckue mporeccopsbl 0 0 0 14 14 OIIK-7, IIK-7
CHEKTPAIBHOTO U KOPPEISILIMOHHOTO
THUIIA C IPOCTPAHCTBEHHBIM U
BPEMEHHBIM UHTETPHUPOBAHUEM
3 IlpuHUUIIBI TOCTPOEHUST BOJIOKOHHO- 2 0 0 10 12 OIIK-7, ITIK-7
ONTUYECKUX CUCTEM Iepeiay,.
4 OyHKIIMOHAIBHAS 1 CTPYKTYpHAS 1 0 0 6 7 OIIK-7, ITIK-7
OpTraHHU3aIH aHAJIOTOBBIX ONMTHYECKUX
IPOIIECCOPOB
Hroro 3a cemectp 4 2 0 30 36
9 cemectp
5 @yHKIMOHAIbHAS U CTPYKTYpHas 0 4 0 24 28 OIIK-7, TIK-7
OpTraHU3aIliH aHATOTOBBIX ONTHYECKIX
IPOIIECCOPOB
6 XapaKkTepuCcTUKU KOMITIOHEHTOB 0 0 8 32 40 OIIK-7, ITIK-7
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BOJIOKOHHO-OIITUYCCKUX CUCTEM

nepeaaan
Hroro 3a cemectp 56 68
Hroro 86 104

5.2. Conep:xanue pa3ie0B IMCUMILIAHBI (110 JIEKIUSIM)

Copneprxanue pas3ienoB AUCUUILINH (IO JEKIHMSIM) IPUBEACHO B Tabmuie 5.2.
Tabmmma 5.2 — Coneprkanue pas3ieoB JUCIUILUIAH (IT0 JICKITUSIM)

Coneprxkanue pa3zienoB AMCHUIUIMHEBLI IO | Tpynoemkocts, | Dopmupyemblie
HasBanus pasnenos Acp pasit cn PyA ’ PMHPY
TEKIUSM q KOMIIETCHITHH
8 cemecTp
1 ®uznueckue u JIByMEpHBINA ONTUYECKUN CUTHAJL, €T0 1 OIIK-7, ITIK-7
MaTeMaTU4ecKue nHpopmanroHHas cTpyktypa. CkanspHas
OCHOBBI ONITUYECKOMN Teopus qudpakuun: nudppakunn Openens u
00paboTKu ®paynrodepa. [IpeodbpazoBaHre CBETOBBIX
uHpOpMaLUU I10JIEN DJIEMEHTaMH ONTHYECKUX CUCTEM
(yTMH3a, 3epKajlo, MpU3Ma).
Hroro 1
3 Ilpunuursr O0600111eHHast CTPYKTypHas cxema 2 OIIK-7, ITIK-7
MOCTPOCHUS MIOCTPOSHHSI BOJIOKOHHO-ONITUYECKOHN JIMHUN
BOJIOKOHHO- cs3u (BOJIC), ee ocHOBHBIE
ONTHYECKUX CHCTEM (byHKIMOHATIBHBIE OJIOKH, TOTIOJIOTUYECKHE
nepeavm,. peanuzanuu. KananoobpazoBaHue: 4aCTOTHOE
1 BpEMEHHOE pa3/ieJIeHHE KaHaJIOB.
Hudposslie mie-3uoxponnsie BOJIC:
CKOpPOCTb Nepeauu, KaHAIbHOCTD,
rpynmnoodpa3zoBaHue
Utoro 2
4 dynkunoHanpHast 1 | ONTUYECKUH CHEKTPOAHAIN3aTOP, YIIEMEHTHI OIIK-7, ITIK-7
CTPYKTypHas 1 mapameTpbl. [IpocTpaHCTBEHHBIN CUTHAT,
OpraHu3auu IIPOCTPAaHCTBEHHBIN cIIeKTp. [IpocTpan-
AHAJIOTOBBIX CTBEHHO-YAaCTOTHBIN (QUIBTP, CTPYKTYpA.
ONITHYECKUX OnTudeckre METOIbI U TTPOLIEAYPHI
MIPOLIECCOPOB ONITUYECKON CUTHAILHOM 00paboTKH,
coryiacoBaHHas ¢puibTpanus. duznueckue
OCHOBBI rosiorpagumu.
Hroro
Hroro 3a cemectp
Hroro

5.3. Pa3esibl AMCHMILUIMHBI U MEKIMCIUIITIMHAPHBIE CBSA3H ¢ 00ecneYHBAKIMMY (PeAbIIYIIHMHU)

U o0ecneyrBaeMbIMHU (MOCJIEIYOIMMH) I CUUIIHHAMHA

Pazensl MUCHUTUTMHBI U MEXIUCIUTUITMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIMH) H
o0ecreurnBaeMbIMU (TTOCIIETYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0ymIe 5.3.
Tabmuia 5.3 — Pa3gensl IUCIUIUIMHBI U MEXAUCIUTUTMHAPHBIC CBSA3H

HaunmeHnoBaHme JUCHUITIINH

Ne pasaciioB JaHHOI JAUCHUIUIUHBL, TJIST KOTOPBIX HCO6XOI[I/IMO
HN3YUCHUC 06eCHe‘—II/IBaIOH_[I/IX H 00€eCIIeunBaeMbIX JUCLHUITIINH

1 2 3

4

5 6

[IpenmecTByronme JUCHUILTMHBI
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1 PagnoTexHUYECKHE 1IENTU U CUTHAIEI +

2 YcerpoiicTBa mpueMa u 00paboTKu

CHUT'HAJIOB

3 dusuka

4 DyeKTpoAMHAMHUKA U

pacrpocTpaHeHHe paJnoBOIIH

5 OnTuyeckue yCTpoucTBa B

pPaaMOTEXHUKE

+ + +

[Tocnenyromye TUCITUTITMHBI

1 3amuTa BBITYCKHOM

KBaJIM(DUKAIIMOHHOM paboThl, BKITIOYAs
MOATOTOBKY K IPOLIEIypE 3alIUTHI U
IpOLEAYPY 3aLIUTHI

2 MHoOTOKaHaIbHBIE IIUPPOBHIC +

CHUCTEMEI IIE€pCaaun

3 OnTuyeckue yCcTpoiicTsa B

paarOTEXHUKE

+ + +

+ +

+

5.4. CooTBercTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3Y4YEeHUHU AUCHMILIMHBI, 1 BUA0B 3aHATHH
CooTBeTcTBHE KOMIIETEHIMHA, (OPMHUPYEMBIX NpPU H3YYEHHH TUCHUIUIMHBL, U BUJIOB 3aHATHA

npezcTaBiIeHo B Tabmuie 5.4.
Tabmuna 5.4 — CooTBeTCTBHE KOMIETEHIWH, (HOPMUPYEMBIX NpPU W3YyYEHHH IUCHUIUIMHBL, ¥ BHJOB

3aHATHAN

Kommerenimn

Bunwl 3austuit

JIek.

[Ipak. 3aH. Jlab. pad.

Cam. pad.

®DopMBbI KOHTPOJIS

OIIK-7

+ +

3a4€CT

KonrtpomnbHas pabora,
3amuTa otyera, OTYET 110
nabopaTopHoO# pabdoTe,
Pacuernas pabora, Tecr,
JuddeperurpoBaHHbIN

I1K-7

3a4€T

KonrtpomnbHas pabora,
3amuTa otyera, OTYET IO
nabopaTopHoii paboTe,
Pacuernas pabora, Tecr,
JuddeperurpoBaHHbIN

He npegycmorpeno PYIIL.

HaunmenoBanue nabopaTopHbIX pabOT npuBeeHo B Tabmnuue 7.1.

7. JIaGopaTopHbIie padoThI

Tabnuna 7.1 — HaumeHoBaHue 1a00opaTOPHBIX paboT

6. UnTepakTUBHBbIE MeTObI U (JOPMBI OPraHU3aL UM 00yUYeHUs!
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Tpynoemkocts, | Popmupyemblie
Hazpanus pasnenos HaumenoBanue nabopatopHbix padboT PYA | POPMIDY
q KOMIIETEHIINH
9 cemectp
6 XapaKTepucTuKu OnTuyeckuii MyJIbTUIIIIEKCOP Ha 4 OIIK-7, TIK-7
KOMIIOHEHTOB TOHKOIJIEHOYHBIX (QUIbTpaxX
6




BOJIOKOHHO-
OIITUYCCKUX CUCTEM
nepeavan

BOJIOKHEC

OnTu4eckuil yCUJIUTENb Ha JONMIUPOBAHHOM

Hroro

Hroro 3a cemectp

Hroro

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanMeHoBaHME MPaKTUYECKUX 3aHATUN (CEMHUHAPOB) MPUBEICHO B Tadymie 8.1.
Tabnuna 8.1 — HauMeHoBaHUE NPAKTUYECKUX 3aHITHH (CEMUHApPOB)

HaunmeHnoBaHue MpakTUYECKUX 3aHATHI TpynoemkocTb, | DopMHUpyEMbIE
Ha3zBanus pasnenos
(cemuHApOB) q KOMITETCHITH
8 cemectp
1 ®dusznveckue u OnxHOMEpHOE U ABYMEPHOE ITpeoOpa3oBaHNe 2 OIIK-7, ITK-7
MaTeMaTU4ecKue @Dypbe B ONITUYECKON CUCTEME
OCHOBBI ONITHYECKOMN
Utoro 2
00paboTku
uHpopmanuu
Hroro 3a cemectp 2
9 cemectp

5 OyuknuoHanpHast 1 | Ontuueckas Gunprpanus (PHY,OBY, 4 OIIK-7, ITIK-7
CTPYKTypHas rpebeHvarbsie GUIBTPHI)
OpraHu3aIuu

p 1 Utoro 4
AHAJIOTOBBIX
ONTUYECKUX
IPOIIECCOPOB
Hroro 3a cemectp 4
Hroro

9. CamocrosiTejibHasi pabora
Bunel camocTosiTensHOM paboThl, TPYAOEMKOCTh U (pOpMHpyeMble KOMIETEHIIMH NPEACTABIEHBI B

tabmuie 9.1.
Tabauna 9.1 — Buasl caMmocTosTeNbHON paboThl, TPYAOEMKOCTh M OPMUPYEMbIE KOMIIETEHIIUH
Buner
. | Tpynoemkocts, | Dopmupyembie
HazBanust pazenoB | camMOCTOSITEIbHOU DopMBI KOHTPOJIA
q KOMIIETEHIINH
paboTsl
8 cemectp

2 Onrtuyeckue IToaroroBka k 4 OIIK-7, [IK-7 | AuddeperurpoBaHHbIN
IIPOLIECCOPBI MIPaKTUYECKUM 3a4eT, 3alluTa OTYETa,
CHEKTPAJILHOTO U 3aHATHAM, KonTponbhas pabora,
KOPPEJSILIMOHHOTO ceMHHapaM Otuet no nabopaTopHOH
THUIIA C abote, Pacuernas

[IpopaboTka 2 p 5 ’ T
IPOCTPAHCTBEHHBIM U abota T

POCTPaHCTBE JICKIIHOHHOT'O pabota, 1ec

BPEMEHHbBIM

MaTepuaia
UHTETPUPOBAHHEM

Odopmrenne 7

OTYETOB 10

1a00paTOPHBIM

pabotam

ITonroroBka k 1
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KOHTPOJIbHBIM

paboram
Utoro 14
3 IlpuHuumns [TpopaboTka 2 OIIK-7, IIK-7 | AuddepenunpoBaHHbIit
MIOCTPOCHHSI JIEKITHOHHOTO 3a4yet, KoHTpOsIbHAS
BOJIOKOHHO- MaTepuasa pabora, Otyer 1o
ONTUYECKUX CUCTEM nabopatopHoit pabote
Odopmnenue 7 T patop p ’
i qu,. T
cpenatn, OTYETOB I10 e
J1a00paTOPHBIM
pabotam
IToxroroBka k 1
KOHTPOJIbHBIM
paboram
Utoro 10
4 ®dyuknuonanbHas U | [loaroroBka K 4 OIIK-7, IIK-7 | IuddepeHunpoBaHHbII
CTPYKTypHast MIPAKTUICCKHM 3a4er, PacuerHas
OpraHu3aIu 3aHATHUSM, pabora, Tect
aHaJIOTOBBIX CeMHUHapaM
ONTUYECKUX
[TpopaboTka 2
v} B
poreccopo JICKITHOHHOT'O
Marepuasa
Utoro 6
Hroro 3a cemectp 30
9 cemectp
5 ®yukuuoHanbHas U | [loaroroska k 23 OIIK-7, IIK-7 | AuddepenunpoBaHHbIit
CTPYKTYpHast MPAKTHYECKUM 3a4yet, KoHTpOsIbHAS
OpraHu3aluu 3aHATUSAM, pabota, TecT
AHAJIOTOBBIX ceMHHapam
NTHYECKUX
0 ce [ToaroroBka k 1
h§ B
poteccopo KOHTPOJIbHBIM
pabotam
Hroro 24
6 XapakTepucTUKU Odopmienue 32 OIIK-7, IIK-7 | AuddepeHninpoBaHHbII
KOMITOHEHTOB OTYETOB 10 3aget, OTYeT no
BOJIOKOHHO- 71a00paTOpHBIM naboparopHoii pabore,
ONTUYECKUX CHUCTEM |paboTam Tect
i} qu
cpera Hroro 32
Hroro 3a cemectp 56
IlonroroBka u craua 4 JuddepeHurpoBanHbIN
JK3aMeHa / 3aueTa 3ayeT
Hroro 90
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10. KypcoBasi paGora (npoeKr)
He npenycmotpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Uit OLICHKH yCIIeBAeMOCTH 00y4aI0IINXCs
PeitfTuHroBas cucreMa He HCIOJIb3YETCA.

12. YuyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHasi MTEpPaTYypa
1. Onruyeckue ycTpoicTBa B paJloTeXHHKE | YueOHoe mocobue ams By30B / A. 0. I'punes [u
ap.] ; pen. B. H. Ymakos. - M. : Pagunorexnuka, 2005. - 239[1] c. : ui., Tabin. - (YueGHOoe mocobue ais
BY30B). - bubmmorp.: c. 238. (namuuue B 6udnuorexke TYCVYP - 74 5k3.)

12.2. lomoiHUTEIbHASA JIUTEPATYpPa

1. Cxisapos, O.K. BonokOHHO-ONITHYECKHE CETH W CHCTEMBI CBSI3M [DJIEKTPOHHBIN pecypc| :
yue0. mocodue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2016. — 268 c. — Pexum nocryna:
https://e.lanbook.com/book/76830. — 3ari. ¢ skpaHa. [DaeKTpoHHBIH pecype] - Pexxkum mocryma:
https://e.lanbook.com/book/76830 (mata obpamenwus: 17.06.2018).

2. Jyonumen, IO.H. Teopus wu mnpeoOpa3oBaHHE CHUTHAJIOB B OINTHYECKUX CHCTEMax
[DnmekTpoHHEIH pecypc] : yuebd. mocodue — InektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2011. — 368 c.
— Pexxum noctymna: https://e.lanbook.com/book/698. — 3ari. ¢ skpana. [DnekTpoHHBIH pecypc] - Pexxum
nocryma: https://e.lanbook.com/book/698. (nara obpamenus: 17.06.2018).

12.3. YueOHO-MeTOAHYECKHE ITOCOOH A

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOAUYECKHE MOCOOHus

1. Onrtuyeckwe ycTpoiicTBa B  paJAMOTEXHHKE: YYeOHO-METOAMYECKOe IOocoOHe 1o
MPAKTUYECKUM 3aHATHSM M OpraHu3alllid CaMOCTOSITeNbHOM pabotel cryaentoB / Kym I'. T,
[Mapanrosuy  C. H. - 2010. 46 «c. [DOnekrpoHHbli pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/18 (naTa o6pamenus: 17.06.2018).

2. MHOTOBOJIHOBBIC ONITHYECKUE CHCTEMBI CBS3M: KOMITBIOTEpHBIN JTA0OPATOPHEIN MPAKTUKYM /
[Mapanropuu  C. H. - 2016. 158 c¢. [OnektpoHHbii pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/6030 (mata obpamenus: 17.06.2018).

12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS 1JIs1 JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
HHBAJIHI0B

Y4eOHO-MeTOANYECKHE MaTepUalbl ISl CAMOCTOATEIbHOW U ayAUTOPHON paboThl 00ydaroImuXCs
U3 YMCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAINUJIOB IPEAOCTABISAIOTCS B opMax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3JI0POBbS U BOCIIPHUATHS HH(POPMAITUH.

JI1s1 M1 ¢ HAapyLIeHUsIMH 3PeHM:

- B ()OpMe 3ITEKTPOHHOTO JOKYMEHTA,;

- B [I€YaTHOHN popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IleyaTHOH (opme.

JI1s1 IM1 ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:

- B (pOpMe ITEKTPOHHOTO JOKYMEHTA,;

— B [1eUaTHOM opme.

12.4. IIpodeccuonaibHbIe Ha3bl JaHHBIX U MHPOPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. 1. OOpazoBarenbHbIi TOpTam B CBOOOAHOM joctyne: «®Pu3uka, XUMHSA, MaTeMaTHKa
CTyIeHTaM M IukojdpHUKaM. OGOpa3oBarenbHblii mnpoekT A.H. Bapruna». Pexum nocryna:
http://www.ph4s.ru/;

2. 2. YuauBepcuterckas  uHpoOpManmuMoHHas  cucrema  Poccus.  Pexwum  mocryma:
http://uisrussia.msu.ru/is4/-main.jsp

13. MaTepuajbHO-TeXHH4YeCKoe o0ecrieyeHne JUCUMILIMHBI U TpedyemMoe MporpaMMHoe
o0ecneyeHue

13.1. O6mue TpeGoBaHusl K MaTePHATbHO-TEXHHYECKOMY M IIPOrPAMMHOMY O0ecre4eHHI0
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AUCHUIIJIMHbI

13.1.1. MaTepuaJibHO-TeXHHMYECKOE U IPOrPaAaMMHOe oOecriedeHue IJIs JJeKIUOHHBIX 3aAHATHI
Jlnst mpoBenieHus 3aHATUN JICKIIMOHHOTO THIA, TPYIIOBBIX M MHIAWBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTAIllMU MCIOJIb3YeTCs y4eOHasi ayTUTOPHUS C KOJIHMYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, obopymoBaHHash JTOCKOW M CTaHIAPTHOW y4eOHOW MeOesblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpYIOBAaHUE M y4eOHO-HATIISATHBIE TOCOOWs, O00eCIeYHBAIOIINE
TEMaTHYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/ieiaM JUCIUILUIHHBI.

13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue il MPAKTHYECKUX 3aHATHI

YyebHo-BerunciutenbHas gadopatopust uMm. E.C. Kopanenko «JlabopaTopus BOJOKOHHO-
ONTUYECKUX JIMHUU CBS3U U U3MEPEHUI)

yueOHasi ayIuTopus ISl TMPOBEICHHS 3aHATUN JIEKIMOHHOTO THIIA, yuyeOHas ayJuTOpHUs JUIs
MPOBEACHUS 3aHATUM MPAKTUYECKOrOo THUIA, Yy4yeOHas ayauTopust [UJIsi TPOBEICHUS 3aHSATUH
71abopaToOpHOro THIA, yueOHAs ayAUTOpUS AJI MPOBEACHUS 3aHATUN CEMHUHAPCKOrO THUIA, MOMEUICHHE
JUIS  KypCOBOTO TMPOSKTUPOBAHMS (BBIMOJHEHUS KYpPCOBBIX pabOT), TOMEIICHWE I TPOBEACHUS
TPYNIOBBIX ¥ WHAMBHUAYAJIbHBIX KOHCYJIbTALUN, MOMEIIEHUE ISl MPOBEACHUS TEKYIEro KOHTPOJS U
MIPOMEKYTOYHOM aTTECTALUU

634034, Tomckas obnacts, r. Tomck, Bepmununa ynuua, a. 47, 3336 ayn.

Onucanue uMeronerocss 000py10BaHus:

- Komnsrorepubie paboune cranimu (8 mr.);

- ['enepaTop ONTHYECKUX U SJEKTPUIECKUX UMITYIHCOB KoMOMHUpoBanHbIi OI'5-87 (3 mt.);

- Bartmerp nornomaemoit moraocty ontudeckuit OM3-65 (4 mit.);

- BartmeTp nornomaemoit momHocTy ontudeckuit OM3-66 (1 mir.);

- 'enepatop umnynscos ['5-54 (1 mwt.);

- Ocmmutorpag C1-75 (2 mrt.);

- Ocuumnorpag C1-73 (1 mt.);

- Usmepurens koapduumenta omubdok 832 (1 mr.);

- 'enepatop curnanos ontuueckuit OI'4-162 (1 mwirt.);

- 'enepaTop BeicokouacToTHbIN CIITI'4-102 (1 mmt.);

- OITY (1 wr.);

- Kommuiext aiis cBapku ontuueckoro BojiokHa KCC-111 (1 mr.);

- Kommnekt anst cBapku ontudeckoro Bonokna KCC-121 (1 mit.);

- brnok uaaukanun OMK3 (2 mit.);

- Ucrounuk noctossHHOro ToKa b5-21 (1 mt.);

- Uctounuk nuranus noctossHHOoro Toka b5-45 (1 mr.);

- Pepnexrometp ontuueckux norpemrnocteit OFT-12 (2 mir.);

- JleMoHCcTpamoHHOe 000pyI0BaHUE STl pe3eHTalui (mpoektop 1 mrT., skpan 1 mrt.) ;

- JlTaboparopHsiii cren "KOMIOHEHTHI BOTOKOHHO-ONITUYECKOW JTMHUU CBA3H";

- JJaboparopusiii cTeH1 "BonokoHHO-ONITHYECKAsT IMHUS CBSI3U";

- JIaGopaTopHbIif KOMIUIEKC "BOJIOKOHHO-ONTHYECKHUE CHCTEMBI MEePEeIayu TaHHBIX C BPEMEHHBIM
Y BOJIHOBBIM YIJIOTHEHHEM KaHaJOB";

- JlaboparopHslii cTen] "BonokoHHO-ONTHYECKAas CBS3b";

- TunoBoil kommuiekT y4yeOHOro oOopyaoBaHus "MOHTaXX W SKCITyaTalusi BOJOKOHHO-
ONTUYECKUX CTPYKTYPUPOBAHHBIX KabeIbHBIX cucTeM";

- KommuiexT cnenmanun3upoBaHHO# yueOHOM MeOemnu;

- Pabouee mecTo npenogaBates.

[TporpamMmmHoOe obecrieueHue:

— Adobe Reader

— Google Chrome

— Microsoft Office 2007

— PTC Mathcad 15

— Scilab
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13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue 1Jisl JIadopaTOpPHbBIX padoT

Jla6opatopust I'TIO «OnTosnekTpoHuKay

yueOHasi ayAuTOpus AJs MPOBEICHUS 3aHITHI MPAKTHYECKOTO THUIMA, yueOHas ayIuTOpus s
MIPOBEJICHUS 3aHATUH J1abOpaTOPHOTO TUIIA, yueOHas ayIUuTOpUs Ul IPOBEICHUS 3aHATUN CEMUHAPCKOT0
TUIA, TIOMEIIEHUE I MPOBEACHUS TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUN, MMOMEIICHUE IS
CaMOCTOSITENIbHOM pabOThI

634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuma, a. 47, 3296 ayn.

Onucanme UMeroIIerocs 000pyI0BaHUs:

- Komnbrotepasie paboune craniuu (6 mir.);

- Ammaparypa IIBOJIT Tpauncnopt-8x30 (2 kpeiita B cToiike 19”);

- Ocuumnorpad mudposoit Tektronix TSD 2012B (1 mit.);

- I'eneparop curnanoB SFG-2110 (1 mT.);

- Bonetmerp mudposoit GDM-8145 (1 wit.);

- Ocmwmorpad GOS 620FG (1 mT.);

- Uctounuk nutanust GPS-4251 (1 m.);

- Creng ana 3amucu rosnorpad@uyeckux AUQPPaKIHOHHBIX PEMmIETOK Ha (POTOMOIMMEPHBIX
Matepuanax (1 mr.);

- Cton ontuueckuii Standa (omopsl (4 1mt.), ctonemauna (1 mr.));

- AHanu3aTop J1azepHbIX myukoB BS-FW-FX33 (1 wr.);

- Jlazep LSD-DTL-317 (1 mwr.);

- JJazep He-Ne JIT'H - 207 (2 mwit.);

- KomrmekT cnenuanuzupoBanHoi yueOHo# meben;

- Pabouee mecto mpemnomaBates.

[TporpammHoe obecrieueHue:

— PDFCreator

— PTC Mathcad 15

— Scilab

— Kowmnelotepnast naboparopHas pabora lMccrnenoBaHue ONTUYECKUX AEMYJbTUILIEKCOPOB Ha
OCHOBE MHTep(epeHIIMOHHBIX PrIbTPOB U GuabTpoB Dadpu-Ileppo

— Kowmmerorepras mabopatopHas paborta MccrnemoBaHue ONTHYECKHUX IEMYJIBTUIUIEKCOPOB Ha
OCHOBE HAJIO)KEHHBIX T'OJIOTPAMM B (DOTOIIOJIMMEPHBIOM MaTepUalie

— Komnerotreprast nabopatopHas pabora lccrenoBaHue ONTHUYECKOTO MYJBTHUILIEKCOpa Ha
OCHOBE MacCHBa IJIAHAPHBIX BOJHOBOJOB

— KowmmrbroreprHass nmabopatopHas pabora KommbroTepHOe wHCCiIeOBaHHE MHOTOBOJIHOBBIX
3pOMEBBIX BOJIOKOHHO-ONITHYECKUX YCHITUTEIICH

— IIporpaMMHBII KOMIUIEKC AJi MCCIEAOBaHUs MPOIecCCOB POPMUPOBAHUS U AUPPAKIIMOHHBIX
XapaKTePUCTHK Toiorpaduyeckux (POTOHHBIX CTPYKTYP

13.1.4. MaTepnaJbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecrnedeHne JJIsi CaMOCTOATE/IbHOM padoThl
Jnst camocToATenbHOM paboOThl HCIONB3YIOTCS y4eOHbIE ayIUTOPUU (KOMIBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMmck, Bepminauna ynuna, 1. 74, 207 ayn.

CocraB o0opy10BaHUS:

- yueOHas meOerb;

- komnbrotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEeHB K ceTu «VMHTepHeT» U 00ecnedynBarOT JOCTYN B 3JIEKTPOHHYIO
WH(pOPMaITMOHHO-00Pa30BaATEIHHYIO CPEly YHUBEPCHUTETA.

[Tepedens mporpaMMHOTO OOECTICYCHHUS:
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- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHue M CUMILTUHBI JIS JIUI ¢ OTPaHUYeHHbIMH
BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIM/I0B

OcBoeHUE TUCHUHUIUIMHBI JIMIIAMU C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI M MHBAJIUAAMHU
OCYIIECTBJISIETCS C UCIIOJIB30BAHUEM CPEACTB OOYUCHHS OOIIEro 1 CIENUaaIbHOTO Ha3HAUCHHUS.

[Ipu 3anHATHAX € OOYYarOIMMHUCS € HAPYWIEHUSIMM CJyXa MPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCHUJIMBAIOIICH ammaparypbl, MYJIbTUMEIUHHBIX CPEACTB M JPYrUX TEXHUYECKUX CPEJICTB
npuema/mepenadn yueOHol MHGOpMauu B JAOCTYMHBIX (hOpMax, MOOWIBHON CHCTEMBI MPEIOIaBaHUS
JUIsl 00YYAIOMIUXCsl ¢ WHBAJTMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHON CHCTEMbl. YueOHas ayJauTopus, B
KOTOpPOU 3aHUMAIOTCS OOYydYarolIMecs ¢ HAapyIIeHHEeM ciyxa, 000pyJIoBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOU, FJIEKTPOHHOU IOCKOU, MYJIbTUMEIUNHON CUCTEMOM.

[Ipu 3aHsATHSAX C 00YYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU IPETYCMOTPEHO UCIIOIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayAUTOPUAX BO3MOXKHOCTH MPOCMOTpPA YAAJICHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WM Claiila Ha DSKpaHe) MPU TOMOIIM BHUIACOYBEIUUYHUTENICH IS KOM(POPTHOTO
MPOCMOTpa.

[Ipr 3aHATHUSAX C OOyYAIONIMMKCS € HApPYHIEHHUSIMH ONOPHO-JABUTaTe]LHOr0 amnmapara
UCIOJIB3YIOTCSl allbTePHATUBHBIE YCTPOMCTBa BBOJa HH(pOpPMAIMM U APYTrUe TEXHUUYECKUE CpEeACTBa
npuema/mepenadn yueOHoil mHGOpManuM B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOyUEHUS LIS
JIIOJIEH ¢ HHBAJIUIHOCTEIO.

14. OneHo4HbIe MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
JAUCHHUIIIMHBI

14.1. CoaeprxkaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKHE PEKOMEHIALNU
I[JISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBH?I OCBOCHUA SaerHJIeHHI)IX 3a I[HCHHHJIHHOﬁ
KOMITIETEHIIUH UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl B COCTaBE:

14.1.1. TecToBbIE 3a7aHUSA
1. HazoBuTe OCHOBHEIE JOCTOMHCTBA MHOTOKaHAJIbHOCTh
ONTHYECKUX CUCTEM BBICOKOE OBICTPO/ICHCTBHE
OompI1ast HOOPMAITMOHHAS EMKOCTh
BCE MEPEYUCIICHHBIC

2. TlpeumymectBa bparrosckux 0oJiee BHICOKOYACTOTHBIE
MOZYJIATOPOB 10 CPABHEHUIO C nepekayka JupparupoBaHHON YHEPTUU B
Moxayisatopamu Pamana - Hata HECKOJIBKO TU(PAKIIMOHHBIX MAKCHMYMOB

MIO3BOJIAIOT AHAJIM3UPOBATH CUTHAIBI HA
IIPOMEKYTOYHOM 4acTOTe, a HE Ha
OCHOBHOM

0ombIIasg HHTEHCUBHOCTE CBETOBBIX BOJIH

3. Paspemaromas ciocoonocth AOAC 1 :smz(% D(x— xo))
orpeensercs 1no Gopmyne

. T
sin?| —D(x - X,
(o)
.
AF

sinz[% D(x— xo))

[% D(x— xo)}2

0 ~
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_ sin*(D(x~%,))

)

|
T

IF

4. beictponeiictBue AOAC - ato

BpeMsi, B TeueHHe KoToporo aneprypa (D)
MoayJsTopa 3anousercs Ha 80%

BpeMsi, B TeUeHUE KoToporo aneprypa (D)
MoayssTopa 3anoausercs Ha 50%

BpeMsi, B TeUeHUE KoToporo aneprypa (D)
MoayssTopa 3anoHsercs Ha 90%

BpeMsi, B TeUeHUE KoToporo aneptypa (D)
MoayJsTopa 3anousercs Ha 60%

5. B AOC nuHamMudeckuil quara3oH
MOXET OBITh OTPaHUYEH HECKOIbKUMHU
npuurHamu. Kakumu?

OINTUYCCKUC IIYMEI JIa3€pa

LIyMbl YCWJINTEIEN paluOCUTHAJIA

IIyMbI BCETO MPUEMHOTO TPaKTa
dbopMUpOBaHUs PaJIMOCUTHAJIOB

Bce nepeuncnensbie

6. OCHOBHOE CBOMCTBO 3JIEKTPUUECKOM U
MarHuTHOM cocrtaBisomniet M mnoss?

OHH CI/IHq)aSHBI B IIPOCTPAHCTBC U BPCMCHHA

OHu cuH(a3Hbl TOJIBKO 10 BpEMEHU

Onu cuH(a3Hbl TOJIBKO B TPOCTPAHCTBE

Cun}azHOCTb ANEKTPUUYECKON U
MarHUTHOM COCTaBJISIOIIEH OIS
OTCYTCTBYET

7. Onpenenute U3 HIOKENEPEUUCIEHHBIX
BBIpOXEHUH (PYHKITUIO CBEPTKHU
ONTUYECKOI0 CUTHAJIA.

R(z) = j fL(t) fy (c+t)dt

—00

r(r) = J' () f,(r=t)dt

TR(z’)ei‘”dz’

—00

Fl(a))F;(w)

TR(r)e_imdr

—00

Fi(0)F3(0)

8. MonynsanuoHHast XapaKTepUCTHKA
(boTOMIIEHKHU OnpeenseTcs
BBIPA)KCHUEM:

ECGyt) _ BEa (X yit) Cifp(ay-po (xy0)]
EO(X,y,y) Emo(le,y)

_ EO (X! yvt) — EmO (X’ y’t)e ifo(xyt)]
E (Xayvy) E(X!yly)

E

_ E(X,t) _Em(xly’t)ei[(Po(Xvat)]
E= =
EO(X,y,Y) Emo(xiy)

_E(yt)  En(Xxt) o 10 (XY =00 (x1.0]
EO(X1y7t) EmO(X,y,y)

E

9. s onMcaHus aMIUTATYTHON
XapaKTePUCTHKH (DOTOIUIEHKU B CUITY
KBaJIpaTUYHOCTH (POTOIPUEMHHUKOB
HCIOJIB3YIOT

KoaddunmenT nponyckanus no BpeMeHu

KoadduimeHt mponyckanus Mo 4acToTe

Koaddunment nponyckanus mo
WHTEHCUBHOCTHU
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KoadduuueHT nponyckanus mo ypoBHIO
cUrHaja

10. Yto xapakTepu3yeT NpoCTPaHCTBEHHO
— 4aCTOTHAsl XapaKTePHCTHKA
¢doromieHKu?

TOYHOCTh BOCHIPOHM3BEACHUS (POPMBI
CUTHAJIA [IPU 3aIUCU

TOYHOCTB BOCHIPOU3BCACHHA YPOBHS
CUT'HAJIa IIpH 3aITMCH

TOYHOCTBH BOCIIPOU3BEACHHUA (bOpMBI
CUT'HaJIa ITPpU BOCIIPOMU3BCACHUU

TOYHOCTBH BOCIIPOU3BEACHHA YPOBHA
CUTHaJIa IIpU BOCIIPOMU3BCCHUHN

11. Ha xakoM SIBJICHMM OCHOBaH MPUHITUII
JIEACTBUSA AKyCTOONITUYECKOTO
MOJyJsITOpa’?

sBJIeHUE UHTep(EepeHIIMH CBEeTa Ha
YIBTPa3BYKOBBIX KOJICOAHUSIX

ABJICHUE AU(paKIUK CBETa HA
IIEPUOIUYECKUX CTPYKTYpax

SBJICHHE UHTEePPEPEHIIMU CBETa Ha
IIEPUOTUYECKUX CTPYKTYpax

sBJIEHUE ATU(paKIMK CBETa Ha
YJIBTPa3BYKOBBIX KOJIEOAHUSIX

12. 3a cuet kakoro 3¢ ¢ekra BO3ZHUKACT
nudpakius bparra npu npoxoxxaIeHUH
cBeTa yepe3 00beMHYI0 (ha3oByrO
peueTky?

[Tee30nmekTpudeckoro ahdexra

Yupyroro s dekra

doropedpakTuBHOrO 3P dhekra

dotoynpyroro 3 dekra

13. Kakue KpucTayuIbl Ha3bIBAKOTCS
OJTHOOCHBIMH?

Y KOTOpBIX N, #n, =n,

Y KOTOpBIX N, =n, =n,

y KOoTopbIX Ny # ny #N,

VY KOTOpBIX N, =n, #n,

y

14. OcHOBHOE CBOMCTBO OQHOKAHAIbHBIX
AOAC:

MO3BOJIAIOT ONPEACIATh TOJIBKO CIICKTP
MOINHOCTHU aHAJIM3UPYECMOI'O CUT'HAJIa

N03BOJISIIOT 00pabaThiBaTh cUrHaiibl ¢ AP

MMO3BOJIAIOT ONPEACTIATEL HaCTOTYy U
HaIpaBJICHUEC PAAUOU3ITYUCHUS 110
OTHOIIICHUIO K aHTCHHOM CHCTEME

MO3BOJIAIOT ONIPEACIIATH CIICKTP U
AMINIMTYAY MOITHOCTHU aHAJITU3UPYEMOT'O
CHUT'HaJla

15. Pazpematomas cnocooHocts AOAC
OIIPEAETSIETCSL:

HIMPUHOHN TU(PPAKIIMOHHOTO MAKCUMYyMa

BBICOTOM TU(PaKIIMOHHOTO MaKCUMyMa

VYTrnoBo# celeKTUBHOCTELIO
T (HPaKIIMOHHOTO0 MaKCUMyMa

HIMPUHON TU(HPAKIMOHHOTO MUHHUMYMa

16. Yto siBIsIeTCSs OCHOBHBIM AJIEMEHTOM
unTeppepomerpa KOnra?

OnHoka”anpHBIT AOM

JByXKaHajabHbII AOM

Muorokananpabii AOM (3 1 Gosee
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KaHaja)

HIMPOKONoJa0cHbIE AOM

17. Yro npencrapiuser co0oi mpoCcTeHImii
ONTHUYECKUU BOJIHOBOL?

JIURJIEKTpUYECKasl CTPYKTypa, COCTOSIAs
U3 TOHKOT'O ONTHYECKU MPO3PAYHOro CJos
C IIOKa3aTesJeM IpPeJIOMJIEHHus My U
IPO3payHON MOAJIOKKM C IIOKa3aTeneM
IPEJIOMIICHUEM M, IPUYEM My = 1y

CBoboHas cpeia

JIUBJIEKTPUYECKasi CTPYKTYpPa, COCTOSIIAs
U3 TOHKOTO ONTHYECKH MTPO3PAYHOTO CIIOS
C TIOKa3aTelieM IPeJOMIICHUS 1y U
[IPO3pAaYHOM MOJI0KKH C IT0Ka3aTeIeM
MIPEJIOMIICHUEM My, IPUYEM Ty == M,

JUDJICKTpUYECKas CTPYKTYpa, COCTOSIIAs
M3 TOJICTOIO ONTHUYECKU HENMPO3PAYHOTO
CJIOS C TIOKa3aTeIeM MPEIOMIICHUS Tty B
MIPO3PavYHOM MOJJIOKKH C TIOKa3aTeaeM
[IPETOMIICHUEM M, IPUYEM Ty == Tty

18. Yto Takoe > heKTUBHAS YHCTOBAS
anmneprypa?

3HAUYE€HHE, PABHOE KOCHUHYCY IIOJOBUHBI
IJIOCKOI'O yria, COOTBETCTBYIOILIETO
TEJIECHOMY YTy,  OrpPaHUYHMBAIOLIEMY
KOHYC, B  KOTOPOM  COCpeAOTOuYEHa
3a/laHHasl 4acTh MOIIHOCTH HM3JTy4EHHUS Ha
BeIxone OB

3HAYCHHE, PABHOE CUHYCY ITOJIOBHHBI
IUIOCKOTO YTJIa, COOTBETCTBYIOIIETO
TEJICCHOMY YTIy, OTPAaHHYUBAIOIIEMY
CHHYC, B KOTOPOM COCpPEI0TOYCHA
3aJlaHHas 9aCTh MOITHOCTH U3TyUCHHS HA
BeIxoge OB

3HAa4YCHHE, PAaBHOE CUHYCY ITOJIOBHHBI
MJIOCKOTO yIJIa, COOTBETCTBYIOIIETO
TEJICCHOMY YTy, OTPAaHHYUBAIOIIEMY
KOHYC, B KOTOPOM COCPEI0TOYEHA
3aJlaHHas YaCTh MOITHOCTH U3TyUCHHS HA
Bxone OB

3HAUEHUE, PAaBHOE CHHYCY TIOJIOBHHBI
MJIOCKOTO yIJIa, COOTBETCTBYIOIIETO
TEJICCHOMY YTJTy, OTPAaHHYUBAIOIIEMY
KOHYC, B KOTOPOM COCPEI0TOYEHA
3aJlaHHas 9aCTh MOITHOCTH U3TyUCHHS HA
BeIxoge OB

19. Yem oOycrioBiieHa MaTepranbHas
nucnepcust B OB?

PaznuyHoit anmuHONM myTH, mpoOeraeMoro
KaXJ0M MOJIOU

3aBHCHUMOCTBIO  CKOPOCTH  ONTHYECKOTO
M3TydeHus (WU MOoKas3aTels MpeJoMIICHUs
BEIIECTBA) OT JUIMHBI BOJIHBI

PasnuuHOM nosisipu3anel B BOJIOKHE

[TornomeHneM U paccessHUEM ONTHYECKOI
SHEPTrUu
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20. Kakue TpeOoBaHUS MPEABIBISIOTCA K Bricokast a¢ekTuBHOCTH MpeoOpazoBaHUs
xapaktepuctukam OITY? ONTHUYECKUX CUTHAJIOB B AJIEKTPHUUYECKUE

Bricokoe OpicTpoiericTBIE

Hwuszkuii ypoBeHb 1IyMOB, BO3HUKAIOIIKX B

npoliecce I1eMOAYIISLUNA ONITUYECKOTO

W3JIYy4CHUS

BCE I1EPEUYUCIICHHBIE

14.1.2. Bonpocs! 1uddepeHuMpoOBaHHOIO 3a4eTa

1. Ontuyeckue meToab! 00padboTku nHopMaIy. JJOCTOMHCTBA 3TUX METOIOB.

2. JIByMepHBIif ONITUYECKHUI CUTHAJ, €r0 HH(GOPMAIITMOHHAS CTPYKTYpa.

3. Ckanspras teopusi mudpakuuu: ¢opmyna [roiirenca-Openens, mudpaknun Dpenens u
®dpaynrodepa.

4. IlpeobpazoBaHue CBETOBBIX MOJIEH JIEMEHTAMH ONTUYECKUX CUCTEM

5. IIpeobpazoBanne Oypne (MpsIMoe) B ONTHIECKOM CHCTEME.

6. O6paTtHOe peoOpazoBanre Oypbe B ONTUICCKON CUCTEME.

7. Onepanys HHTErPUPOBAHUS B ONITUYECKON CHCTEME.

8. Oneparust GUIBTPAIIUU B ONITUICCKON CUCTEME.

9. Onepauus auddepeHnpoBaHms B ONTUYECKON CUCTEME.

10. Beruncnenue QpyHKIIUN CBEPTKH B ONTUYECKOIH CHCTEME.

11. Beruucnenue GyHKIIUU KOPPENIALUN B ONITUYECKON CUCTEME.

12. CornacoBanHast puabTpaIysl B ONTHKE.

13. Tonorpaduueckuii MmeTos co3ganusi PUILTPOB.

14. .®oTorIeHKa Kak ONTUYECKUHN TPaHCIAPaHT, €€ OCHOBHBIE XapaKTEPUCTUKU.

15. AO MoaynsiTOp Kak ONTUYECKUN TPAaHCIIAPAHT.

16. AO gactoTromep, GyHKIIMOHATBHAS CXeMa, IIPUHIINIT ICHCTBHSL.

17. OGnactu NpUMEHEHUs1 aKyCTOONTHYECKUX MPOLIECCOPOB B COBPEMEHHON pajlo3IEKTPOHUKE
(cucreMsl I1100aIBHON OpUEHTALIUN),

18. OGnacTu NpUMEHEHHsl aKyCTOONTHYECKUX MPOLIECCOPOB B COBPEMEHHOW pain03JIEKTPOHUKE
(cucTeMBbI JIEKTPOHHOW 0OpHOBI), 00padOTKa CHTHAIOB (ha3MpPOBAHHBIX AHTCHHBIX PEIICTOK M aHTEHH C
CHUHTE3MPOBAaHHOM anepTypoii).

19. Ob6nacTu NpUMEHEHHs aKyCTOONTUYECKUX MPOIIECCOPOB B COBPEMEHHOM Pan03JEKTPOHUKE
(06paboTka curHauaoB (a3upOBAaHHBIX AHTEHHBIX PEIIETOK U AHTEHH C CHHTE3UPOBAHHON anepTypoil).

20. O0o01IeHHas CTPYKTYpHAas cXema IMOCTPOEHHUsI BOJIOKOHHO-onTruueckon inauu cBsizu (BOJIC),

21. OcHoBHble (pyHKIMOHANBHBIE 6110k BOJIC, Tononoruyeckue peains3amnuu.

22. KanaiooOpa3oBaHHe: YaCTOTHOE M BPEMEHHOE pa3JieJieHue KaHaJIOB.

23. Hudpossie miesnoxponHsie BOJIC: ckopocTs nepeaaun, KaHalbHOCTb, TPYNI000pa3oBaHue.

24. Iludpossie cunxponHsie BOJIC, ocHOBHBIE MPUHIUIIBI TPYIIIOO0pa30BaHUS

25. BOlIOKOHHO-ONTHYECKHE CETH: TOTOJIOTUH, 0COOEHHOCTH. [10JIHOCTBIO ONITHYECKUE CETH

26. IlnanapHble ¥ MOJIOCKOBbIE ONTHYECKUE BOJTHOBO/IbI

27. OnBHOMOIOBBI 1 MHOTOMOZOBBIN PEXUMBI PACIIPOCTPAHEHMS],

28. Jlucniepcusi B ONTHYECKUX BOJIHOBOJIAX.

29. Ontuueckoe BosiokHO (OB). Ocobennoct pacnpoctpanenus uinydenus no OB.

30. Pexum cimaboHampasJsoIiero BOJIHOBO/A.

31. Xapakrepuctuueckoe ypaBHeHue, Mojasl OB.

32. Bugsl nucnepcuu B OB.

33. OcnHoBHble napameTpsl OB: npoduis mokasarens nperoMIeHus,

34. OcnoBHble napametpsl OB gucioBas aneprypa,

35. OcnoBuble napametpsl OB Ilpuunnsl noreps B OB. ko3 dunment 3aryxanus,

36. OcnoBHble napameTpbl OB ,mosioca nponyckaHus.

37. OnTuueckue kabenu U pa3beMbl, UX KOHCTPYKIIMU U TapaMeTphbl.

38. MeTobl U3rOTOBJIEHUS ONITUYECKUX BOJIOKOH U Kabenen

39. MIcTOYHMKY U3IIy4€HHUS IEPENaTUYMKOB ONTHUYECKHUX JIMHUN CBS3H: CBETOANObI
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40. HcroyHuku WH3Iy4eHUS TEPEAATUYMKOB ONTUYECKUX JHMHHUN CBS3M IMOJYNPOBOJHUKOBBIE
Jla3ephl, ©X OCHOBHBIE paboune XapaKTEPUCTHKHU.

41. BBoa ONTHYECKOTO U3JIYYEHUS B BOJIOKHO.

42. ®OTONMPUEMHUKHN ONTUYCCKUX CHCTEM Iepeavn: JaBUHHBIC ()OTOIUOABI, IPUHIIUI JECHCTBH

U I1apameTpsl

43. ®OoTONPUEMHHUKH ONTHYECKHX CHCTEM Iepenadd: p-i-n. (GOTOAUOMIbI, IPUHIUI ACHCTBUS U

IapaMeTpsl

44. OyHKIMOHATIbHAS CXeMa JIMHEHHOM YacTh (POTOMPUEMHOTO TpaKTa

poLIeccop

14.1.3. TeMbl KOHTPOJIbHBIX padoT

1. UHTerpanbHbie U CIEKTpalbHbIE MPE0Opa30BaHMsl B KOT€PEHTHBIX ONTHYECKHX CHCTEMax

2. AKycTOONTHYECKHUE ITPOLECCOPHI CIIEKTPATIBHOIO U KOPPEJIALMOHHOIO TUIA

3. XapaKTepuCTUKN KOMIIOHEHTOB BOJIOKOHHO-OIITUYECKUX CUCTEM IE€pPEavn

4. ITpyuHUIUIIBI TOCTPOECHUS aHAJIOTOBBIX U LIU(POBBIX BOJOKOHHO-ONITUYECKUX CUCTEM IIepeayl;

14.1.4. Tembl pacueTHbIX padoT

1. OnTu4eckwii mpoieccop, OCYIIECTBISIONIHN nmpeodpasoBanne Oypre

2. OnTuyeckui mporeccop, OCYIIECTBISIFOIUN (UIBTPALMI0 ONTHYECKOr0 CUTHAIA

3. AKycToonTHuYecKas silueHKa KaK JIEMEHT BBOJAA PAJAMOCUTHAJIOB B ONTHUYECKUH CUTHAJIbHBIN

14.1.5. Tembl 1a00paTOPHBIX PadOT
Onruyeckuit MYJIbTUIIICKCOP HAa TOHKOIIJICHOYHBIX q)HJ’II:Tan
OnTuveckuil yCUIUTENb Ha AONMUPOBAHHOM BOJIOKHE

14.2. TpeﬁoBa}mﬂ K OCHOYHBIM MaTepuajJdaMm IJid JUIl ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU

310POBbsI H HHBAJINI0B

I[JISI Jan ¢ OrpaHUYCHHBIMH  BO3MOXHOCTSAMHU 3O0POBbA W HHBAJIUIAOB MNPCAYCMOTPCHDBI
AOHIOJHHUTECIIBHBIC OIICHOYHBIC MATCpHAJIbI, ICPCUCHL KOTOPBIX YKA3dH B Ta6J'II/II_I€ 14.
Ta6Jmua 14 — I[OHOJIHI/ITGJII)HI)IG MaTcpualibl OLUCHUBAHHUA JJId JIUI[ C OTpaHUYCHHBIMU BO3MOKHOCTAMU

300POBbA U HUHBAJIMAOB

Kareropuu
o0yJaromuxcs

Buael 1onOTHUTEIBHBIX OLEHOYHBIX
MaTepUajoB

@DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaTOB OOYyUECHHUS

C HapyleHusIMU
ciyxa

TecTbl, MUCBMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

IIpeuMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C HapyleHusIMU
3peHHs

CobecenoBanue 1o BOIIpocaM K 3a4eTy,
OIIpOC O TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAS TIPOBEPKa
(MHIMBUYaTbHO)

C HapymeHusIMHU
OIIOPHO-
JBUTATEIILHOTO
amnmapara

Pemenne uCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSITENTbHBIE PA0OTHI, BOIIPOCHI K
3a4ery

Hpel/IMYHIeCTBGHHO JAUCTAaHITMOHHBIMH
MCTOAaMHU

C orpaHuy4eHUsIMHU IO
00IIEMETUITUTHCKUM
[MOKAa3aHUAM

TecTpl, TMCbMEHHBIE CAMOCTOSITEIbHBIE
paboThl, BOMPOCH! K 3a4eTy,
KOHTPOJIbHBIE pabO0ThI, YCTHBIE OTBETHI

HpeI/IMYIJ_[eCTBeHHO ITPOBCPKa
METOJaMM UCXOAs U3 COCTOSHUA
06yqafomeroc51 Ha MOMCHT IIPOBCPKU

14.3. MeToanyecKkue peKOMeH/IalMM 110 OLIEHOYHBIM MaTepHaJIaM JUIsl JIHI[ ¢ OrPAHHY eHHBIMH
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

Jis oun ¢ OrpaHMYeHHBIMH BO3MOYKHOCTSMH 37I0pOBbS M HHBAJIUAOB IpelycCMaTpUBaETCS
nocTymHas popMa ImpeaoCcTaBIeHHs 3aJaHIH OIIEHOYHBIX CPENICTB, & MMEHHO:

— B IIeyaTHO popme;

- B IIEYaTHOH (OopMe C YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/I0M YTEHHSI ACCUCTEHTOM 33/1aHUS BCIYX;

- IpeI0CTaBJICHHE 33/1aHHS C HCIIOIb30BaHUEM CyPIOTIEPEBOIA.
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Jluam ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbSl M MHBAJINJaM yBEJIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL [l Takux o0OydYarommxcsl TNpeayCcMaTpHBACTCs
nocTynHas popMa npeoCcTaBIeHUs OTBETOB Ha 33aHHUs, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Iponienypa oOLIEHUBaHHUS pPE3YJIbTATOB OOYYEHHUS JHII C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI ¥ MHBAJIMJIOB I10 JHUCIUILUIMHE MPEIyCMAaTPUBACT NpEAOCTaBlieHue HHpOpManuu B Gopmax,
aIalTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPUATUS HHPOPMALIUH:

JIJ1s1 JIM1 ¢ HAPYLIEHUsSIMH 3PEeHHUsI:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

— B IIeYaTHOH (opMe yBETMUECHHBIM MIPU(TOM.

JI1s1 1ML ¢ HAPYLIEHUSIMM CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [IeUaTHOM opme.

JI1s1 JIMI ¢ HApYILIEeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOM opme.

[lpr HEOOXOMUMOCTH Ui JIMI] C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI U HMHBAJIH]IOB
Iporielypa OleHUBAHUS PE3yJIbTATOB O0YUECHHUSI MOXKET MIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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