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MufiHCTepCTBO HAYKH H BbICIIEr0 o6pasopanus P®

®ejepalbHOe Focy1apeTBeHHOE DI0IKeTHOE oGpazoBaTe/ibHOE YUpPeKIeHHE

BbicIlero odpa3oBaHust

«/larecTaHcKHuii rocy1apcTBeHHbIH TexXHH4YeCKHil YHHBEPCHTET?

PABOYASI MIPOITPAMMA JUCUUIIJIMHBI (MOAYJIS)

Jlucnuruinaa OnTyHyeckas CBA3b U 06paborka HHbOPMALMK

HanMeHoBaHKe ancunnniel 1o OMNOfT

JUlsl HalpaBJaeHuA (cnewmansuocty) 11.05.01 PannosieKTpOHHBIC CHCTEMBI 1 KOMILICKChI

KO/l M FI0JIHOE HAHWMEHOBAHHE Hanpas/ICHHA (CI'IeLlMaJIhHOCTH)

no npoduIo (creunanm3alnd, nporpamme) PagnocucTeMbl B KOMIUIEKCDI

!Il[zaBﬂeHYIﬁ,

(pakynbTeT PaJIMOTEXHHUKH, TeeKOMMYHHKALMI 0 MYIbTHMEIMHHbIX TEeXHOJIOTHI,

HAHMEHOBaHUE [i)al\‘yil bTETA, [/1€ BEACTCSA JAUCUMNINHA

kadenpa PajMOTeXHUKH, TeNeKOMMYHHKAIIMH 1 MUKDO3JIEKTPOHHKH.

dopma 00yueHuMs ounas. Kype 5 ceMecTp (b1) 9.

OuHan, Q4YHO-3a0'HAA, 3a04HAA

r. Maxauxana 2019



[lporpamma coCTaB/IgHa B COOTBCTCTBHH C tpeGopannamu OI'OC BO no crneuuanbiocTi
11.05.01 PanuoieKTpOHHBIE CHCTEMBL H KOMIUIEKCHL ¢ YHETOM pexomennauuit 1 OTIOTT BO no
crielHaln3alny PanHocHeTeMbl H KOMIICKCEI YIIPABJICHHS.

/
Pazpaboruunk /g [aoxreB X.M., K.T.H., IOLUCHT
fIOANHCH (®GUO yu. cTeneHb, yu. 36aHue)

«05» centabps 2019 r.
3aB. kadeapoi, 3a KOT%V‘ jaKpemJiena [HCLHMIINHA  (MOLY.1b)
AN\ & lagxues X. M., K.T.H., IOUCHT
NOMMHCH (OHO yu. cTeneHb, yu. 3BaHHe)

«05» centsdps 2019 1.

[TporpaMma oj00pena Ha  3acCHaHHH BBITYCKAIOLIEH — Kadeapbl  paJMOTCXHHKH.
TEIEKOMMYHHKAIMH H MUKPOIJICKTPOUHKH OT 05.09.2019 roaa, npotokon Ne 1.

3as. shIyckatomeil xkadenpoii  nmo  aanHoMy Hanpas/ICHHI0 (cneunanbHOCTH,

npoduI) X lapxues X.M.. K.T.H., JOUEHT
— Faut :

MOANHKCH (DPHO yu. crenenb, yu. 3BaHue)

-
«035» centsbpa 2019 1.
Mporpavma omobpena Ha 3acemanud  METOAMYECKOH — KOMHMCCHH — HAUDABICHHA

(cnenuanbHOCTH) PajHocucTeMbl M KOMIUIEKCH YIPABJISHHA (rakyabTeTa PTuMT oT
17.09.2019 roaa. npotokon Ne 1.

,/ﬂpeﬂcenarenb MeToaH4eCKOi KOMHCCHH HAMPABJIEHHH (cneunaJbHOCTH)

B C i f e Onycos C.K., K.T.H.. IOUEHT
“noanucey (PO yu. CTeNeHb, yU. 3BaHHE)
«17» cenrsiops 2019r.
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1. Leau 1 3a1a4H 0CBOEHH THCUIMNINHEL

[lensMH OCBOEHWA JIHCLIMILIMHEL (MOLYJ1H) «OnTHuecKas cBsi3b U 00paboTka HHPOPMAIHI)
gRuseTcs  ObCCIeUEHHE 3HAHMA  TEOPETHYECKHX OCHOB  (DYHKUMOHHPOBAHMA,  IPHHILHIIOR
MOCTPOEHHs, TeXHHUCCKHX ocoOeHHOCTeH H pabOYHX XapaKTEPHCTHK KBAHTOBBIX YCTPOHCTB
OITHYCCKOTO JIMANAa3oHa JUIMH BOMH, ONTHYCCKMX —MPOLCCCOPOB,  BOJOKOHHO-ONTHHCCKUX
YCTPOHCTB W CHCTEM,  IPHMEHACMBIX B Te/IeKOMMYHUKAIMOHHBIX ~ TEXHOJNOIAAX  H
PAIHOTEXHUUECKUX [PHTIOKSHHAX.

3agauamMu H3y4eHHs AHCHHILTHHE] ABIRIOTCH:

o OpPMHpOBAHHE YMEHMS I10JIb30BATLCA CIIpaBOYHOH M TEPHOJAMUYCCKOH — HAy4HO-
TeXHH4eCKOH HTEPATYPOil M IPAMOTHO OLEHHBATH BO3MOKHOCTH KBAHTOBLIX M BOJNOKOHHO-
OIITHYECKHX YCTPONCTB /U PElCHHs 33124 COBPEMEHHON PaIHOICKTPOHHKIL,

o OCBOGHHE HABBIKOB TEOPETHHECKOTO AHAIM3a ONTHYCCKAX M  BOJIOKOHHO-ONTHYECKHX
YCTPOMCTR, HCTOMIB3YEMBIX B COBPEMEHHBIX TEICKOMMYHUKALHOHHLIX CHCTEMAaXx.

2.Mecrto auenunannbl B crpykrype OIOI

JucummuHa «Onruyeckas CBA3b H obpaboTka HHbOPMAUAH» OTHOCHTCH K bnoky 1
Jucummnsl (MOIy/H), K BapHaTHUBHON 4acTH, (opmHpyeMOi y4aCTHHKAMH o6pazoBaTebHBIX
OTHOTIEHHHA MPOrpaMMBI ClISLUATHTETA.

W3ayueHue JMCUMIUIMHBL Oa3sMpyeTcs Ha  CHCTEME 3HaHWi W yMeHHH [OJTYHEHHBIX
00yHAIOWUMHCS NPH  POXOAICHHH  AHCLHILIH «PagnoTexHHuecKue 1eNd H CUrCHAIbL H
«l udposas 06paboTKA CHIHATOBY.

3. Kommnerenuuu obyuaromerocs, dopmupyembie B pe3y abTaTe OCBOCHHH
AMCLHIUTHHLL (MOTYJI51)

B pesynsTare OCBOEHHS MHCIMIIHHEI «OnTHyeckas cBazh U oOpaboTka MEbOpMALHHY
CTYICHT JOTKEH OBNANETh Clle/IyIOLIMMU KOMIETEHIIHAMH:

Koa xomnerenuny | HaumeHnoBaHue KOMNETCHLUHH I HaumenoBaHnue nokasares
oueHHBAHMA (IIOKA3ATENH
NOCTHKEHH 32JAHHOT0 YPOBHHA
0CBOCHHMS KOMITETEHIHIT)

ITK-1 CnocobeH ocyLIecTBAT, aHanu3 [TK-1.1. 3nath:
COCTOAHHA HaY4HO-TEXHUUECKOH - CTalAMH NMPOSKTHPOBAHHA

| npoGnembl, ONPeIENsTE UEN 1 MK-1.2. ¥YmeTs:
BLINOAHATL NOCTAHOBKY 3a/1ad - pazpabaTuIBaTh TEXHHUYECKOE 3a/aHHe
| NpOEKTHPOBAHUA | Ha npoeKTHpoBaHKe

Ll



4. O6bem u cogepKanne TMCUHNINHBL (MOIY.I5)

dopma o0ydenHs ouyHan 0YHO-3209HAN 3a04HAN
O61mas TpyA0EMKOCTb M0 JIMCUHTIITHHE 3/108 - -
(3ET/ B yacax) |
Cemectp 9 - -
Jlexuuu, yac 17 - -
__llpaktnueckue 3auaTHa. yac | - - -
_ JlaGopatopHbie 3aHATHA, Hac | 34 - - o
~_ CamocrosTebHas pabota, uac 57 - - |
Kypcosoii npoekt (padota), PT'P, + - -
ceMecTp
3auer (mpu 3a04HOl hopme 4 gaca 3a4€T - -

OTBOJMTCS HA KOHTPOJIb)

Yachl Ha IK3aMeH (11PH O4HOMN. OUHO-
saounoit popmax 1 3ET — 36 uacos. npu
3a04HOi hopme 9 yacoB OTBOJAMTCH Ha
KOHTPOJIb)




4.1.Coaepkanue THCUHILINHBL (MO/LYJ151)

n/m

Pazaen gAMCUMITHHE], TeMa JIEKIHH H BOIIPOCHI

Qunas dopma

Ouno-3aounas gopma

3aounas gopma

JIK

113

J1b

CP

JIK

13

JIb

CP

JIK

113

JIb

CP

Paznen Nel: Tema « TeopeTHuecKHe OCHOBBI paboThl OMTHYECKHX
KBAHTOBBIX [IPHOOPOB»

1. PaBHOBECHOE H3TYyUYEHHE BELICCTRA.

2. KosppuuuenTtsl DiHIITERHA CIOHTAHHOIO H BLIHYKICHHOTO
M3/ yHEeHHS.

3. EctecTBeHHAs INMPHHA JIMHMK M3JTYYEHHSL, OJIHOPOIHOE U
HEOIHOPOHOE YIIUPEHHE CIEKTPATBHBIX JTMHUI W3YICHHA
BO30YKNEHHLIX COCTOAHMM.

4. [NokazaTenb yCHJIEHHs aKTHBHOM Cpeibl B JIMHEHHOM
npubIMKeHHH. SIBNeHHE HACKILICHHA JHEPIETHHECKHX yPOBHEH.

(S

Pasznien Ne2: Tema «(BaHTOBbIE IeHEPATOPDI ONITHYECKOTO
NManazoHay

1. O6o0uIenHAas cXeMa ONTHYECKOTO KBAHTOBOTO reHepaTopa,
YpaBHEHHS TIEPEHOCa DHEPrHH B aKTHBHOH cpeje asepa, obume
3aKOHOMEPHOCTH H3MYUEHHS.

2. [TonynpoBOAHHKOBBIE JIA3€Phl.

3. 3ouHas CTPYKTYPa SHEPreTHUECKKX YPOBHCH B
110TYNPOBOAHHKOBEIX MaTEpHaATax, METO/Ib! CO3/IaHuN
MHBEPCHOMH HACETICHHOCTH JHEPreTHIECKHX YPOBHEH B
NOJTYNPOBOTHHKE.

4, YeTpofieTBO, MPHHLIAN JCHCTBUSA U pabotne XapakTepUCTHKH
HIDKEKIMOHHBIX JIa3CPOB.

(]




Paznen Ne3: Tema « DU3MKO-MATEMATHUCCKHE OCHOBDBI
ONTHYECKHX METOA0B 00paboTKH HHbOpMALIHHY

1. Cxanspuas Teopis AM(pPaKLHK CBETOBBIX BOH.
dopmyibl | ojirenca- ®penedns u Penes-Kupxroda.
2. O6nactn mdpakiuan Operens u dpaynrodepa.

3. Konuenins yrioBoro CekTpa 110CKuX BOJIH.

4. TlpeoGpaiosanuce CBETOBBIX N0JICH HIEMEHTAMH
ONTHYECKUX CHCTEM (y4acTok cBOOOHOTO
IPOCTPAHCTBA. THH3BI, 3EPKaa, PH3MbI).

5. MaTpuuHOoe OMHCAHHE ONITHYECKHX CHCTEM.

6. KorepenThbie ONTHYECKHE MPOLECCOPBI KOPPETALMOHHOIO
THTIA.

7. [TpuHLUMI IPOCTPAHCTBEHHOH (HIIBTPALIMH.
IIpoctpancTreHHble QHILTPLI rojorpadudeckue GUILTPLI
Banzep-JliorTa, cormacoBaHHble GUILTPLL

Pazyien Ned: Tema « AKYCTOONTHUYECKHE CHIHANBHBIE
MPOLIECCOPbI»

1. AkycroonTuyeckue npoueccopsl (AOIT) KoppensiunoHHoro
THITA C IPOCTPAHCTBEHHBIM HHTCIPHPOBAHHEM: COrNacoOBaHHBIA
(HIBLTD. KOHBOJIbBEP, TPHHLMIIEL PAGOTLL, PEAIN3ALNH.
napameTphbl.

2. AKyCTOONTHYECKHE KOPPENSTOPBI C BPEMCHHBIM
MHTErPHPOBAHACM: BH/IEOUACTOTHLIE H PAAHOYACTOTHLIE
MOAKGbUKAIMH: IPHHIHMIBL PA0OTHI, CXCMHBIE PELLCHHA.
napaMeTpbl.

3. AKyCTOONTHYECKHH aHAIM3aTop CTIeKTpa ¢
IPOCTPAHCTBEHHBIM HHTETPUPOBAHUEM: II0JIOCA aau3a |
YacTOTHOE pa3pelllcHHe, 1YTH €ro NMOBBIICHHS.




]

Pasnen No5: Tema «OnTH4ecKHe BOJIOKHA M Kabenn»

1. OnTHyeckoe BOIOKHO. DUINUECKHE OCHOBBI
PACpOCTPAHECHUS H3IIYHEHHS N0 ONTHUECKOMY BOJIOKHY.

2. llpubauxenue cnaboHanpapIsoOWero BONOKHA, rOpHnbIe
LP-mozbl1.

3. Hennneiinnbie 23gpdeKTbl B ONTHYIECKOM BONOKHE, COJHTOHHBIH
PEKUM PACIIPOCTPAHeH s OITHUYECKHX CHIHATOB. Mol
ONTHUYECKOr0 BOJOKHA. OIHOMOI0BLIE M MHOTOMO/I0BBIE
BOJIOKHA.

4. MoTenuuanbias HHPOPMALLMOHHAA EMKOCTE BOJIOKHA, BHbI
JIMCTIepCHA. 110510¢a nporyckanus. [IpusuHbl 00Tephb
OIITHHECKOT'0 H3IYYEHHS B BOJIOKHE, KOAP(HUITHMENT 3aTyXaHusl.
5. Crnenuanibible TUIB BOJIOKOH. OnTHdeckue kabein, ux
KOHCTPYKIHMS W IaPAMETPbI.

Paznen Ne6: Tema « BOJOKOHHO-ONTHYECKHE MHOTOTTOJIIOCHHKHY?
1. OnThyeckue coeTMHUTENH. PasbeMHBIC H HEPAYLEMHBIC
coejiuHerns. I IpHunHbI NOTEPL B COEAHHCHUSX.

TexXHOTOrnH pealM3alii HepasheMHBIX COSTHHEHHH.

2. Busibl 1 TpeOoBaHUS K BOJJOKOHHO-ONITHYECKHM

pasbeMam.

3. OnTryeckue pa3BeTBHTENH. HelTpanblible pa3BeTBHTENH, HX
OCHOBHBIC NApaMeTPsbl, TEXHOIOTHA H3IOTOBICHHUS.
COeKTpajibHO-CeNTeKTHBHBIX Pa3BETBHTENH, BH/IbI MPHHIIHIL
JeHCTBHA pas3BeTBUHTENICH Ha 00beMHOH W BOJIOKOHHO-
ONTHYECKOi JHPPaKLMOHHBIX pelreTKax. OCHOBHbIE
1apameTpsbl.




Paznen Ne7: Tema «llepenaroinme yeTpoicTBa H ONTHUECKHE
yenumtend BOCID»

1. [TosyIPOBOAHHKOBBIE Na3ePbl, HX BHbI: Jazepbl Padpy-
[lepo, nalepul ¢ pacnpe;ielennoil 00paTHOH CBA3bIO H
GparrosckuM oTpaxkareinem. OCHOBHbiE NapaMeTpbl U
XapakTePUCTHKH TONYTPOBOJHHKOBBIX J1a3¢POB.

2. Ceetouiyyarouise auoaet B BOCIL ®yHklIHOHATEHAA
CXEMa H OCHOBHBIC XapaKTEePUCTHKH [Iepe/latoiero
yerpoiictsa BOCIL

3. Ontuueckue yeunutenu (OVY). Buast onTHUeCKHX
yeunutesiel, OCHOBHDIE XapaKTePUCTHKH M NapaMeTpbl oVv.
DYHKIMOHATLHAS cXeMa W NPHHLMD AefcTrHs OY Ha 0CHOBE
JIErHPOBAHHOTO BOJOKHA. BHIb  0cobeHHOCTH
NOMYNPoBOAHKKOBLIX OY . YCHIHTEIH Ha OCHOBE HETHHEHHbIX
3(pdexToB B BOJIOKHE. ]

Pazzen Ne8: Tema «DoOTOAHO/BI M IIPHEMHbIE YCTPOICTBA
BOCII»

1. doToNpHEMHHKH OITHYECKHX CHCTEM NepelayH.

2. JlaBuHHbIE H P-i-n- GOTOANOMLE TIPHHLKI ACHCTBHA H
XapaKTePHCTHKH.

3. QyHKIMOHANBHAS CXEMA U OCHOBHBIC XapaKTEPUCTHKH
uudpororo npuemuoro yerpoicrsa BOCIL

4. OcobennocTn (OTONPUEMHHKOB aHATIOTOBBIX CHIHATOB.
111ymMBI GOTONPHEMHBIX YCTPOHCTB. 1yBCTBHTEABHOCTD
dotonpuemunka uudposoit BOCIL

5. OTHOIIEHNE CUTHAN/IIYM Ha BBIXOJE THHEHHOH 4acTH
(OTONPHEMHOrO YCTPOUCTEA.




Pazgen Ne9: Tema «OCHOBHBIC TEXHOJIOTHH ONITHYECKHX CHCTEM |

nepeaadny

1. CTpyKTypHas cxema i OCHOBHBIE HYBKIHOHAIBHEIC OIOKH
undposoit BOCTI. JIuneiinbie KO/bi, HCNONL3YEMbIC B BOCII,
TpeboBadns K HUM. Per¢Hepaliis olnTH4ecKoro CHrana.
MeTtoawl KoHTpOJs KoxdHIMEenTa OHOOK.

2. Inesuoxpounas uudposas uepapxus (ITLIH).
Ocobennocty 1 negoctarky [LIW. Cruaxponnas unpposas
nepapxus (CLIH). CrpykTypHas cxema H OCHOBHBIE
dynkusonansisie 610k BOCIT CLH. MndopmalnorHbi
kaap L.

3. CHeTeMBI ¢ BONHOBLIM OObeaiHenHeM kananoB. CTpyKTypHas |

CXeMa CHCTeMbl, OCHOBHbIE THITBI H IIPHHIMI I€HCTBHSA
CMEKTPATBHBIX MY/ILTH/IEMYIBTHILIEKCOPOB, TPeOOBAHHA K
ONTHYCCKHM M3Ty4aTelsM.

4. OrpaHHueHHs B CHCTEME, BbI3BAHHBIE HEJIMHEHHBIMH
3@pexTamMu B OLTHYCCKOM BOOKHE, [IpHMephl peanusaliy
CHCTEM C BOJIHOBBIM 00LEINHEHHEM KAHATOB.

dopMa TeKyIIEro KOHTPOIIS YCeBaeMOoCTH (110 CpOKaM
TEKYLMX aTTecTallnil B ceMecTpe)

Bxo/Has koHT.padbora
1 arrectanus 1-3 Tema
2 arrecranus 4-5 Tema
3 arrectauus 6-7 TemMa

dopma MPOMEKYTOUHOIH aTTeCTaIiH (110 CeMecTpam)

3aueT

3ayeT/ 3a4eT ¢ OLEHKOM/
IK3aMEH

3adeT/ 3a4eT ¢ OLEHKOH/
3K3AMEH

Hroro

17 [ - 134 ] 57

S B A

T -1




4.2. Conep:kanne 1ab0opaTOPHBbIX 3AHATHH

Ne Ne 1eknuu u3 Hauvenosanne J1ab0opaTopHOro 3aHATHA KoanuecTBo uacos PexomenayeMas auTeparypa
n/n pabouei H MeToAHYecKHe pa3paloTku
NpOrpaMMBbl (Ne HCTOUHHKA H3 CIIHCKA
Ouno OyHO-32049HO 3ao4HO h:#m—um:—uzv ]
1 2 3 4 5 6 7
1. 1 Beenenne. 2 - - 1,234
2. 2 Hcenenosanne noaynpoBoJHHKOBOTO L._wuo_um 4 - - 1,2.3.4
3. 3 Hccesie10Banue 31eKTpOoOITHUECKOr0 MOIYAATOpa 4 ,
4. 4 Hceoie1oBasne akycTOONTHYECKOTO B3aMMO/IeHCTBHS 4 - - 1,2,3,4
3. 5 KoMnpioTepHOe MOAEIHPOBAHHE ONTHYECKOH CHCTEME 4
obpaboTkn nHpopMaLHH ] B
6. 6 MceneaoBanne akycTOONTHHECKOTO MPoLeccopa 4 - - 1,234
7. 7 MonenupoBanue paboThl aKyCTOONTHYECKOTO 4
aHATH3aTOPA CTIEKTPa B PealbHbIX YCIOBHAX
8. 8 M3mepenue CHeKTPATBHBIX XaPaKTEPHCTHK ONTHHECKHX 4 - - 1,234
u3Jydatenei i
9. 9 Uccriesoranne hotonpremMHnka na ocnose JId)] 4
UTOI'O 34 - - B




4.3. TeMaTHKA 118 CaMOCTOATEILHOM PaboThl cTYaeHTA

No Temaruka no coAepXaHnK JHCHHILIHHbI, Bble/IEHHAdA 108 Ko/inyecTBO 4acoB H3 nahmﬂu-nu::nm- wmﬂcgm—m.ﬁu}w_{_b! ec—uguu—
n/n CAMOCTOATENLHOTO H3YHEHH AMCUHILIHHBI JHTepaTypa H KOHTpOIS
HCTOUHHKH CPC
Ouno O4Ho-3204HO 3aouHo nadopManHu

1 2 6 4 5 6 7

1. OcobeHHOCTH MEKPOMHPA U CITOCOOB! €10 OIIHCAaHHS. - - 1,234 VYerupiid
CraTHCTHYECKas PUPOIA. IHCKPETHOCTh (DH3INYECKHX onpoc
BEJTMUHH, XaPAKTEPH3YIOIIMX MHKPOOOBEKTI,

KOPNYCKY/ISPHO-BOIHOBO# Jyamn3M. TeopHs KBaHTOBBIX

NePexXOIOB MENKITY Pa3.THUHLIMK COCTOAHHAMM 6
MHKPOOOLEKTOB BO BHCIITHEM JJIEKTPOMArHHTHOM 11OJIE:
ABYXYPOBHEBasi MOJIe/Ib BEIECTRA. 3aKOHOMEPHOCTH

BbIHYKAEHHBIX MepexX0/10B. DICKTPHYCCKHE W MarHHTHLIE

JIMIIOJIH B CTATHHECKUX MOJISX.

2. OcobeHHOCTH MOTYTPOBOHUKOBLIX JIA3€POB HA 6 - - 1.2.3.4 YerHbiit
reTepoCTPYKTYypax. ompoc |

3. KorepeHTHBIE ONITHYECKHE IPOLIECCOPBI - - 1,234 Verneii
KOppenauHoHHOoro THna. Hpuauun O1poc
npocrpancTBeHHON GunbTpauuy. [IpocTpancreentbie
(usbTpel: ronorpaduueckne uisTpel Banaep- 7
Jhorra, cornacoBantbie GUAbTPBL. OnTHUECKHUE
KOPPE/IATOPBl KOTEPEHTHOTO H HEKOIEPEHTHOIO
TMIOB: NPUHIHTB PabOTLL U CXEMHBIE PELIEHHS.

4. AKYCTOONTHYECKHI aHAIN3aTOP CIIEKTPa C BPEMEHHBIM - - 1,2.3.4 Yeruelit
MHTErpHpOBAHHEM: a1IOPHTM AHAIH38, 4ACTOTHOE onpoc
paspeilneHHe, nojoca ananusa, cxemusle penrcnus. AOII 7
00paboTKH cUrHanoR JiHeinol GasupoanHOR aHTEHHOH
pEeLIeTKH ,

5. [MpyuKHbl MOTEPL ONTHYECKOTO H3JIY4YEHHS B BOJIOKHE, - - 1.2.3,4 YeTHBIR
koa(duupent saryxains. CrneuualibHble THIIbI BOJOKOH. 7 o1poc

Ontnueckre Kabelu, HX KOHCTPYKIIHA H NapameTphl.




6.

| Onrnueckne koMmyTanuonnbie YCTpolcTBa, TpebOBAHNS
W OCHOBHBIE 1TapamMeTpbl. OCHOBHBIC THIThI ONTHYCCKHX
nepekovaTenci.

1.2.34

YeTHBIA
onpoc

Onrtuueckne yemnurenu (OV). Bajisl onTHYECKHX
yeunutenei. OCHOBHbIC X3PAKTEPHUCTHKH H NapaMeTpel
OV, OyHKIMOHATBHAS CXEMA W TIPHHLNT JCHCTBAA
OV na 0cHOBE JISTHPOBAHHOI'0 BOJOKHA. Bujb! 1
0coGeHHOCTH MOMYNPOBOAHHKOBEIX OV, Y cunnTenu
Ha OCHOBE HETTHHEeHHBIX 3(heKTOB B BOJOKHE.

1.2.3.4

VeTHbli
onpoc

DAeKTPOOITHYECKOE B3aUMO/IeHCTBHCE. DpdexThl
dapases n KotroHa- MyToHa. AMILTHTY/IHBIE H
(azoBble IEKTPOONTHYECKHE MOIYIATOPEL
IPUHIKTILL JICHCTBHS, OCHOBHbLE XapPaKTEPHCTHKH,
npiMeneine. ONTHYECKUH BEHTHIIb, €O YCTPORCTBO U
npuMeHeHHe. AKYCTOONTHUYCCKOE B3aHMOIEHCTBHE.
Jndpakuus cBeTa Ha YIbTPa3BYKe: PEKHMBI
mudpaxiuy Pamana-Hara n bparra. ludpakuna csera
Ha YIbTpa3sByKe B aHH30TPOINHBIX cpeaax.
AKYCTOONTHUECKHE MO ISITOPBI H JehIiekToph:
YCTPOHCTBO, IIPHHIIAN ACHCTBHSA, OCHOBHbIE
XapaKTePUCTHKH.

1.2,3,4

VeTHbil
onpoc

O6n1acTn npUMEHEHHS 1 0CODEHHOCTH OTKPBITHIX
ONTHYECKHX cHCTEM CBs3H. PyHKIHOHATLHAS CXeMa
OTKpPBLITO# JIHHUH cBa3n. TpebosaHus K
NPHEMOTIEPE/AIOUINM YCTPOTicTBaM cHeTeMbl. [IpHUHHEL
[OTepL B OTKPHITOM ONTHUYECKOM Kanaje. OTKpbiThie
OIITHUYECKHE JTHHHUA B KOCMHYCCKOM NPOCTPAHCTBE.

1.23.4

YerHbli
onpoc

UTOTO
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5. O6pa3oBaTebHbIC TEXHOJIOTHH

5. Tlpu uTeHWH JICKUMOHHOrO MaTepHaila HCIoMk3yIoTes COBPCMCHHBIC TEXHOJIOTHH
[POBE/ICHHA 3AHATHI. OCHOBAHHBIC HA MCTIONR3ORANHH 1poexTopa. 0becrneynBaoIero HarIAAHoe
NPECTABICHHE METOAMHYECKOTO W JICKUHOHHOTO matepuaia. [IpH COCTaBJICHWUH JISKIHOHHOTO
MarepHana MCMONb3yeTcs MaKeT MNPHKIALHBIX TPOrpaMM npesentaunit MS  PowerPoint.
Mcmoib3opaHie AAHHOH TEXHOMOTHH o0ecneuHBacT HarisaHoCTb H3MaragMoro MarepHana,
JKOHOMHT BPEMS], 3aTpadHBACMOE MPENO/IABATEIEM Ha [OCTPOCHHE rpadMKOB, PHCYHKOB.

52 B coorerctBun ¢ Tpebosannamu SGIOC BO 1o HampaBlCHHIO [OArOTOBKH [PH
peanu3aiMn  KOMIETEHTHOCTHOTO  M0AX0/13 [peyCMATPHBACTCS  LIMPOKOE  HCMONB30BAHUE B
yueGHOM TIPOLECCE aKTHBHBIX H MHITCPAKTHBHBIX hopM MpOBeAEHHS 3aHATHI (KOMIBIOTCPHBIX
CHUMY/IALLMILL [e/I0BbIX M POJICBBIX HIP, pa360op KOHKPETHLIX CHTYALHH, NCHXONOrHYECKHE W HHDIC
TPEHHMHTH) B COYCTaHWH C BHeayMTOPHOH paboToH ¢ LENBIO gopMHpOBaHHs H Pa3sBHTHA
npoecCHOHANLHBIX HABBIKOB 00y AIOINXCH.

6. OueHouHble CPEICTBA 115 TEKYHIETro KOHTPOJS YCNEBAaeMOCTH, NPOMEKY TOUHOI
ATTECTAMA [0 HTOTAM OCBOEHHS JHCUHILIMHBL H yuebuo-merToauucckoe obecneueHne
CaMOCTOATEILHOI padoTbl CTYIEHTOB

OlEeHOUHBIE CPE/ICTRA /Ul KOHTPOJIA BXOAHBIX 3HAHMIT, TEKYLLEr0 KOHTPOJIS YCIICBAEMOCTH H
[POMEIKYTOHHOM aTTECTALMM 110 HTOIraM OCBOCHHA Aucnuianibl «OnTHUECKas ¢Bs3k W 0OpaboTia
vHGOpPMALMKY TIPHBEACHBI B [IPHIIOMCHHH A (DoH/Ie OLEHOYHBIX CPEJICTB) K JAaHHOH paboueit
porpamme,

@ond  OHeHOUNBIX  CpeOCcmE  AGNACHICA 00A3AMEIbHLIM  PA30eI0OM PILg
(pazpabampleaemtca KaK NPUAOHCEHUE K paboueti npozpamme OUCHURNTUHBL).
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7. VueGHo-MeToauuecKoe 1 nudopManHoHHoe obecneucHne JHCIHILIHHBL (moaynin)
PexoMen/lyemMast JIMTEPaTypa H HCTOUHUKH HHGOPMANNHK (ocHOBHAA H
JOTIOJIHHTEIbHAST)

Buasbi
n/n

3aHATHIH

Heobxoaumasn yuedHast,
yueGHO-MeTOAHYECKAs
(ocHOBHaN H
AONOJHHTEILHAN)
MTeparypa,
nporpamMMHoe
obecneuenue,
IEKTPOHHO-
OHOIHOTEYHbIE H
Hurepuer pecypebl

ABTOp(BI)

Hzparenber
BO H FOj
H3AAHHA

Koaunuecrso n3ganuii T

B Onbanorexe

—
o

3

4

Ocuosnas

1| ak, a6

‘ Teopusi n
npeobpazoBaHue
CHIHAJIOB B
ONTHYECKHX CHCTEMAX !
yuebuoe nocobue - 4-e
H3id., HCnp. H Aon. ——
ISBN 978-5-8114-1156-
6. — Teker :
ynexTponublii // Jlaus
IEKTPOHHO-
OubaHOTEeUHAR
cucrema. — URL:
https://e.lanbook.com/b
00k/698

0. H.
Jlyounmen

CaHkr-
IMerepoypr :
Jlans, 2011.

— 368 c.

Ipudopsl n
ycTpoicTsa
onTuueckoro n CBY
AHANA3ZOHOB : yuebnoe
nocooune — Texer :
yaexrTponnblii // Jlauns :
NEKTPOHHO-
OubanoTEUHAR
cacrema. — URL:
https://e.lanbook.com/b

ook/4953

I'.T'. Kym,
K. M.
CokoJioBa,
JI K.
[laurnna

MockBa :
TYCYP,
2012, — 414
c.

JonoanurelLHAR

Metoab n
TeXHHYeCKHEe CPEACTBA
H3MepeHnst
napamerpos
ONTHYECKOTO
uzayuenns : yuebnoe

nocodne - ISBN 978-5-
9795-2042-1. — Texer : |

A A,
Yepropuiick
Hii

YibSIHOBCK
s Val'Ty,
2020. — 121
c.




saextpounsiii // Jlans :
INeKTPOHHO-
oubanoTeuHan
cucrema. — URL:
https://e.lanbook.com/b

00k/165027
axk, 16 MuOroBo/IHOBbIE C.H. Mocksa :
onTuueckue cucremsl | llapanrosn TYCYP,
cBsi3n @ yueOHoe Y 2016. — 156
c

nocodne — TexeT :
nexTponnbii // Jlans :
1IEKTPOHHO-
fudamoTeuHasn

encrema. — URL:
i https://e.lanbook.com/b
| ook/110221




8.  MatepuajibHO-TEXHUUECKOE 0DeCTe eHUE ANCIHILTHHBL (Moxy.st)

MatepHaibHO-TEXHHUECKOE 00CCIeHeHHE JIHCLHILIHHb] «OnTuueckas cBs3b W oOpaboTka
HHGOPMAIIHHY) BKIIOYACT:

- GuonuoTednbil Gona (yyeOHasi, yueOHO-METOAMUECKAA, CIPABOYHAR nUTEpaTypa, HayyHas
H JenoBas MepHOINKA);

- KOMIILHOTEPH3UPOBAHHEIC padoUHe MECTa JUIA 06yuaeMpIX ¢ 10CTYNOM B ceTh FHTEpHET;

- ayAMTOPHU, 0BOPY/10BaHHBIE POSKUHOHHOH TEXHHMKOH.

- reHepaTop CUTHAIOB HH3KOUACTOTHBIH 1'3-109-2 mir.;

- anasmsatop criektpa [TH. C4-27- 1 wr.;

- reneparop YTL-100 — 1 wT.;

- popMupORaTENh PAAHOCHTHAIA ®P1-3 - 1wt

- ocuumnorpad C1-117 — 1 mT.;

- MynpTHBONBTMETp B3-42 — 1 Wt

- u3mepuTenb koahuurenta AM phiuncntensubii CK2-24;

- M3MEPHTEb MOAYJIALIH BEIMHCIUTCABHLIA CK3-45 -2 i

- AHAIM3ATOP JIOTHHYECKHH TPH/LATHBYXKAHAIbHBIH 831 -2 wr,;

- W3MEPUTEIb HYACTOTBI H BPEMEHH — 2 WIT..

- ananu3arop cursarypueri 817 - 1 mr.;

- FeHepATOp CHTHAIOB HUIKOYACTOTHBIH ['3-118 -2 wrt.;

- renepatop HMIry/ibcoB ['5-89 — 1 wiT.;

. MCTOUHMK THTAHAA OCTOSHHOro ToKa 65-47 — 4 T

- ocuumorpad C1-117 — 4 wr.

- goasT™eTp BK3-61 A — Lt

- FeHepATOP MCIBITATENbHbIX HMIYJILCOB M1-17 — 1 wr.;

- yCHAMTEIL BHICOKOUACTOTHBIH wHpoKo-nonocHer ¥3-29 — 1 1uT.;

- YACTOTOMED JJCKTPOHHO — cuéTHBI U3 -54 — 1wt

- reHepaTop CHrHAJIOB HH3KOYACTOTHBIHA ['3-123-1.

CrennajibHble YCI0BHA HHBATHAAM H THUAM ¢ OTPAHHYEHHBIMH BOSMOKHOCTAMH
3aoposbs (OB3)

Crennanbibie ycaoBka 00yUCHUs H HAIPABICHHA paboThl ¢ HHBATH/IAMH M JTHLEAMH C OB3
OMpe/leeHbl Ha OCHOBAHHH!

- ejepanbHoro 3akona o1 29.12.2012 Ne273-03 «O6 obpasoBanum B PoccHHCKOH
(enepaurn»,

- denepansiioro 3akona ot 24.11.1995 Ne 181-@3 «O conuanbHOH 3aUIMTC MHBAIHIOB B
Poccuiickoii deaepaunn»;

- npuxaza MunoGpraykn Pocenn oT 05.04.2017 Ne 301 «O6 yreepxennn [lopsika
Oprasm3alil  H  OCYLICCTRICHHA ofpazoBateibHOR  AEATENBHOCTH  TIO oOpasoBaTenbHbiM
NpoOrpaMMam Bbiciero o0pasoBaHus — MpOrpaMMam fakanappharta, IporpaMmam ClerHaiuTeTa,
porpamMMaM MaruCTpaTyphbly;

- MEeTOIMYECKHX pEKOMEHIAUMH 1o OpraHu3alkH o0pazoBaTeNbHOIO  Fpolecca A
oByueHus MHBAIMAOB 1 JIMIL C OTPAHMHEHHBIMK BO3MOKHOCTAMH 3/10POBbA B 00pa3oBaTeNbHbIX
OpranH3aMAX BLICLIETO OOPA30BAHHA, B TOM HHCIIC OCHALICHHOCTH 06pa3oBaTe/IpHOrO npouecca,
yreepaIcHHbIX MunoOpnayku Poccuu 08.04.2014 Ne AK-44/058H).

[Tojl clenUaIbHBIME  YCIOBHAMH JUTs  TIOJy4CHHA obpazopanus obyuatonmxes ¢ OB3
HOHUMAIOTCA YCJIOBHs ODYUCHMsA. BOCIMTAHMS H PA3BUTHA, BKIIOHAOUIME B cefs MCIO0b30BaHHE
npH HeoOXOIMMOCTH aJanTHPOBAHHbIX 06pa3oBaTC/bHBIX TPOIPAMM M METOJI0B OOYHCHHA H
BOCTIMTAHHS, CHEIMAIbHBIX YueOHUKOB, y4eBHBIX MOCOOMH W JIMIAKTHHCCKHUX MaTepHalloB,
ClHELHATHHBIX TEXHHYECKHX CPEICTB 00y4eHHs KOJUICKTHBHOIO H HHAHBHIYAIbHOTO MOJNb30BAHHS,
NpeOCTABICHAE YCIYT aCCHCTEHTa (MOMOLUHHMKA), OKA3BIBAIOLIEr0 HCOOXOIMMYIO  [OMOLLE,
npoBeJiente [PyDTIOBBIX U HHIMBHIYAIbHBIX KOPPEKLIMOHHBIX 3aHATHH, oDecnedeH e J0CTyna B
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anasus JIUTY W apyrue yenous, Ge3 KOTOPBIX HEBO3MOMKHO HILH saTpynseHo ocsoenne OINOIT
obyyaronmxes ¢ OB3.

OGyuenue B pamkax y4eOHOH JHCUHIIIHHBI obyuaroumxes ¢ OB3 ocyliecTBaAeTeS ArTY ¢
yueroM OCOOEHHOCTEH NCHXODUIMHECKOrO  PasBATHA, MHIMBHAYAIBHBIX  BOIMOXKHOCTEH H
COCTOAHMS 3/10POBLA TAKNX 00yHAIOLIMXCH.

Obyuenye no yueOHOH AMCLHIIHHE obyuatonxcs ¢ OB3 moxer ObITh OPraHU30BAHO KAK
COBMECTHO € IPYTrHMHU 0OYHaIOITHMHCS, TaK H B OT/EJBHBIX [PYNIax.

B uensx A0cTynHocTH 00yueH#s [0 HCUNIITHHE obecreunBaeTCs:

1) % ML C OTPAHHUCHHBIMA BO3MOIKHOCTAMHU 3/10pOBRA 110 3PEHHIO;

. HaJMuHe anbTEpPHATHRHOH BEpCHH O(QHUUAIBHOTO caiita JII'TY B cetn «Muteprnery s
c1aboBUIALLHMX,

- Bech HE0OXOMMMBIH JUls H3y4eHHs MarepHai, COrlacHo yueOHOMY IIaHy (B TOM HHCIE,
15 0BYHAKIMXCs 10 WHAMBHAYAIBHBIM yueOuBIM [UIAHAM) NPEJOCTABIAETCS B HJICKTPOHHOM
BHE Ha JIUCKE.

- MHMBHIYaTbHOE PABHOMEPHOE OCBCLICHHE HE MEHCC 300 nroke;

- IPMCYTCTBHE ACCHCTEHTA, OKA3BIBAIOLIETO oBygaroLemMycs HeOOXOIMMY KO TOMOLLLD;

- obecrieyeHne BO3MOYKHOCTH BBINYCKA allbTEPHATHBHBIX (popMaTOB MEYATHBIX MATEPHANIOB
(KpYIHBIA IpHGT 1K ayanodaiib);

. obecliedeH e 0CTYNA 00y aIOMIErocs, SBISIOLIErocs CIEMbIM 1 HCMONb3yHOIIEro cobaky-
IPOBOAHMKA, K 3/IaHHIO ArTY.

2) ana s ¢ OB3 mo enyxy:

- panuuue MEKPOGOHOB M 3BYKOYCH/IHBAIOWICH aniiapaTypbl KOJUIEKTHBHOTO I0JIb30BaHHs
(ayﬂuoxonouxa);

3) s nit ¢ OB3, HMEIONMX HAPYIICHUS ONOPHO-/IBHIATENBHOLO annapard, MaTepHaIbHO-
TeXHHUECKHE YCIOBHS JIOMKHBL OfecreunpaTe  BO3MOKHOCTD GecnpensaTcTBEHNOIO  JI0CTYNa
oGyuatoimxes B ydeOHbIE NOMELIEHHS, CTONOBBIC, TyaneTHble H ApYTHE [OMEIIEHHs Oprati3aliui,
a TaKkxe 1peObiBaHns B YKa3aHHbIX NOMELICHHAX (Ha/IMuMe TIAHJLYCOB, fOPYUHEH, PAaCUIMPEHHbIX
JIBEPHBIX TPOEMOB H APYIHX pUCIocoONeHHE).

Mepea navanoM ofy4eHHs MOTYT MPOBOAMTHCA KOHCY/ILTaTHBHBIE 3aHATHSA, 103BOMAIOIIHC
crynentam ¢ OB3 anantupoBaThest K yueGHOMY [poLeccy.

B npouecce BeICHASA y4eOHoH AMCLHILTHHEL Hay4HO-11€1arorHHeCKUM paboTHHKaM
PEKOMEH/IYETCA  MCTIOJIB30BAHHE  COIHAILHO-AKTUBHLIX pedhlieKcHBHBIX METOLOB  00yUeHH,
TeXHONOrH COUHOKY/ILTYPHOH peabHIHTALMK C UEbIO OKa3aHHs TOMOLLHA o6yuarommmes ¢ OB3 B
YCTAHOBACHHN TIOJIHONEHHBIX MEHIMUHOCTHBIX OTHOLIEHMH ¢ ApYrIMH 00YHAIOLWMMHCS, CO3AaHHH
KOM(OPTHOTO NCHXOJIOTHHYECKOID KIHMaTa B yueOHO# rpye.

OcoGeHHOCTH TIPORE/IEHHs TeKyIlUeH H [POMEKYTOUHOH ATTECTALMH N0 JIHCLHMIHAS JUIA
obyuatomxes ¢ OB3  ycTaHaBIMBAIOTCA ¢ YHETOM MHIMBHLYATLHEIX  NCHXO(UIHHUECKHX
ocobennocTeii (YCTHO, THCLMEHHO Ha Gymare, MMCbMEHHO Ha KOMITLIOTEPE, B hopMe TECTHPOBAHUA
1 p.). T1pu HeoOX0AMMOCTH MPEIOCTABNACTCA JOMONHHTENLHOE BpeMs /UIA IIOATOTOBKH OTBETa Ha
3aueTe WK dK3aMeHe



9, JlpeT W3MeHEeHHIT M I0NOJIHCHIH K paGoueii nporpamme

JlonoJHeHHs U H3MCHCHHS B paGoueit nporpamMme Ha 2020/2021 y4ebubI# TOA.

B paGotuyio MporpaMMy BHOCATCH CIEIYIOLIAC H3MEHEHHS:
1. Buecenye u3MeHeHui i I0MOHEHAH Ha NaHHBI y4eOHBIH IO/ HelenecoodpasHo.

Pafouas nporpaMma rnepecMoTpeHa H on00peHa Ha 3ace/laHHH kadeapbl paIMOTEXHUKH,
TeNeKOMMYHHKAUMHA 0 MAKPOIICKTPOHUKH OT 29.06.2020 rona, npotoxos NelO.

3apeaytowmii kadeapoit PTuM /g’” FapxueB X M.. K.T.H.. IOLEHT
(Ha3BaHUe Kkapenpbl) (noANKCh, 1aTa) (OHO, yu. creneHb, y4. JRAHHE)
CorjlacoBaHo: )
Nexan gakynbreta PTuMT ..-"£fo7 - Temupos A.T.. K.d.-M.H.
< (noanuch, aata) (®HO. yu. cTeneHb. Y. 3BaHHE)
/ Tpencenareas MC dakynsTeTa PTuMT (lélf;‘/ [Ouycos C.K., K.T.H., JOUEHT
(ucmm(Eh, nara) (®PHO, yu. creneHb, y4. 3BaHHE)



JIner W3MeHenHii u aonoaHennii K paboueil mporpamme

Jlononuenus 1 navMeHeHus B pabouel mporpaMme Ha 2021/2022 yuebupiit ron.

B paGouyio nporpaMmy BHOCSTCS CIEAYIONHE HIMCHEHHA:
1. BHeceHHe H3MeHeHHil i JOTIOIHeH A Ha TaHHBIH yueGHplii roa HelenecoobpasHo.

Pabouas nporpaMMa nepecMoTpena u o700pcHa Ha 3acClanii Kadeapsl pagHOTEXHHKH,
TEAEKOMMYHHKAINHA W MHKPOIIEKTPOHHKH OT 30.06.2021 roaa, npotokon Nell.

3apeylowHii Kadeapoi PTuM /bék. I"amxueB X.M., K.T.H.. JOLEHT
(nazpanue kadeaps) (MOANKCH, AaTa) {@UO, yu. cTernenn, yu. 3BaHHe)
CoriacoBano:
Jlexan paxynwrera PTuMT W ~ Kapaawosa ' JL.. K.G.-M.H.
{rio.uines. aara) . {®OHO. yu. cTENEHD. Y. 3BAHHE)
P /
IMpencenarens MC daxynbsrera PTuMT _ ¢ Wit e/ tn Maromencanyosa C.3.
(noanu%,’naTa) (PHO, yu. crerneHb, Y. 3BaHNHE)



Jluer n3MeHeHnil 1 1onoaneduii k pabouei nporpamme

JlonoHeHHA H U3MEHEHHS B paGoueii nporpaMme Ha 2022/2023 yueOHBIH rojl.

B pa6ouyto MporpaMmy BHOCSTCS CIIE/yIONIHE U3MEHEHUA:
1. BHeceHHe H3MEHeHHil H JIONONHeH i Ha NanHbI yueGHbLH roJl HerenecoolpaszHo.

PaGouas mporpamMma lepecmMoTpena n ogo0pena na 3acesalnm kadenpbl pasMOTEXHHUKH,
TeNeKOMMYHHKALHI 1 MHKPOOICKTPOHUKH OT 30.06.2022 rona, mpotokon Nell.

Japeytoumi kaeapoit PTuM e \1/ Famxuer X.M.. K.T.H., JOUCHT
(nazeanme kadenpol) (noanuch, nara) (PHO, yu. cTeneHs, y4. 3BaHAC)

Cor/1acoBaHo:
7
Jexan daky/ibTeTa PTuMT ,{/ .;»ﬁé/ Kappauosa [ J1., ¥.(.-M.H.
=7 L A— ;
(noanwchb, nara) (OHO. yu. cTeneHs., y4. 3BAHHUE)
IMpencenarens MC dakyibTeTa PTuMT ¢/ ﬁf‘/ € [ Maromeacangosa C.3.
{nounm./r.-.. J1ata) (®HO, yu. cTeneub, y4. 38aHHe)
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