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1. AHHOTAIMH PadOYHX MPOrpaMM TUCHHUIIIHH (MOOy/Iei) 0a30BOM YaCTH

b1.0.01 Hcmopus (ucmopus Poccuu, eceobutasi ucmopusi)

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenonaBanus oucHunauHel «Mctopus (mcropust Poccun, Bceobias
VCTOPHUS)» SIBISETCH:

dhopMUpoOBaHNE CHCTEMATU3UPOBAHHLIX 3HAHWM 00 OCHOBHBEIX 3aKOHOMEPHOCTSIX U
0COOEHHOCTSIX UCTOPHUUYECKOTO IIPOoIlecca, ONpeesieHe MecTa POCCUNCKOM
[BUIK3ALIAY B MUPOBOM HCTOPUYECKOM IIPOLIECCE C YYETOM CTpEeMIIEHUS K
00BEKTUBHOCTH B €r0 OCBelleHuy; GOPMUPOBAHNE TPaXKIaHCKOM TO3UITUH.

MecTo pucuuniavHsl B CTpykType OI1

Hucnunnuia «Wcropus (ucropusi Poccun, Bceobmas uctopus)» 51.0.01 sBnsieTcs
0a30BOM OUCHUIIJIMHOW ITMKJIa y4eOHOTOo IIJlaHa MOATOTOBKM OaKajlaBpuara IO
HanpasneHuio «11.03.01 Paguorexuuka». U3ydyeHne aucuunaussl «Uctopus (ucTopus
Poccuwn, BceoO11ast BCTOPHS)» OCHOBBIBaeTCS Ha 0a3e 3HAHUM, YMEHUHN U KOMIIETEHIIUH,
IIOJIy4YeHHBIX CTyJIeHTaMH B XO[e OCBOEHMS IKOIbHBEIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH BOCIIPHHUMATh MeXKYNIbTYpPHOE pa3Hoo0pa3ue o0IlecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckoM KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. BeefeHue B HCTOPUIO
Teopust ¥ MeTOZOIOTUS UCTOPUYECKOU HayKU. MicTopusa Kak Hayka: IIpenMeT, ey, 3afayu

u3y4yenus. CymHoCTb, GOpMHBI U PYHKIIMYU UCTOPUYIECKOTO 3HaHUS. CTOPpUUECKUM UCTOYHUK:
MIOHSATHE U Kinaccudukauus. Bugbl CTOYHUKOB. MeTomosnorus ucropuu. Mcropuorpadpus
ucropuu. Mcropus Poccuu Kak HeoTheMyeMasl 4aCcTh BCEMUPHOU UCTOPUHU. Benukoe
nepecesieHNe Hapo#oB. BOCTOYHEIE CllaBsSHE B APEBHOCTHU: TEOPUM 3THOTE€HE3a CJIaBsIH;
HCTOPUKO-reorpaduieckre acruekThl GopMUPOBaHUS BOCTOUHEBIX CIaBsiH. OOIIeCTBEHHO-
MIOJIUTUYECKUM CTPOM, SKOHOMHUKA U BEPOBAHUS BOCTOYHHIX CJIaBSIH

Paspen 2. Pycckue 3eMnu u cpengHeBeKOBBIM MUD (V-XVBB.)

CpenHEeBEKOBbE KaK 9Tall BCEMUPHOM UCTOpUHU. [leproau3anusa 1 peruoHanbHasa cruenuprka
cpenHeBekoBbs. OT [IpeBHel Pycu k MockoBckomy rocymapctsy (IX- XV BB.). [IpeBHEpyCCKOe
rocygapcTtBo. COIMOKyIbTypPHOE 3HaYEHNE IPUHATHS BU3aHTUNCKOTO (popMaTa XpUCTHAHCTBA.
Kuesckas Pych Bo Bropoi monoBuHe XI - Hadasne XII BB. Pa3gpo0ieHHOCTb PYCCKUX 3eMeTIb U ee
nocnencteus. opmupoBaHre U 0COOEHHOCTH TOCylapCTBEHHBIX 00pa30BaHMil Ha TEPPUTOPUHU




IpeBHeit Pycu. Mino3emubie HautecTBus B XIII B. Pyck u Oppa. Pych u 3anan. O0beuHUTENTbHEIE
mpotecch B pycckux 3emisx (XIV- cepenuna XV BB.). Bo3Brimenue MockBbl. O6pa3oBaHue
MoCKOBCKOT0 rocyfmapcTsa (BTopas monosuHa XV-Hadano XVI BB.). BHyTpeHHSA 1 BHEITHAS
nonuTrkKa MiBaHa III u ero mpeeMHnKkoB. OCBOOOXKIEHNE OT OPIBLIHCKOM 3aBUCUMOCTH. Bophba ¢
Benukum kHAKeCcTBOM JIUTOBCKUM 3a «HacencTBO» Kuesckoii Pycu. Kynbrypa PycuPoccun
Pazpen 3. Poccus u mup B XVI-XVIII BB.

Poccust u mup B XVI-XVII BB. HoBOe BpeMst Kak ocofasi pa3a BCEMUPHO-UCTOPUIECKOTO
nporecca. Hadano pa3noxenus ¢eoganu3Ma 1 CKIafblBAaHNA KalIUTATUCTUUYECKUX OTHOIIEHUH.
Penurno3neiii pakTOp B MONMUTHYECKHUX ITporieccax. A6comtoTu3M. Hadano mpasnenus Msana IV.
Pedopmer M36panHol Papgbl. OnpuynrHa. BHemHsas nonutuka MBana ['po3Horo. «CMyTHOE
BpeMsi». [IpaBnenue nepBreix PomanoBbix. Poccus B XVII B.: Ha ITyTH K abGCOMIOTU3MY.
ByHTtamHbi BeK. BHemHsAsa nonuTtuka Poccuu (1613-1689). Kynerypa Poccuu (XVI-XVII BB.).
Poccus u mup B XVIII BB. Benukasa ¢paniy3ckas peBomounsi. O6pasosanue CIIA.
[Tpenmnocwiiky, ey, xapakTep ocyulecTtBieHus pedopm Iletpa I. PopmupoBaHre COCIOBHOU
CUCTeMHl OpraHu3anuu obuectsa. OCHOBHEIE HallpaB/ieHNs BHEITHEY TONUTUKY Poccun nepBoi
yeTtBepTu XVIII B. O6peTenue Poccuent ctaTyca UMIEPUU. JMMOXa JBOPIIOBLIX IIEPEBOPOTOB.
[TpaBnenue ExaTepuns! II: BHENIHSS U BHYTPEHHAS MOoNUTHKA. Poccus Ha pybexke XVIII - XIX
BB. [IpaBnenue IlaBna I. KyneTypa Poccun (XVIII B.)

Pasgen 4. Poccud u mup B XIX - Hayane XX B.

CraHOBJIeHNE UHOYCTPUAIBHOTO 001IecTBa. [IpOMBIIIIEHHEIN TePEeBOPOT B CTPaHax 3amnana u
ero nmocnencteus. O6pa3oBaHue KOJNOHUATBHEIX UMNIEpuil. Poccus B mepBoit monoBuHe XIX B.:
BHEIIHASA ¥ BHYTPeHHsA nonutuka Poccuu (Anekcaupap I, Hukomnat I). Poccuiickas nMnepust Bo
BTOpou nonosBuHe XIX - Hayane XX BB. [lonutuka Anekcanppa Il u Anekcanpgpa III. BHewmHss
nonuTrKa Poccuu Bo BTOpo# mojoBuHe XIX B. ObuiecTBeHHbIe aBuXKeHus B Poccun (XIX B.):
nekaOpHUCThl, KOHCEPBATOPE, TuOepasbl, peBOJOIMOHEPE. MonepHu3anus Poccuu Ha pyOexke
BekoB. C. FO. Butte. Kpuauc paHHero WHIyCTpPHUaIbHOTO 00IecTBa U ero mocnenctsus. boprba
3a nepegen mupa. Ilonutndeckas cucreMa Poccun B Hadasne XX B. ¥ ee pa3BUTHE. BHEITHAA
nonutuka Poccum B KoHIe XIX - Havase XX BB. PeBomorust 1905- 1907 IT.: IpUYKUHBI, COOBITHS,
utordu. I[1. A.Croneinud. IlepBasi MupoBas BOKMHA KakK IIPOSBIEHNE KPU3Kca MUBUNIN3aIu XX B.
Poccus B ycmoBusx [1epBoit MUPOBOM BOMHE M HapacTaHus 00IleHallMOHATbHOTO KPU3HcCa.
Kynestypa Poccuu XIX- Hayana XX BB.

Paspen 5. Poccud u mup B XX - Hayasne XXI B.

Benukas poccuiickasg peBomonusi: 1917-1922. ®espansb 1917 r. u ero utoru. Oktsi6ps 1917 1.
Poccus B rogsl ['paxkpmaHcKoi BOMHE 1 uHTEpBeHINMN. O0pa3oBanue CCCP. CoBeTcKas
MOIepHU3alMsd: OCHOBHBIE STAIlkl U HanpaBieHus. BHemHsasa nonutuka (1920-e1940-e rr.).
HoBasg skoHoMuueckas nonutuka (HI3II). CoBeTckas moIuTHYecKas CUCTEMa U ee
ocobernHOCTH. COBETCKas BHEIIHSS IOJIUTUKA B MexkBoeHHOe fecatunetue. CCCP Bo BTopoi
MUpoBou ¥ Benukoit OTeyeCTBEHHOU BOMHAaX. AHTUTUTIIEPOBCKas Koanuuusa. UTOrU BOVHEL.
Poccusa u mup Bo BTOpo# momoBruHe XX B. «XonopHas BorHa». CCCP B moCIeBOEHHBIN ITEPUO],
(1945-1985). «IlepecTpoiika». BHemmHsas monutuka. HapacTanue 11eHTPOOEKHBIX CHUJT U PacIaf
CCCP. TloctcoBetckas Poccust u mup (konen XX- Hauano XXI BB.). Kpyiienue 6UonsipHOro
Mupa u ero nocnefacTtBusi. Poccuiickas ®@epepanus: 1991-1999. Poccuiickas ®egepanusa Ha
coBpeMeHHOM 3Tane. KyneTypa coBpemeHnHou Poccuu

OO1mas TPyA0EeMKOCTb AUCIUIIINHEL
108 gac(oB), 3 3ET

dopMa MpoMexKyTOYHOM aTTeCTalluu




DK3aMeH

b1.0.02 ®unoco¢pus

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpenofaBaHus QUCHUIIIAHEL «dunocobus» SBIIETC:
BOCIIUTAHUE I[€JIOCTHOTO U IKUPOKOT0 MUPOBO33PEHUS

MecTo pucuuniuse B CTpykType OI1

HOuciunnuzaa «®dunocopus» 51.0.02 gBuseTcs OgHOM M3 OUCIUNIINH 0053aTeIbHOM
YacTH y4eOHOTO NJjlaHa MOATrOTOBKM OaKanaBpuaTa mo HampaBiaeHuio «11.03.01
Papuorexnuka». M CXOOHBINM YPOBEHb 3HAHUU U YMEHUU, KOTOPEIMU [OJIKEeH 00/1afaTh
CTY[EHT, IPUCTyIasd K U3yYEHUI0 JaHHOU OUCLHUIJIMHLL, ONpefeseTcs U3ydeHueM
TAKUX OUCIUIINIKH, KakK «McTopus (uctopust Poccuu, BceoOIrasi HCTOPHUS)».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANKM3 ¥ CUHTEe3 HH(OPMALUU, TPUMEHSITh
CHCTEMHBIY TIOMXOI TSI PEIeHUs MocTaBIeHHbX 3amayd (YK-1)

- CriocoGeH BOCIIpUHUMATh MEXKYIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punocodhckom KoHTeKCcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAuBaTh U Pealu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopmepxkKaHue OUCIUIIINHEI

Pazpen 1. [IpenMeT, MeTOn, aKTYanbHOCTh U3YYEeHUI QUIOCODUH.

OtHomeHre Gunocoduy K 4aCTHEIM HayKaM U K HeHay4HBIM (popMaM CO3HaHUA. [IOHATUNHEIN
cTpoii punocoduu. JImyHas BHropa, o0IIecTBeHHAs 10J1b3a, BCeJIeHCKas 11e71eC000pa3HOCThb
u3ydeHus ¢punocopuu.

Pasgen 2. dunocodckue yueHNUS TOCOKPAaTUKOB.

MurneTckas mKosa ¢punocopuu 0 IPUPOAE CyLero. JnercKas mKona Gumocopun 0 equHOM
OniTU. YueHue ['epaknuTa o cTaHoBNeHuU. [IudaroperictBo. Atomusm J[lemokputa. Copuctuka
(Topruu, IIpotarop).

Paszpen 3. dunocodckue yuenud [1naToHa u ApUCTOTENS.

[TnaTon u Cokpat. Yuenue IlnaTtoHa o0 upesix, 0 Mo3HaHUH, 0 rocygapctBe. OCHOBHbIE TIOHATUS
MeTaduszuku Apuctoresns. O630p 3TUYECKUX, TOTUTUYECKUX, TOTUYECKUX TPYIOB APUCTOTEIS.
P 4, du K4 3M0XU VHU3M HOBBI XPUCTUAHCKOT r BUSA

OO1ue YyepThl SJUTUHUCTHYECKOU dunocoduu. OCHOBHBIE TIOHATUS KUHU3MA, SIUKYypen3Ma,




CTOHMIIM3Ma, CKenTunu3Ma. bubmnus u 6orocioBre. CHMBOII BEPHI.

Pazmen 5. Cxonactuka. ®unocodus snoxu Bo3poxneHus.

Bormpoc 0 cooTHOIIEeHUY BepHl ¥ 3HaHUS B 6orocnoBun. Criop 00 yHUBepcanusax (peanusm,
HOMHKHAJIA3M, KOHLenTyanu3m). 'ymanuctudeckuu napoc dpunocobpun Bo3poxkaeHus.
Pazmen 6. SMnupu3M ¥ panroHanu3M B Gunocodry HOBOr0 BpeMeHHU

O6ocHOBaHUe 3KcIepuMeHTanbHOro Metoma ®. bakonoMm. Immnupuam T. ['o66ca u k. JIoKKa.
PammonanbHas Mmetadpusuka P. [lekapta, b. Ciuro3H, I'. JleiOHMIIA.

Pasmen 7. ®unocodus snoxu [Tpoceenienrs. TpaHclieHOeHTalbHasd KpuTrka U.KaHTa.
AHTUKIepUKaIbHEIM U aHTUMOHapXUuecKuil nadoc ¢unocoduu [IpocsemeHus.
[IpocBetutensckue uneu B Aurnuu, ®panuuy, ['epmanuu, Poccuu. TpaHCeHeHTaIbHAA
Kputuka U.KaHTa: HOBBIY B3TJIA[ Ha GU3UKY, MOPajb, UCKYCCTRBO.

Paspmen 8. Upeanu3m U. ®uxte, ®. Illennunra, I'. 'erens.

OO1uit 3aMbICETT U OCHOBHBIE TIOHSATUSA HayKoy4deHus Y. duxte. dunocodus toxngectra .
[MlennuHra. [JuameKTU4eCKUN METOl B cUCTeMaTudeckou ¢umocoduu I'. T'erens.

Paspen 9. OcHOBHBEIE HaPaBIEHUSI COBPEMEHHOM 3anagHou Gunocodumn.

[To3uTuBU3M: 3Tankl pa3BuTHs. MppanuoHaaucTuYecKue HacTpoeHus B punocodpuu XIX-XX
BeKOB. OCHOBHEBIE TIOHATUS (HeHOMEHOJIOTUYECKOU PUIOCOPUHN.

P 10. On ug B Poccun

Hcropuocodus I1.4. Yaamaesa. dunocodus Bceepunctsa B.C. ConmosreBa. Penurnosuo-
dbunocodpckre ncKaHus Havyana XX BeKa. MapkcuaM B Poccum.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

b1.0.03 HuocmpaHHblll A3bIK

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpernofaBaHus QUCHUILIUHBI « MHOCTPAHHBIM SI3BIK» SBIISIETCS:

TIOBHIIIEHNE YPOBHS BIafJleHUsI UHOCTPAHHBIM S3BIKOM, JOCTUTHYTOTO Ha
IIpefbIayLIedCcTyIeHN 00pa30BaHus, ¥ OBlafieHue CTyJeHTaMi He00XOOUMEBIM U
IOCTATOYHHIM YPOBHEMKOMMYHHUKATUBHOU KOMIIETEHIINY [IJIS PEIEHUs COIMaIbHO-
KOMMYHUKATHBHBIX 3a/lad BPa3/IMYHBIX 00/1aCTIX OBITOBOM, KYIbTYPHOH,
npodeccroHaNbHOM ¥ HAayYHOUESTETbHOCTH NIPU OOILIEHUN C 3apy0eKHBIMU
TlapTHEpaMH, a TaKxKe [Jis JajibHenIerocaMoo0pa3oBaHusl.

MecTo pucuuniuse B CTpykType OI1

IOucrunnuHa «MHOoCcTpanHbM 3bIK» B51.0.03 gBnsgercs 6a30BOM OUCIUIIIMHON IUKIIA
yueOHOTO TMJiaHa NOATOTOBKM OakanaBpuaTa o HampaBiaeHuio «11.03.01
Papnorexnuka». 3yuyeHrue OUCHUTIINHE « M THOCTPAHHBIM S3BIK» OCHOBLIBAETCS Ha Oa3e




3HAHWH, YMeHI/Ifl U KOMIIETEHIUH, IIOJIY4E€eHHBIX CTYOEHTAMH B XO0O€ OCBOEHHA
ITKOJIBHBEIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cioco0eH OCYIIEeCTBAATh AET0OBYI0 KOMMYHUKAIIUIO B YCTHOM U MMUCbMEHHOM (popMax Ha
rocymapCTBeHHOM s3biKe Poccuiickou ®efepaiiuu 1 HHOCTPaHHOM(bIX) a3biKe(ax) (YK-4)
- Cnoco0eH BOCIpHHUMATh MEeXKKYIIbTYPHOE pa3HooOpa3ue 00IIeCcTBa B COLMAbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIHHEL

P 1 MallbHO-KYIbTYPHAS HUSA

O cebe. Ctunu obmenus. O ropone. Ponuoi ropon, Caukt-IletepOypr, JIoHnoH, BamiuHI TOH.
OpueHTHpOBaHNE B rOpoze.

P 2. Y4eOHO-TI03HaBATEIbHAS HUSA

Briciiee o6pa3oBanue B Poccuu u 3a pydexkom. CIT6T'YT. CTymeHUYecKas XKU3Hb.
MexnyHapoOHbe IPOrpaMMbl 0OMeHa [ CTyOeHToB. TexHuyeckoe ob6pa3oBanue B Poccuu u
3a py6exkoM. Poib MHOCTPAHHOTO S3bIKa B COBPEMEHHOM Mupe. [[e710BOM CTUIL O0IIeHus.
AHKeTa, MOTUBaAIIMOHHOE MTUCHEMO, PE3I0OME, SJIEKTPOHHOE ITUCHMO.

Paspen 3. [TpodeccruonanbHas chepa oOIeHNs

[Tpodeccuu B chepe HHPOPMALMOHHEIX TEXHOJIOTUH U TeJIeKOMMYyHUKalui. [[e10BOM CTUIIb
o0mmenus. MHTEpPBbIO 0 TpreMe Ha paboTy. CocTaBieHne CIyKeOHBIX 3alUCOK.

Paspen 4. [TpodeccuonanbHas chepa obIeHns (IPONOIKEHNE)

WHpopMalmoHHbIE TeXHOIOTUHN. Hay4yHO-TeXHUYECKUM IIPOTPECC U er0 JOCTUKEHUS B chepe
MH(POKOMMYHUKAIIMOHHLIX TEXHOJIOTUY U CUCTEM CBSI3U. Bupsl ceteil cBg3u. CpencTBa CBI3U.
WHdbopmaiimonHas 6e30macHOCTD. [e0BoM CTUb 00IIeHus. Pa3muyHble BUOL JOKYMEHTOB.
Bunbl menoBoro muckMa 4 mpaBuiia ero opopMiIeHus.

OO1mast TPyA0EMKOCTD AUCITUIIIMHEL
216 gac(oB), 6 3ET
dopma MpoMexKyTOYHOM aTTeCTallun

3ageT, 9K3aMeH

b1.0.04 HuiiceHepHasi u KomMnvbliomepHas 2paguka

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemofaBaHus OUCHUIIIMHE « MHXKeHepHas 1 KOMIIbIOTepHas rpaduka»
SIBIISIETCSI:




dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHWM OyIyIIUX CIIEIMaIuCcTOB B 00/1acTH
MOJIeTMPOBaHUS U3AEIUN U CO3[IaHUS TPOEKTHO-KOHCTPYKTOPCKOM U TEXHOJIOTUYECKON
MOKYMEHTAIIUU C MUCII0Ib30BaHNEM COBPEMEHHBIX METOIOB U CPECTB MH(POPMAIIMOHHBIX
CPE[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTONyUYeHHbIX 3HaHUY U YMEHUH I YCIIEITHOTO
OBJIAf€HUS TIOCNIEAYIOUIMMY CIIeIIMaTbHEIMY TUCHUIIINHAMY y4e0HOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuda «VHXeHepHas UM KoMmbloTepHas rpaduka» B51.0.04 gaBngercs
OUCLUIIMHON 0053aTENIbHON YacTU y4ueOHOro IIJlaHa NMOATOTOBKM OakKajaBpuaTta IIO
HanpaBneHuio «11.03.01 Paguorexnuka». MU3ydyenue gucuunnuHel «UHXeHepHas U
KOMITbIOTEpPHAS I'paduKa» OCHOBHIBaeTCS Ha 0a3e 3HAHUW, YMEHUM U KOMIIETEHIUH,
IIOJIy4EHHBIX CTYAEHTaMU B XO[I€ OCBOEHUS LIKOJIBHBIX KyPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JIS pellleHus 3afay npodeccruoHanbHou aestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIIMHEL

P 1. Beemenue. MeTOOH 11 WPOBAHUSI M WPOBAHU

[IpemMeT Kypca, ero poib U 3HaYeHue B IIOATOTOBKE UHKeHepa. MeToas!
npoenpoBanus.lleHTpanbHOE U IapaliebHOe IIPOeIliPOBaHNe U UX OCHOBHBIE
cBorcTBa.CucTeMa BYX U TPEX IJIOCKOCTeH. 3d MOfieupoBaHue.

Paspen 2. OcuoBubie ceefenns 00 ECK]I. ITpaBuia obopMIeHUS YePTEKEH.,

ITonsATHSA 0 CTaHOAPTe ¥ cTaHmapTu3anuu. Kateropuu cranmapToB. Ctanmaptel ECK]I:cocTas,
knaccupukaus, ooo3nauenus.Ctangaptel ECK]II Ha ohopMieHne YepTEekKen:

dbopMmaTel, MaciITabbl, TUHUY, MPUPTH YepTéxHbIe.OdhopMIeHNE U YepTexkKa.

Paspen 3. M3o6paxenus.HaHeceHne pa3MepoB Ha YepTexKax.

Knaccudukanus n3o0paxxeHUN: BUIB, Pa3pe3bl, CEUEHUS U BEIHOCHEIE 9JIEMEHTHI. Y CIIOBHOCTH
U yTIpoIieHus B u3obpaxeHusx. ['papuyeckoe n3obpaxkeHrne MaTepuasoB Ha yepTexkax. OOmme
IIpaBUJla HaHECEHUSIPAa3MePOB Ha YepTexkKaX(BLIHOCHBEIE, Pa3MEPHEIE TMHUY, Pa3MepHBIe YUCa,
YCJIOBHBIE 3HAKM).

Pasmen 4. YepTexku geTaneu.

Bupbl u3penuit 1 KOHCTPYKTOPCKUX TOKyMeHTOB. O603HaueHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTalnel: cogepxanue u TpeboBaHue K odhopmnenuio. CBsi3b GOpMH feTanu
CHeoOXOOUMBIMYHKCIIOM u300paxkeHuu. BeiOop rinaBHOr0 n306paxeHus. OCHOBHEE METOOUKHI
Ha3Ha4YeHUs YUCJla Pa3MePOB HauepTexKe: pa3Mepsl POPMHEI ¥ B3aUMHOTO PACIOJIOXKeHUSs, 0a3bl
IJIST OTCYeTa Pa3MepoB. YCIOBHOCTH U300pazkeHusT pe3bObl Ha CTePXKHE U B OTBEPCTHH.

P KoHCTPYKTOPCKAasa JOKYMEHTAIINS H YH nuuny. v KEHNS BbEMHBIX




Y HepPa3bEMHBIX COEIMHEHUH,

KoHCcTpyKTOpCKash JOKyMeHTalusl Ha COOPOUHYIO eqUHUIY. BUIEl yepTekel 1 uX Ha3HauyeHus.
COOpOYHHIHM YepTEXK: comepkaHue U TpeboBaHue K opopmuennio. CuenubuKaIims:
Ha3HAYEeHUEHUTIOPSAIOK3aIoIHeHUsI. BUObl pa3bEMHBIX COeqUHEeHUM, BUIbl HEpa3bEMHBIX
COeqUHEHUH.

Paspen 6. YTeHune u geTanupoBaHue YepTeka COOPOYHON eIUHUIIHL.

OO1mas MeToMKa YTEHUS YepTexka COOPOYHOM eOUHHUIILL. Y4YeT YCIOBHOCTeH n300paxkeHus Ha
cOOpPOYHEIX YepTexkax. [TocnemoBaTeIbHOCTh YTEHUS M 0COOEHHOCTH NeTaTipPOBaHUS.

Pasgen 7. CxeMbI 37IeKTpUYEeCKUe.

O61ue TpeOOBaHMS K BHIITOTHEHUIO 3JIEKTPUYECKUX CXeM. IIpaBuia BHIIIOTHEHUS
MIPUHITUIIMATBHEIX cXeM. [IpaBuiia BEIIOTHEHUS TTIEPEeYHS 37IEMEHTOB.

OOI1mast TPyA0EMKOCTD AUCITUILIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

Bb1.0.05 Teopus eeposimHocmeli u Mamemamu4eckasi cmamucmuka

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio npenogaBaHus OTUCLHUIIIAHE «Teopus BePOATHOCTEN U MaTeMaTudecKas
CTATUCTUKA» SBJISIETCS:

dbopmupoBanue pyHmaMeHTa MOATOTOBKY OyIyIIUX CIEeINaNIuCTOB B 001aCTU
BBICIIIEM MaTeMaTUKH, a TaKXkKe, Co37laBaTh He00X0AUMYyI0 0a3y A YCIEIIHOTo
OBJIa€HUS TTOCNIEAYIOUIMMY CIIelIMaTbHEIMY JUCHUIIINHAMY y4e0HOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OII1

IOucuunnuHa «Teopusi BepOATHOCTEM M MaTeMaTudeckas cratuctuka» b1.0.11
SIBISE€TCS OOHOM M3 OUCIUIIWH 00si3aTenbHas 4acTh y4eOHOTO IJlaHa MOATOTOBKH
O6akanmaBpuaTta o HampaBneHuio «11.03.01 PaguorexHuka». W CXOOHHN ypPOBEHb
3HAHUM U YMEHUU, KOTOPLIMU MOIXKeH 00jlagaTh CTYNEHT, MPUCTYINas K U3y4YEeHUIO
OaHHOUW OUCIUIIIKHEI, ONpPedenseTcs U3ydYeHueM TaKuxX OUCLUIIINH, KaK «BrIciIas
MaTeMaThKa».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS




[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HAayK U MaTEMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHoCcTH (OITK-1)

CopepxkaHue OUCHUTIIMHEL

P 1 YaWHEI BITHS

OCHOBHBIE TTOHSITHS TEOPHUH BePOSITHOCTEH. COOBITHS. BeposTHOCTE COOBITHS. CTAaTUCTUYECKUH
IIOOXOM K OIIMCAHUIO CIIy4YalHBIX ABJIeHU. HermocpencTBeHHOe OnpeesieHre BEPOSTHOCTEN.
JneMeHTH KOMOWHATOPUKK. Pa3MeleHus, IepecTaHOBKY, coueTaHusI. AnreOpa COOBITHH.
AxCcuOMEH Teopuu BeposTHOCTel. OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN: TeopeMa
CJI0KEHUS BEePOSITHOCTEN, TeOpeMa YMHOXKEHHUS BePOSITHOCTEX, (POopMyia MOJTHOK BEPOSITHOCTH,
TeopeMa runote3 (popmyna baiieca). [locnenoBaTenbHOCTh HE3aBUCHMBIX UCIIBITAHUM.
Pacnpenenenue [lyaccoHa. JlokasbHas U MHTEerpajbHas TeopeMbl MyaBpa-Jlaniaca

Paspen 2. CnyyaiiHble BEIMYUHE

[IUCKpeTHEIE ClIydyalHble BeJIMUUHEL. Pacnpenenenre JUCKPETHOU CIy4YallHOU BeJIMYUHEI.
HemnpepriBHEIE CIy4YaliHble BETUYUHEL. [[TOTHOCTH Clly4ailHOU BeNMU4uHBEL. OyHKINA
pacnpepnenenus. YucaoBble XapaKTEePUCTUKY CIIy4YalHBIX BeJIMUYUH. MaTeMaTnuyecKkoe
oXupgaHue. MOMEHTEI BTOPOTO MOpsAKa. 3aKOH paBHOMEPHOU IJI0THOCTHU. 3akoH [lyaccoHa.
OpHOMepHOE HOpPMa/bHOE pacipeneneHue.

Pasgen 3. MHOTOMepHEBIE ClyYaliHble BeTUYUHEL

CucTteMbl CTy4alHBIX BEJIMYKH (CIy4aiiHble BEKTOPHI). OYHKLIMSA pacrnpeneneHus. YCIOBHBIE
3aKOHBI pacnpefeeHus. 3aBUCHMbIe U HE3aBUCUMBIE CIIydYalHble BEJIMYMHBL. YU CIOBLIE
XapaKTEPUCTUKYU CUCTEMBI ABYX CIy4aWHBIX BeTUUYUH. KOPPEIIIIMOHHbIN MOMEHT.
KoadhduimenT koppensanuu. HopManbHEIM 3aKOH Ha IJI0CKOCTH. BEPOSTHOCTE IONafiaHus B
0071aCTh MMPOU3BOJIBHON (DOPMEI.

Paspen 4. [IpenenbHbIEe TEOPEMEL TEOPUN BEPOATHOCTEN

[TpenenbHbIe TEOPEMBI TEOPUU BeposiTHOCTeH. HepaBeHCTBO YeOrieBa. 3aK0H OOIBIINX YUCE.
Teopema bepuymnnu. LlenTpanbHasa npenebHas TeopeMa

Paspmen 5. Ilenn MapkoBa

OCHOBHBIE TTIOHATUS TEOPUHU CIIy4alHBIX IIPOLIeCCOB. MapKOBCKMe Ipolecch. CBOWCTBA U
BEPOSITHBIE XapaKTEePUCTUKU

Pasmen 6. MaTeMaTn4yeckas CTaTUCTUKA

OcHOBHBIE 3a[layl MaTeMaTUYeCKOU CTaTUCTUKH. CTaTuCTUYECKasd QYHKINSA paclpeneieHus.
Cratuctuyeckuii psn. ['ucrorpamma. O6pabdoTka oneiToB. OIEHKH [JIST MAaTEMaTUYECKOTO
0XKHUJaHUs U OUCIIePCUU. [JoBepUTEeIbHEIE HHTEPBAJIB ¥ JOBEPUTEJIbHEIE BEPOSITHOCTH.
BripaBHUBaHMeE CTaTUCTAYECKUX PSAmoB. Kpurtepuu cornacus ([Tupcona, ®uiepa, Konmoroposa,
CThIOMEHTA).

Pa3pen 7. MeTonbl n3y4eHHUs CTAaTUCTUYECKUX 3aBUCAMOCTEN

[TousiTue Koppensiuu. OIeHKY TECHOTH CBSI3U. PerpeccroHHbINM aHanu3. CTaTUCTUYEeCKUM
aHaJIu3 Mojenen.

OO1mast TPYAO0EMKOCTDb AUCITUIIINHEL
108 gac(oB), 3 3ET

dopMa IpOMeKyTOUHOU aTTeCTalluu




3auger

b1.0.06 Hugpopmamuka

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpernomaBaHus OUCHUILINHEL « MHpOpMaTUKa» SIBIISIETCS:

MIOATOTOBKA OyIyIIMX CIIEIMaACTOB 110 HAIlpaBJIEHUIO CIIEINalbHOCTH,
BJIQ[IEIOIINX TEOPETUYECKUMHU 3HAHUSIMH, TPAKTUYECKUMYU HaBbIKaMU TPUMEHEHUS
IIePCIIEKTUBHBIX METONOB, COBPEMEHHEIX CPENICTB HHGOPMAIIMOHHBIX TEXHOIOTUY 1
YMEHHMEM U MCII0Ih30BaTh 9TU 3HAHUS OJIST YCIIEITHOTO OBJIAAeHUS TTOCIIeAYIOIIUX
CIlelaibHBIX JUCUUIIINH y4e0HOTO II7TaHa; pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYMIEHTOB U YMEHUS PeIeHus 3a0ayd Pa3/IMYHOr0 HallpaBIIeHUs

MecTo pucuuniavHsl B CTpykType OII1

Oucuunnuaa «MupopmaTuka» B51.0.06 sBnsgercsd 0a30BOW OUCIUIIIMHOW LUKIA
yueOHOTO TMJlaHa NOATOTOBKM OakKalaBpuaTa 0o HampaBiaeHuio «11.03.01
PaguoTtexnuka». M3ydyenue gucuuniumuael «MHpopMaTuKa» OCHOBHIBAeTcs Ha 0Oa3se
3HAHUU, YMEHUN ¥ KOMIETEeHIUM, MOJNyYEeHHBIX CTYOeHTaMU B XOJe OCBOEHUS
IIKOTBHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH TpUMEHSITh METOMHI ITOMCKA, XpaHeHus, 00pad0TKM, aHanu3a U IPeICTaBlIeHUs B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOMoaas mpu
3TOM OCHOBHEIE TpeboBaHUS UHGOPManuoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHUMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUYN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHou aestenbHocTy (OITK-4)

- CnnocoOeH pa3pabaThBaTh alTOPUTMHEl M1 KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHBIE OIS
npaktuyeckoro npuMmenenus (OITK-5)

- Cioco0eH OCYIIECTBAATE TOMCK, KPUTUUECKHM aHAIU3 U CUHTe3 UH(DOpMaIuy, IPUMEHSATh
CHCTEeMHBIY MOAXO[ AT PellIeHus MocTaBleHHbIX 3agayd (YK-1)

CopepxkaHue OUCIUTIIMHEL

P 1. M 1 pelneHns QVHKIIHOHAIBHEIX ¥ BEIYUCIHATEIBLHBIX g

MopenupoBaHue Kak MeTof no3HaHus. O6BEKT, CyObEKT, 11e/b MOIeIUPOBaHUS.
Knaccudbukanus mogenei. Lienu, 3amaun, peltaeMble C IIOMOIILI0 Mofiesieli. MopmenupoBaHue
IIPOCTEMINEro aBToMaTa HHPOPMaIlMOHHOM CUCTeMEL. MofenupoBaHe KOMIIOHEHTOB CUCTEMEL
(o BapuaHTy) Ha 6a3e anreOpPH! TOTUKU. MeTOOB U TEXHOJIOTUM MofenupoBaHusi. OCHOBHEIE
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MIOHSATHS U METOOBI TEOPUH MHPOpPMallu U KogupoBaHus. CUTHaIbl, JaHHbEIe, HHQOpMaIus.
O611ast XxapakKTepHUCTHKA IIPoIleccoB cOopa, mepenadn, 00paboTKU ¥ HaKOIIeHUST WHGOPMAIIHH.
Pazpen 2. Texuuyeckre CpencTBa peann3alny NHOOPMAIMOHHEIX IPOIIECCOB

CoBpeMeHHEBIE TEXHUYECKUE CPENCTBA, IIOCTPOEHHEIE 110 IPUHIIUANY apXUTEeKTypsl OBM
(mmaHIIeTH, MOOKIIbHEIE YCTPOMCTBA U T.1.).CoBpeMeHHOe epudepuiinoe 060pynoBaHue.
Ha3HaueHue, apXUTEKTypa, MIpUHIUIE paboThl. CoOBpeMeHHOe epudepuiinoe 060pynoBaHue.
HasHaueHue, apXUTEKTypa, IPUHIUIE PaboTh. MccnenoBaHe KOMIIOHEHTOB apXUTEKTYPHL
COBPEMEHHBIX TEXHUYECKUX CPENCTB U YCTPOUCTB.

Pasgen 3. MeTopnhl yripaBneHNsd CPeOCTBAMU Mepefadyy WHOOPMaluu

Knaccudukanusi, Ha3HaueHue onepanuoHHbx cucteM (OC). OnepalliOHHEIE CUCTEMEL:
Windows, Linux u ap. OCOOeHHOCTH, OTIUYHUS, UHTEPECH], 00/1aCTH TPUMEHEHUS.

Paspen 4. CpencTBa ¥ MeTOIH Nepenayy nHGOPMAINN

CeTeBrle TEXHOJIOTUY 00pab0OTKY JaHHBIX. PeXUMEBI ITepefadyy DaHHBIX B KOMITbIOTEPHBIX CETSX.
TUIB CUHXPOHU3AIIMY JaHHbIX IIPU Nepefiade U CIIocoOk mepenauu nHGopMaluu. AnnapaTHbe
Cpe[CTBa, IPUMeHsIeMbIE TIPH Ilepefayde DaHHBX. OCHOBH KOMIIbIOTEPHOM KOMMYHUKAIIUH.
[TpUHUIMIIE IOCTPOEHUS U OCHOBHEIE TOIIOJIOTHY BHIYUCIIUTEIBHBIX CETEM, KOMMYHUKAIIMOHHOE
obopymoBanue.du3nyeckas nepenatinas cpega JIBC u MeTonsl mocTyma K Hell. CeTeBoH
CEpBUC ¥ CETeBBIe CTaHOAPTHL. IIporpaMMms fyst paboTel B ceTu MHTepHeT.3ammTa nHGopMauu
B JIOKQJTBHBIX U T'T100aTbHEIX KOMIIBIOTEPHAIX ceTsx. [ludppoBaHue JaHHBIX. DIEKTPOHHAS
TIOATIUCh.

P [IporpaMMHEL TB WM3allii UH MAlWOHHEBIX II B

CnyxeOHEbIE TPOTPAMMBI, YTUIUTHL. [IpaiiBephl. ApXUBATOPH. AHTUBUPYCHEIE TPOTPAMMEL.
BcTpoenHsble mporpaMMel. [IpukagHoe mporpaMmMuoe obecneuyenue. [1110 crneluanbHOTo
Ha3HauyeHus.Cpensl IporpaMMUpPoBaHus. [IporpaMMHEBIE CPEICTBA AJIST MOOUITBHBIX YCTPOMCTB.
[TporpaMmMHEBIe cpefcTBa A nepudepuiiHbx ycrpoicts. TOCT P ISO/M3K 26300-2010
HWudopmarnonHas Texnonorus (UT).

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b51.0.07 ®u3uka

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llensro mpenogaBaHus OUCLUIUINHEL « DU3UKa» SIBJIAETCH:
byHmaMeHTanbHas IOATOTOBKA CTYAEHTOB 110 Gu3KKe; GOpMUPOBaHNE HaBEIKOB UCIIONIb30BAHUS
OCHOBHBIX 3aKOHOB IUCLUIIIMHEL K PEIIeHUI0 3aiad, CBI3aHHbIX C IPodeCcCuOHaNbHOU
[esiTeNIbHOCTHIO; GOPMUPOBAHUE Y CTYAEHTOB HayYHOIO MUPOBO33PEHUS, YMEHUS
aHaJIU3UPOBaTh U HAaXOOUTh METOAH! PellleHusl Gpu3ndecKux IpobaeM, BO3HUKAIOIIUX B 0071aCTH,
CBSI3aHHOU C IIpo(eCCUOHANbHOU JeaTeIbHOCThI0. AKTYalbHOCTh U3y4eHus yieOHOI
OUCIUIIIMHEL B paMKaX OCHOBHOM ITpodeccroHanbHOM 06pa30BaTeIbHOM
IporpaMMEbl 00yCIOBNIeHa HE00X0OUMOCTHI0 OCBOEHUS CTYAeHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCU4YeCKOY MeXaHUKHU, 3JIEKTPOAUHAMUKY; OCBOEHHE METOM0B PeIlleHNUs TUIINYHEIX
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bu3nYecKux 3amay, U3y4eHUsI MeTO0B IIPoBefieHus 1 00paboTKU GHU3UYECKOT0 9KCIIEPUMEHTA,
YTO I03BOMsIEeT GOPMHUPOBAThL ¥ Pa3BUBaTh 00IIenpodeccroHaNbHbe KOMIIETEHIIUY Oy TyIIero
CIIeIaJInCTa.

MecTo pucuuniavHe B CTpyKType OII

HOucuunnuHa «®u3uka» 51.0.07 gBnsieTcss OUCHUIIAHON 00513aTEIbHON YacTH yueOHOTO
IJIaHa MOAr0TOBKM OaKanaBpraTa 1o HampasieHuio «11.03.01 Pagnorexuuka». U3yueHue
pucuuniauHel «Ou3uKa» OCHOBBIBaeTCS Ha 6ale 3HAHWU, YMEHUU U KOMIIETEHIUH,
IIOTy4YEeHHBIX CTy[IeHTaMH B XOf€ OCBOEHHUS IIKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3y/ibTaTaM OCBOEHHUS

[Iportecc u3y4yeHus: QUCLUUIIIMHB HallpaBieH Ha (opMUpPOBaHUE CIEYIOUNX KOMIIETEHIIUH:
B cooTBeTcTBUU ¢ PTOC:

- Crioco6GeH UCIIONIb30BATh MOJI0XKEHUS, 3aKOHEl U METOIHEl €CTECTBEHHBIX HayK X MaTEMaTUKH [T
perenus 3agayd nHKeHepHoU mestenbHOCcTH (OITK-1)

- Cnoco6GeH caMOCTOSITEIbHO IIPOBOUTE SKCIIEPUMEHTaIbHbIe HCCIEeNOBAaHUS M UCII0Ib30BATh
OCHOBHEHIE ITpHeMBI 00pa00TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6GeH OCyIIeCTBIATh IOMCK, KPUTUYECKUM aHANIM3 U CUHTE3 HH(DOpMALUK, TPUMEHSTh
CHCTEMHBIY TIOMIXOI TS pPellleHus MmocTaBneHHbX 3agayd (VK-1)

CopepxaHue OUCIUIIINHEI

Paspgen 1. MexaHuKa

KuHeMaTyKa U fuHAMUKa MaTepuaJbHOU TOUKY ¥ IIOCTYIATEIbHOT0 ABUKEHHUS TBEPAOTro Tea.
PaboTra 1 MexaHUYeCcKas SHEPrusd. Kunemartuka u OWHAMHKKa BPalllaTEJIbHOI'O JBU2KEHU . 3aKOHHI
COXPaHEeHHusa B MEXaHHUKE. OcCHOBEHI CHeHHaHBHOﬁ TEOPHUH OTHOCUTEJIbHOCTH.

Pazpgen 2. OneKTpocTaThKa

OnekTpudeckuii 3apsn. 3akoH KynoHa. 9meKTpocTaTudeckoe 1ojie B Bakyyme. BekTop
HaIpPS2KEHHOCTH 3JIeKTpu4decKoro noins. CumoBsle MTUHUM. JNIEKTPOCTaTudecKas TeopeMa ["aycca.
[ToTeHIIMaIbHBEIA XapakKTep 31EeKTPOCTAaTUUECKOrO0 Mo, [IM3eKTPUKY B 971€KTPOCTAaTUYECKOM
nosie. [TIpOBOOHUKY B 9IEKTPOCTATUUYECKOM TO0JIE. DNEKTPOEMKOCTh IIPOBOOHUKA U KOHIEHCATOopa.
OHeprus B3auMOOEHUCTBUS CUCTEMEI 3aPSI0B. JHEPTHUs 3apsSIKeHHOT0 KoHAeHcaTopa. O0beMHas
IIJIOTHOCTD 9HEPTHUHU INEKTPUYECKOT0 IOJIS.

Pazpgen 3. SneKTpUYeCKUU TOK

ONeKTPUUECKUM TOK. YCIIOBHE CYyIIeCTBOBaHUS TOKa. Cujia ToKa. BEKTOp IJIOTHOCTHU TOKa.
YpaBHeHME HENIPepPLIBHOCTHU. 3aK0H OMa [71g y4yacTKa Ienu. 3akoH Oma B guddhepeHIranbHON
dbopme. CTopoHHME cuibl. 3aKoH OMa 15 HeOJHOPOAHOI0 yYacTKa Ienu. 3akoH OMa AJ1sl TOJTHOU
nenu. 3akoH [xoyns-JIeHla B MHTerpanbHou 1 nuddepeHimanbHon hopmax. PaboTa 1 MOIIHOCTD
3JIEKTPUYECKOTO TOKa.

Pasgen 4. MarauTHoe 1mose

MaruuTtHOe none. CUlbl, AeldCTBYOIIKEe B MarHUTHOM I10JIe Ha ABUXKYIIUECS 3apsAAbl U TOKHU.
PacueT MarHuTHBIX T10JIeM C TOMOILIBI0 3aKOHa buo-Casapa-Jlamnnaca. Teopema 'aycca mis
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MarHUTHBIX ITON1ed. TeopeMa O MUPKYIISINN MarHUTHOTO TTOJIST B BaKyyMme. Pa6oTa mpu
IepeMelleHnH BUTKa C TOKOM B IIOCTOSTHHOM MarHUTHOM I10J1e. MarHUTHBIE CBOKMCTBA BEIIECTBa.
Paspgen 5. 31eKTpoMarHeTu3m

fBneHue 571eKTPOMarHUTHOM MHOYKUKK. 3aKoH Papapes A7 5JIeKTPOMarHUTHOM MHOYKLIUH.
[TpaBuno Jlenua. fBnenve caMouHAYKUUU. UHAYKTUBHOCTE. TOKY IPU 3aMBIKAHUU U pa3MBEIKaHUU
Ienu. JHePTusi MarHUTHOTO 1oJisi. O0beMHas MIOTHOCTh SHEPTHU MarHUTHOTOIOIIS. BuxpeBoe
aneKTpudeckoe noje. Tok cmenleHus. CucTeMa ypaBHeHUM MakcBeia B UHTETpaJIbHOU U
ouddepeHIanbHON GopMax.

Pa3pmen 6. KoneGaHust ¥ BOJTHEL

F'apMoHMYecKue KoneOaHus U UX XxapakKTepucTuku. CroxkeHrue TapMOHUYECKUX KOJTeOaHu.
3aTyxatomue KojebaHusi. BeIHyKOeHHbIE KojleOaHus. 3aBUCUMOCTh aMILIUTYAB U (a3bl
Kojie0aHuM OT YacTOTH. Pe30oHaHC.YIpyrre BoJHLL. YpaBHeHUe Oeryiiell BOJIHLL. YpaBHEHUeE
Hanmambepa. IIMOTHOCT TOTOKA S3HEPTUH, UHTEHCUBHOCTD YIIPYTOM BOJIHEL. BekTop YMoBa.
Crosture BOJIHBEL. DJIEMEHTH aKyCTUKM. DNIEKTPOMarHUTHEIE BOJIHEL. YpaBHeHue [lamambepa ams
3JIEKTPOMAarHUTHOX BOJTHBEL. CBOKCTBA 3JIEKTPOMArHUTHHIX BOJIH. [ITOTHOCTE ITOTOKa 3HEPTUU
3JIEKTPOMArHUTHOU BOJIHEL (BEKTOP YMoBa - [IoMHTUHTA).

OOb1ast TPyHOEMKOCTh AUCIUIIINHEL
396 gac(os), 11 3ET
®opMa IpOMEXKYTOUHOU aTTECTAIlUU

DK3aMeH

Bb1.0.08 Be3onacHocmb Jcu3HedesamejabHOCMU

LTenu 0CBOEHUS MUCLUIIIAHEL

[lenwio npenogaBaHus OUCITAIIINHLE «Be30MacHOCTh XKHU3HenesaTeTbHOCTH»
SIBIISIETCSI:

dbopmupoBaHue nMpodeccruoHaIbHON KYIbTYPhl 0€30IIacHOCTH, MTPeAToaraien
TOTOBHOCTH ¥ CIIOCOOHOCTH BBHIITYCKHKKA MCIIOIL30BaTh MPUOOPETEHHYIO COBOKYITHOCTD
3HAHUM, YMEHUYN U HABLIKOB 151 00ecredyeHust 0€30IacHOCTH B cdhepe
IpodeCCUOHANTbHOY JeSTEIbHOCTH U B YCIIOBUASX YPE3BhIYalHBIX CUTYyallUM.

MecTo gucuunavHbl B CTPyKType OI1

IOucnunnuHa «be3omacHocTs xKulHemesaTenbHoCcTH» B1.0.08 aBusieTrcss 0a30BOH
OUCITUIIIMHOM HIUKJa y4eOHOro IjlaHa MOATOTOBKM 0akajlaBpHaTa II0 HalpaBJIEHUIO
«11.03.01 PapguortexHuka». HM3yuenue pucHUIONUHB «be30macHOCTH
XKU3HEeIesTeIbHOCTU» OCHOBBHIBAeTCS Ha 0a3e 3HAHUU, YMEHUN M KOMIIETEHIIUH,
IIOTy4YEHHBIX CTy[€HTaMH B XOf€ OCBOEHHS IIKOJIbHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM KM3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATeIbHOCTH JIsi COXPaHEeHUs IIPUPONHON CPEe[IbI,
obeclrieyeHust yCTOMYMBOTO Pa3BUTUS 0OIIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyallil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

CopepxkaHue OUCIUIIINHEI

Paspen 1. be3onacHOCTh XKU3HeNesATeIbHOCTH KaK HayKa
[Tpeomert ¥ 3ailayy U3yUeHUs AUCHUILUIMHEL. CucTteMa «HenoBeK-cpefia 00UuTaHUSI».

OpraHusanus rocygapCTBeHHOM CUCTEMEL IIpeAyIpeXaeHus U JTUKBUAAIUY Ype3BhIYaliHbIX
CUTYyaIuu.

Paspen 2. OGecneyenre KOMQOPTHLIX YCIOBUM KHU3HENeITeTbHOCTI

OO1Ire TPUHIKIIEL 3aIUTEL OT OTIACHOCTEH. [TpOMEIIIEHHAS BEHTUIISIIIUS U
KOHJUILIMOHMPOBaHKe. 3allliTa OT BAUIHNS NHOPaAKPaCcHOTO U3IyYeHUSsI, BHICOKAX U HU3KUX
teMmrnepatyp. OcBellleHNe U 1IBeTOBOe odopMiieHne oMeleHnit. OpraHu3sanusa paboyero Mecra
nmonb3oBatens [I9BM.

Paspmen 3. 3amura OT 0IacHOCTEN B TexXHOChepe

OcHOBHBIE BU[IHI IOTEHIIMAJIBHEIX OIIACHOCTEH: BpeIHbIE BEIleCTBa, BUOPALUM U aKyCTUUYECKUE
KoneOaHusI, 3MEKTPOMarHUTHEIE T10JIsI, MOHU3UPYIOIee U3TyYeHne, STIEKTPUYECKUHN TOK.
3aluTa OT OITaCHOCTEN TEXHUYECKUX CUCTEM U ITPOU3BOJICTBEHHBIX ITPOLIECCOB: CPENCTBA
CHUXKEHUS TPaBMOOIIACHOCTH TEXHHUYECKHX CUCTEM U 3alllUTa OT MEXaHUYECKOTO
TPaBMHPOBaHUS, CPEICTBA aBTOMATUUYECKOT0 KOHTPOJIS ¥ CUTHAIU3aluy, 3alluTa OT
OTIACHOCTEH aBTOMATU3UPOBAHHOT'0 ¥ POOOTHU3MPOBAHHOIO ITPOM3BOICTBA, 3AIUTA OT
9HepreTHYECKUX BO3MENCTBUM, 3aluTa OT BUOpAIINH, IITyMa, 3JIEKTPOMArHUTHHIX TI0JIeH U
U3Ny4eHUsI, MOHU3UPYIOIINX U3NTy4EeHU M.

Pasgen 4. Ype3BrlyaliHble CUTYALIMU ¥ OPraHA3alls MEPONPUATHY 110 3alllATe HaCelleHNUs
YpesBrIYaiiHble CUTYAIlMH MUPHOTO ¥ BOEHHOTO BpeMeHu. OlleHKa 00CTaHOBKH U OpPraHU3alus
MEPOIPUATHM 110 3aIlUTe HaceJIeHUs IIPU aBapusIX Ha XUMUYECKH OITaCHOM, ITOXKapo-
B3pBIBOOIIACHOM ¥ PaguallMOHHO OITacHOM 00beKTaX. [IpoTHBOeCTBIE TEPPOPU3MY U
OpraHu3aIlis MEPONPUITUN 10 CHUXKEHUIO PUCKA IIOCIIeNCTBUN TEPPOPUCTUIECKUX U
OUBEPCUOHHBIX aKTOB. YCTOMYUBOCTL 00BEKTOB 9KOHOMUKHU B UPE3BBIYAMHBIX CUTYALUIX.
Paspen 5. [IpaBoBBEIe OCHOBEI 0€30I1aCHOCTH XKU3HENeITeIbHOCTH

3aKoHOMIaTENIbHOE U HOPMaTHBHOEe obecredeHre Tpyaa. CucrtemMa rocyiapCcTBEHHOTO
yIpaBjieHHusl 0XpaHou Tpyna. OCHOBHEIE ITOJI0KEHMUS TPYAOBOTO IIpaBa.

OO6I1mast TPYAO0EMKOCTD TUCITUILINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

3aueT
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b1.0.09 Bwicuwiasi Mamemamuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUAIUINHEL « BRICIIas MaTeMaTHUKa» SIBISIETCS:

(hopMupoBaHUEe 3HaHUM, YMEHUY U HABBIKOB, IO3BOJISIOIINX IPOBOAUTH
CaMOCTOSITEIbHBIN aHaIKu3 MPo0IeM, BO3HUKAIOIINX B PAa3JIMYHbLIX 00/1acTIX
npodeCcCuoHaNbHOU AeATENbHOCTH.

MecTo pucuuniusel B CTpykType OI1

IOucuunnuHa «Bricimas mateMatuka» b1.0.09 aBnsgercs 0a30BOM OUCLHUIIIMHON IIUKIIA
yueOHOTO MJiaHa NOATOTOBKM OakanaBpuaTa o HampaBiaeHHio «11.03.01
Paguorexnuka». M3ydyeHue OUCHUNNUHBE «BhICIIasg MaTeMaTHKa» OCHOBBIBAaeTCS Ha
0a3e 3HaHUU, YMEHUU U KOMIIETEHLUM, TIOJyYEeHHbIX CTyOeHTaMU B XOOe OCBOEHHUS
IITKOJIBHBEIX KYPCOB.

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITIN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6GeH MCIIOJIb30BATh MOJI0XKEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
O pellleHus 3afay nHxkeHepHoU mestenbHoCcTH (OITK-1)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. SneMeHTH TUHEHHOU anreOphl U aHATUTHYECKON TeOMeTPUHU
Kom1mekcHble Ynclia. JIeMEHTH THHEHHON anreOprl. CUCTEMBI THHENHBIX anredpaniyeckux

ypaBHeHUN. BekTopHas anrebpa. AHaIuTHYeCcKasd TeOMeTpHs.

Paspen 2. [ludbdepennmantioe ucuncienre QYHKIIMYA OOHOW TepeMEHHON

Oyuknus. [Ipenen. CpaBHeHNe 6eCKOHEYHO ManbiX. HelpeprIBHOCTh GYHKLIMY B TOYKE U Ha
oTpe3ke. Knaccudukaims Touek pa3peiBa. [I0HSITHE TPOU3BOMHOM. TEOPEMEI O CPETHEM.
[TpaBumno JlomuTtans. [Ipou3BOmHEIE BEICIIUX MOPSOKOB. HMiccnenoBanue QYHKIIMK OOHOM
IIepeMeHHOU.

Pasgen 3. UHTerpanbHoe HcYKcneHne QYHKIUN OOHOU TepeMeHHOU

[TousiTve mepBooOpa3Hoy. TeXHMKa HHTETPUPOBAHUS. 3aJayut, pellaeMbie C TOMOIITbIO
oTpeneIEHHOT0 HHTerpana. CBOMCTBA OMpeaeIEHHOTo HHTerpaia. Heco6CcTBeHHbIH HHTETPaT.
[ToHsITHE CXOOUMOCTH.

Pazgen 4. OYHKIINY MHOTUX IIepeMeHHBIX

YactHble npousBopHble. [Iubdepeniuan. [Ipou3BogHas 0 HalpaBleHUIO U TPaJUeHT.
[uBepreHus 1 potop. KacatenbHas MI0OCKOCTh. DKCTPEMYMHI GYHKIIMY ABYX IIEPEMEHHBIX.
P KpaTHble MHTET DAkl

I[IBOMHOY UHTErpas. BeiuncieHne OBOMHOTO UHTErpaja B AEKapPTOBLIX U IOISIPHBIX
KoopaouHaTax. IIpunoxeHus.
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Pasgen 6. KprBonMHEVHEIE UHTETDAJIBI
KpuBonmHEWHEY HHTETPaad BTOPOTO Pofa. YCI0BUe HE3aBUCUMOCTH KPUBOIUHENHOTO

WHTerpasa OT IyTu uHTerpuposanus. ®opmyia ['puna.

Paspen 7. [luddepeHnantHble ypaBHEHUSA

Iuddepennuanbuble ypaBHeHUd. 3agada Koy, cymmecTBoBaHYe ¥ €IUHCTBEHHOCTh PEIIeHNH.
IuddepeHnnanbHble YpaBHEHUS C pa3fendomuMucs nepeMesseiMu. JITTY 1-oro mopspaxa.
Metop Beprynnu. JINY 2-oro nopsiika. MeTonsl peinenus. [Ipunoxenus.

Paspen 8. Teopus panoB

YucnoBoii psAf 4 ero cyMmma. [Ipu3Haky CXOOUMOCTH YUCIIOBHIX PAA0B. OyHKIMOHANIbHEIE PSAIEL.
CTreneHHOU PSAT, €r0 CBOUCTBA, ONepaluy Hafl CXOAALIMMUCS CTEeIIeHHBIMU PAfaMu. Psambl
Telinopa u MaknopeHa. TpuroHoMeTpu4YecKuil paf. QyHKIu. Pansl Oypoe.

Pasgen 9. HTerpanbHble Ipeodpa30BaHUs.

[Tpeobpa3oBanue Jlamnaca, ero CBOKCTBa. MeTonbl Hax0XAeHNU n300paKeHN! U OPUTHHAJIOB.
Perienuve 3aay onepanuoHHEIM METOIOM.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
432 gac(oB), 12 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

JK3aMeH

b1.0.10 OpzaHu3auus u ynpase/ieHue npedonpusimusamu

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenpio mpenofgaBaHus OUCHUIIIAHLE «OpraHu3allys U yIIpaBleHue
IPEeNPUATUIMU» SBISETCS:

M3y4eHHNe TEOPETUUECKUX OCHOB U MOJTy4eHMe MMPAaKTUYEeCKUX HaBHIKOB B 00/1aCTH
OpraHU3aIMU U YIPABIEHUS MPEOIPUITUSIMY (OPraHu3alusIMu), TPHOOpPeTeHne
CTyAeHTaMH{ KOMIIJIEKCHBIX 3HAHUU O MPUHLIUIIAX U 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS OPraHu3alliy KaK X035MCTBEHHOM CUCTEMBI, 0 METOdax
yIpaBIeHUs OesTeTbHOCTHIO M PECypCaMy OpraHM3alliy B I[e/ISIX ITOBHIIIEHUS €€
3(pheKTUBHOCTH.

MecTo pucuuniauHel B CTPyKType OI1

Hucuunnvaa «OpraHu3anus u ynpasiaeHue npegnpustuaMu» 51.0.10 aBnseTcs ogHOU
U3 OUCHUIIINH 00sg3aTeIbHON YacTH y4eOHOTO IjiaHa MOATOTOBKM 0akajlaBpuaTa II0
HanpaBneHuioo «11.03.01 PaguoTtexHuka». HMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIXKeH 00jIafiaTh CTYMEHT, IPUCTYyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
ompenenseTcsd U3yYeHUeM TaKuX OUCIUIIINH, Kak .

TpeboBaHUS K pe3yabTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH ompeensiTh KPyT 3ajay B paMKax [TOCTABIEHHOM 11T U BLIOMpPATh ONTHMaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PEeCYpPCOB U
orpannuyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIeiCTBYE M Peain30BbIBATh CBOIO POJIb B
komaugme (YK-3)

- Cnoco0GeH mpuHUMAaTh 000CHOBAHHBIE SKOHOMHYECKHE PEIIeHUs B PA3JIMYHBIX 00/1aCTIX
xusHegesatensHoctu (YK-9)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. CyImHOCTE ¥ cofepXkKaHve OpraHu3allvii U VIpaBlIeHWs IpedIpuaTueM
[TonsaTtue «ynpasneHue». B3auMOCBA3b IOHATHN «yIIpaBlIeHUE» U «MEHEIXKMEHT». YIIpaBeHue

Kak (pyHKUXS ¥ npouecc. Bugsl yrpaBieH4eCKOU OesiTeIbHOCTU. OCHOBHBEIE QYHKITNU
yIpaBjieHUs. YIIpaBiieHUEe KaK UCKYyCCTBO. YIIpaBjeHNe KakK HayKa. YIIpaBjleHue OpraHu3aluen
Kak anmapar yIpaBIeHus.

Pa3pen 2. TeopeTuyeckue OCHOBH YIIDaBIIeHUS

OBononuA yrpaBieHYecKou Meicu B XX Beke. [IIkoia Hay4yHOro ynpaBiaeHus. [IpuHIKIEL
HayuHoro MeHemxmeHnTa @.Y. Teinopa. Knaccuueckas (aiMUHUCTpPaTUBHAS) 1IKOla. Hay4yHble
npuHIUIH yinpaBiaeHus A.®anond. [Ikona yemoBe4eCKUX OTHOLIEHUY U TOBeeHUYECKUX HayK.
B3rnsigbl Ha ypaBieHNe B paMKaX «3aMKHYTON» CHCTEMBI. IBOJIIOIUS TEOPETHUUYECKHUX OCHOB
yIIpaBIIEHUS BO BTOPOM MONIOBUHE XX BeKa. Teopuu NPUHATHS PEILIeHU U KOITUYEeCTBEHHOT 0
nogxoga. CUTyallMOHHBIN IIOAXOM K YIIpPaBlIeHUI0. Teopus cTpaTeruu. Teopuu HHHOBAIUU U
JIMEePCTBa. B3rngasl Ha yIipaBlieHUe B paMKaX «OTKPBITOW» CUCTeMbl. DOpMUPOBaHUE HOBBIX
MIPUHLIUIIOB yIIpaBlieHus. [JelleHTpanu3aus CUCTEMHI ypaBiaeHus. [lonuieHTprudeckas
cHUCTeMa X0391iCTBOBaHUA. COlMaIbHO OPUEHTUPOBaHHBIE CUCTEMEI.

P XKaHHue U HHOCTH VIPABIEHYECKOHN IedTelbHOCTH. KBannhUKaIIMOHHEL
T BaHUS K MeHeIXepaM

CyIIHOCTS yIIpaBlieHUs Kak AesaTeIbHOCTU. XapaKTepHBIe YePThl TPyAa MEHEIXKEPOB.
TBOpYecKuii XapakTep yIIpaBleH4YeCKOro Tpyga. OCHOBHOE cofepKaHue Tpy[da MEeHEeOKepOoB.
CoctaB ¢yHKuMit ynpasnenus. TpeGoBaHus, IpebsIBIseMble K TpodeccuoHaTIbHOM
KOMIleTeHIIuM MeHemxkepaM. OCo6eHHOCTH TpyHa MeHenkKepoB. Pojib MeHeIKepoB B
opranu3sainuy. Momenb COBpeMEHHOT0 MeHefkepa. Pa3fenenue Tpyna B yrnpasnenuu. Obuue
(MuHeVHBIE) U PYHKLIKXOHAIbHEIE MeHexKephl. CTPYKTYpPHOE pa3fefieHue Tpyda B YIIpaBIeHUH.
BepTukanbHOe pa3fenieHue Tpyha. YPOBHHU yIipaBieHus. LleneBrie OpueHTHPH MEHEOKEPOB
BepxHero ypoBHA. OCHOBHBEIE (QYHKIIMK MeHeIKePOB CPefHero ypoBHs. [lolHOMOYUS U
(GyHKIIME MeHe[OXKepoB I1epBOro ypoBHs. ['0pu30HTaNbHOE pa3feneHue Tpyna. Kateropuu
yIpaBlieH4ecKux paboTHUKOB. Koomepaliusg Tpyna B ypaBieHUU. MexaHW3Mbl KOOTlepaluu
TpyZHa B ynpaBieHuu. KoopauHaius Tpyda B ypaBiaeHun. KomannHas paboTa B yIpaBieHUH.
CyLIHOCTh MOHATHUY «TPYyIa» U «KOMaHOa». TUIIEl TPy B opraHu3aunuu. [IpeumyiiectBa
TPYIIIOBEIX POpM opraHu3auru Tpyna. 9PGeKTUBHOCTD IPYINOBOM PabOTHL.

Pa3pen 4. OCHOBHEIE TOHATHA IIPOIieCcca YIIpaBIeHNusS

Cy1wmHOCTS Ipoliecca ynpasiieHus. CxeMa npolecca IpUHATUSA YIIPaBIeHYeCKUX PeIleHUN.
CocTaBHbIE YaCTH MIPOLlecca IPUHSITUS YIIpaBIeHYECKUX pelteHul. [ToHsaTUs «mpobneMa» u
«BO3MOXKHOCTB». [TpaBuna gpopmynupoBanus nmpobneM. CymHOCTh TPOOIEMHOM CUTYaLUH.
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YyacTHUKM ITpollecca MpUHATHS pelnenuit. CyObeKTH pelleHus. [IpeuMyiecTBa U HeIOCTaTKA
MHOVBUIYaIbHEIX pelleHuil. [IpeuMyniecTsa U HeIOCTATKY IPYNIIOBOTO IPUHATHS PELIEHUN.
Bupsl pemenuy B 3aBUCUMOCTH OT CTEIIEHU y4YacTus IepcoHasna opranu3anuu. [lorsatue
«yTIpaBlIeHUYeCKoe pelneHue». TpeboBaHUs, IpenbsIBIsgeMble K YIIPDABIEHUECKUM PEeIIeHUSIM.
®akTOpHl, OKa3bIBalOIIVE BIUSHNUE Ha yIIpaBleH4YecKre pemenus. Knaccudukanus
yIpaBlleH4YEeCKUX pelleHui. [IporpaMMupyeMsle ¥ HeIPOrpaMMUDPYEMEIE PEIIeHNUs.

Paspgen 5. ba3oBrle KOHIENNIUY ¥ METOOUKY IPUHATHS YIIDaBIEeHYECKUX DEIIEHUN

Ba30Brle KOHIENIUY [IPOLecca IPUHATHUS pellleHui. MHTYUTUBHEIY TOAX0L K IPUHATHIO
peleHui. PanroHanbHas MOfelb Ipolecca NPUHATUS PELIeHN. JTallbl Ipolecca NPUHATUS
pellleHu! B KJIaCCU4eCKOU Mofenu. Llenu u KpuTepuu OLleHKYU OeilcTBul. Kputepuu-
OTpaHUYEHUS U KPUTEPUHU-ONTUMU3aUu. OrpaHUYEHUS B UCIIOIb30BAHUY PalliOHAIEHOU
MOJeJIY IPUHATHUS pellleHu. ATbTepHaTUBHBIE MOJEU IIpollecca NPUHATUS pellleHu. Mopenb
OTpaHWYEHHOU palMOHAIbHOCTHU. YIOBJIETBOPUTE/IbHOE pellleHre. PeTpoCeKTUBHAS MOIETb.
MeTogns! ynpaBnernusi. O0OieHaydYHbIe METOOH yIIpaBieHusa. CuUCTeMHBIN 1Toaxon. KoMIieKCHBIN
noaxon. MomenupoBaHue. JKOHOMUKO-MaTeMaTAUYECKe MEeTOIbl. DKCIepUMEeHTUPOBaHNE.
KOHKpeTHO-UCTOPUYECKUY ITOAXO0H. MeTOObl COLMOIOTUYECKUX UCCIIef0BaHul. MeTonb
ynpaBneHus: GyHKIMOHATBHBIMY ITOICUCTEMaMU OpraHu3aluy. MeTOMbl BHIIOTHEHUS 00X
byHKIMH yIpaBieHus. MeTonsl perienus mpobneM. [IpuuynHHO-ClIeICTBeHHAs quarpaMMma.
MeTon HOMUHATBHOM TPYNIIOBOY TeXHUKU. [lenb@uilcKuil MeTon. MeTom MO3roBOM aTakKH.
Mertopn mepeBa pelleHuu.

P [I1aHVpOBaHWe W CTPATErUs VIIPaBIeHU IPeAIpUITHEM

CywHOCTh IJIaHUPOBAHUSA B opranu3anuu. [InaHupoBanue Kak Ipolecc yiupasienus. CucreMma
[IJTaHOB OpraHU3allvy. BUE II7IaHOB Opra’Hu3auy 10 AJIMTEIbHOCTH IJIaHOBOT'0 IIepuoa.
CoBpeMeHHEIE TOAXOOH K CTPAaTeTH4eCKOMY IIJIaHUPOBAHUIO U €r0 PONIU. BUAEI IIJTaHOB 110
YPOBHSIM OPraHM3alMOHHOT0 IaHupoBanus. llenn opranusanuu. CyIiHOCTh KaTETOPUN
«MUCCUsI» opranu3auuu. [Ipasuna popmynupoBaHus MucCuH. [IoHATHE «CTpaTerudecKoe
BuneHue». OnpeneneHue MOHATUS «1[eJIU» OpraHu3anuu. TpeOoBaHUs, yUUTHIBa€MEIE TIPU
pa3paboTke 1emeii. Kputepuu kKnaccuduraiyy 1 rpynnupoBKY Lenel. [lepeBo 1enen
opraru3auuy. [IpuHIKTE TOCTPOEHUS fAepeBa lemnel. CUcTeMa yIIpaBlIeHus 10 LeIsiM.
[TpuHIMIEL CUCTEMEI YIIPABIIEHUS 110 LeNIIM. JTalkl Ipolecca yIPaBIeHUs 110 LesIM.
Konnenius ynpasnesus 10 pe3ynbraraM. [IpenMyinecTsa U HELOCTaTKU CUCTEME! YIIPaBIEHUS
o nensM. CtpaTterus opranu3auuu. OnpeneneHre IOHATUS CTPATETUU. JTAILl U 3JIEMEHTEHI
MOJIe/IM CTPaTerndyecKoro yrupaBieHus. AHamuTAdecKas padoTa mpu BeIOOpe ¥ 060CHOBAHUU
cTtpaterun opranusanuu. SWOT-ananu3 u matpuna BKI'. UHCTpyMeHTEHl peanu3anuu
CTpaTern4eCKux IIaHoB.

Paspen 7. CTpyKTypa yIpaBieHUs OIPeOnpPUATUS

CTpyKTypa yIlipaBieHus KaK 4aCTh OPraHU3alOHHON CTPYKTYpPhl. B3auMOCBSA3b MeXAY
OpraHU3allMOHHOM CTPYKTYPOU U CTPYKTYPOU yIIpaBiieHus opraHu3anvei. OCHOBHbIE TOHATUS
CTPYKTYpHI yIipaBieHus. CyIIHOCTb IOHATUY «IIOJTHOMOYUS», «OTBETCTBEHHOCTH»,
«[eJierupoBaHue» U «BjIacTb». OCHOBHLIE XapaKTEPUCTUKU CTPYKTYPHI yIIpaBiaeHus. [I[puHIUIEL
IIOCTPOEHUS CTPYKTYP yIpaBlieHUs. TUIIOBBIE IOOXO0Ib! K IOCTPOEHUIO CTPYKTYP YIIpaBIeHUS.
dopMupoBaHUe UepapXUUYeCKUX CTPYKTYp ynpasnenusi. Konuenuus 6:10poKpaTudecKon
CTPYKTYPH ynpaBnenus. ®opMupoBaHue OpraHuyeCKUX CTPYKTYP yIpaBieHus. TpeboBaHus,
IIpenbABIIsiEMEIE K OPTaHU3alMOHHEIM CTPYKTypaM yIpaBjieHusl. MeTonbl yIIpaBIeHus.
OpraHu3alliOHHO-PACIOPSANUTENIEHEIE METOAE. JKOHOMUYECKUe MeTOObl. [IpaBoOBbIE METOIHI.
ConuanbHO-ICUX0I0TUYecKre MeTonsl. CTUNU yIipaBieHus. BUAEL CTPYKTYD yIpaBIeHUs
opranusanuei. ®akTopk, BIUSIOMIKYE Ha BEIOOP BUOLI CTPYKTYPH! YIIPABIEHUS OpraHu3alue.
Cutyauuonssle ¢pakTopsl Beibopa. Pasnenenue paboT o yIpaBieHuIo. YPOBEeHb LIeHTpalIu3aluu
U JelleHTpanu3auuu. MexaHu3Mbl KOOPAVHAUMYU. BUOB CTPYKTYp yIpaBiieHus. JIMHenHo-
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GbyHKIIMOHANbHAS CTPYKTYpa ylpaBiieHus. [[MBU3MOHaIbHAsA CTPYKTypa YIIpaBIeHus.
[TpoekTHas CTPYKTypa ylpaBieHus. MaTpruHas CTPyKTypa yIpaBlIeHUs.

Pasgen 8. OyHKIIMY MOTUBALIVY B VIIPABJIEHUY NIPEONPUATAEM

CywHOCTh MOHATHSA «MOTUBaLuA». OnpeneneHre MOTUBALUY KaK IIpoliecca. JTallbl Iporecca
MoTuBauuu. OCHOBHBEIE TEOPUM MOTHUBAIIMK. MoTHBaIus 110 moTpebHoCcTsIM. [TupamMuma
noTpebHOCTel. Teopuss MOTHUBAIMU Yepe3 uepapxuio norpebHocTeit A.Macmoy. Teopus Tpex
noTpebHOCTeN. [IByx(haKToOpHas Teopus MoTUBaluu. [MrueHndeckre pakTopbl. PaKTOPH
MoTHBaLuu. [IpouieccyanbHble TEOPUU MOTUBALUU. TeOpUs 0XKUAaHUN. Teopus
cIpaBeiMBOCTU. KOMIIIeKCHas polieccyasibHas Teopusi MoTuBaluu. OCHOBHBIE METOMIBI
MoTuBauuu. [IpuHyKaeHre Kak MeTod MoThBaIuu. CyI[HOCTh BO3HATrpaXkaeHUs KakK MeToa
MoTuBanuu. CoNMuaapHOCTb KaK METON MOTUBAIMU. MeTon MOTUBAIIMY ITPUCIIOCOOIeHNe.
CucrteMa HeIIpepPHIBHOT0 00yueHUs KakK pakTop MOTUBAIMHU. [IupaMuia pa3BUTHUST HAaBEHIKOB
MeHenxkepa. CoBpeMeHHbIEe TTOAX0OH K 00y4eHuio MeHenxKepoB. NuddepeHuranms o6ydeHns
MEHe[IXKEepOB.

Pasgen 9. OyHKIIMY KOHTPOIS Ha OIPEeOIPUATUN

CymIHOCTh KOHTPOJISA KaK yIIpaBlIeHYeCKOU esaTenbHOCTU. KOHTPOIb Kak QyHKIUS IIpolecca
ynpaBnenusi. ®akTopsl, onpenensomre 3QPeKTUBHOCT KOHTPOIIS. JTallkl IPoIecca KOHTPOIIS.
Bupgrl KOHTpONS B opranu3ainuu. CTpaTernyeckuil, TaKTUYECKUU U OIlePaTUBHLIM KOHTPOIb.
[TpemBapUTeNbHBIN, TEKYIIUN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kiaccudukanus KOHTPOISA 110
GYHKIHMOHANTBHEIM ofcucTeMaM. OCHOBHBEIE METOMBI KOHTPOJIS B opraHu3anuu. O6Ime MeToqb!
KOHTPOJISI. beHYMapKuHT KaK METOM KOHTPOJIA B OpraHU3aluu. TOTaJbHEIN KOHTPOJIb KauyeCTBa
¥ TOTaJIbHBIM MEHEIXXMEHT KaueCTBa.

P 10. HOCTb, METOMBL HK{ U U3MepeHUs KTHBHOCTH VIIPaBIeHUS
CymHoCTh «3(derTa» u «3pdeKTuBHOCTH». [IoHATHE «3(DPEKTUBHOCTD YIIPABIEHUS».
Heob6xomuMoCTh olleHKY 39(pPeKTUBHOCTH yrpaBieHus. [Ioka3aTenn n3MeHEHUs

s dexTuBHOCTH ynpaBneHus. OueHKa 5QpGeKTUBHOCTHA OpraHu3anuil 3aKpHITOTO THUTIA.
[TokazaTenu sKoHOMUYECKOU 3pdbekTuBHOCTU. 3MepeHne 3¢ PEeKTUBHOCTY Ha OCHOBAHUHU
OLIEHKHU Ka4eCTBa TPyHOoBOU Ku3HU. OnieHKa 3 (PeKTUBHOCTH OpPraHU3alldil OTKPHITOTO THUIIA.
9ddekTHUBHOE yIIpaBieHNEe OpraHu3alusIMU. 3afauyl MeHeAKepoB 110 3¢pHEeKTUBHOMY
omnepaTUBHOMY (GYHKIIMOHMPOBAHUIO OPraHU3alui. 3afaul MeHeIXKepoB 10 3(hPeKTUBHOMY
CTpaTern4eCKOMy Pa3BUTHIO OPraHU3alui.

OOI1mast TPYAO0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.0.11 CxemomexHuka

e ocBOEHUS OUCUUIIINHEL

Llenbio IpenofaBaHus OUCHUILINHEL « CXeMOTEXHUKa» SIBIISIETCS:

n3ydyeHue U OCBOEHKEe METOMIOB Peann3aluy COBDEMEHHEIX CXeMOTEXHUYECKUX
peleHuit 1 0COOEHHOCTEN TIOCTPOEHUS CXEM aHAJIOTOBBIX U aHAJIOT0-IIM(POBHIX
37IeKTPOHHBIX YCTPOMCTB, OCYIIECTBIMIOIINUX YCUIeHne, Ipeobpa3oBaHue U
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GbunIbTPAIUIO CUTHATIOB.

MecTo pucuuniavHel B CTpykType OI1

IMucnunnnHa «CxemorexHuka» 51.0.11 gBiusgeTcs OOMHONW U3 OUCLUIIINH 00s3aTEeIbHON
yacTH y4eOHOTO INJlaHa NOATOTOBKM OaKanaBpuaTa Io HampaBiaeHuio «11.03.01
PapgmoTtexHuka». McXOOHBIM YPOBEHb 3HAHUM U YMEHMH, KOTOPEIMHU JOIXKeH 001amaTh
CTYHOEHT, NPUCTyNasd K U3YyUYEeHUI0 JaHHOU OUCLUIIIAHEL, ONpeNenseTcs U3y4YeHueM
TaKAX OUCHUNJNH, KaK «KOMIIOHEHTH 3JIeKTPOHHOU TEXHUKU»; «TeopeTHUUecKue
OCHOBHI 3JIEKTPOTEXHUKU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIeNOBAaHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0OeH TOHUMATh IPUHITUITE PAa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONMb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou gestenbHocTu (OITK-4)

CopepxkKaHue OUCLUIIIUHEL

Pa3pen 1. OCHOBHEIE TeXHAYECKHE II0KA3aTeNld YCUNUTENILHBIX YCTPOUCTB
HasHaueHue U Kiaccu(uKalys aHaIOTOBLIX YCTPOMCTB yCUIeHUs 1 Tpeobpa3oBaHus CUTHATIOB.

[Tponecc ycuneHus, CTpyKTypHas CXeMa yCUJIUTeIs], 9KBUBaJIEHTHBIE CXEeMbI HCTOYHUKOB
curHasa 1 Harpy3ku. OnucaHue B Y4aCTOTHOM U BpeMeHHOU oOnacTax. KoagduimeHT nepegaun
10 HAIPS2KEeHUI0, TOKY, MOLIHOCTU. BXOgHOE U BEIXOOHOE COIIPOTUBIIEHUSI aKTUBHOIO
yeTHIpexnonocHuKa. KoahduureHT HenrHenHBIX ucKaxeHu. AUX u OUX xoadduurerTa
ycunenus. [lepexogHas xapaKTepUCTUKA YCUIUTENIS U ee UCKaXKEeHUs.

P 2. DKBHUBAaJIeHTHBIE CXEMbI U VCHAJIEHWEe CUTH

VneanbHble aKTUBHBIE YETHIPEXIIONIOCHUKY. 3aBUCUMbIE UCTOYHUKY KaK MOJe/I TPaH3UCTOPOB
U OIlepallMOHHLBIX ycunuTenei. CxeMOTeXHUYeCKas peanu3alys 3aBUCUMBIX UCTOYHUKOB.
CxeMBbl BKITIOUEHM S, 3aMellleHUs], 9KBUBaJIEeHTHEIE TTapaMeTPHl M MaTPUIIB! OUTIONIIPHBIX U
[I0JIEBEIX TPAH3UCTOPOB. HaCTOTHEIE U BpEMEHHEIe XapaKTePUCTUKHU YCUTIUTETIeH, UX
B3aMMOCBs3b. CxeMa 3aMelleHusl TPaH3UCTOPHOT0 KacKafia ¢ 00IUM SMUTTEPOM, O0IIUM
KOJIJIEKTOPOM, 00111e#t 6a30it. CxeMbl 3aMelleHHsT KaCKaloB Ha IOJIEBHEIX TPAH3UCTOPaX.
BrnusHue napa3uTHEIX eMKOCTEM Ha YaCTOTHBIE XapaKTEPUCTUKHU ycuneHus. Idhdekt Mumnnepa.
MHorokacKaiHble CXeMbl YCUIUTENeH Ha OUIIOJIIPHEIX U MTOJIEBHIX TPaH3UCTOpax. Koppekius
YaCTOTHBIX XapaKTEePUCTUK.

Paspmen 3. O6paTHas CBA3b B 3IEKTPOHHBIX YCTPOMCTBAX

Ompepenenue, BUAB 00paTHOM CBS3H, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuuecTBeHHas
ouenka OC. IletneBoe ycuneHue. YacTOTHBIE XapaKTEPUCTUKU IIETIIEBOr0 ycuneHusd. [loaaTue
ycrouuuBocTu ycunurens ¢ OC. Kpurepuu Haniksucrta. [luarpammsl boge. 3anace
ycronuuBocTu. MakcumanbHasgs OOC. BausHue OC Ha BHeIIHNE U BHYTPEHHUE LIYMBL U
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HeJIMHEeNHbIe UCKaXeHus. YacToTHeIe XapakTepucTukuy ycunutensa ¢ OC. Onpenenenue
BXOIHOT'O ¥ BRIXOIHOTO compoTubnenutt ycunutesus ¢ OC. Crtabunusanus pabodyeit TOUKH C
TIOMOII[bIO OTPULIATEIbHOM 00paTHOM CBA3U. OMUTTEPHASA U KOJJIEKTOPHAs CTaOuIu3aIus.
Pasmen 4. ®yHKIIMOHAIbHBIE V3Bl HA 0a3e 3JIeKTPOHHAIX CXEM

Ha3naueHue, CBOKCTBa U CTPYKTYpa HUHTETPaJIbHOT'O ONIEePAllMOHHOTO YCUIUTEIA.
[TpunnunuansHasg cxema OY. BxogHoi muddepeHnunanbHbi Kackan. KackomHas cxeMa.
TokoBoe 3epkao. YIpoleHHas 5KBUBaJIeHTHas CXeMa 3aMelleHHs ONepPaluoOHHOTO YCUIUTEeNs.
Pacuer cxeMm Ha OV B muana3oHe HU3KKX 4acTOT. YacToTHHE XxapakTepucTtuku OY. Koppeknus
YaCTOTHHIX XapakTepuctuk, snusaue OOC. UHTerpatop, guddepeHriraTop, CymMmMmaTop.
Kommapartop Ha 6a3e OY. Henunettneie amemenTH B e OOC OY. [Ipenu3noHHbIN
BHIIPSIMUTE]Tb, TMKOBLIM IETEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JlorapudMudeckui u
3KCITOHEHIIMaIbHbIM YCUNMUTEND. [IepeMHOKUTENb CUTHANTOB. CXxeMa BLIOOPKU-XPaHEHUS U
aHaJoro-uu¢ppPOBOro MpeodpPa30BaHUs.

O61mast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT. KypcoBoil mpOeKT

b1.0.12 Mempoao2usi, cmaHdapmu3auusi u cepmuduxkauus

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio IpemomaBaHus QUCITUIIIUHLL « MeTPOJIOTHS, CTaHIapPTU3aUs U
cepTudUKaIUI» IBISTETCS:

obecneuenue TpeboBanuu ['ocymapcTBeHHOro O6pa3oBaTENbHOIO CTaHAPTa K
YPOBHIO ITOATOTOBKM OaKaaBPOB B 00/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUYU U
ceprudukaryu. Jucuumnimia «MeTpoIorus, CTAaHIAPTU3AIUSA ¥ CePTUDUKAIIAS»
MOJXKHa CIT0COOCTBOBATDH PACIIMPEHUIO 06IIEro TEXHUYECKOT0 KPYro30opa CTYOEeHTOB,
PA3BUTHIO UX TBOPUYECKUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CAMOCTOSITEJILHO TTOBBIIIATH CBOM 3HAHMUS.

MecTo gucUUIIAHLL B CTPYKType OII1

IMucuunnuHa «MeTponorus, ctaHgapTulauusa u ceptudukanus» b1.0.12 aBnsgercs
OIHOM M3 OUCHUIIINH 00s3aTebHOW YacTy y4eOHOro IjlaHa IOATr0TOBKY OaKajaBpraTa
o HanpaBneHuio «11.03.01 Paguorexuuka». M CXOmHBIM ypOBEHb 3HAHWUM U YMEHUH,
KOTOPBIMU [IOJIKeH 00jIafaTh CTYMEHT, IPUCTYyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
ompenensgeTcsa U3yYeHUeM TaKuX OUCIUIIINH, Kak «BrICIIas MaTeMaTHuKa».

TpeboBaHMS K pe3yabTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH caMOCTOSITeIbHO ITPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIpeiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Bregenue B pucnunanHy. OCHOBHBEIE TEDMUHEL U OIIpefeNieHus B 06/1acTu
MeTpoJoruu, obecrneyeHre eIUHCTBA U3MEPEHNH, TEXHUYECKOT0 PeryINPOBaHNU4,
CTaHIAPTHU3alUU U CePTUPHUKAIINH.

Beepenue B pucuunnuny. OnpeneneHne TEDMUHOB: METPOJIOTHS, TEXHUUECKOe PeTryIupoBaHue,
CTaHapTH3allks, IOATBePKAeHNe COOTBETCTBUS, cepTUdUKalus. 3HaueHue 3TUX 001acTein
3HaHUS NpU pa3paboTKe, MTPOU3BOACTBE U IKCIIyaTalluy TeJIEKOMMYHUKAI[MOHHOTO
000pyOBaHUS U CPECTB U3MEPEHUH.

Pa3pen 2. OCHOBEL METPOJIOTAY ¥ TEOPUHU NIOTPEIIHOCTEN.

OCHOBHBIE TEPMUHEL U OTIpefieIeHUs B 06J1aCTH MeTPOJIOruu. ['ocymapcTBeHHas CHCTEMaA
obecrieyeHnsl efUHCTBA u3MepeHui. CucreMa equuul] Benuuud CH. Pa3aMepHOCTH eIUHMUII.
Bupbl cpencTB u3MepeHui. JTaloHL U paboune cpefcTBa u3Mepenui. Knaccupukanus
MeTOLOB U CpPeACTB u3dMepenui. Knaccudukaiusa norpemuocteit. CucteMaTudecKkue
norpewmrHocTy. Ciiy4auHble IOIPELIHOCTH, JOBEPUTENIbHAS BEPOATHOCTD U OBEPUTEJILHBIN
“HTepBas. Pe3ynbTraT U3MepeHus U ero NOrPelHOCTh. [I0rpeliHOCTY KOCBEHHEIX U3MEPEHUH.
CymMmupoBaHue IOrpeltHocTe. HopMupyeMble MeTpPOJIOruYeCKue XapaKTepUCTUKY CPELCTB
u3MepeHuu. KiacCel TOYHOCTU CPEACTB u3MepeHuii. [IpaBuia npencrasieHus pe3yabTaToB
u3MepeHud. [1oHATHE HEOIIpEeNeIeHHOCTH pe3yabTaTa U3MEPEHUN.

P H3MepuTenbHEIE 11 BaTelIy IIepeMeHHOr 0 HalPSAXKeHNS 1 TOKa. BOIbTMETPHI
Y _aHa/IN3aTOPHI CIEKT

KonuuecTBeHHEIE XapaKTEPUCTUKY IIePEMEHHOI0 HANIPSAXKEHUs U TOKa. BiusgHue mapaMeTpoB
BXOIHBIX I[eTIeX BOJIbTMETPOB X aMIIEPMETPOB Ha IMOTPEIIHOCTh U3MepeHus1. I3MepuTenbHbe
mpeoOpa3oBaTeny TePEMEeHHOT0 HaNPSIKEeHUs B IIOCTOSHHOE: CPEeIHEBHIITPSIMIIEHHOT0 U
CpelHEeKBaipaTU4YeCKOro 3HaUYeHU, MTMKOBEIE IeTEKTOPHL. [IpaBuio rpafgyupoBKu. « OTKPHITEIE»
U «3aKpHIThIe» BXOOH IPUOOPOB. MaTeMaTu4ecKrue MOOEed BOIbTMETPOB U aMIIEPMETPOB.
Bnusinue ¢hopMbl curHasla Ha IoKal3aHus npubopoB. Oco6eHHOCTY U3MepeHus HalpsIKeHus Ha
BBHICOKMX YaCTOTax. TUIIOBbIE CTPYKTYPHBEIE CXEMBI BOJIbLTMETPOB X aHA/IM3aTOPOB CIIEKTpa.
Pa3pen 4. AHanoroBele ¥ HAQPOBLIE OCUUAIIOrPAQEHL.

HabGmiomenne, n3MepeHre U UCCaegoBaHue (OPMHI 9JIEKTPUYECKUX CUTHanoB. Kinaccudpukanuus
ocuunorpagoB. AHaJIOrOBEIE OCLUIITIOTPadbl, TUIIOBasA CTPYKTYpPHAs cXeMa, METPOJIOTUYeCKUue
XapakTepUCTUKU. ['eHepaTOpHl TMHEVHOW pa3BepPTKYU (HEPEPLIBHOM, XKAYIIeH, 3aiePKaHHOM).
PexuM BHemHel pa3BepTku. Ociunnorpadpuueckue uaMmepenus. Lludposrie ociumnorpadsl,
CTPYKTypHas cXxeMa, IPUHIUIIE pab0TH, METPOIOTUYECKHE XapaKTEPUCTHUKY, IPEUMYIIeCTBa
10 CPaBHEHUIO C aHAJIOTOBEIMHU OCIUJIIOrpadamMu.

Pa3pen 5. [TudpoBLle U3MepeHUs YaCTOTHL, IepUoaa, UHTEePBAIOB BpeMeHN.

MeTogs! 1M POBEIX U3MEPEHU YaCTOTHOBPEMEHHEBIX ITapaMeTPOB CUTHAJIOB: YaCTOTHI,
Ilepuona, UHTEPBaJIOB BpeMEHHU, OTHOLIEHUS 4aCTOT. CTPYKTYPHBIE CXEMEI 3JIEKTPOHHOCUETHBIX
4acToTOMepOB. ONIOpHEIE TeHepaTophl. MCTOYHUKY MOTPEIHOCTEN U UX HOPMUDPOBaHUE.

P HOBHBIE TPUHITUIIEL TEXHUYECKOT rynupoBaHusi. OTe4eCTBeHHAS

MeXIVH Hasg U MeXT TBeHHas CTaHOapTU3auus. [IogTBepKIeHN TBETCTBUSA U
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ce [lTI/Igl)I/IKaHI/IH.

[TpaBOBBIE OCHOBBEI TEXHHYECKOT'0 perynupoBaHus. OCHOBHbIE IIPUHIUIIEL U TeopeTHYeckas 6a3a
cTaHfapTu3auuu. Bunel ctangapToB. OTeyeCcTBEHHASA U MEeXAYHAapOOHas CTaHOapTU3alus B
U3MEPEHNIX U TEXHOJIOTUYECKHUX Npolleccax. Ponb cTaHOapTU3alluy B IIOBHIINIEHNY Ka4€eCTBa,
0e301acHOCTY ¥ KOHKYPEeHTOCIIOCOOHOCTH MPOAYKINY, B Pa3BUTHH HayYHO-TEXHUYECKOTO U
3KOHOMMYECKOTr0 COTpygHuYecTBa. CepTuduKanus Kak popma NOOTBEPKAEHUS COOTBETCTBUS.
[TpaBOBEIE OCHOBHI, CHCTEMBI, CXEMHI 1 3Tanbl cepTuduKauu. OpraHsl 110 CepTUGUKALNYT U UX
akkpenutauusa. CepTudukalyds CpefiCTB U3MEePEHHU, CPEICTB CBSI3U, PAfN03IeKTPOHHAIX
CpefCTB.

Paspen 7. ABToMaTu3a1us naMeperui. UHGopMallnoHHO-U3MEPUTENbHEIE CUCTeMEL. KOHTPOIIb
YCIIOBUY NIPOBeIeHNs U3MepEeHU (TeMIiepaTypa, IaBlieHue, BIaXXHOCTh).

WHbopMalinoHHO-U3MEPUTENIbHEIE CUCTEMBL. ABTOMAaTH3alis U3MepPeHUN - OCHOBHEIE
HanpaBeHus. CTaHoapTU30BaHHbIE HHTEP(ENCh U3MEPUTEIbHEIX cucTeM. MHTepdeiic MOK
625 u ero moguduxanuu (GPIB, HP-IB, IEEE-488). «BupTyanbHble» CpeCTBa U3MEPEHUN.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

JK3aMeH

b1.0.13 OcHO8bl KOHCMPYUPOBAHUA U MeEXHO/102UU NPou3600cmea 3/1eKmpOHHbIX
cpedcme

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio npemnomaBaHus OUCHUATIINHEL « OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUHU
IIPOM3BOJICTBA 3JIEKTPOHHLIX CPEICTB» SIBIISIETCS:

dbopMupoBaHUe 3HAHUM 0 METOMAX KOHCTPYUPOBAHUS, KOMIIOHOBKY ¥ TEXHOJIOTUU
M3rOTOBJIEHUST 3JIEKTPOHHBIX cPedcTB (IC) pas3snuyHOro Ha3HAUYEHUS U PA3TTHYHBIX
CTPYKTYPHBIX YpOBHeH, 3amuThl PAC 0T necTabunuaupylomux GakTopoB C
WCII0JIb30BaHNEM HH(MOPMAITMOHHEIX CPEICTB P 00ecleYeHny 3aJaHHbIX IT0Ka3aTesen
KayecTBa uU3aenusi, Tpe0oBaHUM HAJEKHOCTH, SPTOHOMUKHY U [U3aKHa.

MecTo pucuuniuHe B CTpykType OI1

HucnunnuHa «OCHOBE KOHCTPYUPOBAHUSA U TEXHOJIOTHHU MMPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» 51.0.13 gBnsgeTcd OofHOM M3 OAUCHUIIIKAH 00s3aTeIbHOU YaCTU y4eOHOTO
nJjlaHa MOATOTOBKM OaKanaBpuaTa o HampaBneHuio «11.03.01 PaguoTexHuKa».
VicxooHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJIXKeH obGnamaTh CTYHOEHT,
IPUCTyNlasg K U3Y4YeHHUI0 JaHHOW OUCLUUIJINHBEL, ONpedessieTcs HU3YUeHUEM TaKHX
OUCHUIINIAH, KaK «Bricmiass MaTeMaTHKa»; «VHXeHepHas U KOMIbIOTEpPHas
rpaduka»; «QOu3nKa».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH TOHMMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJIS pellleHus 3amay npodeccruoHanbHol gestenbHocTy (OITK-4)

CopepxkaHue OUCIUTIIHHEL

Pazpen 1. Bremenue.

KV3HEeHHbIN UMUK u3enus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS . IBOJIOLUSA
KOHCTpYKLIuu IC. OCHOBHBIE 3aflauyyl IIPU IIPOEKTUPOBAaHUY KOHCTPYKIUHU 3IEKTPOHHBIX
CPEfCTB.

P 2. K npUKaALI COBPEMEHHBIX KTPOHHBIX TB

Knaccudukaruy IC mo Ha3HaYeHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKH.
KaTeropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTH3aIisa IPU IPOEKTUPOBAHUM SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. CucteMmsl cTaHmapToB. OcHOBHEIE nonoxeHusa ECKI, ECTI, ECTIIIIL.
[TonaTus yHuUKaAIMY, TUIN3alUH, CTAaHAapPTU3aliy, TapaMeTPU4YeCKUX U Pa3MepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U IIEPOXOBATOCTH.

Paspen 4. CuCTeMHBIV TOOXOM IPU IPOEKTUPOBAHUHY 3EKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTDPYKIIMY 31€KTPOHHBIX CPEICTB. MOOYIbHBIY NPUHINI KOHCTPYUPOBAHUS 3JI€KTPOHHBIX

Cpe[scTaB
CyIIHOCTh CHCTEMHOT0 ITOAX0a MPU MPOEKTUPOBAHUU 3JIEKTPOHHHLIX cpeAcTB. O000ImeHHas

CHACTEMHas MOZeJIb KOHCTPYKIUY 3JIEKTPOHHBIX CPELCTB. YPOBHU pa3yKpynHeHus. Hecymue
KOHCTpPYKIMH. ba30oBhle HeCcylye KOHCTPYKIUHU. Pafii031eKTPOHHBIN MOZYIb.
KOHCTPYKIIMOHHEIE CUCTEMEL.

Paspen 5. [TepcuekTuBHEIE MeTOOH (GOPM00OPA30BAHNA HECVIIUX KOHCTPYKIINT

Hecymue KOHCTPYKIIMK M3 TUCTOBOT0 MaTepHrana. Hecyiire KOHCTPYKIIMY BBIIOTHEHHEIE
TUTheM. TeXHOTOTu4YeCcKre 0COOEHHOCTH U3TOTOBIIEHUS HECYIIUX KOHCTPYKIIUM U TepeboBaHUs
K KOHCTPYKLIMSM B 3aBUCUMOCTH OT METOHa U3TrOTOBIIEHUS.

P KTPHUYECKHU VHEHUSA B KOHCTPYKIUIX KTPHUYECKUX B

OCHOBHEBIE TTOHATHS. [Ie9aTHHIM MOHTaXK. TeXHOIOrHYeCKUM CII0co0 CO3MaHus 3IeKTPUIECKUX
COeIMHEeHUMN.

P 7 UT KTPOHHBIX TB OT TaOKUIN3KU X GakToOpOB HKa KauecTB
KOHCTPVKIINH,

Ob6ecmeyeHue TEIJIOBOTO PeXKMa. 3allliuTa OT MeXaHUYeCKUX BO3MeHCTBHH.3alUTa OT
KJIUMaTU4YEeCKUX BO3eHCTBUNCHUCTEMHBIE KDUTEPHUU TEXHUYECKOTO YPOBHS M Ka4yecTBa
3JIEKTPOHHBIX CPefCTB. Mcronb30BaHue HHPOPMAIIIOHHBIX TEXHOJIOTUM IPH MPOEKTUPOBAHUU
3JIEKTPOHHBIX CPEACTB. OPrOHOMHUKA M AM3alH KOHCTPYKLUM 3JIEKTPOHHBIX CPECTB

OO11ast TPYyA0EMKOCTDb OUCLIUATIINHEL
72 4gac(oB), 2 3ET

dopma IPOMEXYTOUHOU aTTeCTalluu
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3aueT

b1.0.14 9Kono02us

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « DKOJIOTUS» SIBIISETCS:

IIOJITOTOBKa 00y4aromuxcs K cCoOMI0AeHNI0 B paMKaX CBoel podeCCuoHaNIbHOU
IesiTeIbHOCTH YCTAHOBJIEHHBIX 3aKOHOMIAaTeIbCTBOM TPpeOoBaHuUM B 00/1acTh
3KOJIOTMYeCcKoi 0e30MMaCHOCTH ¥ OXPaHbl OKPYyKarolllel Cpefbl.

Mecto pucuuniuHel B CTpykType OI1

OucuunnuHa «3konorus» 51.0.14 sBnsgeTcs 6a30BO# OUCHUIIINHON HUKIA Y4eOHOTO
njiaHa MOATOTOBKM OaKasnaBpuaTa mo HampaBiaeHuio «11.03.01 PaguoTexHHKa».
Vi3yyeHue OUCHUIIIAHBE «DKOJIOTHUS» OCHOBBIBAeTCSI Ha Oa3e 3HAHUM, YMEeHU# u
KOMIIETEHIMM, TIOJIyYEHHBIX CTyIeHTaM| B X0[le OCBOEHUS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnioco0eH ompenensaTh KPYT 3afayd B paMKax ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX pEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBEIX HOPM, UMEIOIIUXCSI PECYPCOB 1
orpannuyenuu (YK-2)

- Cnioco0eH co3[aBaTh U MOANEPKUBAThL B IOBCEAHEBHOM XKU3HU U B TPO(PeCCUOHATbHOU
OesiTebHOCTY 0e30IacCHBIE YCIIOBUS XKU3HENeATeIbHOCTH OIS COXPaHEeHUS TPUPOOHOMN CPe[H,
ob0ecre4eHus1 YCTOMUMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE NIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTYallli U BOEHHBIX KOHMOIUKTOB (YK-8)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. TeopeTruyeckre OCHOBBL 9KOJIOTUN

HcxopHble TOHATHUS: IPUPOAA, OKpyXKamlllad Cpefa, oOXxpaHa IPUPOLLI, OXpaHa OKpyXKallen
cpensl, MPUPOAOI0Ib30BaHue. [IpegMeT U 3afaun 9KOJIOTUY KaK HayKU U KaK MUPOBO33PEHUS.
CTpyKTypa COBpeMeHHOU 3Kooruu. CoOBpeMeHHBIN 3Tall IPHUPOLOII0Ib30BaHUS U OXPaHbI
OKpyKalolei cpensl. [IpUHIUIIE], 3aKOHBI U ITpaBuia PyHKIXOHUPOBAHHUS Ire0- U 9KOCUCTEM.
Ikonoruyeckue GakToOph cpensl. ITIoHATHE 9KOI0ornYeckoro gpakropa. PasHoobpa3ue u
Knaccudukaims ¢GakTopoB cpefbl. 3akoHH! JInbuxa u lllendopna. [ToHATHS TUMUTUPYIOIIETO
(dhakTopa 1 9KOJIOTHUYECKOM HUIIK. AfanTalusg OpraHu3MoB K 3KOJIOTUYECKUM (PaKTopaM.
[TonaTue aganTaunuy. Buasl agantanuid OpraHu3MOB K U3MEeHEHUSIM 9K0JI0TUYeCKUX (aKTOPOB.

Paszpen 2. [TpupogHble PeCcypChl U robanbHble 9KOIOTHYeCKHe TPO0IeME
[ToHsITHE 3KOJIOrUYeCKUX MPo0eM, MOOX0Omb! K UX KilacCu(PUKaIUY ¥ METOILI OIIEHKH OCTPOTHI.
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AtMmocdepHEBIe, BOIHBIE, 3eMeJIbHEIE, OM0IOrNYeCKre M KOMITJIEKCHBIE 3KOJIOTUYECKUe
mpo6eMbl. KpuTepuu OIleHKU OCTPOTH 9KOJIOru4YecKux mpobiieM. ITogxoabl K BHIIeIEHUIO 1
OlleHKe IIPUOPUTETHOCTH I'1006anbHEIX pobieM. CocTaB U CTPYKTypa ri106anbHBIX
3KOJIOTHYeCKuX mpobieM. [leMorpaduyieckas, sHepreTudecKasi, MUHepaIbHO-CHIpheBas,
IIPOZIOBOJILCTBEHHAS TPOOIIEMHEI.

Pasmen 3. ComvanbHO-9KOHOMUAYECKNE aCIeKThHl 9KOJIOTUHN

[TonsaTue o npupogHLIX pecypcax. Knaccudukanus npupogHEIX pecypcoB. KagacTpel
IIPHUPOJHEIX pecypcoB. HopMaTHBH KadecTBa OKpyXKalollel cpefbl. KOIOrnYecKre CTaHaapTHl.
ConuanbHO-9K0JI0THYecKre KOHOMUKTH. OCHOBHBIE THUIIHI COITMATbHO-9KOJIOTUYEeCKUX
KOHGUKTOB. OKOJI09KOJIOTUYEeCKUY ITHap.

Pasmen 4. ATMochepHbI# BO3OYX U TPOGIeMEBL €T0 0XPaHbI

CocTtaB aTmMocdepHOTO Bo3xyxa U GyHKIUU aTMOCGepH B riiobanbHOM reocucTeMe. CBOMCTBa
Hau0oJlee pacIpOCTPaHEHHHIX BEIIECTB, 3arPA3HSIONINX aTMOCHEPHBIHM BO3AYX. ATMOC(EDPHBIN
cMor u ero Bupmhl. [Ipo6imema rimobanbHOTO nmoTennenus. [IpodiemMa aTMochepHOro 030Ha.
[TpobGrmemMa KUCIOTHBIX Hoxkael. OCOOEHHOCT MUKPOK/IMMATA U JI0KaIbHOE 3arpsi3HEHNE
BO3[IyXa B rOPOHax ¥ MPOMBIIIIEHHBIX 30HaX. ATMUHUCTPATUBHBEIE ¥ 9KOHOMHYECKHUE
MeXaHU3MHEI OXpPaHBl aTMOCGhepHOTo Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOChepHOTo
Bo3ayxa. OCHOBHEIE HAIIpaBJIEHUS OXPaHb aTMOC(hEePHOTo Bo3ayxa. OCHOBHBIE THUITHI
IBIJIETAa3004YHMCTHOT'0 000PYOOBAHUS U IPUHITUIILL €70 PAaOOTHI.

P BomHbl Bl ¥ MIX OXPaH

BomgHble pecypchl u uX BO300HOBIEHNE. AHTPOIIOTeHHbIE NU3MEHEHUS 3JIEMEHTOB
TUAPOJIOTHYECKOT0 IUKJIA U UX TOCTIeACTBUS. ICTOYHUKY 3arpsa3HEeHUST TOBEPXHOCTHRIX U
mopi3eMHEBIX Bofl. CBOMCTBa Hanbosee pacIIpoCTPaHEHHBIX BEIIECTB, 3arPsA3HSIOIINX
ITOBEPXHOCTHHIE U ITOJI3eMHEBIE BOOBL. ddTpoduKaIims BogoeMoB. CaMOOUHIIIEHNE.
AOMUHVCTPATUBHBIE ¥ SKOHOMHUYECKHNE MeXaHU3Mbl OXpaHbl BOIHKIX 005eKTOB. HopMupoBaHue
3arpsi3HEHUs TOBEPXHOCTHHIX ¥ IO3eMHBIX Bofl. OCHOBHBIE HAIIpaBIIeHUs OXPaHBI BOM:
COBEPIIIEHCTBOBAHNE TEXHOJIOTUM U CHUKEHUE BOOMOTPeOIeHu .

Paspmen 6. 3emMenons30BaHue

3emnemnonb3oBanue. Opuanyeckre U 9KOHOMUYECKHe MeXaHU3MH peryiaupoBanus. Kateropuu
3eMeJlb. 3eMeJIbHbIe PECYPCHl ¥ TIOUBHI: COOTHOIIIEHNE MTOHITUH. MecTo I0YB B 9KOCUCTEMaX.
OO6opauynBaeMOCTh II0YB. 3arps3HeHNe U HapyIleHus 3eMellb. PeKyIbTHBAIIMA.

Paspen 7. OGpaliieHre ¢ 0TX0maMu

3aKoHOTaTeNbHEIE TPeOOBaHMS K 00palleHuio ¢ 0TxomaMu. OCHOBHBEIE BUOLI TPOMEIIIIIEHHBIX
OTXOMIOB ¥ METOOHI X yTUIU3aIuu. CelbCKOX035MCTBEHHEIE OTXOME. TBEPIble KOMMYHAJIbHEIE
OTXO[IbI ¥ CITOCOOHI UX YTUNMU3AIMUU. ITIEKTPOHHEIE OTXOMHI, ITPO6GIEMbL X YTUTU3ALUUU U IYTH UX
pelieHus.

OO1mast TPYAOEMKOCTD AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma TPOMEXKYTOUHOU aTTeCTalluu

3aueT
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b1.0.15 TeopemuuecKkue OCHO8bl 3/1eKMPOMExXHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIINIUHLEL « TeopeTudecKre OCHOBH 3JIEKTPOTEXHUKH »
SIBIIIETCS:

M3y4eHle OCHOBHBIX IOHSTHM, ONpeeleHN M 3aKOHOB, KOTOPHIE IMIUPOKO
VICTIOIb3YIOTCS BO BCEX MOCIENYIOMIKX CIelabHbIX QUCIUIIINHAX. Vi3yueHne
«TeopeTruecKkre OCHOBHI 3JIEKTPOTEXHUKKU» HaIPaB/IeHO Ha Iy00KOe ITOHUMaHue U
3HaHVE aHAIUTHYECKUX U YUCJIEHHBIX METOHOB, KOTOPHIE OMKUCHIBAIOT MPOIIECCHL B
3JIEKTPHUUYECKUX IIeIIX aHaIoTOBEIX cucTeM. Kypc «TeopeTndeckne OCHOBEI
3JIEKTPOTEXHUKK» IpefHa3Ha4YeH TakKxXKe I IOJIy4YeHus 3HaHUU 10 PEIIeHUI0
IIpaKTHYECKHUX 3aflad, BO3HUKAIOIUIKX B IIPOLIECCE HCII0Ib30BaHUS COBEPIIEHHOTO
TeJIeKOMMYHUKAIIMOHHOT0 000pymoBaHus. [Juciumnnria «TeopeTudyecKue OCHOBHI
3JIEKTPOTEXHUKHN» SIBASETCS IIePBOX OUCIUIIIMHOM, B KOTOPOU CTYOEHTH M3y4aloT
MEeTO[bI aHa/IN3a YCTPOUCTB 31EKTPO- ¥ pamrocBsi3n. OHa HAaXOOUTCS Ha CTHIKE
OUCITUIIINH, 00ecreunBammux 6a30By0 U CIelraIbHYI0 IOATOTOBKY CTYOEHTOB.
HuciunnvHa «TeopeTuyecKue OCHOBH 371EKTPOTEXHUKN» 00€CIIeunBaeT
dbopmupoBanue pyHmaMeHTa MOATOTOBKY OYIyIIMX CIIENUaTUCTOB U CO3[aeT
HeoOxomuMyto 0a3y OISl YCIIEeITHOTO OBIafeHus IOCIEeAYIOUIMMU CIIelualbHBIMU
OUCIUIIIMHAMY Y4eOHOT o IIJ1aHa.

MecTo pucuuniavHsl B CTpykType OI1

HucuunnuHa «TeopeTudeCcKrue OCHOBHL 3JIeKTpoTexHUuKu» 51.0.15 aBnsgeTcs ogHOU U3
nucuunnuH obs3aTenbHasd 4acTh y4eOHOro IJlaHa NMOATOTOBKM OakajaBpuaTa IO
HamnpasieHuo «11.03.01 PaguorexHuka». HCXOOHBIY YypPOBEHb 3HAHUU U YMEHUHU,
KOTOPEIMU [OIXKeH 00/1afaTh CTYOeHT, IPUCTyIasl K U3yYeHUI0 JaHHOU NUCIUIIINHEI,
onpepnenseTrcs HW3y4YeHUEM TaKUX [JUCLHUNJIUH, Kak «Bricmaga
MaTeMaTHKa»; «MHDOpMaTuka»; «PU3UKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6GeH MCIOIb30BATh MOJI0KEHUS, 3aKOHBI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
OJIs pellleHus 3afay nHxkeHepHoU mesatenbHOoCTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe HCCIIeNOBAHMS M UCII0Ib30BATh
OCHOBHEBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. OCcHOBHBIE IOHATHS, OIPeNeNeHNns U 3aKOHLl TEOPUM SIIEKTPUYECKUX IeTeH.
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AnekTpudeckas nemnb (O1), 3meKTpUUECKUH TOK, 9TIEKTPUYECKOe HaNPsIKeHNe, SHEPrus,
MOIIHOCTE. JIMHEeVHbIe U HeITMHEVHEBIE 3JIeKTpUYecKue 1enu. [IpuHuun cyneprnosunuu. Mogenb
u cxeMhl J1I. AKTHUBHEIE U TacCuBHEIE 31eMeHTH J1I. 3akonwsl Kupxroda. ITocnemoBaTenbHoe 1
nmapaiienbHOe CoequHeHrne 371eMeHTOoB Jll.

Pasmen 2. AHanW3 NTMHEHWHBIX PE3UCTUBHBIX 1.

Metons! aHanu3a JLI: MeTon SKBHBaJIEHTHHIX Tpeo0pa30BaHuii, METOM HAIOXKEHUS, METO],
TOKOB BETBEHM, METO[] Y3JIOBBIX HANIPSIXKEHUM.

Paspen 3. AHanu3 rapMoOHMYECKUX Koyebanuit B I11.

PexXuM yCTaHOBUBIIMXCS TapMOHMYECKUX Koyiebanul B L. MruoBeHHas U CPefHSIST MOIIHOCTD,
rapMoHuYecKue Konebanus B ajieMeHTax J1I. CHUMBOIMYECKHM METON aHaIKM3a
YCTAHOBUBIINXCS rapMOHUYeCcKUx Konebauuii B I1. KoMmieKkCcHbIE COTPOTHUBIIEHUS U
TIPOBOAMMOCTH MTAaCCUBHAIX 371eMeHTOB J1I. 3akonsl OMa u Kupxroda B KOMIITIEKCHOM dhopme.
KoMmnnekcHas, cpeqHss ¥ peaKTHBHAsA MOITHOCTU. bamaHC MOIHOCTEN.

Pasgen 4. YacToTHBEIE XapaKTepPUCTUKHU JII.

KommnekcHbie mepenaTounble GyHKIUU L. AMIIIUTYIHO-4aCTOTHHIE U ()a30-4aCTOTHHIE
XapaKTePUCTUKH. Pe30HaHC HaNPsIZKEeHWH B II0C/IeOBATEIbHOM K0neOaTeTbHOM KOHTYPE.

P K MYEeCKUUN MeT Hanyr3a IepexogHHX K HUN

YcraHoBUBIIKECS ¥ TTepexonHble Konebanus B J1I. 3akoHb KOMMYyTaluu. HavanbHEIE YCIIOBHUS.
[TepexomHbie ¥ CBOOOIHEIE KOJIeOAHUS B LIETTH C OOHUM PEaKTUBHLIM 3JIeMeHTOM. [IepexomHbie
KoJyiebaHus B IIOCTIeIOBAaTeIbHOM K0Jie6aTeIbHOM KOHTYpe.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

3auer

b1.0.16 IIpasosederHue

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio MpernofaBaHus OUCHUIIINHEL «[IpaBoBeeHNE» SIBISIETCS:
dbopMmupoBaHue 6a30BBIX 3HAHUM (MTPeACTaBIeHUH) 0 TOCYOApCTBe U IIpaBe Kak
0co00M TIOpSIIKe OTHOIIEHUH B 00IIECTBE, a TaKxKe 00 0COOEHHOCTSIX OCHOBHBIX
oTpacei pOCCUUCKOTO IIpaBa.

MecTo pucuuniavHel B CTpykType OII1

IOucuunnuia «I[IpaBoBemenue» b1.0.16 sgBnsgercs 60a30BOM OUCHUIIIMHON LUKIa
yueOHOTO TMJlaHa IOATOTOBKM OakKalaBpuaTa 0o HampaBiaeHuio «11.03.01
PaguoTtexHuka». V3ydeHne gucuuniauHbel «IIpaBoBefieHNe» OCHOBBIBaeTCS Ha 0Oa3ze
3HaHUU, YMEHUU U KOMIIETEHILMWH, IMONY4YEeHHHX CTYAEeHTaM{d B XOJd€ OCBOEHUS
IIKOTBHBIX KYPCOB.
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- CriocobeH ompenensaTh KPyT 3ajayd B paMKax [I0CTaBJI€HHOM 111 1 BRIOMpPATh ONTHMaIbHEIE
CIIOCOOBI UX pellIeHus], UCXOOs U3 JeUCTBYIOUINX IPaBOBLIX HOPM, UMEIOIIUXCS PECYPCOB U
orpannyenu (YK-2)

- CriocobGeH (popMUpOBaTh HETEPIIUMOE OTHOIIEHNE K KOppynuroHHoMy nmoBefeHuo (YK-10)

CopepxkaHue OUCIUTIINHEL

P 1 HOBELI TEODHUH T TBa ¥ IIpaB

[TonsaTue npaBa. [IoHSTHE rocygapcTBa. KOHIENIIMY IPONCX0XKAEHUS TOCyIapCTBa U MpaBa.
Hopwma npaBa. HopMaTuBHO-TIpaBOBEIE AKTHI.

P 2. 0T 1 11paBa B PO

KoucTuTynronHoe npaso. I'paxkgaHCKoe IIpaBo. TpymoBoe npaBo. CeMenHoe IpaBo.

P . Un MaIlMOHHOE IIPABO.

CTpyKTypa ¥ cofepzKaHre HHGOPMAIMOHHOT0 IIpaBa

Paspmen 4. 3BomOnKsA CUCTEMEI IIPABa
STankl pa3BUTHUS IIPABOBOM CHCTEMEI

OO6I1mast TPYAO0eMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTallUN

3auer

B1.0.17 Mamepuaabl 3/1eKmMPOHHOU MexXHUKU

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpenomaBaHus QUCHUIIINHEL « MaTepuastbl 3JIeKTPOHHON TeXHUKU»
SIBIISIE€TCS:
M3ydeHre CTPOEHUS ¥ CBOMCTB MaTepHuasioB, Haubojiee MpUMEHSEMbIX B
PafUOTEeXHUKE, 3IeEKTPOHUKE U CMEXKHHIX 00J1acTaX, GOpMUpOBaHUE YMEHUN
IIPaBUILHOTO BEIOOPA MaTepraIbHOM 6a3bl I MOCTUKEHHUS ITOCTAaBIEHHBIX IIeJIeH.

MecTo pucuuniauHel B CTpyKType OI1

IOuciunnuia «MaTepuanbl 31eKTPOHHOU TexHUKU» B1.0.17 sgBnsieTcsd OOHOU U3
OUCIHUIIINH 00s3aTeIbHON YacTH y4ueOHOTro IMjaHa IMOATrOTOBKM OaKallaBpHaTa IO
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HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIY YypOBEHb 3HAHUU U YMEHUY,
KOTOPHIMU [OJIKeH 00JlafaTh CTYAEHT, NPUCTyNas K U3y4YeHUI0 JaHHOU OUCIUIIIUHEL,
olpeneNsaeTcsa U3y4YeHUeM TaKUX OUCLUIIINH, KakK «BrIciias MaTeMaTuka»; «Pu3uka».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBieH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6eH caMOCTOSITeIbHO ITPOBOUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH IPUMEHSITh METOIH! ITOMCKa, XpaHeHUsI, 00pa00TKH, aHanu3a U MpefiCTaBIeHUs B
TpedyemoM popmaTe nHGOPMAIIUK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNKoHHOM 6e3omacHocT (OITK-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne. HazHauenuve, KnaccudbuKallds, CTpPOeHHEe MaTepHUaIoB. 3aBUCUMOCTh

CTPOEHUS ¥ CBOMCTB MaTEPHUAJIOB.
[TpemMeT OUCHMIIINHE ¥ ee 3aJa4yu. Poimb MaTeprasnoB B pa3BUTHH 3JIeMEeHTapHOU 0a3bl

anekTpoHuku. Ob1Me CBeNeHNUS 0 CTPOEHUH TBEPOLIX Tell. XMMHAUYecKas CBSI3b U BHYTpPeHHEee
CTPOEHME, UX BIUSHUE Ha CBOMCTBA MaTepuanoB. OCHOBHEIE TPENCTABIIEHUS O 30HHOM TEOPUHU
TBEPHOBIX Ten. Knaccudukalids MaTepHuasioB 3JIEKTPOHHOM TEXHUKHU.

Pasgen 2. [IpOBOOHUKOBBEIE MaTepPHAaILI

[Tpupoma 371eKTPOIPOBOOHOCTH MaTepuanos. Kiaccudukaliys TpoOBOIHUKOBEIX MaTEPHUAIOB.
CTpyKTypa MeTaJIJIoB U CIIJIaBOB. BausHue mpuMecel Ha 3JIeKTPUYECKHUE U 9KCIIyaTalliOHHEIE
CBOMCTBA. 3aBUCUMOCTD yI€IbHOTO COIIPOTUBIIEHUS OT TeMIepaTyprl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTh CBOMCTB ITPOBOOHUKOB OT Pa3MEPHHIX ITapaMeTpoB. KoHTaKTHas pa3HOCTh
MOTeHIuanos, TepMo-I[1C 1 TepMoIaphI.

P [ToIyIPOBOOTHUKOBEIE MATEPHATIE

Oco6eHHOCTH CTPOEHUS IOJTYITPOBOMHUKOBLIX MaTepuanoB. COOCTBEHHEBIE U TPHMECHEIE
MIOYTIPOBOOHUKY. TeMepaTypHas 3aBUCHMOCTh IPOBOAUMOCTH IIOIYIIPOBOAHUKOB. Ih(deKT
Xona B MOTYIIPOBOOHUKOBLIX MaTepranax. i3MeHeHe CBOMCTB MOTYITPOBOTHUKOBIX
MaTepHasioB B CUIILHOM 3JIEKTPUYeCKOM 1ojie. OCHOBHBIE IIOTYIIPOBOAHUKOBEIE MaTePHAIbl: UX
0co6eHHOCTH, 00/1acT! IPUMEHEHUs, CII0COOH! TONyYeHUus

Paspmen 4. SneKTPON30IANNOHHLIE MaTEPHAAITEL

[TousiTve monsipu3aluy. Bumbl monsgpusaluy ousIeKTPuKoB. OCHOBHBIE XapaKTePUCTUKHU
OUBJIEKTPUKOB (3JIEKTPOIIPOBOIHOCTD, JUIJIEKTPHUYECKHEe TOTepH, poboii). Kimaccudukamms
OUSNEeKTPUYECKUX MaTepruanoB. MeTOMbl HCCIeI0BaHUS OUAIIEKTPUKOB U OIPEeNeNIeHUs UxX
ImapaMeTpOB.

Paspmen 5. MarHvTHEIE MaTepPUAIEL

Knaccudukanus BemecTB 10 B3aUMOOENCTBUI0 C MarHUTHLIM IoJieM. [Ipupona MaraeTu3Ma
IIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepuanoB. HaMarauuuBanue. MarHUTOMATKHE U
MarHUTOTBEPObIE MaTepuansl. [[pyMeHeHre MarHUTHBIX MaTepPUaoB.

Pazgen 6. Hogetirmne HallTpABJIEHWA W TEHOEHITWHW PDA3BUTHUA SJIEKTPOTEXHUYIECKOI'O

MaTeprualOBENEHU A
Bo3MmoxHOCTH rnepexoga OT MUKPO- K HAHOJJIEKTPOHUKE. OcCHOBHEIE TIOJIOKEHUS MOHGKyanHOfI
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9JIEKTPOHHUKHU

OO6I1mast TPYAO0EeMKOCTE TUCITUIIIHHEL
72 4gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.18 Couuonoeus

lenu ocBOeHUS OUCHUUIIIUHEL

Llenbio mpenomaBalHus QUCHUATIINHEL « COITUOIIOTUSI» SIBIISIETCS:

dbopMupOBaHUE yV CTYIEHTOB YMEHUS BEICTPAUBaTh COIIMaIbHble B3aUMOMIENCTBUS U
(GbOopMUPOBaHUS COIMANIBHO-AESATETbHOCTHOM MMO3ULIUY K CBOEH OymyIen
IpodeCcCuoHaIbHOU OesATeIbHOCTH

MecTo pucuunauHb B CTPyKType OI1

IOucnunnuaa «Comuosnorusi» 51.0.18 aBnsgeTcss ogHOU W3 OUCIUIUIMH 00s3aTEIbHOUN
yacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa Io HampaBmeHuio «11.03.01
PapmoTtexHuka». HcXOoOmHBIM YPOBEHb 3HAHUM U YMEHUM, KOTOPBIMU JOIXKeH 00amaTh
CTYHOEHT, MPUCTyNas K U3YUYEeHUI0 JaHHOW OUCLUIIIAHEB, ONpPENenseTcs U3y4deHueM
TaKWX OUCIUILINH, KakK «dumocodus».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tpomecc u3yueHus: OUCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- CriocoGeH OCyIIeCTBISATh COLMANIbHOE B3aUMOJIEMICTBYE U Peaii30BLIBaTh CBOIO POJIbL B
koManze (YK-3)

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTyPHOe pa3HooOpa3ue 001[ecTBa B COIIMAIbHO-
HACTOPUYECKOM, STUYECKOM U Pumocopckom KoHTeKkcTax (YK-5)

- Crioco6GeH (popMUpOBATh HETEPIIUMOE OTHOIIEHNE K KoppynuroHHoMy nmoBeneHuio (YK-10)

ComepKaHne OUCIUIIINHEL

Paspen 1. [IpeomeT conuromnoruu. NCTopusa pa3BUTUS COLMOIOTAYECKUX TEOPUM
[TpoucxoxaeHrne TepMUHa «COUUOIOTUsA». OOBEKT U MpeaMeT comuosoruu. CTpyKTypa

COIIUOJIOTUYIECKOI'O 3HAHUSI. HpaKTI/I‘-IeCKOG 3Ha4YeHUe coruosioruu. «CoiranbHas (I)I/I3I/IKa>> u
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commonorus O. Kornta. Conunonorndeckui 3pomonunonu3M I'. Cnerncepa. Connan-gapBuHA3M B
cormosioruu. Teopus COIMaNbHOTO mercTBUsS M. Bebepa u coOmuanbHOT0 peaan3Ma J.
Iiopkreima. CornuanbHas ¢unocodus K. Mapkca.

Paspmen 2. CouranbHas CTPYKTYPa U IPoliecChl 0611ecTBa

ConuasnbHBle TPYIIIH KaK 3JIEMEHTH COLIMaIbHOM CTPYKTYPH. MeTomonorudeckue moaxonsl K
aHau3y coluanbHOu cTpaTudukanuu. ColranbHas cTpaTuGUKaIsg U ColuaabHas
M0OUNIbHOCTE. CollianbHEIe UHCTUTYTH B CUCTEME COIMAJIbHAIX CBsA3el. ColranbHble HOPMBI
KakK peryasaTophl COLMaIbHOTO B3aUMOOeNCTBUS. MHTerpaTUBHAS POJIb LIEHHOCTEU, HOPM.
[ToHsiTe counanbHOU HOPMEL, ee GyHKUIKK. OOIIHOCTS U pa3nuyue MOpajy U IIpaBa.
IleBMaHTHOE TOBEJleHNE. DTHUUECKHE OOIITHOCTH. DTHUYHOCTh. CollMambHbIE XapaKTEePUCTUKHI
HaIIMOHAJIbHO-3THUYECKHUX 00pa30BaHUi, ColMabHOEe HEPABEHCTBO.

Pasgen 3. ®opmMupoBaHKe COLMANbHBIX B3aUMOCBSA3EM

ConuanbHble KOHTAKTHL. CollManbHble OeicTBUS, POPMUPOBAHUE COLMATBHBIX OTHOIIEHUH.
CoumanbHBEIE OTHOIIEHHUS 3aBUCHMOCTH U BIIACTH.

Paspen 4. ConmanbHas CTPYKTYpa 0011ecTBa

OCHOBHEIE 3JIEMEHTHI COIMANIBHOM CTPYKTYPHI 001ecTBa. ColuanbHbIe CTATYChl ¥ POJIH.
['eTeporeHHOCTh ¥ HePaBeHCTBO KaK 0a30Bbie XapaKTepPUCTHKHU 001iecTBa. CollranbHEIE KIaCCHI.
Teopus comuanbHOM cTpaTudukaimu I1.Copokutna. MHOUBUM ¥ colldanbHast MOOUITEHOCTD.

P YesnoBek u TB

JIMYHOCTh, UHOWBUL, MHAUBUAYAIbHOCTh. TUIIONOTHUSA NTUYHOCTH. COLManbHbIM MOJII0C TUYHOCTH
(counanu3anus U uOeHTUDUKALIUASI TUYHOCTH). PONIb TMYHOCTH B UCTOPUM.

P HMaJIbHbIe MHCTUTYTH

[ToHsATHE COMANBbHOIO MHCTUTYTA. [IpoIiecc MHCTUTYyIMANU3allii U Pa3BUTHE UHCTUTYTOB.
WHCTHUTYIIMOHAIbHEIE IPU3HAKY, MHCTUTYIIMOHAIbHEIE PYHKIIMY U 0COOEHHOCTHU COIMAJIbHBIX
HHCTUTYTOB. UHCTUTYT CeMbH, TOCYOapCTBa, IIEPKBU.

Pazgen 7. J[leBnaiiysg ¥ COIMAILHEIN KOHTPOIb

Yo mpencTrasisgeT codou meBuarusa? KakoBbl MPpUYUHH feBAAIMnu? COIMOIOTHYECKOe U
KYJIbTypOJIOTHYecKoe 00bsiCHeHNe NeBualuu. Teopus CTUrMaTu3aluy U KOHQIUKTOIOTHYeCKUM
nomgxon. Tumnbl meBuanuu. [leBUalius Kak MPOLECC Pa3BUTUS TUYHOCTHU. COIlManbHBIA KOHTPOIIb.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

Bb1.0.19 KomnoHnenmbl 3/1€KMPOHHOU MEXHUKU

Llenu ocBOEHUS TUCHUIIIUHEL

Llenpio mpenofaBaHust QUCIUIIINHE « KOMIIOHEHTH 3JIEKTPOHHOM TEXHUKM»
SIBIISIETCSI:

O3HAKOMJIEHNE C Ha3HauyeHHeM, Kiaccudukanuer ¥ OCHOBHBIMHU ITapaMeTpaMu u
XapaKTepUCTUKAMU KOMIIOHEHTOB 3JIEKTPOHHOM TeXHUKU, 0003HaUeHNEM UX B
KOHCTPYKTOPCKOM TOKYMEHTAIUH.
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MecTo gucuunIuHLL B CTPyKType OI1

[HucuunnuHa «KoMIOHeHTH 31eKTpoHHOU TexHuKu» b1.0.19 aBnsgeTcsa omHOU u3
OUCIHUIIINH 0053aTeIbHON YacTH y4eOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIM YypOBEHb 3HAHUU U YMEHUY,
KOTOPBIMH [IOJIKeH 00jIafaTh CTYMEHT, IPUCTyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
ompepenseTcs U3yYeHneM TaKUX OUCLUIIIMH, KaK «Briciiasg MaTeMaTuka»; «Pu3uka».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIeNOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHUs B
TpebdyemMoM popmaTe nHGOPMAIIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNKoHHOM 6e3omacHocTu (OIIK-3)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. O6iue cBemeHnust 06 91EKTPOHHBIX KOMIIOHEHTAX
OCHOBHBIE THUITB 3JIEKTPOHHBEIX KOMITOHEHTOB. CTPYKTYypa apTUKYy/Ia KOMIOHEHTa. THITH

YIIaKOBOK 3JIEKTPOHHBIX KOMIIOHEHTOB.
Paspen 2. Pe3ucToph

Hasnauenue. Knaccudukanuus. YcnoBHo-rpadrudeckoe 0603HaUeHUE B 3JIEKTPUYECKUX CXEMaX.
YcnoBHOe 0003HaueHKe B KOHCTPYKTOPCKOM NOKyMeHTaluu. BykBeHHO-1IM(ppoBasi MapKUPOBKa
pe3ucTopoB. LIBeToBast MapKupoBHKa. CTaHAapTHBIE 3HAUYEHUS CONPOTUBIIEHU. MapKUPOBKa
YU Pe3UCTopa.

P KoHpoeHCaTOpE

Hasnauenue. Knaccudukaius. Y cinoBHO-Tpadudeckoe 0603HaUeHHEe B 9TIEKTPHYECKUX CXeMax.
O603HaYeHNe KOHEHCATOPOB B KOHCTPYKTOPCKOM MOKyMeHTauuu. CpaBHUTEbHAS
XapaKTepPUCTUKA KOHOEHCATOPOB (KepaMuyeCKuX. TaHTAIOBBIX, alTlOMAUHUEBBEIX SMT-
KOH[IEHCATOPOB). Pa3aMephl KOPITyCOB KOHAeHCaTOPOB. CTaHOapTHLIE 3HaYEHUS EMKOCTH.

P 4. Tpan MaTODHL ¥ u

Hasnauenwue. Knmaccudukanus. YcinoBHO-rpadudeckoe 0003HaUYeHUE B 3JIEKTPUIECKUX CXeMaX.
YcnoBHOe 0003HaYeHWE B KOHCTPYKTOPCKOW MOKyMeHTaIuu. TUITbl KOHCTPYKIUH
TpaHChHOPMaTOPOB.

Paspen 5. [1onynIpoBOOHUKOBEIE IUOIBI

Ha3nauenwne. Knaccudukanus. YcinoBHo-rpadudeckoe o6o3HaueHue B cxeMax. OCHOBHBIE
rapaMeTpsl. Tunsl KOpinycoB. CBETOOUOMEL.

Pa3pen 6. TpaH3UCTOPE

Ha3nauenwue. YcinoBHO-Tpaduueckoe obo3Hauenne. Knaccudukanus. Cucrtema
o0o3HauyeHus1.OCHOBHEIE TTapaMeTpPHl. THUITHI KOPIIYCOB.
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Pasgen 7. UHTerpanbHele MUKPOCXEMEL
Tumnsl KopmycoB. TemnepaTypHble Arana3oH npuMeHeHuss UC u ycioBHOe 0003HaYEHHUE.

Pazpen 8. KoMMyTaloHHEIE YCTPOKWCTBA
Ha3nauenwue. Knaccudukanusi. YcnoBHo-rpadudeckoe o6o3uaueHne. OCHOBHEIE ITAPaMETPHL.
Pene. [TepekmoyaTeny. Pa3bEMbI(COETUHUTEIIH)

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3auer

b1.0.20 Teopemuueckue 0CHO8bl paduomexHuUKu

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « TeopeTuYeCcKre OCHOBH PafUOTEXHUKN»
SIBIIIETCS:

OcBoeHME OCHOB TEOPHUH JeTePMUHNPOBAHHEIX CUTHAIOB, METONOB aHANKM3a
JIMHEWHBIX ¥ HEJIMHEWHBIX IeTlel, IPUHIUIIOB IOCTPOEeHUS U PYHKIIMOHUPOBaHUS
Pa3IUYHBIX YCTPOUCTB, UCIIONIb3YEMEIX B COCTaBe PAJUOTEXHUYECKHAX CACTEM.

MecTo pucuuniauHel B CTpyKType OI1

IMucuunnvHa «TeopeTrnyeckrue OCHOBH paguoTexHuku» B1.0.20 aBnsgeTcs ogHOU U3
OUCIHUIININH 0053aTeIbHON YacTH y4ueOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuo «11.03.01 PaguotexHuka». HWMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIXKeH 00jlafiaTh CTYMEHT, IPUCTyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
ompefensieTcs M3y4eHUEM TaKuX OUCIUINNUH, KaK «Teopus BEpOSITHOCTEW U
MaTeMaTuuyecKas CTAaTHUCTHUKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMHUPOBaHuE CIIeAyIOMNAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH MCIIONIb30BATh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
OIS pellleHus 3afay nHxkeHepHoU mestenbHocTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEMBI 00pa00TKY U MIPeiCTaBIEeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI
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Pasgen 1. PagnoTexHWu4YecKre CUTHAILl U YCTPOMCTBA.
PagunoTexumnueckue CUrHaabl. Paguorexuudeckue 1enu. PaguoTexHuyeckKre CUCTEMEL.

Knaccudukanuus paguoTexHudeckux cucteM. CTPYKTypHasi cCxeMa CUCTEMEI ITepefayuu
nHopmanuu. ITpobmemsl obecrnedenus: 3PPeKTUBHOCTH PATUOTEXHUYECKUX CUCTEM

P 2. CBOMCTB TEePMUHUPOBAHHEIX CUTHAJIOB

MaTemaTruyecKue MOIeNIM CUTHAI0B. MaTeMaTU4eCKre MOIeNid CUrHanoB. Kinaccudpukanus
CUTHAJIOB.YTIpaBnsoire (MOgyIupyolre). BEICOKOYaCcTOTHBIE HEMOAYINPOBAHHEIE CUTHAJIEL.
MopynupoBaHHEIE CUTHAIH (paguoCUTrHambl). [IppuMepsl HEKOTOPBIX CUTHAIOB, UCIIOIL3yEMBIX B
pamuoTexXHUKe. XapaKTePHUCTUKU CUTHANIO0B. 'eoMeTpUYeCKre METOIOE B TEOPUH CUTHAIOB

P . CneKTpanabHHH U K JISITMOHHBIN aHAIN3 CUTHAJIOB

O606menHti psig @ypbe. CucTeMa OpTOroHaNBHEIX GyHKIMIM 1 psig Oypre. CBoiicTBa
00061mmeHHO0r0 psifa Pypbe. [apMOHMYECKH CIIEKTPaJIbHEIA aHANTKM3 TePUOOUYECKUX CUTHAJIOB.
Tpuronomerpudeckas popma psaga Oypre. CrIeKTphl YETHHIX U HEYETHHIX CUTHAJIOB.
KommnnekcHas gpopma psaga Pypee. ['padrueckoe npencTaBieHne CIeKTpa IepUOgAIYECKOT0
CUTHana. [apMOHMYECKUH CIIEKTPAJIbHEIM aHalnu3 HEIIEPUOOUYECKUX CUTHAIOB. CIeKTpabHas
XapakKTepUCTUKA HEIIePUOAUYECKUX CUTHAJIOB. AMIIJIUTYOHBIN U (ha30BBIA CIIEKTPH
HeIMepruogruieckoro curHana. CrekTpanbHas IJIOTHOCTh YETHOTO U HEYETHOT'O CUTHATIOB.
OTnuuus ClieKTpa MepUOAUuYeCcKOro CUTHAja OT CIIeKTpa HEllepUOOAYeCKOT0 CUTHaMa.
CoiicTBa npeobpa3oBanus ®ypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHaIOB. CIIEKTP
K0JI0K071000pa3Horo (rayccoBa) uMnyibca. CeKkTpasnbHas MIOTHOCTL - QYHKIUU. CIIEeKTp
GYHKUIMY eIUHUYHOTO cKayKa. CIIeKTp MTOCTOSTHHOTO BO BpeMeHU curHana. CekTp
KOMIIJIEKCHOM 9KCTHOHEHTH. CIIeKTp rapMOHNYECKOro curHasna. CreKkrpasnbHas II0THOCTh
MIPSIMOYTOJILHOTO BUAEOMMIynbca. CrieKTpasibHas MI0THOCTh IIPOMU3BOIBHOTO IEPUOANYECKOT0
curHana. CuekTpanbHas IJIOTHOCTh CUTHAaNa BUOa Sin X/x. KoppensiuoHHbI aHali3 CUTHAJIOB.
O6mue nonoxenus. CBOWCTBa aBTOKOPPEISALAOHHON (PYHKIMU. ABTOKOPPEIAINOHHAA (PYHKIUS
IIePUONYECKOT0 CUTHAIA. ABTOKOPPENIIIMOHHAs QYHKIMS CUTHANIOB C IUCKPETHOU
CTPYKTYypol. BlauMokoppensinnoHHast PyHKIIKS CUTHAJOB. [IpeficTaBlneHne IePUOAUIECKOT0
CUTHaJa. DHEPTeTUYECKUY CIIEKTP U aBTOKOPPEIAIMOHHAsA QYHKIMS CUTHana. [JuCcKpeTu3anus
¥ BOCCTAHOBJIEHME CUTHAJIOB I10 TeopeMe 0TCUeTOB. TeopeMa KoTenbHUKOBa. [JUCKpEeTA3aLUSA
CUTHAaJIa C KOHEYHOM OIUTENIbHOCThI0. CIIEKTp OUCKPETU3UPOBAHHOIO0 CUTHAJIa

P 4 1ie CBeIeHUT HOCHUTHAJax

Paguocursanel ¢ aMIIUTYQHOU MOAYIALKUEeNd. AMITUTYAHO-MOOY/IMPOBaHHEIE CUTHAJIHL.
CnekTpasnbHbM aHanu3 AM-cursanos. BeKTopHOe pefcTaBieHre CUTHAIA C aMIJIUTYJHOU
Mopynsauuen. JHepretuka AM-curnana. banancHas aMIIuTyaHas Moaynsanus. OgHOI0I0CHasS
Momynsauus. PamrocurHarisl ¢ yrinoBou Mmogynsiueii. Obume cBefeHust 00 YrI0BOM MOMYISLIUHN.
®a3zoBas mopynauua. YactoTHas Monynanus. CleKTpalbHbIM aHalu3 CUTHAJIOB C YIJI0BOU
MopnynsAnuen. YrioBasd MOOYJIALMS [IOJIMTaPMOHNYECKUM curHanoM. CpaBHEeHME aMIIJIUTYIHOU,
($ha30Boi1 ¥ YaCTOTHOU MOAynAnui. UMnynbCHas MOAYIALus. Bugsl UMIIyJIbCHOU MO,
Cnektp Konebauuit mpu AUM. ViMmynbcHO-KofoBas (1udpoBasi) MOOYISALKs. Y3KOII0JIOCHEIE
curHasnsl. O61ue cBefeHus: 00 Y3KOIOJIOCHEIX CUTHaNaX. AHaIUTU4YeCKu curian. CBoKCTBa
aHaAJIMTHYECKOIr'o CUTHala

Pasgen 5. JInHeliHbBIe PagNOTEXHUYECKNE IIeTU U UX XapPaKTEPHUCTUKH

JIuHelHbIE PAIMOTEXHUYECKHE 1IeNH U UX XapaKTepucTuku OOIIMe CBeOeHus 0 TMHEWHBIX
rensix. OCHOBHBIE XapaKTePUCTUKY TMHENHBIX Iieliell. XapaKTePUCTUKY B 4aCTOTHOX 06J1acTH.
BpemenHble XxapakTepucTuku. [IuddepeHupyonas 1 UHTeTpUpyomas Lelm.
Ouddepennupyiomas nens. MaTErpupyomas memnb. PuabTp HUKHUX 9acTOT. [lapaienbHbIN
KoneOaTenbHbIM KOHTYP. Ycunutenu. [IINpOKOIOIOCHbIHM YCUNMUTEb. PE30HaHCHBIN YCUTUTEb.
JIuHelHbIE PAIMOTEXHUYECKHE LIeNH C 00paTHOM CBsA3bI0. YacTOTHAs XapaKTePUCTHKA IIETIH C
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obOpaTHOM cBsi3bI0. CTabunu3anus Koapduimenta ycunenus. Koppekius aMImiuTygHO-
YaCTOTHOM XapakKTepUCTUKM. [lofmaBieHre HeTUHENHBIX NCKaKeHN. Y CTOMYUBOCTD LIETIEN C
00paTHOM CBSI3BIO.

Paspen 6. MeTonbl aHaIM3a IMHEWHEIX IIenein

ITocTanoBKa 3afauu. TouHbIEe METOOLI aHAIN3a JIUHEHNHBIX lenel. Kimaccudyeckuil MeToq.
CoekTpanbHEIN MeTon. Bpemenno# MeTop. [IpubukeHHEIE METOIL aHaIN3a JIMHEHHEIX IIeTel.
[TpubnMuKEeHHBIN CIIEKTPaIbHEIM MeTon. MeTom KOMITJIEKCHOM orubarorieir. MeTonq MrHOBEHHOM
4acTOoTH. [IpoxoXkaeHre aMIIJIATYIHO-MOY/IMPOBaHHOTO CUTHAJIa Yepe3 U30upaTelbHYIo IIelb
Pasgen 7. HenuHeliHble paguoTeXHUYECKHUe IIeIX U METOMbl UX aHaIn3a

CBoiicTBa U XapaKTepPUCTUKY HEJIMHENHEIX 1eniel. CIIocOOH! almpoKCHMali XapakKTePUCTUK
HeJIMHEeNHEIX 3JIEMEHTOB. ANIIIPOKCUMAIs CTeIIeHHBIM IOJIMHOMOM. KyCO4YHO-TMHEHas
anmnpokcuMalys. MeTofbl aHaIM3a HeNMMHEeNHEIX 1emnel. Oblee pelleHre 3aJadyy aHalu3a
HenuHeWHOU uenu. OnpenesieHre CIeKTpa TOKa B HETMHENHOU 1IeNy MIPYU CTEIIEHHON
anmpoKCUMallMY XapaKTePUCTUKU. [apMOHUYECKHU CUTHAI Ha BXOAe. burapmMoHu4ecKuu
curHan Ha Bxoge. OnpefieneHue ClieKTpa TOKa B HEIMHENHOU LIENH IIPU KYCOUYHO-TUHEUHON
anmnpoKCUMAaIlMU XapaKTePUCTUKHI

P HenuHelHbe I BAHMS CUTHAJIOB

HenuHeliHOE pe30HaHCHOE YCUJIEHNE CUTHAJIOB. YCUIeHHE B IMHENHOM pexXuMe. YCUuJIeHue B
HEJIMHENHOM pexuMe. YMHOXKEeHMe YaCTOThl. AMINIUTYnHAsS Momy sius. O0mue cBegeHus: 06
AMIUTUTYOHOU Mopmynsiuuu. CxeMa ¥ pexXUMbl PaO0THl aMIITUTYIHOTO MOIYJISITOPA.
XapaKTepUCTUKY aMIUIUTYTHOI'O0 MOLYNIATOPa. bamaHCHBIN aMIIUTYIHEIA MOLYJISATOP.
AMnnutynHoe meTeKTupoBaHue. OOume CBeIeHUs 0 JeTeKTUPOBAHUU. AMITTUTYIHBIN IeTEKTOP.
Brinpsmnenue Konebauuii. OOIIMe CBeIeHus 0 BHIIPSIMUTENIX. CXeMbl BHITPSIMUTEIIEH.
Yrnosast mopynsusi. O61ie TPUHIKIIE TOTyYeHHs] CUTHAJIOB C YyTiIoBoM Mopynsiuuei. ®a3oBrie
MOZIYIATOPEL. HaCTOTHEIE MOAYJISATOPHL. [leTEeKTUPOBaHUE CUTHAJIOB C YIJTI0BOM MOOYJISILIEN.
OOI111e TPUHIUITH eTEKTUPOBAHUS CUTHAJIOB C YrIoBoM Momynsinueii. ®a30Bble JETEKTOPHI.
YacToTHEBIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTH. [IPUHIIAIIE TPeoOpPa30BaHUsT YaCTOTHI.
CxeMbl mpeoOpa30BaTesiell Y4acTOTE

OO61mast TPYAOEMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTallUN

3auer

B1.0.21 MukponpoueccopHblie ycmpoiicmea

lenu ocBOEHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHE « MUKPOIIPOIIECCOPHEIE YCTPOUCTBA»
SIBIISIETCS:

dbopMUpOBaHUE Y CTYIEHTOB IIPodheCCHOHAIbHOM KOMIIETEHITNY B 0071acTH
MHUKPOIIPOLIECCOPHBIX YCTPOKUCTB, YTO IIO3BOJIUT UM ITPOEKTUPOBATh YCTPOUCTBA M10601
CTEIleHU CII0KHOCTU COBPEMEHHLIMU METOHOAMH.

MecTo pucuuniavHel B CTpyKType OI1

36




HucnunnuHa «MukpompoueccopHele yctpouctBa» B1.0.21 saBnsgeTcs ogHOU u3
OUCUUNNIAH 00s3aTeIbHOM 4acTu yueOHOro IjlaHa IOATOTOBKU OakajlaBpuaTa IO
HamnpasieHuo «11.03.01 PaguorexHuka». HCXOOHBIY YPOBEHb 3HAHUU U YMEHUHU,
KOTOPEIMU [OIXKeH 00/1afaTh CTYOeHT, IPUCTyIasl K U3yYeHUI0 JaHHOU NUCIUIIINHEI,
onpenenseTcs U3y4YeHWEM TaKux OUCHUINNH, Kak «MHbopMaTuka»; «KOMIOHEHTH
3JIEKTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBHET ¢ PTOC:

- Cnoco0GeH MOHUMATh IIPHUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beegenue
CoBpeMeHHas 37eMeHTHas 0a3a MUKPOIIPOLIeCCOPHOM TexHUKHU. OCHOBHBIE CTPYKTyphl BUC.

Krnaccudukauus nuppoBLX YCTPOUCTB

Pazgen 2. KoMOuHaIMOHHEBIE ITM(DPOBLEIE YCTPOMCTRA.

Onpepenenue KILY. OCHOBHBIE TPUHLIUIILI CHHTE3A.

Paspmen 3. [TocnenoBaTeIbHOCTHEIE IIM(DPOBLIE YCTPOKCTRA.

Omnpepenenue T1LY. OcHoBHBIe CTPYKTYpPHI [TLY. KoHeuHble aBTOMATHL. PONTb KOHEUHBIX
aBTOMATOB B CXeMaX MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Pasgen 4. MukponpolleccopHasd CUCTEMA.
CTpyKTypa MHUKPOIIPOLIECCOPHON CUCTEMBI. TUIIBI apXUTEKTYyPhl MUKPOIIPOLIECCOPHBIX CACTEM.

Pasgen 5. YcTporicTBa MaMsTH.

CTpyKTypa naMsATH MUKPOIPOIIECCOPHOU CUCTEMBI. THUIIHI TAMSITH.

P Mugpon BI

TUnel apxXUTEKTYpEl MUKpoIpoueccopoB. CTpykTypa RISC-mporeccopa.
P 7. YCTDPOKCTBA BBOJA- BEIB

OcHoBHbIe mpuHIKH 00MeHa. CTpykTypa USB.

OO11ast TPYAO0EMKOCTD OUCHIUTIIUHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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Bb1.0.22 ®u3uueckasa Kysabmypa u cnopm

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHL «PU3ndecKas KyJabTypa U CIIOPT» SBASETCS:

n3ydeHne 1 popMupoBaHre GU3NYECKON KYJIbTYPHI TUYHOCTH U CIIOCOOHOCTH
HaIpPaBJIEHHOI'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NYECKOM KYIbTYPHI,
CIIOpPTa U TypuU3Ma [JIg COXpaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(PU3UIECKON
IIOITOTOBKY ¥ CaMOTIOATOTOBKM K OymyIel xXu3Hu U MpodecCruoHaIbHON NesTeIbHOCTI

MecTo pucuuniavHel B CTpykType OII

HucuunnuHa «®u3ndeckas KynbTypa u cnopt» b1.0.22 gBngeTcss OQUCLUIIUHOU
00s13aTeNbHOM YacTH y4eOHOTO IJlaHa IMOATOTOBKM 0OaKajaBpuaTa II0 HalpaBIEHUIO
«11.03.01 Paguorexuuka». U3yueHue gucuunnuael «dusndeckas KyJIbTypa U CIOPT»
OCHOBBEIBaeTCs Ha 0a3e 3HaHUU, YMEHUU U KOMIIETEHUINH, TIOIyYeHHbIX CTyleHTaMU B
XOZle OCBOEHMUS MIKOJIHbHBEIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnioco0eH nopaaepKrUBaTh JOMKHBINA YPOBEHb (PU3NUECKOM IIOATOTOBIEHHOCTH OJIs
obOecrie4eHus TIOJTHOLIEHHOM COIMaIbHOM U ImpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUTIIMHEL

P 1. ®usyyeckas KyJIbT BII MOHAILHON MOOTOTOBKE CTYIEHTOB ¥ CIIOPTUBHAS
IIOOTOTOBKA CTYIEHTOB B BATEJILHOM II

du3uyeckas KynbTypa B IpodecCHOHaIbHOM IIOATOTOBKE CTYOEHTOB M COLIMOKYILTYPHOE
Pas3BUTHE JTUYHOCTHU CTymeHTa. ColranbHO-0M0I0THYeCKe OCHOBH afjaliTalliy OpraHu3Ma
YyeJjioBeKa K (pu3n4eckoi ¥ yMCTBEHHOM [IesITeIbHOCTH, pakTopaM cpemsl obutanus. O0pa3
XKU3HY U €T0 OTPakeHue B mpodeccruoHanbHOM gesiTenbHocTr. O0mas husnyeckas u
CIIOPTHUBHAS MTOATOTOBKA CTYOEHTOB B 00pa30BaTeIbHOM IIpoliecce. MeToou4yecKre OCHOBHI
CaMOCTOSITEJIbHBIX 3aHATUY PU3NUYECKUMHU YIIPaKHEHUSIMU U CAaMOKOHTPOJIb B IIPOLiecce
3aHaTui. [IpodeccruoHanbHO-IPUKIIagHas Guandyeckas MOATOTOBKa OyIyIIUX CIIEI[MaIiCTOB
(TTII®IT).

Paspen 2. 5a30BhIM KOMIIEKC 3aHATHM 10 00111es Gr3ndecKoi IOOr0TOBKE.

YupaxHeHus O pa3BUTUS OCHOBHBIX (pU3MUECKUX KadecTB. COBePIIEHCTBOBaHNE
KOOPOUHAIIMOHHAIX CITOCOOHOCTEH.

Paspen 3. Kommnekc 3aHATHY 110 00111e# Gru3nuyecKol MOATr0TOBKE.

YrpaxXHeHus A7 Pa3BUTUS BEIHOCITIUBOCTH, CUJIBI, JIOBKOCTH, OBICTPOTHI, TUOKOCTH.
Kcronb30BaHue MOIBUKHEIX, CIIOPTUBHBIX UTD.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

2. AHHOTaAIUH PabOYHX MPOrpaMM JHUCHHIUIHH (MOJy/IeH) BapHaTHBHOH
4acTH

b1.B.01 Beedenue 6 npogeccuio

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenonaBaHus OUCHUIIIMHLL «BBegeHne B Ipodeccuio» SIBIISIETC:

O3HaKOMJIEHHEe C OCHOBaMHU IIOCTPOEHUS PaJUOTEXHUYECKUX U ayIUOBU3YaIbHBIX
CHUCTEM, a TaKXkKe C IIPOLIeCCOM B3aMMOJEMCTBUS UX OTHOEIbHBIX 3JIEMEHTOB.
HuciunnvHa «BBemeHue B mpodeccuio» momkHa 006ecreynuBaTh y CAylIaTesne
dbopMupoBaHue MPABUNIBHOTO IIPEACTaBIeHNs 00 ©3y4yaeMOM HallpaBlIeHUH, a TaKXkKe
co3maBaTh HeoOxoguMyt0 0a3y [Jig YCIEIIHOr0 U3yYeHUs OCIeAyOMUX AUCIUIIINH.
OHa foJKHa crioco0CTBOBATh PA3BUTUIO TBOPUYECKUX CIIOCOOHOCTEN CTYAEHTOB, YMEHUIO
dbopMyIHpOBaTh U pellaTh 3aJa4yy U3y4aeMOu CIIelnaIbHOCTHA, YMEHUIO TBOPUYECKU
IIPUMEHSITh U CaMOCTOSTEIbHO OBHIIIATh CBOM 3HAHUS

MecTo pucuuniauHel B CTpyKType OI1

IOucnunnuHa «BBegenue B npodeccuo» B1.B.01 gBnsgercsa OUCHUINIMHOU YacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
moAroTOBKM OakKasaBpuarTa mo HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OUCIUIIINHE «BBegeHue B mpodeccui» OMNHWPAETCS Ha 3HAHUU OUCHUIINAH(BI)
«BrIcimmasgs mMaTemMaTukra»; «Ou3uKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0OeH caMOCTOSITETLHO IIPOBOIUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS M UCIIOIb30BaATh
OCHOBHBIE ITpHEMHBI 00pab0TKH ¥ NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)
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- Cnoco0eH BBIMIOJIHATh MAaTEMaTHYECKOe MOOeInpoBaHNue 00BEKTOB U IIPOLECCOB I10 TUIIOBEIM
MeTOJHKaM, B TOM YHCJie C UCIIOJIb30BaHHEM CTaHOAPTHLBIX IIaKETOB IIPUKJIAOHEIX IIPOIrpaMM
(ITK-1)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. HasHavyeHKe paguoTeXHAUYECKUX CUCTEM
Ha3HauyeHue u BUOH PafuoTEXHUYECKUX cucTeM, OCHOBH PaAuOTEXHUKHI

Pa3pen 2. SneMeHTHI ¥ YCTPOMCTBA PAIUOTEXHUYECKUX CUCTEM
OJIeMeHTH ¥ YCTPOUCTBA PAfUOTEXHUYECKUX CUCTEM .

Pasmen 3. [IpoekTupoBauue PTC
OCHOBHBIE METO[IH TPOEKTHPOBAHUS 1 aHAIN3a PAOUOTEXHUYECKUX CUCTEM

Pa3pen 4. CucTeMbl pagronoCcTyiia
Ha3HaueHue U BUOBI CUCTEM PAgUONOCTyIa JJIEeMEHTH U YCTPOKUCTBA CUCTEM PaguofoCTyIIa.
OcHOBHBIE METO[IH TPOEKTHPOBAHUS 1 aHaIM3a

Pazpgen 5. COBQeMeHHHe AVIVOBU3VAJIbHBEIE KOMIIJIEKCEI TEJIEBUOEHWA, PANWOBEIAHN A,
KI/IHeMaTOFQaLhaCI/ICTeMLI TenepaaruOBEIaHNA

AYJII/IO- " BUOEOCUTHAIIHI, 060pyx[0BaHI/Ie, IIPpOrpaMMHEBIE€ ITPDOOYKTHI, TEXHOJIOTHUHX IIOOATOTOBKU 1
BbITA4YHX I'OTOBRIX IIPOT'PAMM, IIE€PCIIEKTUBEI PA3BUTHUSA BI/IJIGOI/IH(l)OpMaLII/IOHHBIX CUCTEM

OO1mast TPyAOEMKOCTh AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.02 [Tuckpemhas mamemamuka

Llenu ocBOeHUS OUCLIUITIINHEL

[lenbio mpenofaBaHus OUCILUIIINHEL « [JUCKpeTHas MaTeMaThKa» SIBJISeTC:

dbopMupoBaHue 00IIETEXHNYECKOTO (GyHIaMeHTa IIOATOTOBKY OyIyIInX
CIenxanucToB B 00/1acTd HHPOKOMMYHUKALIMOHHEIX TEXHOJIOTUM ¥ CUCTEM CBSI3H, @
TaKXke, Co37jaBaTh He00XoouMyto 6a3y [Jsl YCIEIHOTO OBNIafeH!s IOCIenyMUMU
crenyanbHEIMU OUCLUIIIMHAMU Y4eOHOTo IIIaHa.

MecTo pucuunnuHe B CTpykType OI1

OucnunnuHa «JuckpeTHass MateMatuka» B1.B.04 saBnsercss o00si3aTenbHOU
OVCLUIIINHON BapuaTUBHOU YacTu 01oKa 1 yueOHOTO MaHa MOATOTOBKY OaKajlaBpHaTa
o Hanpasienuwo «11.03.01 PaguotexHuka». M3ydyeHue OUCHUNIUHE «[[MCKpEeTHAs
MaTeMaTHKa» ONHPAEeTCs Ha 3HAHUU OUCHUNNIUH(bI) «JIuHelHas anrebpa u
TeOMEeTPUs».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- Cioco0eH BBITIONIHATh MaTeEMaTHYECKOe MOENIMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHNEM CTaHOAPTHBIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

CopepxkaHue OUCIUATIINHEL

Pazgen 1. MHOXeCTBa M onepaliy HaJ HUMH,
MHoxKecCTBa ¥ onepanuu Hag HuMu. OTHOIIEeHU U QYHKINU. BrICKa3bIBaHUA.

P 2. byneBul QYHKITHN

Byneswl pyukuuu. Hopmanbuble popmer hopmyn. JHO® u KHO, CIH® u CKH®. MunuMu3anus
OyneBBIX QYHKIUM.

P . IloHATHSA 0 IpeguKaTax ¥ KBaHTOpax. [I0THOTa ¥ 3aMKHYTOCTh. [10JTHEIE CHCTEMEL
OyIeBHIX QYHKITUH,

[ToHsiTUS O IPeAMKAaTax U KBaHTOpPaX. [IoTHOTA ¥ 3aMKHYTOCThL. [10JTHBIE CUCTEMBI OYIEBBIX
GbyHKIIII

Pasmen 4. KomGruHaTOpHKa

OneMeHTH KOMOMHATOPUKH. Pa3aMelleHus, IepecTaHOBKY, coueTaHusi. KoMOMHATOPHBIE CXEMEL.
[TpousBopsiue GyHKIINN

Pazpen 5. Teopuu rpados.

OCHOBHBIE ITOHATHUS U OIpefesieHus Teopuu rpadoB. AJITOPUTMEI IIOUCKA KpaTYauIInx myTen
MeX[y BeplIrHaMu rpada. MeTonbl pelleHns ONTUMUA3ALAOHHBIX 3a/ia4 Ha rpadax.

Pasmen 6. TpaHCIOPTHEBIE CETH.
TpaHCHIOPTHBEIE CETH. AITOPUTM IIOCTPOEHUST MAaKCUMAJIbHOTO TIOTOKA B TPAHCIIOPTHOM CETH

Paspmen 7. ANITOPUTMEL.
[ToHsITHS KOHEYHBIX aBTOMATOB. OCHOBHI TEOPHUH PEIIETOK

O61masi TPYI0EeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPOMeKYTOYHOM aTTeCTAllUN

3aueT

b1.B.03 ®u3uuyecKue 0CHO8bl 3/1€KMPOHUKU

Llenu oCBOEHUS MUCLUIIIAHEL

HGHBIO IIpenogaBaHus JUCHUIIIINHBL «®u3n4ecKre OCHOBEI SJIEKTPOHUKHN»
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SIBIISIETCS:

dbopmupoBaHue pyHOaMeHTa MOOTOTOBKY Oymymux 6akanaBpoB B 001aCTU
371eMeHTHOM 0a3bl PaAN03JIEKTPOHHOM alapaTyphl U Co3MaHre He0OXOAUMOU OCHOBEL
[IJIS1 YCTIEITHOT'0 OBJIafeHUs MOCHENYIOIIMMY CIIelIMalIbHEIMY QUCIUIIIHHAMY Y4eOHOT 0
njlaHa.

MecTo pucuuniavHel B CTpykType OII1

HucnunnvHa «®u3nyeckue OCHOBHL 3JIEKTPOHUKU» B1.B.03 sABNsfeTCa OUCHUIIUHOU
yactu, popMupyemMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
nJjlaHa MOATOTOBKM GaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».
U3yuenue pucuunnvisl «Ou3nyeCcKre OCHOBHL 3JIEKTPOHUKMU» ONUPAETCS Ha 3HAHUU
oucUUNInH(b) «BrIcias MaTeMaTuKa»; «Ou3uKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbEl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd uHxKeHepHou gestenbHocTH (OITK-1)

- Crioco6eH peanu30BEIBATH IPOTrPAMMEI SKCIIEPUMEHTAIbHEIX UCCIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKHUX CPeICTB 1 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6eH OCyIIeCTBISATh MMOMCK, KPUTHYECKUM aHANTU3 U CUHTEe3 HH(DOPMALUK, TPUMEHSTh
CHCTEeMHBIY TOAXO[ AT PellIeHus MocTaBleHHbIX 3agayd (YK-1)

CopepxkaHue OUCIUATIIMHEL

P 1 KT M3UYECKHE CBOKMCTRBA IOTVIPOBOTHUKOB

CoOCTBEHHBIN U TPUMECHBIE TIOJTYITPOBONHUKY. DHEPreTHYeCcKre nruarpaMMbl
IIOTYTIPOBOOHUKOB. PaBHOBECHBIE KOHIIEHTPALIMK TOJBUKHEIX HOCUTEJIEH 3apsifa B
MIOJTYTIPOBOAHUKAX. IJIEKTPOHENTPaIbHOCTh OMHOPOAHOTO IIOIYIIPOBOAHNKA. HepaBHOBECHOE
COCTOSTHUE TIOJIyIIPOBOAHMKA. [IperdoBrii U Ou(OY3NOHHBEIM TOKU. YPaBHEHNS HETPEPHIBHOCTH
1 guddysun. JedheKTs CTPYKTYPH IOIYIIPOBOAHUKOB. fBIEHUS Ha IOBEPXHOCTHU
MIOJTYTIPOBOOHUKOB. [T0IyIIpOBOMHMKY C HEPaBHOMEPHEBIM pacIipefie/IeHueM IIPUMECH.

Paspen 2. KOHTaKTHEIE ABIIEHUS

OneKTpruYeCcKre KOHTAKTH B IIOIYIIPOBOAHUKAX. DJIEKTPOHHO-OBIPOYHEIN Iepexon. dusudeckue
MIPOLIECCH] B 37IEKTPOHHO-ABIPOYHOM IIepexofe B COCTOSTHUY paBHOBecHUs. OCHOBHBIE ITapaMeTpPh
nepexoga. Ou3nyecKue MPOLEeCcCCH B 3JIEKTPOHHO-ILIPOYHOM I1epexofie IPHU IT0fjaue BHEITHETO
HanpsxkeHus1. OTKPLITOE U 3aKPHITOE COCTOSHUE Iepexona. BonbTaMepHas XxapaKTepruCTHUKa
Heanu3upPOBaHHOTO epexoaa. BonbTaMepHas xapaKTeprHCTHKa pealbHOTO Iepexona
(mOIynIpOBOOHUKOBOTO OUOAA). BiusiHue TeMrnepaTyphl Ha BOJIbTaMIIEPHYI0 XapaKTEePUCTUKY
nepexona. EMKOCTH 31€KTPOHHO-OLIPOYHOT0 Tepexoga. MareMaTudecKre MOOenu 1
9KBUBAJIEHTHHIE CXEMEHI ITOTY-IPOBOOHUKOBOTO Auoma. OCoOOeHHOCTH reTepoIepexona.
BeIpAMISOMNUY 1 OMUYECKUM KOHTAKThl MeTann-moaynpoBoguuk. uon [loTTku. dusndeckue
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MIPOIIECCHL B CTPYKTYPE MeTal-AU3JIeKTPUKIIONYIPOBOAHUK. DhDEKT IO,

Pazpmen 3. du3nyeckyre MPOIECCH B OUIOIIPHOM TPaH3UCTOPe

Ob1ue cBeeHus 0 OUIIONIIPHOM TpaH3ucTOpe. BlanmopericTBre 6IM3KO0 PACIIOIOXKEHHBIX
nepexonoB. KoahduimeHTs mepefayy TOKOB. AKTUBHEIN PeXKUM PaOO0TH OUIIOISPHOTO
TPaH3UCTOpa. YCHUIEeHNE 3JIEKTPUYECKUX CUTHAJIOB. PeXMMBbI HACHIIIEHUS U OTCEUYKH.
ONEeKTPOHHHIN K/II04 Ha OUIIONISIPHOM TpaH3ucTope. Henuuelnsie Momenu Jd6epcaMora.
CraTtudeckue xapaKTepUCTUKM OUIIONSPHOTO TPaH3UCTOPa. BrusHue TeMepaTypsl Ha paboTy
OUTIONISIPHOTO TPaH3uCTOpa. IIpoboit OUIIONISIPHOr0 TPaH3UCTOPa. [ITUHAMUYECKUN U
HMMITYIbCHBEIY PeKUMBI pab0THl OUMIOIIPHOTO TPaH3uCTOpa. [IpeiihoBEIi U reTeporepexoIHbIH
TPAH3UCTOPHI.

Pasmen 4. ®u3ndecKkue IpPOIIECCH B MOJIEBBIX TPAH3KWCTOPAaX

OO1Iue cBeleHUs 0 MOJIEBHIX TPAH3UCTOpaX. JIMHENHbIN peXKUM paboTH IIOIEBHIX TPAaH3KUCTOPOB.
PexXuM HaCHIIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TT0JIEBBIX
TPaAH3UCTOPOB. BnusHue TeMnepaTypsl Ha pab0Ty MOJIEBEIX TPAH3UCTOPOB. MaTeMaTUUYECKHE
MOMENY U S9KBUBAJIEHTHBIE CXEMHI TI0JIEBHIX TPAH3UCTOPOB. [IMHAMUYECKUY U UMITYThCHBIH
pexXuUMELI paboTHI ITOJIEBEIX TPaH3UCTOPoB. HEMT-Tpan3uctop. OnTo3/1eKTPOHHEIE TPHUOOPHL.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

3auer

b1.B.04 ®u3uka (cneuenaevl)

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio pernofaBaHus OUCHUTIINHEL «@U3KKa (CIeUriaBel)» SBISETCS:

dbyHImaMeHTaIbHas MOATOTOBKA CTYIEeHTOB 10 (pU3KKe, KaK CPeICTBO 00IIero
KOTHUTUBHOT'O Pa3BUTHS YEJI0BEKA, CIIOCOOHOT0 K IMMPOXM3BOACTBEHHO-TEXHOIOTUYECKOM
U IIPOEKTHOM HMesiTeIbHOCTH, 00eclieurBalole MOIepHU3aluio, BHeIpeHUe U
3KCIINTyaTallMI0 Pa3INYHbIX CPEMICTB CBSI3U U KaK 0a3a [Jig U3y4eHusl CIeluabHbIX
OUCLUIIIKH; GOPMUPOBaHNE HAaBLIKOB MCIIOJIb30BAaHUS OCHOBHEIX 3aKOHOB OV CLUIITUHEI
K PeIIeHUI0 3a7ia4, CBI3aHHBIX C IPO(GeCCUOHAIbHOU AeITeIbHOCThIO; POpMUpPOBaHUE Y
CTYOEHTOB HAyYHOT'0 MHPOBO33PEHUS, YMEHUS aHAIM3UPOBATh U HAXOAUTh METOMIE
pelieHus GU3nNYeCKUX MpobieM, BOZHUKAIOMIKUX B 00JIaCTH, CBI3aHHOM C
Ipo¢eCCUOHATbHON MesITEeIbHOCThI0. AKTYalbHOCTh U3YUYeHUS y4eOHOM OUCIIUIIIMHEL B
paMKax OCHOBHOM IpodecCrOHanbHOM 00pa3oBaTeNIbHOW IPOrpaMMbl 00yCIOBIEHa
Heo0XOIMMOCTbIO OCBOEHUS CTYOEeHTaMM OCHOBHBIX 3aKOHOB OITHKM M KBAHTOBOM
(GbU3UKM, 0CBOEHUE METONOB PEIeHNsT TUITUYHBIX (PU3NYeCcKUX 3a/iay, U3yIeHUs
MEeTO0B IIPOBeeHus 1 00paboTKy HU3NIECKOr0 IKCIEPUMEHTA, YTO IT03BOJISIET
dbopMUpOBaTh ¥ Pa3BUBaTh YHUBEPCaJbHEIE, 001IeTpOPecCuoHaTbHbIE U
npodeccroHambHble KOMIIETEHIIUY OYAYIIETo CIielaaucTa.

MecTo pucuuniavHel B CTpyKType OI1
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Oucounnuua «®us3uka (cmenrnaBwl)» B1.B.04 saBasgeTrcsa OUCHUIIJIMHON YacCTH,
dbopMuUpyeMoii yyaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUHM 0610Ka 1 yueOHOro miaHa
oATOTOBKM OakasnaBpuaTa mo HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OUCHUIININHE «PU3KMKa (CIeNnTaaBel)» ONWPAEeTCS Ha 3HAHUM OUCIUINMNH(BI) «Bhicmias
MaTeMaTuKa»; «Teopusi BepOATHOCTEH U MaTeMaTUdecKasi CTaTUCTUKa»; «Pu3uKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HAayK U MaTeMAaTUKHU
O pelleHud 3afayd nHxKeHepHoU gesaTtenbHOCTH (OIIK-1)

- Crioco6eH peanu30BEIBATH TPOTrPAMMEI SKCIIEPUMEHTAIbHEIX UCCIeIOBaHUM, BKITIOYAs BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crioco6eH OCyIIeCTBISATh MMOUCK, KPUTUYECKUM aHANTU3 U CUHTEe3 HHDOPMALUK, TPUMEHSTh
CHCTEeMHBIY MOAXO[ AT PellIeHus MocTaBleHHbX 3agayd (YK-1)

CopepxkaHue OUCIUTIINHEL

Paspmen 1. BonHOBas OOTHKA

9nemeHTH GoTomeTpud. [lIKana 31eKTPOMarHUTHHIX BOTH. ['eoOMeTprUecKas ONTHKA.
HuTepdepeHnus cBeTa. YCI0BUS MaKCUMyMOB U MUHUMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTb. UHTep(depeHInoHHbIe ONLITH. HTephepeHINs B TOHKUX IIJIeHKax. [Judpakuus
cBeta. [udpakuus Openens u ®payurodepa. [IudpakumonHas pemertka.llonsgpusaius cBeTa.
EcTecTBeHHBIN U MONIPHU30BaHHLIM CBET. 3aKOH Marmoca. 3akoH bpioctepa. [IBoiiHOE
JTydernpenoMIeHUe.

Pasgen 2. KBaHTOBas ONTHKA ¥ aTOMHad QU3UKa

3aKoHHI TenmoBoro usnydyenusa. ®orosaddext. KBaHntoBasg runoresa u popmyna [1naHKa.
KopnyckynsapHoO - BOMHOBOY fyanii3M cBeTa. JInHerdudaThle cieKTphl. ®opmyna banbmepa.
[Toctynatsl Bopa. BopoBckas Mogenb aToMa BOZOPOfa U ee HepocTaTKu. ['unoresa me bpoiins.
BornHOBEIE CBO¥MCTBa MUKpodacTull. COOTHOIIeHHEe HeompeneneHHoCcTeH ['eit3enbepra.
YpaBuenue llIpenunrepa. KBanToBas 4yacTulla B OHOMEPHOM IMOTEHIIMAIbBHOU SIMe.
KBaHTOBOMeXaHMY€ECKas MOZeIb aToMa Bogopona. KBaHTOBLEIEe YuClia ¥ YPOBHU SHEPTUMU.
[TpaBumna orbopa. CriuH.

OO6I1mast TPYA0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

3auer
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B1.B.05 Teopus 31ekmpu4eckux ueneii

lenu ocBOEHHUS OUCUUIIIUHEL

Llenwro npenogaBaHus QUCLHUIIINHLL « TeOpus 3IEeKTPUUECKUX LeTlen» SIBISAETC:
M3y4YeHNe OCHOBHBIX IIOHATUM, OIIpeesIeHU U 3aKOHOB, KOTOPHIE IIUPOKO
UCIIOJIB3YIOTCS BO BCEX IOCJIENYIOLINX CIIelIMaIbHEIX OUCHUIINHAX. U3yueHue TOL]
HampaBlieHO Ha rTy00Koe IOHMMaHKe U 3HaHWe aHaUTAYECKUX U YUCJIEHHBIX METOOB,
KOTOPBIE OMMCHIBAIOT MIPOLIECCH B 9JIEKTPUYECKHUX LIEeIIX aHaI0T0BhIX cucTeM. Kypc
T3I],
IIpegHa3HayeH TaKXke [JId [OJIy4eHUs 3HaHUU 110 PEeLIeHUI0 IPaKTUYEeCKUX 3aay,
BO3HUKAMIIKX B IIPOLIECCE UCIIOIb30BaHUS COBEPILIEHHOT0 TEJIEKOMMYHUKAIIMOHHOT O
obopynoBanusi. [ucuunnuHa TIOL] aBasgeTCs OOHOM U3 MEePBLIX OUCIUIIINH, B KOTOPOU
CTYAEHTEI
M3y4aloT METObl aHajlku3a YCTPOKCTB 3JIEKTPO - ¥ paguocBia3u. OHa HaXOOUTCS Ha
CTHIKE
OUCITUIIINH, 00ecreunBammux 6a30By0 U CIelraIbHYI0 IOATOTOBKY CTYOEHTOB.
Huciunnuaa TILl obecneynBaeT GopMupoBaHue pyHOaMeHTa MOATOTOBKY OyTyIIUX
CIIeITMAJINCTOB U CO3MaeT HeoOXomuMyto 0a3y MJisl YCIeIIHOT'0 OBIafieHUus
IIOCJIeAYIOIIAMU
CIIeIMANIbHBIMU TUCIUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniavHsl B CTpykType OI1

IuciunnvHa «Teopus samekTpudeckux uemnei» b1.B.05 ABIseTCS OUCHUIIINHON 4acCTH,
dbopMuUpyeMoi y4aCTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUU O610Ka 1 yueOHOro miaaHa
OATOTOBKMU OakasnaBpuaTa mo HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OUCLUIIINHE «Teopus 3JIeKTPUYECKUX Ilelel» OIMMPAeTCs Ha 3HAHUM OUCIUIIINH(BI)
«Bricmass MaTeMaTuka»; «HWHbDopmaTuka»; «TeopeTHUYeCKHe OCHOBH
9JIEKTPOTEXHUKU»; «DU3UKaA».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6GeH MCIOIb30BATh MOJI0KEHUS, 3aKOHBI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
OJIs pellleHus 3afay nHxkeHepHoU mesatenbHOoCTH (OITK-1)

- Cnoco0eH BHIMIOJIHATh MaTeMaTHYeCKOe MOeIMPOBaHue 00BEKTOB U ITPOLIECCOB 10 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MMTAKeTOB MPUKIATHEIX IPOIPaMM
(TIK-1)

CopepxkaHue OUCIUIIINHEI
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Paspen 1. OnepaTopHBIA METOO aHanr3a Konebanuit B I

[TpuMeHeHHe OOHOCTOPOHHEr0 MpeoOpa3oBanus Jlamnmaca s aHATKM3a IEePeXOOHBIX KojlebaHun
B JIQL,. 3akousl OMa u Kupxroda mns usobpaxkenuid konebanuii. CxeMbl 3aMeIleHus
PEaKTUBHBIX 3JIEMEHTOB IIPU HYJIEBHIX X HEHYJIEBHIX HadaJIbHBIX YCIOBUSIX. AJITOPUTM aHalu3a
mmepexonHbIX KoneOaHuit B JIJLI omepaTopHbiM MeTomoM. OmepaTOpHEBIE ITepeqaToOYHbe
(GYHKLIMY yCTOMYMBEIX LIeTIeN U UX CBOMCTBA. XapaKTepUCTUYEeCKOoe ypaBHeHUe. Hynu u
nontockl. [lonuaoMm I'ypBunia u ero csoiictBa. Kpurepuu ycroruusoctu ['ypBulia 1 Muxaiinosa
P 2. BpeMeHHEBIE XapaKTEPUCTUKH

Crynenuatoe Bo3genucteue. Oynkiusa Xesucaiifa. [lepexogHasa xapaktepucTtuka JlI, ee CcBSI3b C
omepaTopHOU nepenaToyHou PyHKuen. UHTerpan [oamens. UMIynbCHOe BO3[EHCTBHE.
EpunnyHasg uMnynbcHas GyHKIud (bynkuus Jupaka). UMnynbcHas xapakTepuctuka Jl, ee
CBSI3b C OIlePaTOPHOM NepefaToyHo GyHKIMel. MHTerpan HanoXeHus

Paspmen 3. CnekTpanbHble IpencTaBaeHus Konebanuit B Il

AHanu3 CeKTPasbHOTO COCTaBa MepPUOANYECKHUX HerapMOHNYECKUX KOnebaHu C TOMOIILI0
psna Oypre. CeKTp aMIIUTYL U CIEKTP da3 mepruogrieckoro Konebanus. AHaIu3 pexxuMa
nepuonu4eckoro Kkonebanus B 1. MomHOCTh IEPUOOUYECKOTO HETAPMOHUYECKOT0
KornebGaHus. [IpeficTaBneHne HellepuogrdecKoro Konebanus uarerpanoM ®ypre. KomnnekcHas
CIeKTpasbHas IMI0THOCTh. OgHOCTOpOHHEE Tpeobpa3oBanue Pypbe. HaCTOTHHEINM MeTOH aHaIM3a
IIepPeXOOHbIX KolebaHuii B IeMsIX. Y CIoBUs 0e3bICKaXKEeHHOH ITepejauy CUTHaJo0B yepe3 Il
Pasmen 4. AHanmOroBele SEKTPUYECKHE QUALTPHL.

OnekTpudeckue QunbTph. ONpeneneHue, pekUMbI Harpy30K, Kinaccupukaiusg. 3afada
KJIaCCU4YeCKOT0 CMHTe3a lLiellel, 3aJayy allllPpOKCUMaluy U peanu3auuu. MeToab
anmnpokcuMaiuu o Te#nopy, mo YeOrwieBy. [TomuHOMUaMbHEE PUILTPE HUKHUX YaCTOT C
XapakTepucTuKaMu baTtTepBopTa U ¢ Xapaktepuctukamu YeOrwieBa. Ocnabnenue, IOPSIOK
bunbTpa, mepegaTouHsle GyHKIMU. Peanu3anus nepefgaToyHol GyHKIIMYA METONOM
ypaBHUBaHUS K03hpuiimeHToB. Peanu3salus neCTHUYHBIX LC- GUIBTPOB HUKHUX YaCTOT.
[TpuMeHeHUE peaKTaHCHOTO Tpeobpa3oBaHust YacToThl It pacyeta ®BY, I[1® u PO. ITpuniun
KacKaJHO- pa3Bsa3aHHou peanu3anuu ARC- GpunbTpos.

P ou I HHBIMY ITapaMeTpPaMu

OpHOpOMHBIE ANTMHHBIE TUHUY, IEPBUYHEIE ITapaMeTpHl. TenerpadHblie ypaBHEHUS TUHUM.
[Taparomue U oTpaKeHHbIE BOJIHEL B AJIMHHBIX IMHUSX, BTOPUYHEIE TapaMeTpHl. Pacnpenenerue
KOMIIJIEKCHBIX HAMPSXKEHUN U TOKOB B TUHUM. K03hDUIIMEHT 0TpaxKkeHUsI, BXOTHOE
COTIPOTHBIIeHHE. JIMHUY C TPeHeOPeKUMO MaJILIMU IIOTEPSIMU. PexkuM GeryIux BOJIH, PEXKUM
CTOSTYMX BOJIH, PEKUM CMEIaHHBIX BOITH B TMHUYU 06e3 II0TePb.

Pasgen 6. HenuHeVHEIe Pe3UCTHUBHEIE LIEIN.

BonbT- aMnepHble XapaKTEPUCTUKY TUIIOBBEIX HEJIMHEHMHBIX OBYXIIOMIOCHBIX 3JIEMEHTOB.
Annpokcumanys BAX HeTMHENHOI0 PE3UCTUBHOIO OBYXIIOIIOCHUKA CTEII€HHBIM I10JIMHOMOM,
OTpe3KaMU NPSIMBIX JIMHEU, S5KCIIOHEHIMAIbHEIMU (PYHKIKUSIMY. AHANIN3 PE3UCTHUBHOU LIEIHU C
OJHUM HeJTMHEeWHHIM [IBYXIIOIIOCHUKOM B peXkHMe IIOCTOSHHOTO ToKa. HaxoxneHne pabouei
TOYKH 110 OJHO3HAYHOU U MHOTro3HayHOU BAX. CtaTudeckue u nuddepeHiinanabHbe
rmapaMeTphl. AHanmu3 HenuHerHoU Il mpu rapMOHUYECKOM BO3[IeHMCTBUM. PeXXuM Mabx U
Oompinux KoneOanui. CIIeKTPEl peaklnuit HeMMHEWHOTO PE3UCTUBHOTO 3JIEMEHTA IIPH
MIOJIMHOMHUAJIbHOM U TUHEeWHO- ToMaHoX BAX. KoadhpuiineHT HeTHHEWHOCTH.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL

180 gac(oB), 5 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.06 IIpukaadHblie nakemvbl MO0e 1UPOBAHUS

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIUHE «[IpUKIagHbIe TaKeTH MOOETMPOBAHUS»
SIBIISIETCS:

nproOpeTeHne 3HAHUHM U HAaBHIKOB B TEXHOJIOTHYM KOMITBIOTEPHOT'0 MOJIeTMPOBAHUS
B IIporpaMMHOM cpefe (cucteme) MATLAB.

MecTo pucuuniavHe B CTpyKType OII1

HucnunnuHa «[IpuknagHble makeTs MoaenupoBanusi» b1.B.06 gBIsgeTcs OUCUUIIIMHON
yacTtu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010ka 1 yueOHOTO
njlaHa IOATOTOBKM OGaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».
W3yuenue gucuunnuHbl «[IpuKiagHbBle aKeTH MOJAENMPOBAHUSI» ONUpaeTcd Ha
3HaHuM gucuuniauH(el) «MHbDopMaTHKa»; «MaTeMaTUKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuu ¢ PTOC:

- Crmoco6eH MOHUMATh MIPUHIUITE Pab0TH COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gesatenbHocTy (OI1K-4)

- Crtoco6eH BHITIONHATH MaTeEMaTUYeCKOe MOLEeTUPOBaHre 00bEKTOB U MIPOLIECCOB 10 TUIIOBHIM
MeTOOuKaM, B TOM 4HCJIe C UCIOIb30BaHUEM CTaHJapTHHIX TaKeTOB MPUKJIaJHLIX IPOrPaMM
(TIK-1)

CopepxkaHue OUCIUIIINHEI

Pazgen 1. 3nakomcTBo ¢ MATLAB. OcHOBHEIE 00BEKTHL 93b1Ka MATLAB

CocraB, Ha3HaueHUe, nHTepdelic u cucteMa momoIry MATLAB. PexXum mpsIMBIX BHIYHCIEHUH.
Ba3zoBrie 00beKTH si3bika MATLAB. PaGouast 0671acTh TaMsSITH ¥ COXPaHeHKe NaHHBIX. [IpaBuita
¥ IpuMep opopMIeHUS NEKTPOHHOTO OTYETa

Paspmen 2. Onepanuy ¢ MaTpULlaMu

MaTpuilsl yucaoBoro tTuna. OyHKINY reHepaluy TUIIOBLIX MaTpull. [IpeoOpa3oBaHue MaTPHII.
[ToaneMeHTHEBIE Omepaluy ¢ MaTpullamu. Onepaluy ¢ MaTpUIlaMH B 3afladyax IMHEHHOU
anredprl. TPaHCIIOHUPOBAHUE ¥ SPMUTOBO COMpsKeHne MaTpull. OOpallleHre MaTPHUII.
MartpuuHoe nenenue. HopMmel MaTpullbl ¥ BeKTopa. Onepanuu ¢ MaTpUllaMy B 3agadax
MaTeMaTH4YeCKOM CTaTHUCTHKHU
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Pazgen 3. Tuis MacCuBOB

MaTpHuLbl YUCIIOBOTO, IOTUYECKOTO ¥ CUMBOJIBHOTO THIMa. MaCCUBHI 3aucel (CTPYKTYPHI).
Maccusbn s4eek. OnpeneneHre Tula MaCCUBOB

Pasmen 4. CpencrtBa rpaduku

OO1m1e TPUHIUIIEL TIOCTPOEHUS U opopMieHus rpadukoB. [JByMepHble rpadUKy U yIIpaBIeHNe
UX CBOMCTBaMHU. TpexMepHble rpa¢UKy U yIIpaBiieHNe UX CBOMCTBAMU

Paspen 5. Pexxym nporpaMmupoBanus: script-darinsl u function-gaiink

PexuMm nporpammupoBanus. Ha3HaueHue U IIpaBuia co3maHus script-dainos u function-
(dannos. Beoa/BrIBOA maHHBIX. [Tay3a 1 4OCPOYHOE IIpephiBaHue IporpaMMel. Co3maHue u
xpaHeHue M-¢daiinos

Pasgen 6. PexxuM mporpaMMUDPOBaHMA: OIlePaTOPLl Pa3BETBAECHUN U IIUKIIOB

OmnepaTopHsl OpraHuU3alluy pa3BeTBieHui: if, switch. OnepaTopsl opranu3aluy IUKIOB: for,
while, break

Pasgen 7. TumnoBble YMCIEHHLIE METOOEL

Omnepaiuu ¢ MHOTOYJIeHaMH. BriuncieHre KOpHEH YpaBHEeHUS. ATITPOKCUMAIIUS U
HHTEepIogus. [I0MCK TOKaIbHBIX MUHUMYMOB. YUCIIEHHOE UHTETPUPOBAHKE

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

3auer

b1.B.07 3aeKkmpoHukKa

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenofaBaHus OUCHUIIIMHEL « DJIEKTPOHUKA» SIBIISIETCS:

IIOIrOTOBKa 0aKajaBpoOB B 00/1aCTH GYHKIMOHUPOBAHUS 9JIEMEHTHOMN Oa3b
Pafro37IeKTPOHHOM allllapaTyphl U Co37laHue He0OXOIUMOY OCHOBHI [I7IS YCIIEIIHOTO
OBJIAEHUS TTOCNIEAYIOUIMMY CIIeIMaTbHEIMU JUCHUIIINHAMY y4e0HOoTOo IITaHa.

MecTo pucuuniavHel B CTpyKType OI1

HucnunnuHa «9nekTpoHuKa» B51.B.07 aBnseTcda QUCHUNIAHON 4acTu, GOpPMUDPYEMOU
y4acTHUKAMU 00pa30BaTeNIbHEIX OTHOIIEHUY 010Ka 1 yueOHOTO IMjIaHa MOATOTOBKH
O6akanaBpuaTa mmo HampasneHuio «11.03.01 Paguorexnuka». M3ydyeHHe OUCHUIIUHBL
«JNIeKTPOHUKaA» ONUpaeTCsd Ha 3HAHWM OUCHUINIUH(BI) «MaTemaTuka»; «Teopus
3JIEKTPHUUECKUX Ilenei»; «du3nka».

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Crmoco6eH peanu30BbIBaTh MPOTPAMMEBI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crmoco6eH BHITIONHATH pacueT U MIPOEKTUPOBaHUe JeTaliel, y3JI0B U YCTPOMCTB
pPaguOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUUECKUM 3aJaHUeM C UCIOIb30BaHUEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCHUTIIMHEL

Pasgen 1. KOHCTPYKTUBHO-TEXHOIOTMYECKUE OCHOBLL MUKDPOSJIEKTPOHUKM.
OCHOBHBIE ITOHSTHS MUKPOSJIEKTPOHUKHU. [ MOPHUOHbIE HHTETPaIbHEIE CXeMbI. TOHKOIIJIEHOYHEIe

¥ TOJICTOIIJIEHOYHBIE CXeMEI. [10/TyITPOBONHUKOBLIE HHTETPAJIbHEIE CXeMBl. CITIOCOOB! U30ISLIUN
VHTEeTpaJIbHbIX 3JIEMEHTOB. JJIEMEHTHI II0JIyIIPOBOAHUKOBEIX UHTEIPaJIbHEIX cXeM. ba30Bbie
TEXHOJIOTHUYECKHe OTepaluu, UCIOIb3yeMble IIPU CO3JaHUM MHTErpaibHbIX cxeM. OCOOeHHOCTH
OOJIBIITNX UHTETPAIbHAIX CXEM.

Pasmen 2. OCHOBEI CXEMOTEXHUKH aHAJIOTOBBIX MHTEIPDAIbHBEIX CXEM.

CocTaBHbIE TPAH3UCTOPHL. ['eHEpaTOPEl CTaOUNIBHOTO TOKA. [JuHaMU4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIMAJIBHOTO YPOBHS. OCHOBHEIE KaCKa[bl aHAIOTOBBIX MHTEIPAJIbHBIX CXEM.
OmepalliOHHBIE YCUTIUTENIN - OCHOBA 37IeMEeHTHOM 0a3bl aHaIOrOBHIX MHTETPaIbHBIX CXEM.
Croenuanu3upoBaHHbBIe MHTEIPAJIbHBEIE CXEMBI, UCIIOJIb3yeMble B TeIEKOMMYHUKAIMOHHOU
amnmaparype.

Paspmen 3. OCHOBHI CXEMOTEXHUKH ITM(MPOBLIX MHTETPANIBHBIX CXEM.

Jloruyeckue onepaluu 1 Ioruueckre 3jieMeHThl. OCHOBHEIE ITapaMeTPH IU(POBHIX
WHTETrpaibHbIX CXeM. [IMOHO-TPaH3UCTOPHAS U TPAaH3KWCTOPHO-TPAH3UCTOPHAS JIOTUKM.
OMUTTEPHO-CBA3aHHas JIoruKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTUKa. JIoTudyecKre 31eMeHTE
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHarwIyie yCTPpOUCTBa.

O61masi TPYyI0EeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTalluN

3aueT

b1.B.08 IIpukaadHvie Memodbl onmumu3auuu 6 paduomexHuyecKux cucmemax

Ilenu oCBOEHUST MUCLUIIIMHEL

Llensro npenogaBaHus OUCLUIIINHEL «[IpUKIagHBIE METOOB OIITUMU3ALIUM B
PaguOTEXHUYECKUX CUCTEMax» SBJISIETCS:

Llenbio MpernofaBaHus QUCLUIIINHEL SIBNIsieTCS u3ydeHue OakanaBpamu (B)
IIPUHLIUIIOB ¥ METOMOB pelleHus 3afgay ontumusanuu (O) paauoTeXHUYECKUX CUCTEM
(PTC), a TakKe KOHKPETHBIX IPUMEPOB onTUMHU3auuu nocrpoenus PTC. [JucuunnuHa
IOJIZKHA CII0COOCTBOBAThH PA3BUTHIO V OaKalaBPOB 3HAHUM IIPUHITUIIOB ONITUMU3AIIUY U
yMEHHS 'PaMOTHO (POPMyIHPOBaTh IOCTAHOBKY ONTHMMU3alMOHHBIX 3afay4 U
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MICII0JIb30BaTh UMerolleecs: MaTeMaTudeckoe (MT) ofecriedyenre [js peuIeHUs
KOHKPEeTHHIX 3afay PTC ¥ ycTaHaBIUBATh BIUSHUS ITOMeX Ha Pab0TOCIIOCOOHOCTh
CHUCTEM.

MecTo pucuuniavHel B CTpykType OII1

OucuunnuHa «IIpuKIagHble METOOB ONTHMHU3AIMKM B PagUOTEXHUYECKUX
cuctemax» b1.B.08 saBnseTcs OUCHUNIMHOKW 4YacTH, GOPMHUPYEMOU ydYaCTHUKaAMHU
00pa30BaTEeNIbHEIX OTHOIIEHUH 610Ka 1 yuyeGHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpasneHuwo «11.03.01 Paguorexnuka». H3ydeHue OucUUIIIUHBEL «[IpuKiagHbie
METOOBl ONTHMHU3AIUU B PAaJUOTEXHHUYECKUX CHUCTeMax» ONHUpaeTcsd Ha 3HaAHUU
mucuunarH(b) «Teopus BepOSATHOCTEM M MaTeMaTU4eCKas CTaTHUCTHUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIeNOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH peann30BLIBATh MPOrPAaMMbI 9KCIIEPUMEHTAJIBHBEIX UCCIeIOBAaHUM, BKITI0Uasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkKaHue OUCLUIIINHEI

Pasmen 1. Beenenue. [IpHHITUNIBL ONTUMU3AINY PAOAOTEXHUYECKUX CUCTEM
[TocTaHOBKa 3afay ONTUMU3ALUY PafUOTEeXHNUYECKUX CUCTEM. MaTeMaTU4YecKue MOJesy 3afayd

ONTUMU3ALUY PAOUOTEXHUUECKUX CUCTEM.
Pa3pen 2. MopenvpoBaHre pPaglOTeXHUYECKUAX CUCTEM

Hepapxusi MOgenupoOBaHUS pafuoTEXHUYECKUX CUCTeM. MofenupoBaHre KaHal0B CBI3U.
[leTepMUHUDPOBaHHEIE MOLENIU CUTHAIOB U ToMex. CToxacTuuyeckue Mofenu. CiydalHble
BenuuuHLL. CloydaliHble IPOIeCcCH. MofmenupoBaHue ceTel U CUCTEM CBSI3U. ['padoBbie Momenu.
Mopenu MaccoBoro 00CTyKUBaHUS.

P ITUMU3AIUI HOTEXHUYECKUX CUCTEM

O61mas nocTaHOBKA 3afjayd ONTUMU3aIMKU. MeToos ODHOMEPHOM 1 MHOTOMEPHOM OITUMU3aINH
C orpaHUYeHUSIMU U 6e3 orpaHuYeHui. MaTeMaTH4eCcKoe IIporpaMMUpoBaHue. MeTobl
pellleHr st MHOTOKPUTEPUANIbHEIX 3afa4. MrpoBble MeTOOB! ONITUMU3ALKY. [JTUHAMUYeCcKoe
[IporpaMMupOBaHue.

Paspen 4. [IprMepEl ONTUMUA3ANNY PAOUOTEXHUYECKHAX CUCTEM

BrI60p onTUMabHEIX BEICOT ITOJIBECA @aHTEHH PAaguOpEeNIeNHBIX CUCTeM. BEIOOD ONTHMabHEIX
MeCT PacCIIOIOXKEHUS PETPAHCIATOPOB PafuOpeNeNHEIX cucTeM. [IocTpoeHNEe O TUMAaNIbHEIX
TpacC BHYTPU30HOBOU

OO6I1mast TPYAOEeMKOCTD TUCITUIIINHEL
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144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

OK3aMeH

B1.B.09 Co30aHue KOHCMPYKMOPCKOU 00KyMeHmMauuu ¢ ucno/ib308aHuemM
KOMNbIOMepPHbIX MexXHOo/102ull

Llenu ocBOeHUST OUCLIUIIIMHEL

Llenbio npernomaBaHus OUCHUTIINHEL «Co3MaHne KOHCTPYKTOPCKOM NOKYMEHTAIIUHU C
MCIIOJIb30BaHMEM KOMITbIOTEPHBIX TEXHOJIOTUW» SIBIISIETCS:

M3y4eHNe BHIIOTHEHUS TPOEKTHOM M KOHCTPYKTOPCKOM TOKYMEHTAIUH T10
HOPMAaTHUBHLIM JOKYMEHTaM C HUCIO0/Ib30BaHNEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH.

MecTo pucuuniuHe B CTpykType OI1

HucuunnvHa «Co3gaHue KOHCTPYKTOPCKOM [OOKYMEHTaluM C HCIOJIb30BaHUEM
KOMIIbIOTEPHBIX TexHonoruii» b1.B.09 saBnseTcsd OUCIUNINHOKA YacTd, GOPMUPYEMOU
y4acTHUKaMu 00pa30BaTeJIbHBEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuaTta mo HampaneHuio «11.03.01 Paguorexnuka». M3ydeHUe AUCHUIIIUHBL
«Co3pmaHue KOHCTPYKTOPCKOM OOKYMEHTAIUHW C MCIOJIb30BaHHEM KOMIIBIOTEPHBIX
TEXHOJIOTHU» OMUpPaeTCs Ha 3HAHUU AUCHUNNUH(b) «MHXeHepHas U KOMIbIOTEPHAS
rpaguka».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMKAX KOMIIETEHITNN:
B cootBeTctBuE ¢ PTOC:

- Cnoco0GeH IOHMMATh IPUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHon mestenbHocTy (OITK-4)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUN CTaHIapTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMaTUBHBIM
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. STambl IpOEKTHPOBAHUS 3JIEKTPOHHBIX CPEIICTB
Llenu v 3amayu Kypca. 2Ku3HeHHbIH UK u3genus. OpraHu3alys mpoliecca MpoeKTHPOBaHUS

371eKTpoHHOU amnnapaTypsl. HUP. 3tansl OKP - TexHudyeckoe 3afaHue, TEXHUUECKOe
IIpeJioKeHNe, 3CKU3HBIM TPOEKT, TEXHUUECKUM ITPOEKT, pabouyee IPOEKTUPOBAHUE.
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Paszgen 2. Bugbl TeXHUYECKOW JOKYMEHTAlUN
[IpoekTHas U TexHUYECKas JOKyMeHTalusa. CTaHOapTU3alus B IPOEKTUPOBAaHUU 31€KTPOHHBIX

CPEe[nCTB.

Paspen 3. CTaHmapThH

YpoBHu cTaHmapToB. Bunsl ctaHmapToB. CUCTEMEI CTAHOAPTOB.

Pazpen 4. ECK]I. CxeMHas JOKyYMeHTaIusg

Ocuosuble monoxenus ECK]I. Oco6eHHOCTH BHIOTHEHUS CTPYKTYPHBEIX cxeM. Oco6eHHOCTH
BHITIOJTHEHUST PYHKIIMOHAIBHEIX cxeM. OCOOeHHOCTH BBHIOTHEHUS 3JIEKTPUUYECKUX CXeM U
TepeyHs 371IeMEeHTOB K HEl.

Paspen 5. ECK]I. KOHCTPYKTOPCKas JOKYMEHTAIUug

Ocuosuble monoxenus ECK]I. KoHcTpykTopckas fokyMmeHTanus. OCOOEHHOCTH BHITIOJTHEHUS
yepTexkel peraneii. OCoOOeHHOCTH BHIIOHEHUS COOPOUHBIX YepTekel U crenupuKami K
CcOOPOYHEIM €JUHUILIAM PAa3HOTO YPOBHS CIOXKHOCTH.

Paspen 6. ECK]I. OneKTpoHHas OOKYMEeHTalus

ONeKTPOHHAIM KOHCTPYKTOPCKUM TOKYMEHT. JJIeKTPOHHas noanuck. MUudopmanuoHHo-
YAOCTOBEPSIOLINAN TUCT

P 7. ECTI. TexH ruyeckas JOKVMEeHTAIIus
OcHoBaele nonoxenus ECT]I. TexHonoruyeckas JOKyYMeHTaLUs
P ECTTIIIL. Texn rHYecKas IOOrOTOBKA IPOKU3BOICTB

OcHoBurule nonoxenus ECTIIII

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

3auer

Bb1.B.10 Teopus 31eKmpu4eckoli cés3u

Llenu 0CBOEHMS TUCHUIIINHEL

[lenpio IpenofaBaHus QUCLHUIIIUHEL « Teopus 371eKTPUYeCKON CBA3U» SIBIIETC:

Llenbio penofaBaHus QUCLUIIINHEL « Teopusl 31eKTPUUECKOU CBI3U» SIBIIETCS
M3JI0KeHNe OCHOBHEIX 3aKOHOMEPHOCTel 00MeHa nH(opMalreil Ha PaCCTOSHUH,
ob6paboTku, 3¢ HeKTUBHOIM Nepefayu U MOMeX0yCTOMUYUBOT0 MPUEMA B TEXHUYECKUX U
€CTeCTBEHHBIX CHUCTEMax Pa3JIN4YHOro Ha3HayeHUus U (popMupoBaHus GyHOaMeHTalbHBIX
3HQHUY OCHOB TEOPUU JIETEePMUHUPOBAHHBIX U CITy4alHBIX aHAJIOTOBBIX U IU(POBBIX
CUTHAJIOB ¥ CUCTEM UX Ipeobpa30BaHusl, OCHOB IIOCTPOEHUSI COBPEMEHHBIX CUCTEM
dbopmupoBanus , 06pabOTKU U Nepefavyy CUTHAIOB, METOOOB aHAJIOTOBOM U TG POBOM
MOJYJISIMY CUTHAJIOB AJIs1 KAHAJIOB C IOMEeXaMH B TOM 4UCJIe ONTUYECKUX, IPUHIUIIOB U
MEeTOOOB MHOTOKaHaJIbHOY NTepefadyy, XpaHeHNUs, pacIpenesieHus U IpueMa
INUCKPETHBIX U HEIIPEPHLIBHEIX COOOLIEHNM, METO0B IIOBHIIEHNS 9HEPTETUUECKOU U
CIeKTpasibHOM 3 ()EeKTUBHOCTH CUCTEM UHGPOTEIEKOMMYHUKALMY 0a3upYIOUIUXCS Ha
byHIaMeHTalbHOU TEOPUU BPEMEHHOTO0, CIIEKTPAIbHOTO ¥ KOPPENAIMOHHOT0 aHaIh3a
CUTHAJIOB, B TOM YKCJIe B ONITUYECKOM fuana3oHe, CI0COOCTBOBATh Pa3BUTHUIO
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TBOPYECKMX CITIOCOOHOCTEM CTYOEHTOB, YMeHUI0 (OPMYyIUPOBATh U PeIlaTh 3adaun
ONITUMHU3AIIMU CUCTEM CBSI3U, YMEHUIO TBOPYECKYU IPUMEHSITh U CAMOCTOSITEIHHO
TIOBBIIIIATH CBOM 3HAHUS B 0071acT UHGOTEIEKOMMYHUKAINN, GOTOHUKY U
onTOUHGOPMATHUKH.

MecTo gucuunIrHLL B CTPyKType OI1

HucuunnvHa «Teopus snekTpudeckou cBsa3u» b1.B.10 gBasgeTcsa OUCIUIINHON YaCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeNIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
oAroTOBKM OakKasnaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OUCUUIINIUHL «Teopus 31eKTPUYEeCKON CBI3U» ONUPAETCS Ha 3HAHUU OUCIUIIINH(BI)
«Bricirasgs MaTteMmaTHKa»; «J[MCKpeTHas MaTeMaTHKa»; «TeopeTHdYeCKHe OCHOBEI
9JIEKTPOTEXHUKM»; «DPU3MUECKNe OCHOBHI SJIEKTPOHUKU».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crtoco6eH UCI0Ih30BaTh MOJIOKEHUS, 3aKOHEl ¥ METObl €CTECTBEHHLIX HayK U MaTEMATUKU
IJIS1 pellleHus 3afa4 MHXKeHepHoU fearenbHocTy (OITK-1)

- Crtoco6eH BHITIONIHATh MaTEMaTUYEeCKOEe MOAETUPOBaHre 0O0bEKTOB U MIPOLIECCOB M0 TUIIOBEIM
MeTOOUKaM, B TOM YUCJIe C UCIIOJIb30BaHUEeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOrpaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL

P 1 Ve CBeIeHNS 0 CHCTEMAaX KTPOCBS3H

[TousiTue nHGOPMaIUY, COOOIIEeHNUs, CUTHajIa. Mofesnb CHCTEMEI Ilepefayu
rHpopmauuu.Knaccudukaiys CUTHAIOB B KaHallaX CBsI3U. MicTopuyecKue faThl B UCTOPUHU
cBs3u u TenekoMmyHuKanuuii. ASCII (American Standard Code for Information Interchange).
TenerpadHusii TpexpeructpoBeid Kog MTK-2. MeTombl CHCTEMHOT0 aHaIu3a
TeJIeKOMMYHHUKalui. BpeMeHHO! ¥ 4aCTOTHHIM aHalu3. BepOSATHOCTHLIE TOAXOMH B
IIOCTPOEHUY U ONITUMHU3ALUY CUCTEM CBsI3U. CTaTHCTUYECKas Teopus o0HapyKEeHUSI CUTHAJIOB U
OlLIeHKM UX IIapaMeTpoB. Teopusi uHGopMaluu 1 KogupoBanus.CoobiieHre 1 CUTHAJIb
PapnoTrexHnyeckue LieNy U CUTHAJIB: aHAJIOTOBEle, KBAHTOBAaHbIE, OUCKPETHRIE, IIU(POBLIE.
Mopernsb npoliecca KOMMYHUKAIUU. DTaJIOHHASA MOJe/Ib B3aUMOEUCTBUS OTKPHITHIX CUCTEM
(OpenSystemInterconnect - OSI). OcHoBHEIE TPeoOpa30BaHUs WHPOPMAIMOHHBIX CUTHAJIOB B
rdpoBoit cBsa3u. PopMaTUpPOBaHKe: 3HAKOBOE KOOUPOBaHUE, IUCKPETHU3AIINS,
kBaHToBaHue, MKM. Ilepengada BuneocurtanoB: NRZ, caMOCHHXPOHU3UPYOIIHECs PopMaTH,
¢da3oBoe KogupoBaHUe, CTPYKTypa CUCTEMEHI Tepefaun nHpopmaimuu, Knaccupukaims KaHaioB
nepegayu “HQOPMAIIUHU.

Paspen 2. CekTpHl IEPUOOUYECKUX ¥ HENIePUOOUYECKHUX CUTHanoB. [Ipeobpa3oBanne Pyphe
BekTopHbie Momenu curHanoB. O600meHHbN psan Oypre.BekTopHOE pefcTaBeHre CUTHaNa.
[TonsTue 6a3uca, HOPMBI, CKAJIIPHOTO ITPOKU3BENEHNS CUTHAJIOB, OPTOTOHATBHOCTY CUTHAJIOB,
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OPTOHOPMMPOBAHHOTO Ga3uca CUTHANOB. AnreOpandyeckas CTPYKTypa MPOCTPAHCTBA CUTHAJIOB.
['eomeTprueckas CTPYKTypa IIPOCTpaHCTBa CUTHAJIOB. HopMa curHasna. JHeprus CUrHaia.
MeTprKa npocTpaHCcTBa CUTHaI0B. CKansgpHOe MPou3BefeHre CUTHAIOB. ba3uCHEIe CUTHAIHL.
O6o061mmenHsit psag OypbeCreKTphl TEPUOTUYECKUX CUTHAIOB. QOPMEI CIIEKTPAIbHOTO
IIpefCTaBlIeHNs IEPUOOUYECKOT0 CurHasa. CIIeKTphl IepUOgAYEeCKUX CUTHAJIOB INHEWYaThIe U
ouckpeTHble. CIIEKTPHL HEIlepUOAUYEeCKUX CUTHAI0B. Mofenb HellepuogquieCcKoro CUrasa Kak
IIpefebHOrO ClIy4yas IepUuogUueCcKoro CUTHaja , KOraa epuoy IIOBTOPEHUS CTPEMUTCS K
6eckoHeyHOCTH. OM3UUYECKUIN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CHTHala. MaTeMaTU4eCKu U
(bu3nyecKuil CIeKTp HellepuoJniecKoro curuana. [Ipsamoe u obpaTHoe mpeobpa3oBanre Oyphe.
CBoiicTBa npeobpa3oBanus Pypbe

Paspen 3. CHGKTQ&HBHO-KOQQeHﬂHI/IOHHHﬂ dHaJIN3 NETEPMUHVWPOBAHHLBIX CUTHAJIOB B
HH@OTGHGKOMMS{HHK&EHH

AHanmuT4yeckul curHas. KBagpaTypHbIM U CONPSIKEHHBIN CUTHANEL. [Ipeobpa3oBaHue
T'unbbepta. CrieKTpaibHas MIOTHOCTh aHaIUTUYECKOT0 CUTrHasa. [IpeoOpa3oBanue ['unbbepra
BO BpeMeHHOM obnacTu. [Ipeobpa3oBanue ['nnbbepTa Bo YacTOTHOM o6macTu. [Ipeobpa3oBaHue
T'unpbepTa It rapMOHUYECKUX CUTHAJIOB.IIOHSTHE Y3KOIMOJIOCHOT0 cUuTrHana. ®opMupoBaHue
KOMIIJIEKCHOM orubarolre II0JI0COBOr0 CUTHaNa.Pacpenenenue sHePTuy B CIIEKTPe
HeIepruoJuYecKoro curtana. PaBencTso ITapceBans u o6obuieHHas ¢popMyna Pames.
JHepreTUYECKUY CIEeKTP CUTHala. Pacipenenenrue 9HepPruy B CIIEKTPE BEIeCTBEHHOT O
HeIepuogniecKoro curuasna. IhdekTuBHas IIMPHHA ClIeKTpa curHana. KoppensiuuoHHbIE
MOMENHY JeTEPMUHHAPOBAaHHBIXCUTHAIOB. ABTOKOPpENAMOHHAas (PYHKIIKS BEIIeCTBEHHOTO
curHana (AK®)u ee cBoiicTBa. CBs13b AK® curtHasna ¢ ero sSHepreTu4eckuM cruektpom. AK®
IIEPUOOAYECKOT0 BEI[eCTBEHHOT0 cCurHasa. CBepTka curHanoB. CUrHasl Ha BBIXOME JIMHENHOU
cucTeMbl. YaCTOTHAS XapaKTEePUCTUKA JIMHENHOU cUCTeMBl. CBEPTKa [IBYX CUTHAJIOB BO
BPEMEHHOH U 4acTOTHOH 0b6acTu. COOTHOIIE

Paspen 4. [IuCKpeTHBIe CATHAIIBL B PAAUOTEXHUKE U TeIeKOMMYHUKAIUK. CIeKTPHl AUCKPETHBIX
curHasnos .JIucKkpeTHoe npeoOpa3oBanue ypre. AnroputMmel BI1D,

IrcKpeTH3anus aHajaoroBoro curiasna.Teopema KorenpbHruKoBa. [ucKpeTHOe mpeoOpa3oBaHue
®ypoe.[luckpeTr3alys 10 BpeMeHU U KBaHTOBaHUE 110 YPOBHIO. CTPYKTypa U pa3psigHOCTh
AIITI. Ilym KBaHTOBAaHUA. AMINIUTYOHO-UMITyIbCHaA Moaynanusd (AMM), mupoTHO-UMITyIbCHAS
mopynauusa (IIMM), Bpemsa-uMnynbcHasg Mopyianusa (BMM), uMynbCHO-KOIOBas MOTYISAIUS
(MKM). MaTeMaTr4ecKasi MOJeIb IUCKPETU3UPOBAHHOI0 CUTHAla. TeopeMa KoTenbHUKOBA.
O6o00menHsi psan Oypbe 10 cucTeMe 6a3UCHBIX (OPTOrOHANBHEIX) QyHKIUN KoTenmbHUKOBa (pSan
KorenvHuKOBa) BoccTaHOBIEeHNE aHAIOTOBOTO CUTHAA 110 AUCKPETHHRIM OTCYeTaM.
CnekTpasnbHas IIOTHOCTh 6a3ucHBIX QyHKIMN KoTenbHuKoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHana. [Ipeobpa3oBanue Oypre Oy OUCKPETH3UPOBAHHOTO CUTHana. IhdeKT HamoKeHUsI
TIPY AMCKPEeTHU3aluu - 3jaucuHr. CneKTp AUCKPEeTU3UPOBAaHHOT 0 CUTHAA MPY IPOU3BOJIbHOU
dhopMe IUCKPETU3IUPYIOUINX UMITYIbCOB, OTIMYHAIX O JenbTa-QyHKIMN. Moaenb qUCKPETHOTO
CHTHaJIa B 4aCTOTHOM obOnacTu. [IuckpeTHoe mpeobpa3oBanue ®ypre. [ToBopaunBalolme
MHOXKUTENHN U UX CBoMCTBA. BricTpoe npeobpasoBanue dypre (BI1®) . Anroputmel BII® ¢
IIpopexXuBaHUeM 110 BpeMeHu. Anroputmel BI1® ¢ mpopexuBaHUEeM 110 YacToTe. [IpuMeHeHne
BII® nd BEIUMCIIEHUS CBEPTKHU.

P M SIS CUTHAJIOB B HOTEeXHUKEe U TeIeKOMMYHUKAIIUU

Buprl aHanoroBoi MOOyIANUY: aMIJIATyOHAS MOTYIALKS, yriaoBas Mmoaynsuusa( UM, OM,
OO®M), mraoBeHHas nonHad (a3a, MTHOBEHHAS 4aCTOTa. BpeMeHHEIen BEeKTOPHEIE AHarpaMMEL
MOZIYJIMPOBaHbIX CUrHaI0B. CIIEKTPEl MOOY/IMPOBaHHBIX CUTHAJIOB. [leMonynsanusa AM cursana.
AMINIUTYOHOE JIeTEeKTUPOBaHKe, KBaIpaTUYHOE NEeTeKTUPOBaHue (HeluHeltHoe Tpeobpa3oBaHue
B pexXUMe MaJioro CUTHasla). banaHcHas MOOyNsALUs CUTHAJIOB U IIOfaBIeHNEe HECYIIIET0
CUTHAaJla. YHUBePCaIbHBIM KBapaTyPHBIU MOOyIaTop. PopMUpOBaHNEe KOMIIJIEKCHOU
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orubatomeit (Baseband signal).lludposast mogymnsiust curianoB. CUTHAIB C DUCKPETHOM
aMIUIUTYIHOU Momynsinuei. [JuCKpeTHas YaCTOTHAs MOOYJISILUKS CUTHAJO. [JucKpeTHas (ha3oBas
MOAYJIALKS CUTHAJOB. [[MCKpeTHAs KBafApaTypHas MOYISALNS CUTHAIOB. T€XHOJIOTUY U BUIBI
1upPOBOM MOAYISALMY B COBPEMEHHBIX CUCTeMax CBsi3u. LludpoBasi OuHapHas MOTYJISIUSA: OOUH
CHUMBOJ - oguH 6uT. CUrHanbHEIE CO3Be3aus, ha3oBasi MIOCKOCTh CuHGpa3Ho! | 1 KBafipaTypHOI
Q xommnoHeHT. LludpoBasd kBagpaTypHas Momynsaius KAM 16: ogus cuMBoin - 4 6uTa B TOM XKe
nonoce dyactoT.Kop I'pesi. PemetuaTtasa mopynsanusa. CurHajabHble-KOIOBEIE KOHCTPYKITUHT
IKA(POBEIX CUTHAJIOB.[I0MEeX0yCTOMUYUBOCTD PA3IUYHbLIX BULOB MOAYIALUA

Pa3pen 6. MaTemaTryeckue MOIOeNN CAYYaWHBIX IPOIeCcCOoB. [TpoxoxaeHne CIy4YanHbIX

IIPOLIECCOB Yepe3 NMHEHHbIE IIelH.
CnyuyaiiHble CUTHAJIB U X CTaTUCTUYECKNE XapaKTePUCTUKU: QYHKIMS paclipefe/ieHus

BEPOSATHOCTH , IJIOTHOCTh paclpefesieHus BePOSITHOCTUA. YK CIOBbIe XapaKTePUCTUKHN3aK0OHa
pacmpeqeneHus: MaTeEMaTUUYECKOEe OXUIaHKWe, TUCTIEPCUS, aBTOKOPPENSAIMOHHAST PYHKINS
CITly4arHOro mpouecca. CTaliioHapHble U 3proaudeckue curHasbl. CUTHAIB C HOpMalbHbIM
3aKOHOM pacIipefeieHus BePOSATHOCT MTHOBEHHBIX 3HaueHu. CBA3b KOPPEIALUuU 1
HE3aBUCHMOCTH BEIOOPOK M3 HOPMAJIbHOTO CIy4YaiHoro curtasna. Csisb AK® c sHepreTnyeckum
CIIEKTPOM CJIyYalHOT0 CUT'HajIa, TeopeMa Bunepa - XuH4YMHA, MHTEPBAJI KOPPEIAuun, Oesblii
IIyM. Y3KOIIOJIOCHBIE CITy4YaiHBIe MPOIIECCH, pacmpeneeHue orubarome u Gpasbl
Y3KOIIOJIOCHOT'O CITy4arHOro mpouecca. CieKTpalbHO-KOPPENANNOHHBIN aHaIA3 IIPOX0XKAEHU S
CJIy4YalHBIX CUTHAJIOB Yepe3 JIMHEeWHbIe

P 7 HOBEI TEOPHUH I YW UH Manuu.H MAallOHHBIE XapPaKTEePHUCTUKHU
HACTOYHUKOB HUM ¥ KaHAJIOB.JHTPOIHUS U KOTUYECTBO HHPOPMAILIUK

HHpopMallnoOHHEIe XapaKTePUCTUKYN UCTOYHUKOB TUCKPETHHIX coo0OuIeHni. Momenu
HCTOYHHUKOB IUCKPETHBIX CO00meHu. CBOMCTBA 9PTOJUUYECKHUX UCTOYHUKOB. M30BITOYHOCTE U
IIPOU3BOJUTENIBHOCTD OUCKPETHOTO UCTOYHUKA. [IBOMUHBIN UCTOYHUK COOOLIEHUH.
HHbopMallnoHHEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (6e3 moMex) u
peanbHBIE (C TOMexaMu) KaHasbl. CKOPOCTh ITepefiayy U MPOIYyCKHas CIIOCOOHOCTh KaHaa.
IIBomYHBINA M "M-UUHBIN" KaHan. MHGOpMallMOHHEIE XapaKTePUCTUKHA UCTOYHNKOB HEIIPEPHIBHBIX
coobmenui. IuddhepeHnmanbHas SHTPOINS. DHTPOINS PABHOMEPHOI'0 pPaclpeneneHus.
OHTPOIHUS rayCcCOBCKOTr0 0eJIoTo IyMa. JICUIIOH-3HTPOIN He3aBUCHMEBIX CO00IIeHni. Mogenu
HeTIPePLIBHBIX KaHasioB.Mopenyu IUCKPeTHHIX KaHaioB. CpaBHEHME IIPOIYCKHBIX CIIOCOOHOCTEH
OUCKPETHHIX ¥ HEeIPePHIBHEIX KaHaoB. TeopeMel KopupoBaHus IlleHHOHA [719 KaHAJIOB CBSA3U
0e3 moMmex u ¢ nomexamu.Kinaccubukarus HCTOYHUKOB COOOIIEHUY ¥ KaHaloB. Tpu moaxona K
ornpepenenuio moHATUA “KonumyecTBo nHpopManunu”: KOMOMHATOPHBIM, BEPOSTHOCTHBIH,
anroputMuyeckuii. KonuuectBo nHopMaluy Kak Mepa CHSITOM HEOIPeaeIeHHOCTH.
HudopMaIioHHbIEe XapaKTEPUCTUKY HCTOYHUKOB COOOIIEHNI: SHTPOIUS - MEpa
HEOIIpPeneIeHHOCTH COCTOSTHUM NCTOYHMKA COOOIIeHUN B cpeqHeM. Mepa HeonpeaeneHHOCTH P.
Xaptnu u K. [llerHoHa. CBOMCTBa 3HTPONUHY AUCKPETHOTO MCTOYHKKA. ATIPUOpPHAas
(6e3ycrmoBHas) 9HTPONUS. ATTOCTeprOpPHas (YCIIOBHAsI) SHTPOIHUS OUCKPETHOTO UCTOUYHUKA U €€
cBOMCTBa. MHGOPMaLMOHHEIE XapaKTePUCTUKY KaHalIOB: MaKCUMallbHasi CKOPOCTh Ilepegadyu
nHpopManuu (IIPOnycKHasi Cioco6HOCTh KaHasa), Ko3hGUIMEHT UCIIONIb30BaHUs KaHaa.

P HOBHI TEOPUU KTUBHOT'O KOOUPOBAHUSA OUCKPETHBIX HUM
KonupoBaHnue nctoynmka JIC.

Knaccudukaius komos. IhPeKTUBHOE ONTHMATbHOE KOTJUPOBaHKE KaK CII0c00 COTrTacOBaHUS
“H(pOPMALMOHHBIX XapaKTePUCTUK UCTOYHNKA U KaHana. KogupoBaHue UCTOYHUKOB 0e3
MaMsATH (CUMBOJIBI COOOIIIEHNY He3aBUCUMEI) ¥ C TIaMSIThI0 (CUMBOJIE KOPPETUPOBAHHBIE MEXKMIY
co6oit). KomupoBanue 6e3 oTeps u ¢ notepsimu. Kogosoe mepeBo, MpeduKCHBIE KOMIBI 1
HepaBeHCTBO KpadTa , paBHOMepHOE KOIUPOBaHUE, CTaTUCTUYECKOEe KOOUPOBaHUE:
KopupoBaHue o Metony lllenHoHa-®aHO, KOgUpoBaHUe 110 MeTony XadMeHa, TeopeMa
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[ITleHHOHA 0 KOIUPOBAHUY UCTOUHMKA HE3aBUCUMBIX COOOIIEHUH, YCIOBUE O TUMAIbHOCTH
KomoB. CrToBapHOE KOJHWpPOBaHue, anroput™m Jlemmens - 3uBa -Bemua. [Torsitue 00
apudmMeTHYeCKOM KOOUPOBaHUHU

Pazpen 9. OCHOBEI TeOPHUH TOMEXOYCTOMYMBOTO KogupoBaHus. KogupoBanue KaHana bnoyntsle
JIMHEeWHEIe KOIHL.

[TprHIUIEI KOPPEKTUPYIOIIETO (IOMEX0YCTOMYNBOI0) KOAUPOBAHUS U JeKOOUPOBAHUS C
oOHapyXkeHHEeM U UCIIPaBlIeHNeM OIKO0K. JInHelHbIe cucTeMaTuieckue 0104YHbIe Konsl. Ko
XomMuHra. [TpousBoasiinil IOIXHOM, ITOPOXKIalollasd MaTpulla. IIpoBepouyHas MaTpuila,
dbyHmamMeHTanbHas MaTpulla 6J109HOT0 TMHEWHOTO KoJa , TOHATHE CUHApPOMa U CHHIPOMHOE
meKomupoBaHUe OJIOYHBIX KOMOB.

Pasgen 10. OCHOBH TeOpHHU NOTEHIMATLHON IIOMEX0YCTOMYNBOCTH IIPUEMA W ITPUHITUIIEL

OIITUMANLHOTO MMPUEMA OIUCKPETHHIX M HETPEPHIBHLIX COOOIIEHNH.
CopepxkaHue U Knaccuukaius 3afgay ontuManbHoro npuéma [C. Ontumanbhbl npueM [IC B

KC c meTepMUHMPOBaHHOU U CTOXaCTAYECKOU CTPYKTypou. OOHapyXKeHue u pasnudenue [1C.
Kputepuu ontumansHOoro npuéMa [1C. BaliecoBCKUi TOAXO0T K ONTUMaIbHOMY IIPUEMY.
AmpuopHas ¥ alloCTePUOPHasi BEPOSITHOCTH, CPEOHUM PUCK U OTHOLIEHKE MTPaBAOIoR00ust
TUIIOTEe3 IprueMa. AJITOPUTMEL PaOOTH ¥ CTPYKTYPHBIE CXEMBI OIITUMAaIbHBIX TPUEMHUKOB [IC B
rayccoBckoM KC. Cunre3 KorepeHTHOT0 fiemonynsatopa [C Ha ¢pone ABI'TI. CornacoBaHHas
¢bunbTpauysa GUHUTHEIX BO BpEMEHU CUTHAJNIOB. UMIybCHas XapaKTepPUCTHKA U IlepefaToyHas
GYHKLKS COTJIaCOBAaHHOTO (UIIBTPA.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

3auet. KypcoBas paboTa

b1.B.11 IIu¢gpoeasi 06padbomka cuzHaios

Llenu 0CBOEHMS TUCHUIIINHEL

[lenpio mpenofaBaHus oUCLHUIIUHL «[IudpoBas o0pab0TKa CUTHAIOB» SABISETCS:
npuoOpeTeHne 0a30BEIX 3HAHUM 1 HABHIKOB B 061aCTH UG POBOM 00paboTKu
curzasnos (IL1IOC).

Mecto pucuuniuse B CTpykType OI1

OucuunnuHa «lIudporas obpaboTka curHamoB» B1.B.11 gBiusieTcsd OUCHUIIIMHOM
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHEIX OTHOILIeHU 010Ka 1 yueOHOTO
IJlaHa MOATOTOBKM OaKallaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuKa».
W3yuenue pucnunnuibl «{udpoBas oOpaboTKa CUTHAJIOB» ONKPAETCS Ha 3HAHUU
ouciuInH(el) «MHGOpMaTuKa»; «Teopust 3JIeKTPUYECKUX Leme».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH TPUMEHSITb METOMH ITOMCKA, XpaHeHus, 00pab0TKM, aHaIu3a U IPEICTaBIIeHUS B
TpebyeMoM popmaTe nHDOPMAIMK U3 PAa3TUUYHLIX KICTOYHHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUs WHGOPManoHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH BBITIONIHATh MaTeEMaTHUYECKOEe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOMKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MTaKeTOB MPUKIATHBIX IPOrPaMM
(TIK-1)

CopepxkaHue OUCIUTIINHEL

P 1. BBegenue B

OcCHOBHBIE TUIIE CUTHaI0B. HopMupoBaHue BpeMeHU. TUIIOBEIE MUCKPETHEIE CUTHAIIHL.
HopmupoBanue yacToTsl. OCHOBHAs mojioca 4actoT. O6o0menHas cxema L1JOC

P 2. MaTeMaTu4yeck MY CaHU BO BPEMEHHOU TH

Omnpepnenenue u cBorictBa JINC. UMnynbcHas xapakTtepuctuka (UX). Popmyra CBEpPTKHU.
PasnocTtHOoe ypaBHeHue (PY). PekypcuBHble u HepeKypcusHbie JIIC. KUX u BUX JINIC.
OmnpeperneHue U epBLIM KpUTEpUM ycTouunuBoCTH JIIIC

Paspmen 3. MatemaTtuyeckoe onucanue JIJIC B z-061acTH

Omnpepenenue u cBoiicTBa Z-npeobpa3oBanusi. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMH.
Brruucnenue obpaTtHoro Z-mpeobpa3oBanus. [lepegaToyHas GyHKIUS U ee Pa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi kpuTepuil yCTOMYNBOCTH

Pasmen 4. MaTeMaTtudeckoe onucanue JITIC B 4aCTOTHOU 00JIaCTH

YacToTHasd XapakTepuctuka. CBsa3b C nepepatouynor pyHkuuen. AYX, ®UX u ux CBOUCTBa.
Pacuet u aganmu3 A4YX u ®4X

Pazpen 5. Ctpykrypel JITIC

OnpepneneHue CTPYKTYphl. CBA3b C BUAOM NepefaTOYHOU (GyHKIMU. OCHOBHEIE Pa3HOBUTHOCTU
CTPYKTYD

Paspen 6. [Tudposele GunsTpsl (LD

Omnpepenenue u kinaccupukanus L{®. STansl npoeKTUpoBaHus. 3aganue TpeboBauuii K AUX.
KUX-punptpsl ¢ nuHeHou ®UX. CuaTte3 KUX-QuibTpoB: MeTOI OKOH; METOM HauIydlIen
paBHOMepHOU (4eOnIeBCKOM) annpokcuManuu. Cuate3 BUX-punbTpos: MeTox
vHBapuaHTHOCTU UX; MeTon OunmuHeHOro Z-ipeobpa3oBanusd. AHanu3 xapakrepuctuk KUX- u
BUX-¢punstpos

p 7. OnvcaHye QUCKPETHBIX CUTHAJIOB B YaCTOTHOU TU

CroexkTpasibHad IJIOTHOCTD U ee CBOUCTBA. CBSA3b CIEKTPaIbHAIX IIJIOTHOCTEN OUCKPETHOIO U
aHaJIOr0BOr0 curHaios. Onepauuu CO CIeKTPaIbHOU IIJIOTHOCTHIO

P HUCKpPEeTHoe IO BaHue ®ypr o
IOITI® nepuogryeCcKuX U KOHEYHHIX ITOCIenoBaTeabHOCTeM. CBoucTBa 11O
P BricT o BaHue ®ypre (BI1O

Ouenka BeruncnuTenbHou cioxkHOCTU [IIIP. Anroput™m BII® Kynu-Teioku. OLieHKa
BBEIYUCTIUTENBHOU CNI0KHOCTU BII®. Havanbueie ycnosus BIIO®. Brictpoe Beiunuciaernue OO
Pazgen 10. 3ddeKTr KBaHTOBaHUS B IIUPPOBLIX CUCTeMaxX C GUKCUPOBaHHOU TOYKOU
Hcrounuku omuboK KBaHTOBaHUS. IhdeKTH KBaHTOBaHUSA: 1tyM ALITT; coGCTBEHHBIN IIyM
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1Iu(POBOM CUCTEMBI; OIMMOKY KBAHTOBAaHUS KO3 (DUIIMEHTOB IIepelaTOuYHON QYHKINUY; OIIUOKI
IIepenoIHeHUs CyMMaTOPOB

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.12 TexnHuuyeckas 31eKmpoduHamuKa

lenr ocBOEHUS OUCHUUIIIUHEL

Llenbio MpernomaBaHus QUCHUIUINHEL « TeXHUYecKast 971eKTPOIUHAMUKA» SBIISETCS:

M3y4eHre OCHOBHBIX 3aKOHOB TEOPUU 3TIEKTPOMArHUTHOTO MOJIs, CITIOCO00B
pellieHus CUCTEMHE YpaBHeHUH MaKCBeJIa, UCCIeloBaHue SIBJIEHUH, BOSHUKAOUIUX ITPH
pacnpocTpaHeHUH 371eKTPOMarHUTHHIX BOTH B CBOOOJHOM ITPOCTPAHCTBE U PA3MMYHBIX
HaIPaBJISIONIAX CUCTEMaX M Pa3BUTHE Y CTYOEHTOB KaUYeCTBEHHO HOBOT'0 3HAHUS 00
OKpy2KaloIlleM MUPE, IT03BOJISAIONIEr0 MOHUMATh IIPUPOIY ITPOUCXOMISIINX
37IeKTPOMATrHUTHHIX SIBJIEHUHU U MaBaTh UM 00BEKTUBHYIO OILIEHKY.

MecTo pucuuniauHel B CTpyKType OI1

IMucnunnuHa «TexHu4YecKas 3NMeKTpoguHaMmuka» b1.B.12 gaBnsieTcs OUCUUIIIUHOU
yacTty, GopMUPyeMOl ydyaCTHUKaMu 00pa30BaTeIbHEIX OTHOLIeHUN 6710Ka 1 yyeOHOTO
IJlaHa MOATOTOBKKM OaKanaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHHKa».
H3ydyeHue OUCUUNNIUHBE «TeXHUYECKas 3JEeKTPOAMHaMHUKa» ONHWpPaeTCs Ha 3HaHUU
ouCIMIIINH(BI) «Bricias MaTeMaTuKa»; «PuU3nKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH UCIONIb30BaTh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMaTUKHU
O pellleHus 3afay nHxkKeHepHoU gesaTenbHOCTH (OITK-1)

- Cioco0eH BHITIONIHSATh MaTeEMaTHUYECKOEe MOIENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
METOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHNEM CTaHOAPTHHIX ITaKETOB IPUKIIATHBIX TPOTPaMM
(TIK-1)

- Crioco0eH BHIIONHATH pacyeT U MPOeKTUPOBaHKe [ieTajiel, y3/0B U YCTPOUCTB
PafnuoOTeXHUYECKUX CHCTEM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C HCII0Ib30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)
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CopepxkaHue OUCIUIIINHEI

Paspmen 1. Beenenne. UCTOYHMKY ¥ BEKTODHI 3JIEKTPOMArHUTHOTO OIS
MecTo 1 Ha3HaYeHHUE OUCIUIIIUHEL. BEKTOPEI 97IEKTPOMArHUTHOTO 1MoJisi. CBOOOIHbIE U

CBsI3aHHBIE 3apsAabl. TOKM IPOBOAKUMOCTH U IlepeHoca. [IT0THOCTH 3apsfa U TOKa.
OneKTpoMarHuTHEIE TapaMeTpsl cpensbl. Knaccudukauus cpeq.

Paspen 2. YpaBHeHus MakcBena. ['paHWYHEIE YCIIOBUS. DHepreTudeckui 6ananc IMII.
YpaBHeHus MakcBejia B UHTerpajabHOU U guddepeHnranbHoi popMax. 3aK0H COXpaHEeHHS
3apsfa ¥ ypaBHeHUe HelpPephlBHOCTUA. CTOPOHHUE UCTOYHUKU. MOHOXpoMaTudeckoe OMII.
KommnekcHas quaneKkTpruueckas IPOHUIIaeMOCThb Cpenbl. ['paHuYHEBIE YCIIOBUS OJ1s
KacaTeJIbHbIX ¥ HOPMaJIbHBEIX COCTABIISIOMIUX BEKTOPOB 3JIEKTPOMATHUTHOTO IIOJIS {7 OOIIETO
ciydasi ¥ Ha HIeasIbHO ITPOBOSIIEH TOBEPXHOCTU. JHepreTudeckuit 6ananc IMII. Teopema
YmoBa-IlouHTHHTa.

Pasgen 3. MeTopbl pellieHKs YpaBHEHNY MaKCBeaa

OpHOpOoaHas U HEOJHOPOOHAsd CUCTeMa ypaBHeHHU MakcBeia. OQHOPOAHOE U HEOTHOPOTHOE
BOJIHOBOE ypaBHeHHe. EQUHCTBEHHOCTD pelneHus. CKalsIpHBIA U BEKTOPHBIM TOTEHIMA.
BuyTpeHnHaq u BHelIHAA 3amavya. PyHkiusa ['puHa.

P 4, anyyeHu KTPOMarHUTHHIX BOJIH (9MB

OneMeHTapHbIe u3ny4datenu. [umons ['epra, ero OMII B OnuxkHel u fanbHeN 30HaX. BoTHOBOM
XapakTep pemeHud. [luarpaMMa HallpaBJIEHHOCTUA. MOIIHOCTE ¥ CONIPOTUBJIEHUE U3JTyYEHUS.

P [Imockye BOJIHEL B OITH HOW M30TPOIHON

[ToHsITHE O JIOKA/JIBHO IIJIOCKOU BOJIHE. [JeKapToBa CUCTeMa KOOPAUHAT AJid €€ OIUCAaHUS.
[Tmockas BonHa B cpefie ¢ moTepsaMu. KoahduimeHT 3aTyxaHus U pacrnpocTpanenus. [Imockas
BOJIHA B peajbHOM QU3JIEKTPHKE U NMPOBOAHUKeE. [IpubnuKeHHOe TPaHUYHOE YCIIOBHE
JleontoBuua-Illykuna. [ToBepxHOCTHEIN 3¢ deKT. [longpusaiusa nnockux BojaH. Hamoxenue
mmockux BojiH. KoadduimeHT oTpaxenusi, KoahuineHT Geryiel 1 cTosiuell BOMHHL. [110cKas
BOJIHA B IIPOM3BOJIbHOM CUCTEME KOOPAUHAT. BOTHOBOM BEKTOP.

Paspen 6. BonHOBEIe dBIeHUd Ha rpaHULle pa3feria Cpem.

3akonbl CHemnuyca. KosaphuureHTH OTpaXkeHus U IPOXOXKAEHUS. fBIeHNe TI0THOTO
BHYTPEHHETO OTpaXKeHus U ero IpaKTUYecKoe KUCnosb3oBaHue. KoahdunuenTter Operens gis
Pa3IUYHbIX IOISPU3anuil BOIHEL Yron bprocTtepa

Paspen 7. HanpaBadmoIye CUCTEMEL ¥ HalpaBIgeMble BOTHEL.

Tunel HAIPaBIAIOLIUX CUCTEM U HamnpasisieMblXx BoiH. Bonae! kinaccoB T, E u H. CtpykTypa u
cBoiicTBa OMII B BonmHOBOgax. Kputudeckas 4actoTa. PexxuMel mosie B BomHOBo#ax. ®a3oBas u
TpyIIoBas CKOpOoCTH. [IpsiMOyTonmbHBEIE BOTHOBOOLL. PellleHre BOTHOBBIX YPaBHEHUM IS
MIPOIOIBHBIX COCTABISOMIKX Tojel KinaccoB E u H. TlepegaBaeMast MOIIHOCTE ¥ 3aTyXaHUE
OCHOBHOU BOJIHBL. JJIEMEHTH BO30yKIOEeHUS, BLIOOP pa3MePOB IIOIEPEYHOI0 CEUEHHUS, CTPYKTypa
M0JIe} BBICIIUX TUIOB. Kpyriibiii BOJTHOBOM, CTPYKTYpa I0Jiel, IPpUMEeHeHNe psifia BOJIH B
TeXHUKe CBSI3U. KoakCcuanbHBIM BOJTHOBOM, CTPYKTYypa IOJIS BOJIHEL Kjtacca T, ycioBue
OIHOBOJIHOBOT'O peXKMa, BOITHOBOE COIIPOTUBIIEHNE, UCIIONIh30BaHUE B TEXHUKE CBS3M.
[To;moCKOBhIE TMHUHM, CTPYKTYPA I0JIsI, BLIOOP MOIEPEYHBIX Pa3MepPOB. MUKPOIIOIIOCKOBEIE
JMHUY. JIMHUY ITepefady ONTAUYECKOr0 JUalla30Ha - CBETOBOIbI. 3aTyxXaHue BOJIH B CBETOBOMAX.
[ucrnepcruoHHbIEe NCKaXKEeHU.

P 'bEMHEL HATOPHI

BonroBopmHble pe3oHaTOPhl. CTOAYasA BOJIHA B BOJIHOBOJE U €€ CTPYKTypa. KoakCcuanbHBIN U
IIOJIOCKOBHIM PE30HATOPHI C YKOPaYUBalollel eMKOCThi0. Bo36yXkneHre pe30HaTOPOB.
YacToTHas XapaKTepPUCTHUKA, HarpyKeHHas, COOCTBEHHAs U BHEIUTHSAS JOOPOTHOCTH.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.13 O6pabomka cueHa108 8 paduomexHu4ecKux cucmemax

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemomaBalus OUCHUTIIMHEL «O6paboTKa CUTHAJIOB B PAiOTEXHUYECKUX
CHCTEMax» SIBJISETCS:

TeopeTHYecKas U IpaKTUYecKas IOATOTOBKA CTYIeHTOB PafiluOTEXHUYECKUX
CITeIIMaIbHOCTEN 110 OCHOBHBIM METOJaM U Teopuu 00pabOTKM CUTHAJIOB B
paguoTexHuueckux cucrtemax (PTC): Teopuu ciydaiHBIX BETUYWH U ITPOIIECCOB;
MOJIe/ISIM CUTHAJIOB ¥ IIOMEX B PaJUOTEXHUUYECKUX CUCTEeMaxX; OCHOBAM TEOPUU
pasnuyeHus, 00HapyKEeHUS U OLlEeHUBAHUS ITapaMEeTPOB CUTHAJIOB; CTPYKTYpaM
OTITUMaJIbHBIX O0HAPYKUTEIEH, Pa3Iu4YUTeNel U UX KaueCTBEHHBIM IT0Ka3aTellsIM;
OCHOBAM CTATHCTUYECKOM TEOPHUU U3MEPEeHHUs ITapaMeTPOB CUTHAJIOB
PafMOTEXHUUYECKHUX CUCTEM; Pa3PeIIeHNI0 CUTHAIOB; CJI0KHBIM CUTHaIaM

MecTo pucuuniavHel B CTpykType OI1

Huciunnuia «O6paboTKa CUTHANIOB B pafiiOTeXHUYECKUX cucTteMax» b1.B.13 aBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOTrOo mJaHa NOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHuio «11.03.01
PapuoTtexnuka». M3yueHue gucuuniauHbel «O6pab0TKa CUTHANIOB B PagUOTEXHUYECKUX
CHCTeMax» OINHUPaeTCs Ha 3HaHUM OUCIHUIIINH(bI) «IIpHUKITagHble METOOBI ONITUMU3AIAN
B PafAilOTEXHUYECKUX CUCTEMax».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEOYIONINX KOMIETEHIIUH:
B cootBeTctBHET ¢ PTOC:

- Crioco6GeH UCIIONIb30BaTh MOJI0KEHUS, 3aKOHEl 1 METOIbl €CTECTBEHHBIX HayK U MaTeMaTUKHU

O pellleHus 3afay nHxkeHepHoU mesatenbHOCTH (OITK-1)

- Cnoco0eH caMOCTOSITEILHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEMHBI 00pab0TKH ¥ NIpefiCTaBIeHUS MONy4YeHHBIX faHHbIX (OITK-2)

- Cioco0eH peann30BLIBaTh MPOrPaMMbl 9KCIIEPUMEHTAIBHBEIX UCCIeIOBAHUM, BKITI0OUasi BEIOOD
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. Beenenue

3alaya npreMa CUTHAJIOB U ee OCHOBHBIE 9JIEMEHTHI: COOBITHS, CUTHAJIB, HaOMOgeHus 1
peteHusi. OCHOBHBIE 9JIEMEHTH aHa/li3a U CHHTe3a aJirOPUTMOB 00paboTKM: MOfellb, KPUTEPU
ONITUMAJIbHOCTH, METOJ] aHaJIl3a ¥ CUHTe3a

Pazgmen 2. MeTonbl onMcaHus CATHAIIOB W ITIOMeEX

OCHOBHBIE XapaKTEPUCTUKY OMHOMEPHBIX CIydyalHEIX BennduH. OCHOBHBIE MOJI€IbHEIE
pacmpefieneHus: BEPOSITHOCTU. XapaKTEePUCTUKH IeTePMUHUPOBAHHBIX CUTHAJOB. [IpocTpaHCcTBa
curHanoB. CKanspHOe MPou3BefieHre BEKTOPOB. [IpeficTaBIeHUsT N-MEPHBIX BEKTOPOB.
IuckpeTHoe npeoOpa3oBanue Oypre. OCHOBHBEIE XapPAaKTEPUCTHUKH COBOKYITHOCTH CITy4YaMHBIX
Be/IMYMH. YCJIOBHBEIE pacipefenerus. CXOOUMOCTE II0CJIef0BaTEIbHOCTH CIyYalHEIX BEeIMYMH.
OproroHanbHEIE Pa3/I0KeHUs CIy4alHoro nporecca. [Ipeobpa3soBanne KapyHena-Jlosga.
Knaccudukaiusa cinydaiiHEIX IPOIECCOB. [JuHaMUYeCKHe MOJENIN CIIy4alHBIX IIPOLIECCOB.
[Tpoueccrl aBTOperpeccuu 1 CKONb34IIero cpefHero. MoMeHTHOKYMY/ISIHTHOE OIMCaHue
CITy4alHBIX BEJIMUMH U MpoIlleccoB. CIIEKTPHI U MOJKUCIEKTPHL. KencTpanbHel aHanu3. Mogenu
B3aMMOOEUCTBUS CUTHAJIOB U MIOMEX: affUTUBHOMYIbTUIINKAaTUBHOE B3aMOOENCTBUE.
IuHaMHUYecKre MOfie/Ti. YPaBHEHUS COCTOSIHUS U HabIOmeHus

P TATUCTUYeCKas Teopusi 00HAPYKEHUS U WYEeHWS CUTHAJIOB

®opMmynupoBKa 3aay ONTHMAaIbHOTO0 00HAPYXKEeHUs U pas3nuueHus. OCHOBHbLIE 371IEMEHTEI
3amauu 00HapyKEeHUs U YCIIOBHOSKCTPEMaIbHbIE KpUTepun 00HapyKeHus1. OyHKIUS
mpaBponono6us U OTHOIIEeHKe ITpaBaonono0us. Paboure xapaKTepPUCTUKY 00HAPYKEHUS U
XapaKTepUCTUKKU 00HapyKeHUsI CUTHAIOB Ha ¢oHe oMmeX. [JedneKius pelaolneii CTaTUCTUKH
¥ OTHOIIIEHWE CUTHAJI/IIYM Ha Beixoe. OOHapyKeHMe COBUTA U U3MeHeHUs MaciiTaba
rayCcCOBCKOI'0 pacupenesieHus. 3ajada ONTUMAIbHOTO Pa3HECEeHUs B CUCTEME CBSI3U WU
OTITUMAaJIbHOM 3Hepruu B uMmmynbce. ObInas 3agada pa3uuyeHuss MHOTOMEPHBIX TayCCOBCKUX
pacnpenenenunii. O6HapyxKeHWe U3MeHeHUs MacliTaba 9KCIIOHEeHIIMaIbHOTO U PeIeeBCKOT0
pacnpenenenunii. O6HapyKeHWe U3MeHEeHUs ITapaMeTpa pacmpefenenus [IyaccoHa.
PasnuueHue HErayCCOBCKUX pacIpefielieHui: TIOTHOPMAJIbHOTO U 9KCIIOHEHIIMAIbHOTO,
SKCIIOHEHIIMAJIbHOTO U pejieeBCKOro. Pa3nuyueHue OBYX paclipefie/iIeHul U3 CeMelCTBa
BeiiOynna. OOHapyKeHHe ¥ pa3NuieHre KBa3uAeTepPMUHINPOBAaHHBIX CUTHAJIOB

Paspen 4. OueHrBaHKE TaPAaMETPOB ¥ GUILTPAINS CUTHAIOB PATHOTEXHUYECKUX CUCTEM
[TocTaHOBKA 3aflayy OIleHUBAHUS U QPUILTPAIMY CUTHANI0B. OCHOBHLIE 3JIEMEHTHI 3aaun
olleHWBaHMs. TeopeMa OPTOTOHAILHOTO MTPOEIIMPOBAaHMS B N-MEePHOM IIPOCTPAHCTBe. JInHelHas
GbunbTpaIKs M0 MUHUMYMY CPEOHEro KBafipaTa omnOKu. JInHelHas GuIbTpalus mo
MaKCHMyMY OTHOIIeHus curHan/myMm. ®@unbTp Hopca u cornacoBaHHBIN QunbTp. JInHeHas
GbunbTpaXs Mo MUHUMYMY CPeOHero KBaapaTa omnbOku. ®unsTp BuHepa. PekyppeHTHas
dunbrpanus. JIunerHuy GunbTp Kanmana. @unbTpalius 10 METOOY HaUMEHbBIIUX KBAagpPaTOB.
OueHuBaHue U GUILTPAIMS 10 METOAY MaKCUMaJIbHOTO IIpaBaononodus. baliecoBckas
dunbTpanusa. Metoasl HenuHenHON GunbTpauuu. CToXacTUYecKas allpoKCUMaIlUs

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
144 4gac(oB), 4 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b1.B.14 IIpumeHeHue MUKpPONpPoueccopoe 8 paduomexHu4eckKux cucmemax

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio mpenofaBaHus QUCIUIIINHE «[IpuMeHeHre MEUKPOIIPOIIECCOPOB B
PAgUOTEXHUYECKUX CUCTEMaX» SBIISETCS:

n3y4eHre MEeTOOOB aHa/IM3a ¥ CHHTE3a IU(PPOBLIX YCTPOUCTB U
MUKPOITPOIIECCOPOB C UCIIOIb30BAaHNEM COBPEMEHHHIX CPENCTB KOMITbIOTEPHOTO
MOIEeTUPOBAHUS MAJIS JaIbHEHIIer0 UCIIOIb30BaHUS B PAMHOTEXHUYECKUX CUCTEMAX.

MecTo pucuuniavHel B CTpykType OII

IOucuunnuHa «l[IpuMeHeHHEe MHUKPOIPOLECCOPOB B pPafgUOTEXHUUYECKUX
cuctemax» b1.B.14 gBnsieTcs OUCHUNINHOW 4YacTH, GOPMHUPYEMOM ydYaCTHUKaAMHU
oOpa30BaTeNbHLIX OTHOIIEHUY 0j0Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpasneHuw «11.03.01 Paguorexnuka». HM3ydeHue pgucuunnuHe «IIpuMeHeHUe
MHUKPOIIPOILIECCOPOB B PafUMOTEXHUUYECKUX CHUCTEMax» OIMNHUpaeTCcd Ha 3HaHUU
ouciuiinH(el) «MHpOpMaTuKa»; «Teopus sIeKTPUUYECKUX Lemem».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cnoco0eH BHIMIOJIHATh MaTeMaTHYeCKOe MOIeIMPOBaHue 00BEKTOB U ITPOLIECCOB 110 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MTAKeTOB MPUKIATHEIX IPOIPaMM
(TIK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTUPOBaHKe JieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aJaHNEM C HCII0Ib30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. BRemeHue B DUCHUNINHY
Omnpepenenue u Kiaccuprkanus HAQPOBLIX yCTPOKUCTB. BBemeHre B mpobieMaTuKy

IPOEKTUPOBaHUS IIUGPOBHIX YCTPoCcTB. OOIINe CBeeHHs 0 MUKPOIIPOIlecCopax.

Pasgen 2. KomGrHaImoHHbIE IH(POBEIE YCTPOKCTBA

BBepneHue B npobneMaTuky npoekTupoBanus KIIY. MaxkopuTtapHble 3JIeMEHTH KOHTPOJIA.
Munumuzanus KLY Ha mpuMepe MaxKopuUTapHOTo 31eMeHTa. CHHTe3 IBOMYHOTO IMudppaTopa 1
pemudparopa. CyMmMaTopsl. MyNIbTUIIIEKCOPHL U eMYIbTUIIIIEKCOPHL. [IoHATHe "CcOCTSA3aHUS
CUTHAJOB".

Pasgen 3. [TocnenoBaTentHble NUGPOBLIE YCTPOUCTBA

OmnpepeneHus u Kiaccuukanus TpUurrepoB. CxeMoTeXHUKa TPUTTEPHHIX yCTPOUCTB (RS-, D-, T-
Tpurrepkl). Onpenenenue peructpoB. [IpeoOpa3oBanus B peructpax. CUHTE3 perucTpa namMsiTu
U PerucTpa COBUTA.
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Paspen 4. [IporpaMMupyeMele JOTUYEeCKre UHTerpanbHble cxeMsl (I1IJIMC)

Knaccudukauus ITJIUC. A3bk nporpammupoBanus Verilog ans cuaTesa LY xa TTJIMC.
[TpuMuTHBH 1 6UOMMOTeYHEIe MOOYJH g3kiKa Verilog. [Ipumeps! npoekTupoBanus LY Ha
[TJINC.

Pasmen 5. OGIye OPUHIIUIL opranu3anun MIIC

Ompepenenyre, CTPYKTypa U MPUHIUI Pab0TH MUKPOIPoliecCOpHOM cucteMul (MIIC). AmpecHbIi
MIPUHLXI XpaHeHus u 06paboTku nHbopMmaluu. [apBapacKas u [IpuHCTOHCKAs apXUTEeKTypa
MIIC.

Paspen 6. O6Ire TPUHIKIEL Pab0oTE MIT

CTpyKTypHas cxeMa, Ha3Ha4eHUe U B3auMOoeiCcTBIe 0JI0KOB MUKPOIpolieccopoB (MII):
CHUCTEeMHBI KOHTPOJIIED, IUHHBIN (OpMHUPOBaTeNb, OyhepHbIi perucTp, nHTepderic, crrocoowl
agpecanuu, mpuHIUI paboTel MII. CoBpeMeHHBIe TEXHOIJIOTUHY ITPOrpaMMUpPOBaHus. [IpuMepH
MIPOrpaMMUPOBaHUS.

Pasgen 7. Ilousatue 0 BCTpoeHHBIX MIIC (MUKPOKOHTPOJIIEDE)

O6mue cBemenus o MuKpokoHTposnepax (MK). [Tepcnektuss npuMeHenus MK gns
obecreyeHust Ka4eCTBa CBSI3U U PacUIupeHusT QYHKIIMOHAIBHBEIX BO3MOXKHOCTEH CPEICTB CBSI3H
(uudpoBas GunbTpauus , aBTOMaTU3aIMsd KOHTPOJIS U YIIPABIEHUS TEXHUYECKUMU CPENCTBaMU
PafUOCBSI3N).

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

DK3aMeH

b1.B.15 KomnbiomepHoe modeaupoeaHue U peaausauus uugposwvix cxem

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenbio mpernofaBaHus OUCHUTIINHEL « KOMIIbIOTEPHOE MOIENUPOBaHKE U
peanu3alus UGPOBLIX CXeM>» SIBIISIETCS:
M3y4eHue MPOrpaMMHBIX CPEJICTB MOJIETMPOBaHUS U peanu3alnuu UGPOBLIX CXEM.

MecTo pucuuniuHe B CTpykType OI1

OucnunnuHa «KoMObiOTEpHOE MOAEeNHMpPOBaHHE U peajnu3anusi LUPPOBHIX
cxem» B1.B.17 gBngeTcs OUCHUIIUHOM YacTh, hopMupyeMas ydaCTHHKaMHU
o0pa30BaTEeNbHLIX OTHOIIEHUY 610Ka 1 yuyeOHOro IjlaHa MOATrOTOBKY OaKajlaBpuaTa I10
HamnpasieHuwo «11.03.01 PaguoTtexuuka». H3ydenue pucuuniauHbl «KommobpooTepHOE
MOIeINPOBaHNue U peanu3alus HUMOPOBLIX CXEM» ONMPAETCS Ha 3HAHUU OUCITUATIINH (BI)
«MHpopmaTuka»; «MUKPOIPOILECCOPEl U MUKPOKOHTPOJJIEPH B PAfUOTEXHUYECKUX
CHCTeMax».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cioco0eH BBITIONIHATh MaTeEMaTHUYECKOe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOWKaM, B TOM 4YMCJie C UCII0JIb30BaHUEM CTaHOAPTHBIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

- Cioco0eH OCYIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TeXHUYEeCKOM JOKYMEHTalluy CTaHgapTaM, TEeXHUYECKUM YCIOBUSIM U OPYTUM HOPMaTHBHBIM
nokymeHTam (I1K-4)

CopepxkaHue OUCIUTIINHEL

P 1. BBegenue B I1u B XeMOTEXHUK

Onpenenenue u Knaccuukaiys yCTPOUCTB IUGPOBOM CXeMOTEXHUKYU. BBeieHrEe B
mpo6IeMaTUKY ITPOEKTUPOBAHUS ITUGPOBLIX YCTPOUCTB. OOIIMe CBeeHus 0
MUKPOIIPOIIECCOPHEBIX cucTeMax (MIIC)

P 2. KomOrHaIMOHHLIE TN BEI Tpo#cTBa (K

BBeneHue B nmpoOieMaTuKy nmpoekTupoBanus KIIY. MaxopuTapHble 3JIeMEHTH KOHTPOJIS.
Munumuszanus KLY Ha nmpuMepe MazKopUTapHOTo 37meMeHTa. CUHTE3 IBOMYHOTO mudparTopa u
pemrdpatopa. CyMMaTOPhl. MyIbTUIIIEKCOPEL U AEMYIbTUIIIEKCOPHI.

Pazpen 3. [TocnegoBaTenbHble HAQPOBBEIE YCTPOKCTBA

OnpepneneHue u Knaccuduranus TpurrepoB. CxeMOTeXHUKA TPUTTEPHHIX YCTPoucTB (RS-, D-, T-
Tpurrepsl). OnpeeneHne perucTpoB, mpeobpa3oBanus B peructpax. CUHTE3 perucTpa NaMsaTu
U perucTpa COBUTa.

Pazpen 4. [IporpaMMupyeMble Toru4eckre UHTerpanabHble cxeMul (ITJIUC)

Knaccudukauus ITJIUC. A3bk nporpammupoBanus Verilog ana curtesa LY xa TTJIHC.
BubnuoTeuHble MOy K si3biKa Verilog.

Paspen 5. O6Iye TPUHIKIIEL opranu3anuu MIIC

Ompepenenre, CTPYKTypa U MPUHIUI Pab0TH MUKPOIPolieccOpHOM cucteMul (MIIC). AngpecHbii
IIPUHLXI XpaHeHus u 06paboTku nHbopMmaimu. Apxutektypa ¢oH HeliMmana u ['apBapackas
apxXuTeKTypa.

Paspen 6. O01ne TPUHIKIEL Pab0oTel MIT

CTpyKTypHas cxeMa, Ha3HaueHWe U B3auMOoAeicTBre 6II0KOB MUKpompoueccopa (MIT):
CHCTEMHBIM KOHTPOJIIED, IMUHHBIN (OPMUPOBATEIh, Oy(hEPHBIN PETUCTP, UHTEP(PENC, CTIOCOOR
agpecaruy, TpuHIuI pabotel MII. CoBpeMeHHBIE TEXHOJIOTHU ITPOTPAMMHUPOBAHUS.

Paspen 7. [IoHATHE 0 MUKDPOKOHTPOJIIEPAX
O61ue cBeileHUsT 0 MUKPOKOHTpoJiepax (MK).

OO1mas TPyA0EMKOCTh AUCIUILINHEL
144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b1.B.16 OcHoebl paduo10Kauuu u paduoHasuz2auuu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpernofgaBanus QUCHUIIIUHEL « OCHOBEL pafu0JIOKalluy U pafuoHaBUTal[uu»
SIBJIETCS:

Llenbio npenogaBanus OUCHUIIIUHEL « OCHOBEL pafu0JIOKallii U pafuoHaBUTalluU»
SIBJsIeTCS yriyOleHue TeopeTUYeCKON U TEXHUUECKOU TOATOTOBKY OaKaiaBpoB
Hanpasnenuit 11.03.01 npoduns «PaguoTexHuUeCcKue CUCTEMBI» B 001aCTU
pafuoIoKaluy U pafyuioOHaBUTALlAU.

MecTo pucuuniuHe B CTpykType OI1

Iucounnuaa «OCHOBH paguonokanuu 1 paguoHaBurainuu» b1.B.[1B.04.01 ansgeTcsa
OUCLUIIIMHON 1O BBIOOPY 4HacTh, popMupyemMas ydaCTHHKaMuU 0Opa30oBaTeIbHBIX
oTHoleHuY 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.01 Paguorexuuka». MCXOOHBINM yPpOBEHb 3HAHUU M YMEHUU, KOTOPBIMU [OJIKEH
obnamaTh CTYOEHT, MPUCTYNas K MU3YYEHUI0 MAHHOU OUCIUIJIMHBI, ONpenessieTcs
U3y4YEeHUEM TAaKUX OUCIHUIINKH, KakK «AHTeHHO-QUTEpPHHE
ycTpolicTBa»; «MaTeMaTu4YeCKHe METOOB B TEOPUM PAOUOTEXHUUYECKUX
cucteM»; «Teopus 37IeKTPUYECKOr CBA3M»; «LIudppoBas 06paboTKa CUTHAIOBY.

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cioco6GeH UCIOIb30BaTh IOJI0KEHUS, 3aKOHEI ¥ METOIbl €CTECTBEHHLIX HayK U MaTeMaTUKU
0714 pelleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Crioco0eH BHIIOIHATH MaTeMaTAYeCKOe MOeIMPOBaHe 00bEKTOB U MIPOIIECCOB 10 TUIIOBHIM
MeTOOUKaM, B TOM YUCJIe C UCIIOIb30BaHUeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOIPaMM
(TIK-1)

- Crioco0GeH peanru30BBIBaTh IPOrPaMMEBl 3KCIIEepUMEHTAaIbHBIX UCCIeOBAaHNM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. Beegenue

du3uyecKkue OCHOBEL PafXOJIOKALMY U paguoHaBuranuu. CTpyKTypa paguoioKalioHHOI 0
KaHasa. OCHOBHBEIE TaKTUYECKHUE U TEXHUYECKUEe XapaKTePUCTUKU CUCTEM

p 2. Teopus MOJIOKAIIMOHHOT HapyKeHWsd CUTHAJI0B

CraTtucTuyeckrue Kputepuu oOHapyxkeHus. CTPyKTypa OINTUMAJIbHBEIX 00HAPYKHUTEIeH.
Koppensunonusii o6HapyxuTenb. OOHAPYKUTENb C COTIacCoBaHHEIM (punbTpoM. O0HapyXKeHue
pafuoCUrHalia C HeM3BeCTHOM HavalnbHOU (a30i U QIyKTYUPYIOIIEN aMIIJIUTYOOMH.
OOHapyxkeHHe KOTepPeHTHOM U HEKOTePEeHTHOM IaukKy pafioNMITyJIbCOB.

65




Paszgen 3. MeTobl ¥ YCTPOKCTBA U3MePEHU KOOPOUHAT
MeTonbl U3MepPEeHNUS AaTbHOCTH, CKOPOCTH U YIJIOBBIX KOOPAUHAT. T€OpHUs ONTUMAaIbHOTO

ouneHuBaHUsA. Hecnepsmue u crnepsiiye n3MepuTenu. UMIyIbCHBIA METON U3MEPEHUS
manbHOCTH. Pa30BEIM ¥ YaCTOTHHIM METOOL U3MEPEHUS NaTbHOCTHU. [1ONIIEPOBCKNE CHCTEMEI
HU3MepeHUs CKOPOCTH U yTJIOB. AMIIUTYHBIE U (ha30Bble U3MEPUTENH YITIOBEIX KOOPAUHAT.
da3upoBaHHbIe aHTeHHbIE pelleTKu. CuHTe3upoBaHHbe anepTyphl. PJIC 60koBoro o63opa.
Pasmen 4. MeTonbl pagyOoHABUTAITUN

HaBurauuonHubii mapaMeTp. JIMHUY ¥ TIOBEPXHOCTHU MONOXKEHUS. YTIIOMEPHBIA METO]I.
ITanbHOMEPHBIN MeTOH. Pa3HOCTHO-TanbHOMEPHBIA METO. [10IIepPOBCKUE METOIB
papuoHaBUranuy. CIyTHUKOBEE PafOHABUTALIMOHHEIE CUCTEMBI

OO1mast TPYA0EMKOCTD AUCITUIIINHEL
144 gac(oB), 4 3ET
dopma MpoMexKyTOYHOU aTTeCTalluU

Ok3ameH. Kypcosas paboTa

b1.B.17 IIpoekmupoeaHue ynpaeasouux paduomexHu4eckux cucmem

LTenu oCBOEHUS MUCLUIIIAHEL

Llenpio IpemomaBaHus QUCIUIIIAHE «[IpOeKTHPOBAHHIE YIIPABISIOIINX
PagUOTEXHUYECKUX CUCTEM» SIBIISIETCS:

bopMHUpPOBaHUE 3HAHUH § CTYIEHTOB 00 apXUTEKType MUKPOKOHTPOJIIEPOB, paboTa
¢ nepudepuiiHEIME MOOYJIIMU, UHTep(delicaMu Tepegadn JaHHEX, POJIBIO
MHUKPOKOHTPOJIIEPOB B CHCTEMAaX YIIPaBIEHUs, H3yYeHHEe OCHOB IIPOEKTUPOBAHUS
97IEKTPOHHBIX CPEICTB, alllapaTHEIMU U TPOTPAaMMHBIMU aclleKTaMu IIpu padoTe C
HUMU.

MecTo pucuuniavHe B CTpyKkType OII1

HucnunnuHa «IIpoekTupoBaHUe yIPaBIAKIIUX paguOTeXHUYeCcKux cuctem» 51.B.17
SIBIAETCA OUCHUIIMHONU YacTd, GopMHUpPyeMOil ydaCTHUKaMu 00pa30BaTEIbHBEIX
oTHomeHu# 61oka 1 yuyeOHOro ITaHa MOATOTOBKM 0OakKallaBpuaTa II0 HallpaBIeHHUIO
«11.03.01 PaguoTtexuuka». M3ydyeHue OUCHUIIIMHEL «[IpoeKTUpPOBaHUE YIIPABIIAIOIIUAX
pPaguOTEeXHUYEeCKUX CUCTEM» OIUpPaeTCs Ha 3HAHUU AUCUUNNUH(bI) «OCHOBH
pa3paboTKu CUCTEM Ha KPUCTAJIIEe».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

Hpouecc N3y4YeHUs1 DUCOUIINIMHBI HAIIPABIIEH Ha (l)OpMI/IpOBaHI/Ie CIIeJyIOIInX KOMHeTeHI_II/IfI:
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B cootBeTctBuE ¢ PTOC:

- Crmoco6eH peann30BLIBaTh MPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crtoco6eH BHITIONIHATH pacueT U MPOEKTUPOBaHUE JeTallel, y37I0B U YCTPOMCTB
PaguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHieM C UCII0Ib30BaHuEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. ApxuTekTypa MUKPOKOHTPOIIEPOB
Anpo MukpokoHTposiepa. CucrtemMa TakKTApoBaHuS saapa. Kondurypamnusa cucteMsl. [TamMaTs

MUKPOKOHTPOJINIEPA.
Paspen 2. [lepudepuiiHble yCTPOUCTBA MUKPOKOHTDOIIEDa

CucrteMa TaKTHUPOBAHMUS SIIpa. YIIPaBlieHWe SHepromnorpedieHrneM MUKPOKOHTPoIIepa. I1opTh
BBOJa/BBIBOA 00IEro Ha3HaueHus. BHeIIHue mpephiBaHus. LIuKIndecKui n30LITOUHEINA KO,
LCD-3kpaH.

Pa3pen 3. AnanoroBas nepudepus

AHanoroBo-1i(}poBoii 1 UPPO-aHaTIOTOBLIM Tpeodpa3oBaTenu. OnepalioHHbIE YCUTUTEH.
Paspen 4. KoMMyHUKallMOHHEIE NHTEDP(HENCH

USART, SWO, SPI, USB.

Paspen 5. TaviMepsl

TaliMepsl 00111eT0 Ha3HaYeHus1. TaliMephl C HU3KUM 3HepronoTrpebaeHreM. Yackl HACTOSIIETr0
BpeMeHU. CTOPOXKEBLIE TAlMEDHI.

OO61masi TPyIO0EeMKOCTb TUCIUTTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger

b1.B.18 CxemomexHu4ecKkoe npoeKkmupoeaHue (pyHKUUOHA /TbHbIX Y3108 NpUeMo-
nepedarouiux ycmpotiicme

ITenu oCBOEHUS MUCLUIIIAHEL

[lenpio mperofaBaHus QUCIUIIINHE «CXeMOTEXHUYECKOe ITPOEKTUPOBAHNE
(GYHKIIMOHABHEIX Y3JI0B TPHUEMO-TIEPEHAIOIINUX YCTPOKCTB» SBISIETC:

n3y4eHre MPUHIUIIOB IOCTPOEHUS U pacyeTa QyHKIHMOHAIBHBIX Y3JI0B IIPUEMO-
TIePeaoIIUX YCTPOUCTB.

MecTo pucuuniavHsl B CTpyKType OI1

HucnunnuHa «CxeMOTeXHUYECKOe IPOEKTUPOBaHNe (PYHKIMOHAIBHEIX Y3JI0B IIPUEMO-
nepefgammux ycrpoucTtB» B51.B.18 aBmasercs AUCHUNNMHON 4YacTH, GOPMUDPYEMOU
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y4acTHUKaMu 00pa30BaTeJIbHEIX OTHOIIeHUU 610Ka 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpraTta o HampasneHuio «11.03.01 Paguorexnuka». M3ydeHUe AUCHUIIUHBL
«CxeMOTEXHAYECKOe NIPOEKTUPOBaHNE (PYHKIIMOHAIBHEIX y3J10B IIPUEMO-TIepPefalommnx
YCTPOUCTB» ONHUPaeTCs Ha 3HaHUM AucHUNNuH(b) «CxeMmMoTexHUKa»; «Teopus
9JIEKTPUYECKUX Liemnei»; «Teopuss 3IE€KTPUUYECKOU CBS3U».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITIN:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH BHIIONMHSATh MaTeMaTHYECKOe MOIeTMPOBaHe 00beKTOB U MTPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX IaKeTOB IPUKIAJHBIX IPOrPaMM
(TTK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Mopenu akKTHBHBEIX TPHOOPOB
O030p aKTUBHBIX 3JIEMEHTOB, IPUMEHSEMEIX B IPHEMO-TIepeJalolIuX YCTPOUCTBaX Pa3IMuHOT0

Ha3HaueHUs. Kputepuu BEIOOpPa aKTUBHBIX 371EMEHTOB. Mofel aKTUBHBIX 371IEMEHTOB.
Pa3pen 2. [IpoeKTHpoOBaHUEe YCUNIUTENIbHBIX KACKA0B

Pe3onancurie YCUIUTENIbHBIE KaCKalbI. ]_HI/IPOKOHOHOCHBIG YCUIIUTETIN. OTpI/II_IaTeJ'IBHaH
oOpaTHas CBSI3b U €€ BIUSIHNE Ha TapaMeTPHl YCUIUTeNs. [IpUHLIUIIB OCYIIEeCTBIEHUS
BHICOKOYACTOTHOM KOPPEKIIUY B YCUIIUTENBbHEIX KacKafgax. [IuddhepeHnranbHbe YCUTUTENH.,
TpaH3UCTOPHBLIE AHATIOTOBHIE TIEPEMHOXKUTETIH.

Paspen 3. [IpoeKTHpOBaHKE aBTOTE€HEPATOPOB.

TpaH3UCTOPHBEIE ABTOTE€HEPATOPEI 110 CXEME EMKOCTHOM M MHOYKTUBHON TPEXTOYKHU.
ABTOTeHepaTop ¢ TpaHCHOPMATOPHOM CBSI3bI0. KBapIieBhIE aBTOTEHEPATOPHI.

Pasgen 4. banaHCHBIE MOOYISITOPEL,

BanaHcHble ycunuTenu. [IpUHIIUIIE TOCTPOEHUST OalaHCHBIX MOOYISITOPOB. [IpuMeHeHUe
OaTaHCHBIX MOTYJISITOPOB ITPX (YOPMUPOBAHUY PATHUOCUTHATIOB.

P [IpoeKTHpPOBaHNE CXeM Ha OII HOHHBIX VCUIUTENIIX

WUpeanusupoanHas mogensb OY u ee ucmnonb3oBaHue. [IpoekTupoBanue cxeMm Ha OY.
HHBepTUpYyIOLIKY 1 HEMHBepTUpYyowKe ycunutenu Ha OY. Cymmartop Ha ocHOBe OY.
HuTterpartop Ha ocHoBe OY. [ludpdepeninatop Ha ocHoBe OY.

OO1m1ast TPYAO0EMKOCTD OUCHUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3augeT. KypcoBou MpoeKT
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B1.B.19 PaduonpuémHnvble u paduonepedarouiue ycmpoiicmea

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCLUIIINHEL « PafnonpuéMHsle U paguonepenanime
YCTPOUCTBa» SIBIAETCS:

n3ydeHue CTyAeHTaMu 0COOeHHOCTEN TOCTPOEHUS PAaAUOIIPUEMHEIX YCTPOUCTB
CUCTeM PafNOCBSI3Y U PafMONOCTyIa PA3/INYHbIX IAala30H0B
9aCTOT, OCYIIECTBISAIOMINX YCUJIeHUe, GUIbTPAIUI0 U 0eMOTYJISLNAI0 TPUHUMaEMBIX
CUTHAJIOB; U3yUeHNe OCHOBHBEIX TEXHUYECKUX XapaKTePUCTHUK U IPUHIIUIIOB
IIOCTPOEHUS pafuoNepefalonnX yCTPOUCTB, KOTOPHIE UCIOJIb3YIOTCS B COBPEMEHHBIX
cucTeMax pafiioCBI3U U PaguofgoCTyIIa.

MecTo pucuuniusel B CTpykType OI1

HucnunnuHa «PaguonpreéMHbIe U paguonepenanmue ycrpoructsa» b1.B.19 aBnsercs
OUCILUIIIMHON YacTH, GOPMUPYyEMOU y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUY OI0Ka
1 yuyebHOTro mnaHa NOATOTOBKM OakKajlaBpuaTa IO HampaBiaeHuio «11.03.01
PaguoTexuuka». W3ydeHue OUCHUNNNHBE «PafuonmpueéMHBIE U pafuolepenalone
yCcTpoucTBa» onupaeTcCHd Ha 3HAHHUHU OUCHUIINIUH(H)
«CxeMmoTexHuKa»; «CXeMOTEeXHMUYECKOe NMPOEeKTUPOBaHMe (YHKIMOHAIBHBIX Y3JI0B
IpUeMO-IepefanIux yCTPOUCTB»; «Teopus 3JEeKTPUUYECKUX Lemeu»; «Teopus
3JIEKTPHUUYECKOM CBsI3U»; «lIudpoBasi 06pabOTKa CUTHAIOB»; «DJIEKTPOHUKA».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH BBITIONIHATh MaTeEMaTHUYECKOEe MOENTMPOBaHre 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHNEM CTaHOAPTHHIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

- Cnoco0eH BHITIONIHATh PaCyeT U MPOEeKTUPOBaHUE OeTajled, Y37I0B U YCTPOMCTB
PafAnoOTeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3alaHUEeM C HCII0Ib30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoanusd (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1 Ve CBedeHUs HOMPHUEMHEIX VCTPOKWCTBAX

O6nacTu mpuMeHeHusI, QYHKINU U YCIIOBUS 9KCIUTyaTalluy PaguOIIPUEMHBIX YCTPOMCTB B
paguoTEeXHUYECKUX cucTeMax. CTPYKTYPHBIE CXeMBI ¥ ITPUHITUIIEL PabOTH TPHEMHHUKOB:
MIPSIMOTO YCUJIEHUSI, CYIIePreTEPOIUHHOIO ¥ TOMOOUHHOTO TUIIOB, C IU(POBOM 00paboTKOM
paguocurHasna. KpaTkuii 0630p UCTOPUY TEXHUKM PafAUOINIpreMa U OCHOBHBEIE TEHOEHIIUU
Pa3BUTHUSA: MUKPOMUHUATIOPU3AlKs, BHeIpeHNe IH(POBLIX METOOB IIpreMa 1 00paboTKu
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CHTHAJIOB, MUKPOIIPOIIECCOPHOE YIIpaBIeHHE.
Pasgen 2. OCHOBHEIE TeXHUYECKHE [TI0Ka3aTeln PaguoIpUeMHBIX YCTPOUCTB
YUyBCTBUTEILHOCTb PAAUONIPUEMHOT0 YCTPOUCTBau (HaKTOPHI, ee onpenensomye. Bumsl
130UpaTeNbHOCTH PAflMONIPUEMHOr0 yCTpoicTBa. OfHOCUTHAIbHAS U peasibHas
(MHOTOCUTHa/IbHAs) YaCTOTHEIE N30KMPATEIbHOCTH, YaCTOTHLIE 1 HEJTMHENHbIe NCKaXKeHu ],
[oj10Cca MPONyCKaHUs ¥ AUHAMUYeCKUY quarna3oH. [loMexoyCcToM4nBOCTh, IOKa3aTenn
371€eKTPOMArHUTHOM COBMECTUMOCTH, CTaOUIIBHOCTD ITapaMeTPOB, HAJIe2KHOCTE,
PEMOHTOIIPUTOOHOCTh, IOTPEeOUTENIbCKIE TI0Ka3aTeNln ab0HEeHTCKUX TPUEMHUKOB. CII0COOH
KOJINYeCTBEHHOMW OIIeHKU IT0Ka3aTeslel B CHCTeMax PafiuoCBsi3u, TpeOOBaHUS K HUM U IIyTH
BHITIOJTHEHUS 9TUX TpeOoBaHuu. [IlyMOBEIe TapaMeTPH IPUEeMHNKA: KO3puimeHTa myma u
mryMoBas TeMmrneparypa. KoaguiineHT mymMma macCuBHOTO

YeTHIPEeXIIOICHIKA, MHOTOKACKaJHOT O YCUIUTENIS, pafuoTpaKkTa IpueMHuKa. Onpenenesue
YyBCTBUTEIbHOCTH IIPUEMHIKKA, OTPAaHUUYEHHON BHYTPEHHUMMU IITyMaMu.

Pasgen 3. BxogHble IeNW TPAKTOB IIpreMa

[TpecenekTop pafuoONPUEMHOTO YCTPoicTBa. Ha3zHaueHne BXOOHHIX Ienel, TpeOoBaHUS K HUM U
Knaccudukaims. CrrocoObl MEPEKPHITHS OUAMa30HA YaCTOT U HACTPOUKHU BXOIOHBIX IETIEH.
KoadhduimeHT nmepegaun BXOOHBIX Heleli. U3MeHeHUe pe30HaHCHOT0 K03 uilneHTa nepenayuu
10 Jrana3oHy. YacToTHas XapaKTePUCTHUKA U CEJIeKTUBHOCTb BXOMHBIX Ieneii. Oco6eHHOCTH
BXOMHBIX I[eTIeN Pa3/IMYHBIX YACTOTHHIX AUana30H0B.OCO0eHHOCTH KOHCTPYKTUBHOTO
BHIIIOJTHEHUS BXOOHBIX LIENleX B PafUOTEXHUYECKUX CUCTEMAX.

P 4, Ycunurenu HWOCHUTHAIOB

Ha3HaueHue, CTPpyKTypa, BUABI YCUIUTEIEN PafuOCUTHAJIOB. Pe30HAHCHBIM YCUIUTENb KaK
aKTUBHBIN JIMHEVHBIN YETHIPEXIIOIIOCHUK C PE30HAHCHOU HAarpy3Kou. JInHelHble UCKaKEeHUs B
n30UpaTeNnbHOM YCUIUTEIbHOM KacKazne. HenmrHeliHbIe MCKaXKeHUs: HACHIIIIeHNe U UCKaXKeHue
orubatolreit, 67I0KMPOBaHUeE U TePEeKPeCTHAs MOTYIISIUS, HHTEPMOAYISIIMOHHbIE NCKAXKEHHUS.
BnusiHre BXOOHOM IPOBOOUMOCTH Ha YCTOMUYMBOCTH PE30HAHCHOT'0 YCUJIUTENSA. MasomyMsiiue
TpaH3UCTOpHEBIe ycunutenu CBY.

Paspen 5. [IpeoOGpa3oBaTeny YaCTOTHL

CTpyKTypa, IPUHIIUI IeHCTBUS U BUIH TpeoOpa3oBaTeiell 4acToThl. [I060YHEIE KaHAIbI
IpHeMa B CyIepreTePOOUHHLIX IPUEMHUKAX U CTI0COOb 60phObl ¢ HUMU. BEIGOD
IIPOMEXKYyTOYHOM YaCTOTHL B CUCTeMax CBSI3U. balaHCHBEIE U KOJIbIIEBHIE
mpeobpa3oBaTenuiacToTH.[Ipeobpa3oBaTeid YacTOTH C (a30BEIM ITOAABIEHNEM 3€PKaIbHOTO
KaHamna.

Pa3gen 6. Py‘-IHbIe ¥ aBTOMATUYECKNE DETYIIMPOBKY ¥ MHOWKAIIWA B DAOWOITPUEMHBIX

CTPOMCTBAX
PerynupoBku ycuneHus: Ha3HaueHNe, CIOCOOL! PETYIUPOBKY yCUleHus. [I[puHINT JeHCTBUS U

Bupgel APY. IIpsimas u oopaTtHasi APY. APY npueMHUKOB UMIYJIbCHBIX CUTHAJIOB. CHUCTEMEI
HaCTPOWKH; UCIIOIb30BaHe CUHTE3aTOPOB YacToT. YacToTHasA U (ha30Basi aBTOMOACTPOMKA
YaCTOTHl: Ha3HaUYeHWe, IPUHIUI AeWCTBHUS, BUMIb], 0071aCTy MpuMeHeHus cuctem AITY
HEIPEPHIBHBIX U UMIYIbCHBIX CUTHAJIOB. PeryarupoBKa MIMPUHBI II0JI0CH TPOITyCKaHUS.
[uCcTaHIIMOHHOE U aBTOMaTHYEeCKOe yIIpaBjieHlue IPUeMHOU annapaTypou. [IpuMeHeHue
MUKPOIBM U MUKPOIIPOLIECCOPOB [AJ11 HACTPOUKU U PETYIUPOBKHU.

P 7. PagyonprieMHEL TPOKCTB u BOU TKOU CUTHAJI0B

OcHosHele npeuMyiectBa LHOC npu paguonpueme. CTPYKTYpPH PagUuOIPUEMHBIX YCTPOUCTB C
oG pPOBKOM CUTHANa B OCHOBHOM I10JIOCE U C OLM(POBKOM CUTHANa Ha Pajuo Uiu
IpoMexXyTOo4YyHOU yacToTe. OcHOBHEBIE TapameTpsl ALIIT u LJATI: pa3psaaHOCTh, I010Ca
[IPOIIyCKAHUS, IAAla30H BO3MOXKHEIX 3HAUEHUY YaCTOTH JUCKPeTU3aluy, OTHOLIEeHNE
curHan/myMm (SNR), apdberTrBHasa pa3psigHOCTb, MaKCHMaJbHEIM pa3Max aHaJI0TOBOr'0 CUTHAa,
BapuaHTH IU(GPOBOTO HHTEP(Delica, TapaMeTphl, XapaKTePU3yIollrue
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rnckKaxeHus. Tpancpopmalius CeKTpa Py aHaIoro-IudpPoBoM U 1 PO-aHaI0TOBOM
npeobpa3oBanuu. OCHOBHBIE (PAKTOPH BIUSIONINE Ha BEIOOP YaCTOTH AUCKPETU3aIUH (YCIIOBUE
KoTenbHMKOBa), MUHMMU3ALKS IITyMOB KBaHTOBAHUS B I10JI0CE PaAUOCUTHAIa,He00X0qUMOCTh
KPaTHOCTH YaCcTOT JUCKPETHU3aluy Ha BXOe U BhIXofe LU(POBOTO TpakTa, TpeboBaHUs K
GUIBTPY 3allIMTH OT HaloXeHus cruekTpoB. Koadduiment myma ALIIT u TpeboBaHUS K

K09 PUIMEHTY YCUJIeHUS aHalIoroBOro TpakTa. Heo6XomuMoCTh JelluMaliuy B IPHEeMHOM
TpakTe.lIpeoOpa3oBaHue CIIEKTpa B IPOIECCe AeluMaluy U UHTepnonsauuu. TpeboBaHus K
dbunbTpaM - merrmMaTopaM.

Paspen 8. YcunuTenyu MOIMIHOCTHU: IPHUHLIKIIBL IOCTPOEHUS, BEIOOD peXkrMa, UCIO0JIb3yeMbIe

3JIEKTPOHHEBIE TTPUOOPHL.
OcHOBHbIE TexHUYEeCKHe TPeOOBaHMSA K TPAKTy YCUTIeHUS MOITHOCTU. OCHOBHEIE

SHEPreTUYeCKHUe XapaKTEePHCTUKN MOIIHBEIX KacKafoB IepenaTyukoB. CoBpeMeHHbIe ITPUOOPH
OIS YCUTIUTENel MOIITHOCTH, CTaTU4YeCKNe XapaKTePUCTUKY, alllIPOKCUMAIIAS CTaTUYECKUX
xXapakTepucTuk. Knaccudukauus pexxuMoB pabOTH 'eHEPATOPOB C BHEIIHUM BO30yKIEHUEM
(yrom oTCe4Ku,HaNps2KEHHOCTh). [IMHaMUYeCKre XapaKTePUCTUKHU. Y3KOIOIOCHbIE U
IITMPOKOIIOIOCHEIE COTIacyoie-QuIbTPyIoIre yeTpoicTBa. OCOOeHHOCTH IIOCTPOEHUS
IITUPOKOIIONIOCHBIX yeunuTenen. [IpuHIUIE paboThl ¥ CIIOCOOH TOCTPOEHHUS YCTPOMCTB
CJIOKEHUS MOIITHOCTEN.

P B UTeNn HOII TYHKOB: IPHUHIIUIILL IOCTPOEHUSI U TeXHUYECKH

T BAHUS, aBTOreHEePATOPEl, CUHTE3aTOPEL YaCTOTHI, CTAOMIN3aIIHAI YaCTOTEL

[TpuHUMIIEL TOCTPOEHUS Bo30ynutene ansa PIIoY pasnmuyHoro Ha3HaYeHUs, OCHOBHEIE
TeXHUYeCKre TpeboBaHus K BO3OyIUTensIM. ABTOr€HepaTOPHI: IPUHIUII NEeWCTBUS, YCIOBUS
caMoB030yXKOEHUS U MPHUHIUNKNATbHEIE cXeMbl. PaKTOPHI, BIUSIONIME Ha CTaOUTBHOCTD YaCTOTHI
1 CIIOCOOBI CHUKEHUS WX BIUSHUS. TexHHYecKue TpeOoBaHKUS K CHHTe3aToOpaM 4acToT.
[TpUHIIUTIEI TOCTPOEHUS CUHTE3aTOPOB YaCTOTHI (MIPSMOM ¥ KOCBEHHBIN CUHTE3 YaCTOTHI).
[Tpsimoit 1TupPOBOYM CUHTE3 YACTOTHI.

Pazpen 10. ®opMupoBaHre PaglOCUTHAJIOB B pafuolepenaronxX YCTPONCTBaX.

Crioco0wl TONTy4eHUsT aHaJIOTOBOM U IU(PPOBOM MOAYIISIMY B paguonepefaTinkax pa3indyHOro
Ha3HaYeHU: SHepPreTu4YeCKrue XapakKTePUCTUKY, IPUHIUIINATbHEIE CXeMbl MOTY/ISITOPOB,
IIpUMEHEHUE.

Paspen 11. OcoGeHHOCTH TOCTPOEHNUS IePeIaTYNKOB PA3TMYHOT0 Ha3HAYEHUS.

OcHoBHBIE TexHUYECKUe TpeboBanus K PIIOY mist pagrocBs3u. OcoOeHHOCTH MMOCTPOEHUS
CTPYKTYPHBIX CXeM CBSI3HBIX IlepefaTuyrkoB. OCHOBHbEIE TeXxHUYEeCKUe TpeboBanus K PIIoY mns
TIOMIBUKHOM CBA3U. OCOOEHHOCTH IIOCTPOEHUS CTPYKTYPHBIX CXEM ITepefaTYNKOB IIOOBUKHON
cBg3u. OCHOBHBIE TexHUYecKue TpeOoBaHus K PIIOY [g CIyTHUKOBOM M KOCMUYECKOW CBSI3HU.
Oco6eHHOCTHY TOCTPOEHUS CTPYKTYPHBIX CXEM IlepefaTiUKOB CIYTHUKOBOM ¥ KOCMUYECKOU
CBSI3U, 31IEKTPOHHEIE TPUOOPEI, UCIIOJIb3yEeMbIE B 3TUX ITepefaTynuKax

O61mast TPYIOEMKOCTb MUCIUITTAHEL
216 gac(oB), 6 3ET
dopMa MPoOMeKYTOYHOM aTTeCTalluN

3aueT
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Bb1.B.20 PaduomexHu4ecKue cucmembul

lenu ocBOEHHUS OUCUUIIIUHEL

Llenpio mpernofaBaHus QUCIUIIINHE « PaquoTeXHUYECKIEe CUCTEMBI» SBIISIETCS:

U3y4YeHNe PaJuOTEXHUYECKUX CUCTEM Iepenayr nHGHOPMAIIUY 110 KaHallaM CBS3U U
TIOOTOTOBKA CTY[IEHTOB K HCITOJIb30BAHUIO IIOJIYYE€HHBIX 3HAHUH B PEIIEHUH KOHKPETHBIX
IPAKTUYECKUX 3a7ay 110 Pa3paboTKe 9TUX CUCTEM M BXOMSIINX B UX COCTAB YCTPOUCTB.
Hucuunnuaa PTC hopMupyeT 0CHOBY IJIsl TOATOTOBKY OaKaiaBpoOB B 061aCTH
PafiMOTEXHUKHU ¥ CO3[aBaTh HEOOXOOUMYI0 6a3y [/s YCIEUTHOTO OBIaleHUS
TIOCJIEOYIOIIUMY CIIeNMabHBIMU JUCIUIIIMHAMU y4eOHoro miaaHa. OHa momKHa
CIIocoOCTBOBAThH PA3BUTHUIO TBOPYECKUX CIIOCOOHOCTEH CTYyIEHTOB, YMEHHUIO
(bopMyIUPOBATh U peIlaTh 3afaYy BHIOPAHHOM CIIEIMAIbHOCTHA Ha OCHOBE CHCTEMHOTO
TIOAXOla, YMEHUIO TBOPUECKH TPUMEHSITh ¥ CAMOCTOSITENIbHO MOBHIIIIATH CBOYM 3HAHUS. B
pe3yJbTaTe U3y4YeHus: QUCIUIIMHE Y 6aKalaBpOB [OXKHE COPMUPOBATHCS 3HAHUS,
YMEHUS ¥ HaBHIKH, TIO3BOJISIOIINE CAMOCTOSITENTHHO aHATU3UPOBATh U CUHTE3UPOBAThH
pPagMoOTEeXHUYECKHe YCTPOMUCTBA U CHUCTEMHI PA3IMYHOT0 Ha3HAYeHU. [[UCIUIITHHA
sBnsieTcst 6a30BOM U 00ecledyrBaeT JATbHENINYIO CIIeIMalbHYI0 IIOATOTOBKY. M3y4das
9Ty OUCHLUIIIUHY, CTYAEHThI 3HAKOMSITCS C IIPUHLIUIIAMY B3aNMOLENCTBUS PA3IMYHbIX
PafiMOTEXHUYECKUX YCTPOUCTB U CUCTEM. [IpnoOpeTeHHbIE 3HAHUS ¥ HaBHIKU
HE0OXOIUMEI [JIsI YCIIELTHOTO TPOEKTUPOBAHUS, TPOU3BOMICTBA ¥ COBEPIIIEHCTBOBAHUS
COBPEMEHHOM PafioaTIapaTyph.

Mecto pucuuniusel B CTpykType OI1

3arpys3ka...

TpebGoBaHus K pe3yIbTaTaM OCBOEHHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINHN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH BBIITOTHSATh MAaTEMATHYECKOe MOIEIUPOBaHNe 00beKTOB U MPOIIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHUEM CTaHOAPTHBIX ITaKEeTOB IPUKIIATHBIX IPOTPaMM
(TIK-1)

- Crioco6eH BBIIIOTHSATh pacyeT ¥ MPOEKTUPOBaHKE [IeTajiel, Y3/I0B U YCTPOUCTB
PafAnoOTeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEeM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)

CopepxkaHue OUCIUTIINHEL

P 1.K ApUKANI ceTen W0 U KTPOCBSA3H P

Knaccudukanus cucrem u ceteit COP. Ctpykrypa C3P u meTtogel KommyTanuu B COP.
Tononoruu COP. MexnyHapoaHble OpraHu3aluu peryaaTopsl CIP.

P 2. [IpUHITANIE TOCTPOEHUS CETEer W0 B KTPOCBS3HU P).

MHoroypoBHeBbIH 1oaxom. [IpoToKomE, UHTEPPENC, CTEK TPOTOKOJIOB. CeMUypOBHEBAs MOMETD
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B3aUMOMEUCTBUS OTKPHITHIX CUCTeM. TemedoHHas CceTh. [UIMOTETUYECKOE ITATIOHHOE
coeMHeHKEe. DIIEMEHTH Teopuu Tene Tpaduka. Mepapxuu CIP

Pasgen 3. Metopsl noctyna Kk CIP

[TpUHIUIIEL TOCTPOEHUS PaOUOTEXHUYECKUX MOOMIIBLHEIX cucTeM papuopoctyna (MCP) k CIP.
Knaccudukanuy MCP. TTpuHIIUIIE TOCTPOeHUST MOOUITbHOM cucTeMbl (MC) 1 6a30B0# CTaHIUN
MCP. PerucTpsl mofiCUCTEMbBI KOMMYTAIUH, SKCITyaTallid U TEXHUYECKOTr0 00CITyKUBaHUS.
YacTtoTtHble onock! anss MCP. XapaKTepruCTUKK BEICOKOCKOPOCTHOTO UHTEpHETa. KOHBepreHus
KOMIIBIOTEPHBIX ¥ TeJIEKOMMYHUKAIMOHHBIX CETEU

Pa3gen 4, MeTOﬂBI CHUKEHUA MEKCUCTEMHBIX 1 BHYTPHCACTEMHEBIX ITOMEX B C3OP u cucremax

octyma Kk C9P
[ToBTOpHOE HCHONBb30BaHUe YyacToT B MCP. XapakTepucTuku anTeHH ajisi MCP. Anroputm

pacuerta 30H o0cimyxuBanusg MC MCP. BHyTpucucreMHble 1 MEXKCUCTEMHEIE TTIOMEXHU B
cucteMax paguocBs3u COP u MeTOOBl UX CHUKEHUS

Paspen 5. Knaccudukanus pagnoaneKTPOHHLIX cpencTB (PIC) 1 pamuoTeXHUYECKUX CHCTEM
PTC

Knaccudukanus POC no crenenu cnoxHoctu. Knaccudpukaius PTC no Ha3HaueHUIO.
OCHOBHEIE CBOMCTBA COOOIIEHNH ¥ CUTHAJIOB PA3IMYHBIX BUIOB CBI3H.. Knaccudukarms PTC
mepenavyy HHGOpPMaLIKK 10 CIIOCO0Y MPeICTaBIeHUST HEIIPEPLIBHBIX U TUCKPETHHIX COOOIIEeHU B
cucteMme. Knmaccudukauus cucteM nepegadyu HHQOPMaILMK 110 TUIY CPEOhl paclpOCTPaHeHUS
3JIEKTPOMAarHUTHHIX BOJIH. [[Mana30Hbl 97IEKTPOMarHUTHEIX BOJIH, IPUMEHSIEMBIX B
PagUOTEXHUKE, ¥ 0COOEHHOCTH MX PACIpPOCTPAHEHUS B PAa3IMYHALIX Cpefax

P HcTeMHBIe mapaMeTphl PTC 1 Y UH Mallin

O6o01IeHHast CTPYKTYpHas cxeMa ofHOKaHanbHOU PTC nepegaun undopmaiuu. OCHOBHEIE
omeparuy Haf curHajaaMu B mepenaomel yactu PTC (cmoco6 mepemauu). OCHOBHBEIE OIlepaIiu
Haf curHajaMmu B mpueMHoH dyacTu PTC (crmoco6 mpuema). OO1ye CBOMCTBA PaguOKaHAIOB
cBsi3u. HageKHOCTh, 3¢(eKTUBHOCTD, allllapaTypHas Hale?kHOCTh, IIOMEX0YCTOMYUBOCTE,
IIPOTIYCKHAs CIIoCOOHOCTD, SKoHOMUYHOCTL PTC nmepenauu nndopmanuu. OCHOBHEIE KPUTEPUH
OJ151 OLIEHKY [IOMEXO0YCTOMUYUBOCTHU: BEPOSTHOCTHEIM, SHEPTeTUYECKUM, apTUKYIIILMOHHLIN.
OKCIepTHRIE OLIEHKHU U pekoMeHmanuy MC3-P u MKKTT.

Paspen 7. Teopusi TMHEWHOT0 O0LEIVHEHNS ¥ Pa3de/IeHUsT KaHAIbHBIX CUTHAJIOB

[ToHsiTHEe 0 MHOTOKAHAJIbHBEIX CHCTEMaX Iiepefadyn HHGOPMAaIlMK 1 MOCTAaHOBKA 3aflayuu
o0beOuHEeHNS U pa3fe/eHrs KaHalbHBIX CUTHaNoB. O000IIeHHas CTPYKTypHas cxeMa
MHorokaHanbHOU PTC nepegaunu undopmaimu. Heob6xoguMele U JOCTaTOYHEIE CBOMCTBA
IIePEeHOCUYMKOB HHMOPMAIlUY [Py TMHEHNHOM pa3fe/IeHUM KaHaIbHbIX CUTHAIO0B. JIMHeHAs
HE3aBUCUMOCTb U OPTOTOHAIBHOCTEL KaHAJIbHBIX IIepeHO0CUnKOB. O000IIeHHas CTPyKTypHas
cXeMa pas3fie/IeHusT OPTOTOHAIbHEIX CUTHAI0B. OpPTOTrOHAIBHOCTh TAPMOHMYECKUX KOJleOaHuM
nogHecymmx 4acTtoT B PTC mepegauyu nHGOpMalliy C YaCTOTHBIM pPa3felieHreM KaHallbHBIX
curHanoB. OpTOroHANBHOCTh UMITYILCHEIX TogHecymx B PTC nepemauu nHGOpMaLuu C
BPEMEHHBIM pa3fiefieHrueM KaHallbHbIX CUTHAIOB. [IpUYMHBI BOSHMKHOBEHUSI MEeKKaHaJIbHBIX
IIepexXOAHbIX IOMEXH IIPU YaCTOTHOM M BpEMEHHOM pa3fenieHuu. KoMnbioTepHOE

MO eIupOBaHUE OPTOTOHAIbHBIX IEPEHOCYUKOB.

P MuorokaHanabHble PTC 11 Y1 UH MAaIlM{ C YaCTOTHBIM HHEM KaHaJI0B
O6o01eHHasT CTPYKTYpHAs cxeMa MHoOrokaHanbHOM PTC nepemayu nHGOPMAIUK C YaCTOTHBIM
pasmenieHueM KaHajoB. BeIOOp BUa MOIYJISIIMY B IIePBOM CTyIeHU MHOTOKaHambHLIX PTC ¢
YaCTOTHHIM pa3fefieHreM KaHanoB. AMINIUTYnHas Momyisius (AM) u AM ¢ ogHoM 60KOBOM
nosiocout (AM-OBII). CiocoOrl nogaBieHus IOOHECYIEN U 0OO0HOU OOKOBOIA ITOJIOCH B
MHorokaHanbHBIX PTC nepemauu uadopmanuu. BocctaHoBneHNE TOAHECYIEH HA TPUEMHOU
cTOpoHe. BriGop Bua MOOYJISIIMY BO BTOPO#H CTYIIeHU MHOTOKaHanbHEIX PTC ¢ 4acTOTHRIM
pasmeneHueM KaHajoB. ®opmynsl MaHaeBa s TPUOIUKEHHOM OLIEHKY IIUPUHBL CIIEKTPOB M
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1 UM curnanoB. CpaBaerue AM, ®M u UM. Hepapxus aHamoroBex cucteM. OCOOEHHOCTH
Ha3eMHBIX PaguOpesIeNHbIX, TPOIOCHEPHBIX U CIIYyTHUKOBBIX IMHUYU CBSA3U. OCHOBHBIE IPAYNHEI
MIOSIBJIEHNUS II€PEXOAHBIX IIOMEX B TPYIIIIOBHIX BUAE0- U paguoTpakTax PTC ¢ 4aCTOTHEIM
pa3peneHneM KaHaloB. PacyeT BEpOATHOCTHU Neperpy3Ku (IepeMOAyIsaluy) B MHOTOKaHaIbHBIX
CHCTeMax C YaCTOTHBEIM pa3fiejieHueM KaHasl0B. 3aKOHOMEPHOCTH HAKOIJIEHUS ITePeXOqHbIX
noMex U (pIIyKTyal[MOHHBEIX IIOMEX B aHAJIOTOBBEIX PaANOPEIeMHBIX TUHUSX CBS3H.

Pasgen 9. MuorokananbHble PTC nepemayu nHGOpMaIMY C BDEMEHHBIM pPa3ieleHueM
HeoGxonuMele yCI0BUSI OUCKPETHU3AI[MY aHAJIOTOBEIX CUTHAIOB 110 KoTensHUKOBY. O6001IeHHAS
CTPYKTYpHas cxeMa MHOTrokaHanbHOU PTC ¢ BpeMeHHBIM pa3feeHreM KaHanos. LIukn
mepefayy, ero CTPYKTypa, Heo0XOAUMOCTD IIMKJI0BOM CHHXPOHU3AUY TTePealoulero u
prueMHOro o0opymoBaHus. BEIOOp BUOOB MOAY/IAIMY B IIEPBOM 1 BTOPOM CTYIIEHSX
MHOrokaHanbHEIX PTC ¢ BpeMeHHEIM pa3feieHueM KaHal0B. AMIIIUTYOHO-UMITyIbCHAS
MOMYTISIINS, €€ PAa3HOBUOHOCTH U IMIPOCTEUIINM CII0CO0 monydeHusi. [IIupoTHO-UMITYTbCHAS
MOMYTISIINS U MPOCTEUIINY cI0co0 ee monyuyeHusi. Pa30uMNIyIbCHAS MOOYIISLUS U TPOCTEUIINM
criocob ee nonmy4yenuss. OCHOBHbIE TPUYUHLI BOSHUKHOBEHUST MEXKKaHATbHBIX ITePEX0THBIX
nmoMex B MHOroKaHanbHBEIX PTC ¢ BpeMeHHBIM pa3feieHheM KaHaJloB.

P 10. KopoTroBonHoBEe PTC 1 Y UH Malliu

Oco6eHHOCTH PacIpOCTPAHEHUs KOPOTKUX ¥ METPOBBIX YIbTPAKOPOTKUX BOJIH B aTMochepe
3eMu. MHOroIy4eBoe paclpocTpaHeHue, UHTePhepeHIus 1ydei, o01me U CelIeKTUBHbIE
3aMupaHusd. Pa3HeCeHHBIN IpreM PafuOCUTHAJIOB U €r0 Pa3HOBUAHOCTU: Pa3HECEHUE B
IIPOCTPAHCTBE, II0 YaCTOTe, II0 BPEMEeHH, T10 mosipu3alnuu. CriocoOsl UCIIOTb30BaHuUs 00pa3IoB
CUTHAaJIa IIPU pa3HECEHHOM IIpueMe. MyIbTUNIMKaTUBHEIE IOMEXU U X ONUCaHKAE 3aKOHOM
Penesi. PacueT BepOSTHOCTH MepephiBa CBSA3U IIPU pa3HeCeHHOM npueMe. [lepenadya OBOUYHBIX
CUTHAJIOB 110 paguoKaHajlaM C IIOMOIIbI0 aMIJINTYOHOM, YaCTOTHOM U (Pa30BOM MOAYIALNYU U
meMmopnynsauuu. [lepemada ABOMYHBIX CUTHAJIOB C IIOMOIIBIO OTHOCUTENBHOU (Pa30BOM
Monynsauuu. KoppensiuoHHBIN 1 aBTOKOPPESIIMOHHBIN CITOCOOR! TpreMa curianos ¢ OOM.
[TonsaTue o kBagpatypHOU OD0

Paspmen 11. [IepCeKTUBEL PA3BUTUSA CUCTEM epenadyy HHPOPMaluu

IloCTOMHCTBa ¥ HEOCTAaTKU LUA(PPOBEIX METOMOB Iepefayy 110 CPaBHEHHUIO C aHAJIOTOBEIMU
MeTofaMu. AMIIIUTYAHO-4aCTOTHEIE CIIEKTPHL BUZIE0- U PagUOMMITYJIbCHEIX CUTHAJIOB.
[TpuHIMIIEL KOJOBOTO pa3feneHus u(POBEIX KaHaIbHEIX CUTHaN0B. O6001IeHHbIE CTPYKTYPHEIE
cxeMbl ¢ poBeix PTC nepemayu vH(GOPMALUK C YaCTOTHLIM, BDEMEHHBIM U KOLOBBIM
pa3peneHneM KaHalIbHBIX CUTHA/OB. [IpuMeHeHe OpTOroHaIbHEIX QyHKIMY PagemMaxepa-
Yonmia mnst pa3nenenus KaHasoB B Iu@poBeix PTC. KonBepreHuus KabeabHbIX,
PafiMOTEeXHUYECKUX (HA3eMHBIX 1 KOCMUYECKHUX), BOJIOKOHHO-OIITUYECKUX CUCTEM B TT100anbHOM
CETHU CBS3H.

OO61masi TPyA0EeMKOCTb TUCIUTITAHEL
288 gac(os), 8 3ET
dopMa MPOMeKYTOYHOM aTTeCTAllUN

3aueT, JK3aMeH
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B1.B.21 PacnpocmpaHeHue paduoeo/iH u aHmeHHo-¢pudepHvle ycmpoiicmea 6
paduomexHuke

Lenu ocBoeHUST DUCHUILINHEL

[lenpio mpernofaBaHus QUCIUIIIMHE «PacpocTpaHeHre paguoBOIH U aHTEHHO-
bunepHble YCTPOUCTBA B PalHOTEXHUKE» SBIISETCS:

M3y4eHre 3aKOHOB PACIPOCTPAHEHUs PAfiOBOJIH B IIPUPOIHOM Cpefie U uX
BIMSIHYE Ha PaIuOCUCTEMEI, IIOJTyuYeHNe 3HAaHUHU O TUIIaX ¥ OCHOBHBIX ITapaMeTpax
AHTEHH, CBSI3H 3THX IIapaMeTPOB C TeOMETPUYECKUMH XapaKTEPUCTUKAMHU aHTEHH U
0COOEHHOCTSIMU UX KCIIO/Ib30BaHUS B PaliOCUCTEMAax Pa3HOT0 Ha3HAYeHMUS.

MecTo gucuuniavHel B CTpyKType OI1

HOucnunnuHa «PacnpocTpaHeHue pagUOBOJIH U aHTEHHO-(QUOEpPHBIE YCTPOUCTBA B
papuoTexHuke» B51.B.21 gBngeTcsd OUCHUIIUHON YacTH, GOPMUPYEeMOM yUaCTHUKAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpasneHuto «11.03.01 PaguoTtexuuka». W3ydeHue ouCHUIIINHE «PacnpocTpaHeHue
PafUOBOJIH ¥ aHTEHHO-(DUIEPHBIE YCTPOXUCTBA B PaAUOTEXHUKE» ONUPAETCs Ha 3HaHUU
OUCLUIIUH(BI) «Teopus 9eKTpU4YecKux Lenen»; « Texuudeckas 3JIeKTPOIUHaMUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINHN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HAayK U MaTeMAaTUKHU
OJId pellleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Crioco6eH BBITOTHSATh MAaTEMATHYECKOe MOIEeIUPOBaHNe 00bEKTOB U MPOIIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCIIOJIb30BaHNEM CTaHOAPTHBIX ITaKETOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

CopepxkaHue OUCIUTIINHEL

P 1. PacipocTpaHeHu noBonH (PPB) B cB HOM IIPOCTPAHCTB

Knaccudukanus paguoBosH. CiocoOwl MOCTPOeHHE PaguonnHuii. HasHaueHrne aHTeHH. Pacuer
HAIPSAKEHHOCTH I0JIS, YUYEeT HallpaBJIeHHOCTH U3JIy4YeHUs. baraHC MOITHOCTEX Ha PagUOIUHUSIX
pasHoro tuma. [ToTepu MOUTHOCTY IIPU PaCIpPOCTPAHEHUH, MHOXKHUTEIb ociabnenusi. O61acTh
IIPOCTPAaHCTBa, CylleCcTBeHHad Iipu PPB.

Paspen 2. PacnipocTpaHeHre 3eMHBIX DAaIAOBOJIIH.

Pacuetr HanpsxeHHoCTH 1o mpu PPB Hap mM10CKo# TOBEPXHOCTHIO 3€MIIU IIPHU BEICOKO
MIOAHSATHIX M HA3KO PACIOJIOKEHHBIX aHTeHHaX. PacmpocTpaHeHue Haf 3JIEKTPUYECKH
HEOMHOPOIHOM IOBEPXHOCTHI0 3eMnu. PPB Hap rmagkoi chepruyecKor MOBEPXHOCTHIO 3EMIIH.
[TpuBemeHHBIE BEICOTH aHTeHH. PPB Ha Tpaccax ¢ HepoBHEIM penbedoM. Kputepuii Panes ons
ompenesieHus epoxoBaTol moBepxHocTy. PPB Ha Tpaccax cucteM MOOUIIBHOM PaguOCBI3H.

75




BnusiHMe 3KpaHUPYOLIKUX IPENATCTBUN.

Paspen 3. PacnpocTpaHeHnue TPOnocepHLIX PagroBOIH.

CocraB u mapameTphl Tponocdeprl. BepTuKanbHBIN TPOGHUIE HHIEKCA IPEIOMIeHUS
Tponocdepsl. dBneHue TponochepHOU pedpakiuy, BUAH pePpakiiuy, ee y4eT IIPpU pacyeTe
HaIPSIXXEHHOCTH I0JIs1. DKBUBAJIEHTHEIM pafuyc 3eMiu. [lanbHee TponocpepHoe
pacnpoctpanenue ([ITP) YKB 3a cueT paccessHus Ha TypOyJIeHTHEIX HEOOHOPOTHOCTSIX
OUSNEKTPUYECKOU IMPOHUIIaeMOCTH. XapaKTepUCTUKY 3aMupaHuil Ha Tpaccax TP YKB.
[Totepu ycunenus anteHH. OnpeneneHre HafleKHOCTH pabOTHl TUHUY IIPH HaTU4IUU
3amupanuit. CriocoOrl 60pbOLI C 3aMUPaHUSIMU. Pa3HeceHHEIM TprueM. YueT ocabieHus
cuUrHaJsoB Ha paguonuuugx TP YKB.

Paspen 4. PacupocTpaHeHne HOHOCHEPHBIX BOJIH.

OcHOBHEIE ITapaMeTphl HOHOCGhEePHl. PeryngapHile CIou 3JIEKTPUYECKON KOHIIEHTPALUY B
rnoHochepe. YCIoBUS OTpaxKeHUs PagroBOIH OT HOHOCGhEPH. MaKcHMalbHO IPHMEHUMAs U
KpPUTHYECKas YaCTOTH. BIusHUe MarHUTHOIO MOJIst 3eMIu Ha noHochepy. MoHochepHBIe
CTQHIIMU U KapTHL.

Pasmen 5. Monenu u oco6entHocty PPB pa3HbIX Irana30HOB

Mopens PPB mekamMeTpoBOTro guana3oHa (KOPOTKMX BOJIH), AMAla30H Ppab0oyux 4acCToT,
HaMMeHbIIAs MPUMeHUMas!, MaKCUMaJIbHO IIPUMEHUMas ¥ ONTUMaJbHas pabodast YaCTOTHI.
BonHoBOE pacnucaHue, 30HB MOTYaHUs, 3aMupaHus Ha KB, uckaxeHnus curHanoB. Mopenu u
ocobenHocTtu PPB rekromerpoBoro (CB), kunomerposoro ([IB) u mupuameTrposoro (CIIB)
orana3oHoB, o0nactu npuMeHeHus. Ocobennoctu PPB Ha KocMuueckux nuHusAx csi3u (KJIC).
[Tomexu paguoOIPUEMY M X 3aBUCUMOCTH OT YaCTOTHI. BEIOOP 4aCTOTHOTO AHUana3oHa s
KOCMHUUYECKHUX INHUY CBSI3U. BnusgHue pedpakKiuy BOJIH U JOIJIEPOBCKOT0 CMEIeHUS YaCTOTEI
Ha paboty KJIC. Pacuet snepretuku KJIC. PPB UK u onTuyeckoro nuamna3oHoB. [I1a3ma Ha
KIJIC.

Pasgen 6. OCHOBHEIE ITapaMeTPLL aHTEHH.

Onpepnenenve u QyHKIMYA aHTEeHH. BXOgHOE CONPOTUBIIEHNE aHTEHHE, YCII0BHE pe30HaHCa.
OCHOBHBIE 3JIEKTPUYECKNE U KOHCTPYKTHUBHEIE ITapaMeTphl aHTEeHH. YaCTOTHEIE CBOMCTBA.
H3o0paxeHne guarpaMMHbl HampaBneHHOCTH ([JH) B pa3nuyHbIX CHCTEMaX KOOPAUHAT,
onpenesieHre ee TapaMeTpOB.

Pasmen 7. OCHOBHI Teopuy aHTeHH. CuMMeTpUYHBIN BUOpaTop (CB) B cBOOOOHOM IIPOCTPAHCTRE.
PacnpeneneHne ToKa BHOIb BuOpaTopa. JJIeKTPOMarHuTHOE 10jle CHMMETPHUYHOT0 BuOpaTopa B
pexuMe Iepefayy B JanbHeW 30He U (PYHKIMS HallpaBIeHHOCTU. BXOmIHOe COIPOTUBIIEHNE,
pe30oHaHCHas AJINHa, YKOpPOYeHNe, 1ana30HHbIe CBOMCTBA. TUIE KOHCTPYKIUM CB, crioco0b
NIUTaHUS, CAMMETPUPYIOIIe yCcTporcTBa. HacTpolika B pe3oHaHC. CB B pexuMe npuema.
MakcuManbHasi MOIIHOCTE, BEIAENsIeEMas B HAarpy3Ke, 10 KPUTEPHUIO OTHOILIEHUSI CUTHAJI/IIYM.
Paspen 8. Ces3anHble BubpaTopsl. HecuMMeTpuunbi Bub6paTop (HB).

Teopust u3Ty4eHUs CUCTEMHI IBYX CBSI3aHHBIX CUMMETPHUYHBEIX BUOPATOPOB. MeTo[l HaBOOUMBIX
9[IC. OnpeneneHne B3auMHBIX M HaBe[JeHHBIX CONIPOTUBIIeHUH. [IpaKTU4eCKOe UCII0Ib30BaHUE.
[Tone HB, pacmonoxeHHOTro BOIM3U IIOBEPXHOCTH 3eMid. MeTof 3epKaJibHEIX U300paKeHUiH,
OCHOBHHIE XapaKTEePUCTUKHU, TUITHI KOHCTPYKIIKNM, HAaCTPOWKa B pe3oHaHC. CIIocoOH! yBeTUYEHUS
OeucTBywIen anussl HB.

P AHTEHHEL etk (AP

Omnpepenenue, knaccupukauus AP. PacueT HanpsixKkeHHOCTH OIS NUHENHOU AP, QyHKIMA I
IOH, mHOXUTeNb pemeTku. HanpaBneHHbe CBOMCTBA. Y CIOBUS OTCYTCTBUS TOOOUHBIX TJITABHBIX
MaKCcHMyMOB. YrnpasneHnue [IH AP uameHeHreM aMINUTYOHO-()a30BOr0 pacupeeneHuss TOKOB
Ha 37ieMeHTax AP. PeXXUMEl U3NTy4yeHus: [T0IlePeYHO-HAKIIOHHEIN, 0ceBou. [Imockue AP.
das3upoBanHbe AP, AP ¢ 4aCTOTHEIM CKaHHPOBaHHEM, AP B IT0JI0CKOBOM MCIIOTHEHHUHU. CIIOCOORI
nuTtaHusg AP.
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Pazgen 10. IlleneBble U3MyYaTeINn ¥ BOJHOBOOHO-IIIEIeBEe aHTeHHBIE pemeTKy (ITTAP).

W peanbHblN 111€71€BOY U3JTy4yaTellb. PeasibHble 1Ie/ I B CTeHKaX BOJIHOBOZOB. IpaBuiia
OpHEHTAIIMH ¥ PACIIONIOKEHUS Ilefle B CTEHKaxX BOITHOBOAOB. HampaBrieHHbIe CBOMCTRA,
COTJIacoOBaHUe Ilesiell ¢ Harpy3kaMmu. BoTHOBOAHO-IIIeIeBEle aHTEHHBIE PEIIeTKH,
pacrojioxkeHue 1enel BOIM3N Harpy3KH.

Paspen 11. AnepTypHble aHTEHHEL.

OnpepneneHue, MeTOMKa pacyeTa OCHOBHLIX ITapaMeTpOB. PynopHbEIe aHTEHHEI, OCHOBHEIE TUIIHI
¥ reoMeTpudecKue mapameTpsl. ONTHMaNbHEIM pa3Mephl, HalpaBIeHHbEe CBOKMCTBA, (Da30BHII
I[EeHTP u3ny4eHus. [JOCTOMHCTBA ¥ HEJOCTATKHU U CIIOCOOLI UX yCTpaHeHus. 3epKalbHble
aHTEeHHBI, OCHOBHBIE T€OMETPHUUECKHE TapaMeTPhl OQHO3ePKAaIbHLIX aHTEHH, HallpaBJIeHHBIE
CBOMCTBa, MpoGuu 3epkas. Tumsl o0ny4yaTesnei, CiocoObl yCTpaHeHUs Peaklny 3epKasa Ha
obny4aTensb. [|Byx3epKabHbIE aHTEHHH, MeTOAKWKa pacdeTa. O0macTh prMeHeHUs. JINH30BEIE
aHTEeHHBI, TeOMeTPUUYECKHe MapaMeTPhl, HallpaBlIeHHbIE CBOMCTBA.

Pasgen 12. Mcnonb30BaHKe aHTEHH Ha PaIUONUHUSAX PA3HOr0 Ha3HAYEHUS

TeneBU3MOHHBIE @aHTEHHHI IIEPENAIONINX TEJIEIIEHTPOB: OCHOBHBIE THUIIHI, CIIOCOOLI ITUTAHUS.
[IpreMHBIE TEJIEBU3NOHHBIE aHTEHHHI IIPOCTOT0 TUIIa ¥ CUCTEM KOJIJIEKTUBHOIO IIpHEMA.
MHorokaHanbHbIE aHTEHHBL. AHTEHHBI pafuopenedHelx nuaul (PPJI) npsaMon BUOUMOCTH U
TponiochepHrx PPJI. AHTEHHHI 71 CIIyTHUKOBOM ¥ KOCMUYECKON PafiuOCBs3U. AHTEHHEHI C
KPYTOBOM MONsipu3alei. AHTeHHBE 0a30BBIX CTAHIIUN U aDOHEHTCKUX TePMHUHAJIOB CUCTEM
MOOUTbHOM PagUOCBSI3HU.

P 13. AHTEHHH JeKaMeTPOBHIX (KOPOTKHX HOBOJIH

AnTtenna KB npocroro tuna. CuH¢pasHas ropu30oHTabHas Auana3oHHas anteHHa (CI'I).
Pombuyeckas aHTeHHa. Jloronepronguieckast aHTeHHa.

Pazgen 14. AHTeHHH reKToMeTpOBEIX (CB), knnoMeTpoBwx ([1B), n MmupramMeTpoBex (CIIB
BOJIH.

CpenHeBOIHOBEIE IIepefalolre BelllaTe/IbHble aHTeHHBI-MAUTH U aHTeHHBI-0AIIKY C
M30JIMPOBAHHEIM U 3a3€MJIEHHHIM OCHOBaHUSAMU. AHTH(EOUHTOBbIe aHTeHHB. CHUCTEMEI
3azemiienusi. Pamounsie, T u I-o6pa3Hbie mpreMHEIE aHTeHHH auana30HoB CB, 1B u CIIB.
ITepenatomue anTeHHsl [IB u CIIB. Ucnonb3oBaHue anTeHH CIIB ¢ HECKOTBKUMU CHUXKEHUSIMU.
Paspen 15. MuHuMaTIOpU3aIus aHTEHH U IpobieMa 31eKTPOMarHUTHOM COBMeCTUMOCTH (IMC).
[TonmoCKOBbEIE 1 MUKPOIIOJIOCKOBEIE aHTEHHH ¥ aHTEeHHBIE penreTkr. O01acTh UCIIOIb30BaHUSI,
TIePCIEeKTUBH Pa3BuTHs. CBEPXIITUPOKOIIOIOCHEIE, CaMOTIOI00Hbe aHTeHHH. [Tpo6iema OMC u
myTH ee pemieHus. CrocoOrl mogaBieHuss 60KOBOTO U3IyYeHUsI aHTEeHH, 3alllUTHEIE 9KPaHH,
KOMIIEHCAIIMOHHBIE METOMIBI, KCIIOIb30BaHNe aJalTUBHLIX aHTEeHH. Pa3Bsi3Kka 1o monspu3aliu.

OO61mast TPYyMOEeMKOCTb MUCIUTITAHEL
288 gac(os), 8 3ET
®opma TPOMEKYTOYHOM aTTECTALUU

3aueT, JK3aMeH. KypCcoBOl POEKT

b1.B.22 IlocmpoeHue u onmumMu3auusi paduomexHu4yecKux cucmem

ITenu oCBOEHUS MUCLUIIIAHEL

I_[eJ'IBIO IIpenogaBaHus JUCLIUIIIINHBL <<HOCTpOGHI/Ie " OIITUMH3allusA

77



PaguoOTEXHUYECKUX CUCTEM» SIBJISIETCS:

Llenbio penofaBaHus OUCLUIIINHEL SIBNIsieTCS u3ydeHne OakanaBpamu (B)
IIPUHIAIIOB IIOCTPOEHUS U METOMOB pellleHus 3afad ontTuMmu3anuu (0O)
papuoTexHudeckux cucteM (PTC), a Tak:Ke KOHKPETHBIX IPUMEPOB ONTUMU3ALUU
noctpoenusi PTC. [IuciumnarHa OoJIXKHa CII0COOCTBOBATh PA3BUTHUIO Y OaKalaBPOB
3HAHUY MIPUHIUIIOB ONTUMU3ALKUY U YMEHUS TPAaMOTHO (POPMYIMPOBATh IIOCTAHOBKY
ONTHMU3AIMOHHBIX 3a7la4d U UCII0JIb30BaTh UMeloleecss MaTeMaTudeckoe (MT)
oOecrnedeHue OJ1s pelleHnuss KOHKPeTHHIX 3afay PTC u ycTaHaBNUBaTh BIUSHUS IIOMEX
Ha PaboTOCIIOCOOHOCTh CHCTEM.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «IlocTpoeHWe W ONTUMM3AIUS PafUOTEXHHYECKHUX cucteM» b1.B.22
SBASIETCS OUCIUINNHON YacTu, GopMuUpPyeMO#l ydacTHHKaMU 00pa30BaTeIbHBIX
oTHomeHuH Omoka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajaBpuaTa IO HaIPaBJIEHUIO
«11.03.01 PaguoTexHuka». HM3ydyeHue aucCLUNIUHBL «IloCTpoeHUE M ONTUMU3ALUI
PagUOTEXHUYECKUX CHCTEM» onmupaeTcss Ha 33HAHUM [MOUCIUNIUH(H)
«PagmoTexHUYeCKue CHUCTEMHEI»; «Teopus BepOSATHOCTEM U MaTeMaTHuyecCKas
CTATHUCTHKA».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBHET ¢ PTOC:

- Crmoco6eH MOHMMATh MIPUHIUITE PabG0TH COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS1 pellleHus 3afad npodeccroHanbHou neatenbHocTy (OI1K-4)

- Crmoco6eH BHITIONIHATh MaTeEMaTUYEeCKOEe MOAENPOBaHNe 0ObEKTOB U MIPOLIECCOB 10 TUIIOBEIM
MeTOOUKaM, B TOM YUCJIe C UCIIOIb30BaHUeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOrPaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL

Paspgen 1. [IpUHIUIIE ONTUMA3AIAN PAOAOTEXHUYECKUX CUCTEM
XapaKTepucTHKa 3ajJay ONTUMU3AIIMN PAOUOCUCTEM. MaTeMaTH4eCKHE METOObI OIITUMU3ALINHT

paguocucTeM. MeTOMb DUCKPETHOTO MMPOTPaMMUPOBAHUS OIS ONTUMHU3AIIUY PAfuOPEeIeNHBIX
CHCTEM.

Paspen 2. BeiOop onTHMANbHBEIX BEICOT aHTEHH PAIUOCHCTEM

OT6Op OOMYCTHMBIX BEICOT aHTEHH PAJUOCUCTEM Ha OTHENIbHBIX IpojieTax. ONTUMHU3AIMS BEICOT
QHTEeHH PaglOCUCTEM.

Paspen 3. BeiOop onTUMAaNbHBEIX MECT PACIOI0KEHUS PeTPAHCISITOPOB PAINOCUCTEM
MaTemaTH4yecKne MeTOOB BEIOOPA ONTUMHU3AIMK MECT PACIIOI0KEHUS PETPAHCISITOPOB
PafiOCUCTEeM. JDTalbl PEIIeHrs 3afauyy BEI0Opa ONTHMU3AMU MECT PACIIOIOKEHUS
PEeTPaHCIATOPOB. AITOPUTM ONTUMHU3ALMN MECT PACIIOI0KEHUS PETPAHCIISITOPOB.
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Paspmen 4. KoMnnekcHasd ONTHMHU3ANg PATNOCHCTEM II10 BEICOTE aHTEHH W MeCcTaM

PACIIONIOZKEHN A PETPAHCIATOPOB
MaTteMaTH4eCKre METOIH BbI60pa KOMITJIEKCHOM OIITUMHK3AllM¥ BEICOT @aHTEHH U MECT

PaCIIONIOXKEHUS PETPAHCIISITOPOB. JTALl PEIIeHNs 3a0a4yy KOMIUIEKCHOM ONTHMHU3AITNH.
ANTOPUTM ONTUMHU3AIUH.

Pa3pen 5. OnTuMu3anus Tpacc BHYTPU30HOBOU PAaOUOCUCTEMBI

MaTeMaTruyecKre MeTOAH BEIOOpa KOMIIJIEKCHOM ONTUMU3aldK BHYTPHU30HOBOM PC.
HaxoxkeHne onTUMAabHBIX Tpacc. OTOOP Ny4IInx BapHaHTOB Tpacc BHyTPU30HOBoH PC. O
BHYTPHU30HOBOU PC ¢ TeppuTOpPHaIbHO-Pa3HECEHHBIM IIPUEMOM CHUTHAJIOB.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

DK3aMeH

B1.B.23 Ilomexoycmoiiyueocmb paduo31eKmpoHHbIX cpedcme

Lenu ocBoeHUST TUCHUILINHEL

Llenpio mpemomaBaHus QUCIUIIIUHEL «[I0MeX0yCTONYHUBOCTh PANHO3IEKTPOHHEIX
CPENCTB» SIBIISIETCS:

M3yuenue 6akanaBpamMu 0cobeHHOCTeH momMexoycToiuuBoctu (I1Y)
pPafro37IeKTPOHHBIX cpeAcTB (PIC) B ycnoBusax o00CTpeHUss mpodIeM
37IeKTPOMATrHUTHOM COBMECTUMOCTH U 0COOEHHOCTSIM 1Y MHOTOIIO3UITHOHHEIX
ITMGPOBEIX PAOUOCUTHANIOB, TpUMeHsIeMbIX B POC [ yBeNMU4YeHUs IPOIYyCKHOM
crmocobHoCTH. [JUCHUIIIMHA [OJIKHA CII0COOCTBOBAThH PA3BUTHIO V OaKamaBpa
CIIOCOOHOCTH yCTaHaBIMBATh BIUSHUS MOMeX Ha paboTocnocodHocTs POC u ux
IIPOIIYCKHYIO CIIOCOOHOCTh ¥ Pa3paboTKy croco0oB noBwimenuss I1Y POC

MecTo pucuuniavHel B CTpykType OII1

HucnunnuHa «[IoMex0yCcTOMYUBOCTh PAafu03JIeKTPOHHEIX cpencTs» B1.B.23 aBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIIEHUY O10Ka
1 yueOHOro minaHa NOATOTOBKM OakKajaBpuaTa 1o HampaBneHuio «11.03.01
Paguorexnuka». H3yyeHue AUCUUIIIMHBL «II0MEX0yCTOMYMBOCTh PagUO3JIEKTPOHHEIX
CpencTB» OonHupaeTCcsd Ha 3HaHUUM pAucHuniauH(el) «MHDOpPMAIHOHHLEE
TEeXHOJIOTUU»; «MaTeMaTHUYeCKUe METOOBl B TEOPHUU pagUuOTEeXHUYECKUX
cucteM»; «CeTeBble pagUOTEeXHUYECKUE YCTPOUCTBA U CUCTEMHI»; «Teopus
BEPOATHOCTEM U MaTeMaTUyecKas CTaTUCTUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH BHIIONHSATh MaTEMATHYECKOE MOeIMPOBaHe 00beKTOB U MPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IPUKIAaJHBIX IPOrPaMM
(TIK-1)

- CriocoGeH BHITIONHATH pacyeT U MPOeKTUPOBaHUe [ieTajiel, y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Kananwl cBsi3u POC ¥ Mx mponycKHas cnoco6HoCcTh. ITY 1rdbpoBhIX paguoCUTHAIOB

Knaccudukauus u xapaktepuctuku POC no nuamna3zoHam 4acToT. [loMexoyCcTOMYHUBOCTh
MHOT'OITO3UIIMOHHBIX IM(POBHIX PAJUOCUTHAJIOB. BEIOOD BUIOB MOAYISLIUY OJ1s Iepefaydn
IM(POBLIX ¥ aHAJIOTOBLIX MHOTOKaHaIbHEIX CUTHAJIOB.

Paspen 2. Knaccudukanus noMmex PIOC

Knaccudukanuus nomex, popmupyeMeix POC u 0KpyxKaruuM NIpoCcTpaHCTBOM. KocMuueckue
moMexu. CriocoOr!I ITofmaBIeHUs ToMeX. MeTomsl pacueTa KOMOMHAIMOHHEIX ToMex POC. Hx
0CO00EHHOCTH B PagUONPUEMHEIX U Ilepefaiomux ycrpoiicTBax POC. CieKTpsl paguoCUTHaIOB
MHOTOKaHabHBEIX PIC.

Paspen 3. BayrpucucreMusie nomexu P9C 1 cnocoOwl 60phOLI C HUMU

Baytpucuctemusie nomexu PIC. Bribop 3nemeHnToB POC, XapakKTepUCTUK JUarpaMm
HaIlpaBIE€HHOCTU aHTEHH U CIIEKTPOB pagAOCUTHano0B Ay moBwimnenus [1Y. MccnegoBanue
CHUXKEHHUS] MOIIHOCTH PAJUOCUTHAJIOB 6@30BHIX CTAHIIWM Ha YMEHBIIIEHHe CYMMapHOH
MOIIIHOCTH NepefaTyuKoB cOTOBRIX POC.

P 4, MexXcucTeMHEIe IOMEeXH B3auMOIeCTB X i MHBIX, COVTHUKOBEIX POC 1
BBICOKOCK THOT IIPOBOOHOI0 MHTEPHETA U CII bl UX CHUXKEHUSI

MexXcrUCTeMHbIe TIOMEeXH pPaguopeenHbX ¥ KocMuueckux PAC u crmocobbl UX CHUKEHUs. Pojb
MexnyHaponHoro Coro3a J1eKTpocBs3u B pa3paboTke PIC. MccnemoBaHre JOIYCTUMON
MOIIIHOCTY paAuoIIoMeX IIOMeX Ha BXOfe IIpUueMHOro ycTpoiicTBa POC Ha 0CHOBe
HCIIONTh30BaHMUA psifa BonbTepa 1 METOI0OB AUCKPETHOW MaTEMATHUKH OIS pacdeTa
KOMOMHAIIMOHHBIX ITPOOYKTOB.

Paspen 5. Boprba ¢ 3aMupaHusMy CUTHaoB POC

Hcnonb30BaHue pa3HECEHHOT0 NIpHeMa PafuOCUTHAJIOB U PeryJInpoBaHKe CKOPOCTH Iepefadn
1IM(POBLIX CUTHANIOB A1 moBhimenus [IY POC

Paspen 6. O61mue cBemeHus 0 IMMGPOBLIX CUCTEMAaX Iepenayu nHGopMaluu

[TpuHIMIE UMITYTBCHO-KOOOBOU Mopynsanuu (MKM). Knaccudpukanus IMIyIbCHBIX U HAQPPOBBIX
cucteM nepenauu (LICII). [JocTonHCTBa M HEOOCTATKX HU(POBHEIX METOMIOB Iepemaydu.
OO6o01eHHasl CTPYKTypHas cxeMa ofmHoKaHanbHOU 1ICIT

Paspmen 7. OCHOBHBIE ITIOKA3aTeNIN U KpUTEePUH 3(PHEeKTUBHOCTY PaIuonHGOPMAIMOHHEIX CUCTEM
[ToMex0yCTOMYMBOCTE, IIPOITyCKHAsA CIIOCOOHOCTh, CKOPOCTh Iiepefayuy HHPOpMaluu u
B3aMMOCBSI3b ITUX IIOKa3aTesel. JHepPreTUUeCKU, BEPOATHOCTHHIM U apTUKYISALIUOHHBIN
KPUTEPHHU TOMEX0yCTOMUUBOCTU. YaCTOTHAS U 9HepreTudecKas 3QpPeKTUBHOCTD, CBSI3b MEXKAY
HUMU, TIOHATHE UeanbHOU cucTeMsl o llleHHOHY. AniTapaTypHas HafeXHOCTb U
3KOHOMHUYHOCTb LIU(PPOBLIX CUCTEM.

Pazgen 8. HQI/IHHI/IHH IMOCTPOEHUA U 0606meHHBIe CTPYKTYPHEIE CXEMBI MHOT"'OKAHAJIbHBIX

80




HI/I!hQOBbIX CUCTEM

[TpunIUIE 00beIMHEHUS U Pa3feieHus (MyIbTUIIIEKCUPOBAHUS U IeMYJIbTUIIIEKCUPOBAHMS)
aHaJIOTOBBIX, UMIIYJIbCHBIX U IIM(POBLIX KaHAIbHLIX CUTHAOB. JIMHeliHas He3aBUCUMOCTD U
OPTOTOHANIbHOCTh KaHAJIbHBEIX IIePEHOCYUKOB HHPopManuu. CuCTEMBI KOJIIEKTUBHOTO
(MHOXecTBeHHOT0) Hoctyna tTunoB FDMA, TDMA, CDMA, ux cpaBHeHHE U 0000IIIeHHBIE
CTPYKTYpHBIE cXeMBl. Pacimpenue crekTpa udpoBOro CUrHana nyTeM aMIIUTyIHOU U
YaCTOTHOU MoAyJauuu. [IpuMeHeHre qBONYHOU (Pa30BOM MOAYJIALUY, KBaApaTypHOU (Hha30Bou
MOAYJISLKY, KBaAPaTyPHOU aMIIJIUTYAHOU MOOY/ISAIMY B MHOTOKaHAJIbHBIX CUCTEMaX.
OpToroHanbHOE YaCTOTHOE MyJIbTUIIEKCHPOBaHUEe (ODIM).

Pazgen 9. ,HI/ICK[:_)GTI/I3HHI/I${ ¥ BOCCTAHOBJIEHNE aHAJIOTOBLIX — PEYEBHIX, TEJIEBU3NOHHBIX U

TENIEMETPHUYECKUX - CUTHAJIOB
SHepI"eTI/I‘-IeCKI/Ie CIIEKTPEI PE€AJIbHBIX aHAJIOTOBRIX CUTHAJIOB: PE4Y€EeBOTO0, (baKCI/IMI/IHLHOTO,

TeJIeBU3UOHHOTI0, TEJIEMETPUYECKOTr 0. [JUCKpeTHu3alus 10 BpeMeH! U BOCCTaHOBJIEHUE
aHaJIOTOBBIX CATHAOB B 0a3uce KoTenbHUKOBa. POk orpaHnYeHus CIIeKTpa nepeq
guckpetusanueii. CneKTp U UHTEPIOIALUS IUCKPETU3UPOBAHHOIO CUTHala. Kputepuu oLleHKY
MIOTPEIITHOCTH BOCCTAHOBJIEHUS aHAJIOTOBOr0 curHana. Oco0eHHOCTH OUCKPETU3AIUY U
BOCCTAHOBJIEHUS IIOJIOCOBBIX CUTHAJIOB. OCOOEHHOCTH AUCKPETHU3ALMY U BOCCTAHOBIIEHUS
TEJIEMEeTPUYECKUX CUTHAJIOB. BEIOOD YacTOTHI AUCKPETU3AIUY TTOIOCOBLIX U TEJIEMETPUYECKUX
CUTHAJIOB.

P 10. KBaHTOBaHKe, KOOWPOBaHWE U NeKOOUDPOBaHNE CUTH

[ITym kBanTOBaHus mpu MKM u ero cpefgHssi MOIIHOCTh. BEIOOD YKclia ypoBHEN KBAaHTOBAHUS.
CoBMeCTHOEe KBaHTOBaHUE CUTHAJIA [10 BDEMEHU U 10 BeJlMuiHe. PaBHOMEpPHOE U
HepaBHOMEPHOe KBaHTOBaHUeE. PaclipeesieHe MIrHOBEHHEIX 3HAUEHUY KBAHTYeMOI'0 CUTHAJa 1
ero BIIUSHNE Ha CPEOHIOI0 MOIIHOCTD IITyMa KBaHTOBaHUSA. CIIOCOOBI peanu3aliu
HePaBHOMEPHOT0 KBAHTOBaHUSA: aHAJIOI0BOe KOMIIAHIUPOBaHKE, IU(MPOBOE KOMIIAHIUPOBAHNE,
HeJIMHeWHOe KOOUPOBaHUe U UX CpaBHeHUe. BEIOOp 3aKOHOB KOMIIPECCUY U 9KCIIaHIUPOBaHUS.
3aKOHEI KOMIIaHAWPOBAHUSA TUIa A ¥ TUMa . [I[pUHIUIEI TOCTPOEHUS KOOUPYIOIIUX U
OEeKOOUPYIOLIKX YCTPOUCTB B cucteMax ¢ MKM. Komepsl mocieoBaTeNNbHOTO CYETa,
[I0pPa3psAgHOr0 CPaBHEHUS, MAaTPUYHOIO TUIIA U UX CPaBHEHUE 110 CIIOXKHOCTHU U
OpicTponelicTBUI0. [[eKOephl TapajlIe/IbHOTO U IIOCTIeN0BATeIbHOT0 NelicTBUSA. HennHeliHbe
KOJephl TOPa3psafHOro CPaBHEHUS U NU(POBLIE KOMIIAHEPE], Pealu3yIole 3aK0H
KOMIaHaupoBaHus tuna A. Peanu3anus nu@poBEIX KOMIAHIEPOB Ha MUKPOIIPOLIECCOPHOU
anmemMeHTHOM 6a3e. Conpsixkenue LICII ¢ pa3nuYHbEIMU 3aKOHAMU KOMITaHOUPOBAHUS.

Pazpen 11. TuddepeHnnranbHble METOOE HAQPOBOYA MOTYIALNA

[Mpuniune guddepenuransaor UKM (IMKM). Crnenudprdeckre HCKaXKeHNUSI CUTHAJIOB IIPU
OWKM (meperpy3ka o kpytusse). CTpykTypHble cxeMbl cucteM ¢ [JMUKM u ux cpaBHeHUe.
Bri6op 9acTOTHl OUCKPETHU3alNy ¥ KOJIMYeCcTBa YPOBHel KBaHToBaHus npu [JUKM. AnanTtuBHas
OUKM u ee npuMeHeHHE B CUCTEMaX PaANOCBSA3U C MOABUKHBIMU 00beKTaMu. [lenbTa-
Mopynsauus (IM) kak gactaeid ciaydait JUKM. CTpykTypHas cxeMa cucteMsl ¢ [JM. Beibop
YacTOTH AuckpeTu3dauuyu npu M. CriocoOsl yMEeHbIIEHNUS YaCTOTH JUCKPETH3aliH:
KOMITaHMPOBaHME aHAJIOTOBOT'0 CUTHANA, mpeobpa3oBanue [IM B KM u o6paTHO, yripaBieHre
I1aroM KBaHTOBAHHUS 0 XapaKTePUCTHUKAM BXOOHOTO ¥ BEIXOFHOTO (I[1(pOBOro) CUTHANA.
CpaBuenue cucteM ¢ UKM, TUKM u [IM u BrI6OD BUOa MOTYJIAIUY [IPU Ilepefaue peueBhlX,
TEJIEBU3MOHHBIX U TeJIeMeTPUYECKUX CUTHAIOB. BokomepHoe mpeobpa3oBaHue PeYeBOT0o
CUTHaja B MOOUJIbHOM CBSI3H.

p 12. TToMexoyCTOWYHBOE KOOUPOBaHKe HU(GPOBOr0 CUTH B KaH BA3U
OCHOBHBIE TUIIH IU(PPOBLIX TUHUYI CBI3U U BUOH IOMEX B 9TUX JIMHUAX: QIIOKTYalMOHHbBIN U
KOCMUYeCKUY ImyM, OBICTPEIE U MeJIeHHEIe 3aMUpaHnsi, HTephepeHINOHHEIE U
MeXKCUMBOJIbHEIE TOMexu. CUTHabHas U30LITOYHOCTh KaK YHUBEPCAJIbHOE CPEeCTBO O0OPLOHI C

81




momexaMu. Oco0eHHOCTH N30BITOYHOT0 KOMUPOBAHUS B PAIUOIUHUSX, KaOEIbHEIX U
ONITUYECKUX TUHUSX. [IoHATHE 0 OJI0YHBIX THHEWHBIX Kofgax. KomoBoe paccTosiHue U BeC
KOZI0BOTO cyioBa. Kombl XaMMUHTa: MOPOKAIOIINE U IPOBEPOYHBIE MaTPHULILI STUX KOMOB,
CTPYKTYpa KOOUPYIOIIUX U OeKOAUPYIOUINUX YCTPOUCTB. LIUKIHYeCcKre KOOpl, UX
[IOJIMHOMHUAJIbHOE NIPeACTaBIeHNe U IIOPOXKAAIOIIe IOJIMHOMEI, CUCTEMAaTU4eCKOe U
HeCHCTeMaTHYeCKoe IUKINYeCKOe KOOUPOBaHNe, CTPYKTypa KOJUPYIOUINX U JeKOOUPYIOIINX
yCTpOUCTB. [IpuMepH pacueTa BEPOSITHOCTH OMIKXOKY TP MCIIOJIb30BAHUM IUKJIMYECKUX KOIOB.
Kopmwt Pupma-Comomona. CBepTOYHBEIE KOZIEPH U IEKOOEPH], IpHMeHeHNe anroputMa Butepou B
papuonuHuAX. AHanu3 3(pPEeKTUBHOCTU TOMEX0YCTOUYMBLIX KOJOB. KBadutponunoe
KOIUPOBaHUE B KaOeTbHBIX IMHUSIX KaK cII0c00 O0PHOBI C MEXKCHUMBOJIBHEIMY IIOMEXAMH.
KBasuTpouuHbie KOOB C Y4epPeOOBaHUEM

Paspen 13. [TpueM u pereHepanus IUGPOBEIX CUTHAIIOB B paAUOPEIeHHEIX, KaOeIbHBIX U
ONITUYECKUX JINHUSX CBSI3U

[TpueM B 1Ie7I0OM ¥ TTIOCUMBOJIbHEIN ITpHEM U(PPOBHIX CUTHAIOB. [IpUHITUIIEI pereHepaluu
PaAoOMMIYIbCHBIX U BUJEOMMITYJIbCHBIX CUTHAJIOB, TUIIOBasA CTPYKTYpPHAs CXeMa pereHeparopa.
BHyTpeHHSS1 CHHXPOHHK3alus (CaMOXPOHUPOBaHMe) pereLepaTopa o TaKTOBOU 4acTOTe.
®a30Boe gpoxkaHUe IU(GPOBOTO CUTHAJIA ¥ €T0 HAaKOIJIEHWE B IIeTIOYKE PETeHePaTOPOB.
[ToMex0yCTONYUBOCTL PETreHePaTOPOB KaOebHEIX ¥ PANUOIUHNM, pacyeT BePOSITHOCTH OUINOKU
¥ BHIOOD MOPOTOB pereHepanuy. HakomnneHue mudpoBhIX OUIMO0K B TMHUYU CBSI3U U UX BIIUSIHUE
Ha KayeCTBO CBI3U.

P 14. IIpyHIWOBE CHHXPOHN3AlNH, O0beINHEHNST 1 HUS 1IN BBIX IIOTOKOB
[TonsaTHe 0 TaKTaX, KaHaJIbHLIX MHTEPBaiax (CI0Tax), HUK/IaX U CBEPXIUKIax B IIU(POBLIX
CHCTeMax liepefiayv U OCHOBHBIE BUIbl CHHXPOHU3ALMHU: TAKTOBas, KOOOBas, LIUKIIOBas,
CBepXLHUKIIOBas. [I[puMeHeHNe pe30HaHCHBIX KOHTYPOB M CUCTEM (pa30BOM aBTOIIOACTPOUKU
YaCTOTH [JIS OCYIIECTBJIEHUSI TAaKTOBOM CUHXPOHU3auu. CUCTEMBI IUKJIOBOU U CBEPXLIUKIIOBOU
CHHXPOHM3AINH IIOCIeI0BATENIHHOT0 U ITapasjielbHOr0 AeiCcTBUSA. CTPYKTypa LUKIIOBOTO
CHHXPOCHUTHAJIa U CpefHee BpeMs BXOXEeHHUS B CHHXPOHU3M. [lepemada CUTHAIOB yIIpaBIeHUS
¥ B3aMMOJIEMCTBUS B «MEYEHBIX» WJIM aCCOIIMMPOBAHHbBIX KaHATbHLIX HHTEpBanax. [IoHsATHE 00
uepapxuu LICIT. CunxponHas (SDH) u nne3uoxponsas (PDH) uudpoBas nepapxusi.
CHHXPOHHOE U aCUHXPOHHOE 00bemrHeHre ITU(PPOBEIX TOTOKOB. COrytacoBaHUEe CKOPOCTHU
nepegayu B LICII, oqHOCTOPOHHUY U ABYCTOPOHHUU CTaQGUHT

Pazpen 15. HaTypHble UCOBITAHKUS ¥ KOHTPOJIb Ka4yeCTBa lepenadyy WHGOPMaI B HIAPPOBBIX
paguocucreMax

[Toxa3aTenu KauecTBa KaHAJIOB CBSI3U: 00IINe (4JaCTOTHLIE M HENTMHENHbIe NCKaKeHUs, YPOBEHD
GbnyKTyalmoHHOro 1ryMa u T. [1.) u cnenududeckue ajns 1udposex cucreM. Hopmer MC3-P u
MCO-T Ha moKa3aTeNnu KauyecTBa. MeTombl U3MepeHus CreluduiecKrux IIoKa3aTenel: Ioporos
KBAHTOBaHUS, CPeIHEN MOIITHOCTH ITyMa KBAaHTOBaHUS, OUCIepcuu ¢Ga30BOr0 APOKAHUS,
KoapduimenTa 1uppoBrx omKuO0K. M3MepeHne KoapduimenTa OmKuO0K C IepepEBOM U 6e3
TepephiBa CBA3U. MeTop «1IceBmoomuboK». TpeOoBaHUS K UCIBITATEIbHBIM CUTHAIaM IIPU
u3MepeHuu kKoaduurenta ommbok 6e3 mepepsiBa CBs3u. [IceBmocnydainbe
IIOC/IeN0BaTETbHOCTH MaKcuMasbHOU AnmuHb ([ICI1-M) 1 uX OCHOBHBEIE CBOMCTBA. BrIOOp
nepuoga u cTpykrypa reseparopa [ICII-M. [Ipumenenue [ICI1-M B paguocucTeMax nepegayu
st cCKpeMOupoBaHus, MKU(POBaHUS, afpecanuy NUGPOBOT0 CUTHAIIA, UAEHTUDUKAINH
abOHeHTa U OCYIIEeCTBIEHUS APYTruX GyHKUIKUNA., UMUTAIIMOHHOE MOOeTHpoBaHue Iu(GPOBHIX
KaHaJoB CBA3U Ha OBM. 'eHepalus cily4yalHBIX U IICEBAOCIIyYalHbIX CUTHAIOB.
MopenupoBaHue QIyKTyallOHHOTO IIyMa U pacdyeT TpebyeMoro HHTepBaia HabIoneHus Ipu
perucrtpanuu nudpos

Pasgen 16. YacToTHO-TeppUTOpHAIbHOE MIIaHUPOBaHKe HU(GPOBLIX PAAN03JIEKTPOHHBIX CPENCTB
YacToTHas U 9HepreTudeckas 3QpGHeKTUBHOCTb IU(PPOBEIX CUCTEM ITOABUKHOU CBI3U C YYETOM
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GIyKTyallMOHHOTO IIIyMa U UHTep(epeHIIMOHHLIX ToMeX. CIIeKTpaIbHEIM PECYPC Kak IeHHOe
roCyapCTBEHHOE NOCTOAHNE U IIpeuMylecTBa cucteM CDMA c pacluvpeHueM ClekTpa B
OTHOILIEHUY 95KOHOMHOI'0 UCIIOIb30BAaHUS 3TOTO pecypca B COTOBOM ceTHu. PaimoHanbHOe
pa3mernieHre 6a30BEIX CTAHITUY ITOOBUKHOM CBSI3U C IIOMOIIBI0 KOMITBIOTEPHEIX ITPOTPAMM
YaCTOTHO-TEPPUTOPHAJIBHOTO IIaHupoBaHus. Ob0ecnedyeHre 3JIeKTPOMArHUTHOM
COBMECTHMOCTH IIU(PPOBHIX PAAUOCUCTEM Iepefadl C APYTUMU Pagu031eKTPOHHBIMU
CpencTBaMu.

Paspmen 17. [epcrneKTUBHL Pa3BUTUS IIM(MPOBHIX PAINOCUCTEM 1 ceTel nepenauyn uHGopMalun
[TpuMeHeHUe TUQPPOBLIX pafuoCcUCTeM IJisi ob6ecrieueHnss aDOHEHTCKOTO IOCTYIa B TeJle(pOHHBIE
ceTu 00111ero MoIb30BaHus U 1KU(pPOBLIe TenedOoHHbIE CETU C UHTErpalrel 00CIyKUBaHUS.
[TepcrieKTUBE PA3BUTHS CIIYTHUKOBBIX CETeW MePCOHAIbHOU pafuoCcBsI3u. JIOKanbHbIE CETH U
CTaHOAPTH pamuomocTyma. [lakeTHas mepegadya WHGOPMALKUK B JIOKATbHEIX TeNe(OHHBIX CETIX
u HTepHeTe. B3auMomencTBre HU(PPOBHIX PaiKio-, ONTUYECKUX U METAJNINYECKUX KaOeTbHBIX
JINHUY B €MUHOU I'JI00aJILHOHN CeTn

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
252 gac(oB), 7 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

3aueT, JK3aMeH. KypCcoBOU MPOEKT

b1.B.24 3i1eKkmpoma2HUMHAsA CO8MECMUMOCMb Paduo3/1eKmpPoOHHbIX cpedcme

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llemnpio mpernogaBaHus QUCLUIIINHEL «JIEKTPOMariuTHasE COBMECTUMOCTD
Pafu03IEKTPOHHEIX CPENCTB» ABIIAETCH:
dbopMupoBaHe 3HaHUM, YMEHUN U HaBHIKOB B 00J1aCTH OLIEHKH 371€KTPOMarHUTHOM 00CTaHOBKY,
IIPOBENEHUS SKCIIePTU3Hl Ha 9JIEKTPOMarHUuTHYI0 COBMECTUMOCTh, B3aUMOMIENCTBUS C
Pagro04acTOTHHIM LIEHTPOM.

MecTo pucuuniavHe B CTpyKType OI1

[ucuunnvHa «JIeKTPOMarHuTHasA COBMECTUMOCTDL Pafu03JIEKTPOHHBIX cpeacTs» b1.B.27
SBASIETCS OUCIUIINIMHON dYacTu, GopMupyeMol ydacTHHKaMM 0Opa30BaTENbHBIX
oTHomeHu# O670Ka 1 yueOHOro mjaHa MOATOTOBKM OakKajaBpuaTa II0 HaAIpPaBIEHUIO
«11.03.01 Paguotexnuka». M3ydeHue QUCLUIIIUHEL «JIEKTPOMarHuTHasi COBMECTUMOCTD
PafM03IeKTPOHHEBIX CPEACTB» OMUPAETCS Ha 3HAHUM OUCIUIIINH(bI) «AHTEHHO-(PUOEePHEIE
yCTpOuCTBa»; «M3MepeHHs B paguOTEXHUYECKHX CHUCTeMax»; «Paguomepeparomiue
YCTPOMCTBa»; «PaguONpuEMHbEIE YCTPOHUCTBAY.

TpebGoBaHUS K Pe3yibTaTaM OCBOEHUS

83



[Tportecc u3y4yeHus QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUMX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- Crioco6GeH UCII0JIb30BATh MOJI0XKEHUS, 3aKOHEl U METOIEl €CTECTBEHHBIX HAyK X MaTEMaTUKY [T
perenus 3agay4 nHKeHepHoU mestenbHOoCcTH (OITK-1)

- Crioco6GeH peanr30BLIBATH IPOTPAMMEI 3KCIIEPUMEHTAIbHBIX UCCIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX ITPOEKTOB U TEXHUYECKOH
NOKYMEHTAllUU CTaHOapTaM, TEXHUUYECKUM YCIIOBUSIM U OPYTMM HOPMATUBHEIM JoKyMeHTaM (ITK-
4)

CopepxaHre OUCIUIIINHEI

Paspen 1. Beegenne. AKTyanbHOCTh, TeHIEHLINH, KJIaCCUPUKAIIUS

AktyanbHOCTE OMC POC. [Iporuos pa3sutus paguocssasu: cotoBoid, WLAN, [oT T p. OcHOBHEIE
MIOHATHUS U onpepenenus. Knaccupuraius 3J1eKTPOMarHUTHBIX IIOMEX 10 CBSI3SIM C HCTOYHUKOM
moMexu, KinacCcupuralusa KCTOUHNKOB IIOMEX, PELeITOPOB IOMeX, KaHAJIOB IPOHUKHOBEHUS
nmoMex. BUAbl ToMex B 3JIEKTPUYECKUX LETAX.

Pa3pmen 2. MeTonH OLIEHKY 3JIEKTPOMArHUTHOM 00CTaHOBKYU

Bupsl HopMupoBaHusg B IMC. Cuctema MeTonoB onjeHKU OMC. MaTteMaThueCcKoe OIMCaHue
OCHOBHBIX BHUIOB ITOMEX. JNIEKTPOMarHuTHas 00CTaHOBKA. AHATUTUYECKOE IIPefiCTaBlIeHe
3JIEKTPOMATHUTHOM 00CTaHOBKYU. BeposTHOCTHAs OlleHKa ITOMEeX0BOM 00CTaHOBKU. KpuTepuu
KauecTBa QYHKIIMOHUPOBaHUS U KpuTtepuu OMC Oys pa3nuuHBIX CIYXKO

Pa3pmen 3. OpraHu3allMoOHHO-TEXHUYECKe MeTOIH o0ecneuenuss IMC

[TonsiTME paguOCIyXKOHI, YIIPaBIeHUS PAfAMOYaCTOTHEIM CIIEKTPOM. YIIPaBlIeHUE UCIOJIb30BaHUEM
pPaaro4YacTOTHOTO CIeKTpa Ha MeXAyHapoOHOM ypoBHe: PaguodacToTHeIM pernamMmenT, MTPY,
TIJIaHbl Ha3HaYeHUs U MPUCBOEHUS YaCTOT. MeXOyHapOMHO-IPaBoBas 3allliTa YaCTOTHAIX
IIPHCBOEHUM. YIIpaBlieHHe UCII0Ib30BAaHNEM PAagu04acTOTHOTO CIIEKTPa Ha HallMOHAIbHOM
ypoBHe.PernaMeHT paguoCBS3U U MeXAYHAPOOHO-IPaBOBasl 3allliTa YaCTOTHHIX HAa3HAUYEHUH.
OKOHOMMUYECKHE METOMH YIIPaBIeHUS HCIOIb30BaHUEM Pafii04aCTOTHOTO CIIEKTpa

P 4. IIpUHINIEL 1 HHOCTHU IPUTPAHUYHON K WHAIIN

OCHOBHBIE TIOIOKEHUS TPOBENEHUS IPUTPAHNYHOM KOOPAUHALUKA. MeTObl OLIeHK!
He0OXOOUMOCTH KOOPAHUHAIIMY YaCTOTHLIX ITPUCBOEHUN MEeXKOY CeTSIMU IIOOBUKHOU CBSI3U IS
PA3UYHBIX PAgUOCITyKO0.

Pasgen 5. Texuu4yeckre MeTonbl o6ecreyenust IMC

OKpaHUpOBaHUe: IPUHIUIE 0CTabieHus 371eKTPOMArHUTHOM BOJIHBL 9KPaHOM, PEKOMEHJALUU 110
BBIOOpPY MaTepuaja KOpIyca Ipu MPOoeKTHPOBaHUM, 9PGEKTHBHOCTb 3KPAaHUPOBAHMUS.
OunbTpanus: TUIIH GUIBTPOB, 0COOEHHOCTH UCIIOJIb30BaHUS QUIBTPOB. 3a3eMIieHNe: UCTOUHUKHU
OMII npu 3a3eMyeHUH, CIIOCOOH 3a3eMJIeHNs, YCTpaHeHe KOHTYPOB 3a3eMyeHus. Beioop
Mo1tHocTel B rpynne PIC. Bei6op 3HaueHUM YyBCTBUTEIHHOCTH IPUEMHUKOB B TPYIIIIE
opHOoTUNHBLIX POC. YpaBnenue u3brupaTeIbHEIMU CBOXCTBA PATUOIIPUEMHOIO YCTPOKCTRA.
OcnabneHue moMex ImIpu MpuEMe 1o mo60YHKM KaHanmaM. OcnabieHne moMex Ipu MpueMe 1o
BHEITOJIOCHBIM KaHalaM

Paspen 6. [IpencraBneHre aHTEHH ¥ KaHaI0B PACIpPOCTpaHeHUs B 3amadyax OMC

AKTyanbHOCTH ONIMCaHMs aHTeHH B 3agadax IMC. Knaccudukanuus anteHH. [lapaMeTphl aHTeHH,
Biusgiomue Ha IMC u OMO. Oco0eHHOCTH ONKCaHUs fUarpaMM HalpaBIeHHOCTU aHTEHH B
3amavax IMC. PacnpocTpaHeHre CUTHAJIOB MEIIAONINX ITepelaTYNKOB. BusHIE TapaMeTpoB
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OpUEeHTallUi aHTEeHH.

Pazgen 7. SMC Ha3eMHBIX ¥ KOCMAYECKHUX CIYXKO

Knaccudukaims KoCMAYECKUX paguociyx0. ITyTu BO3HUKHOBEHUS B3aUMHBIX IIOMEX B CUCTEMAaX
Ha3eMHBIX 1 KOCMHUYECKUX Pafauociiyxk0. O9MC CIyTHUKOBBEIX cUCTeM CBsizu. Kputepuu IMC
Ha3eMHBIX ¥ KOCMHUYeCKUX paauocinyxk0. Metonsl obecriedenns IMC npu MpPOeKTUPOBAHUM
pafuopenevHbIX IMHUY U 36 MHBIX CTAHLIUM CIIyTHUKOBBLIX CHCTEM CBS3MU.

Pa3pen 8. BayTtpuannapaTtypHag OMC

[Tpy4MHE BO3HUKHOBEHHUS IIyMOB. BO3M0OXKHbEIe TPUYMHEL YXYAIIEHUS IIOMEX0BOM 06CTaHOBKU U3-
3a pa3/IMYHBIX KOMIIOHEHTOB. [TapamMeTpsl OMC B nuHUSX CBA3U. VCKaXKeHUs CUTHasla B TUHUSAX
CBs3U. MHAyLMPOBaHHEIE IOMEXH B IMHUAX CBSA3U. CorylacoBaHue IUHUYU CBSA3U. [ToMexu BO
B3aVMOZIEUCTBYIOIIUX JIUHUSAX CBI3U. PEKOMEHaIuy 110 KOHCTPYUPOBAHUIO JIUHUN CBA3U.
XapaKTepuCTUKU IPUEMHUKOB, Biausoue Ha OMC. HopMupoBaHre anapMeTPOB IPUEMHUKOB.
Martepuassl 3KpaHUPOBAHUS, UCIIONIB3YIIIUECS B IPUEMO-TIepefaloluX yCTPOUCTBax.

Pa3pen 9. MHAyCcTpHanbHBIE IOMEXU

PenenTopsl uupycTpuanbHbx paguonomex (UPII). Knaccuduranus WUPII, Hopmuposarnue UPI],
usmepsiemeie mapameTpsl MPI1. HopmaTuBHEE foKyMeHThH B 061actu MPIT. Knaccel o6opynoBaHus
nHbopMauroHHEIX TexHonoruit (OUT). MeTons! 1 060pymoOBaHue [J1s IPOBEeeHNs cepTUdUKALIUU
u ucneitanuit OUT 1Mo mapaMeTpaM 3JIeKTPOMArHuTHOM 6€301acHOCTH.

P 10. MeTonst HKH ycTonynBoCcTU PIOC K B rucTBro IMU

Bo3pgelicTBre 3JIEKTPOMArHUTHBIX UMITYJIbCOB Ha 3JIeKTPOTEXHUYECKUE YCTPOUCTBA: OLlEHKa
BO3[ENCTBYS Ha aHTEHHH ¥ (pUIepHbIe YCTPONUCTBA, Ha KaOeIbHEIe IMHUY CBSI3U; MO,
HaBOJUMEBIE B MeTaJJINYECKUX 3KpaHax. MeTonsl OlleHKY YCTOUYUBOCTY alllapaTyphl: aHaIu3
cOCTaBa CHUCTEM CBsI3H, BEIOOD IMOKa3aTeseil U KPUTePUeB YCTOMUUBOCTH € yyeToM OMC,
pacueTHas OLleHKa YCTOMYUBOCTU K OMB, skcrnepuMeHTabHas OLleHKa yCTOMYMBOCTH K IMB

OO1m1ast TPYIOeMKOCTh OUCIHUTIIMHEL
108 gac(oB), 3 3ET
dopma IpoMeRyTOYHOU aTTeCTalllu

3aueT

b1.B.25 3aekmponumaHue paduomexHu4ecKux cucmem

Llenu ocBOeHUS OUCLIUIIINHEL

Llenbio MpernofaBaHus QUCLUTIINHEL «DJIEKTPONIUTAHUE PAUOTEXHUYECKUX
CHUCTEM» SBJISIETCS:

M3y4eHre OCHOBHALIX IPHHIMUIIOB TPeoOpa30BaHus 3J1eKTPUUYECKON 3HEPTUH,
WCIIOIb3YEMBIX ITPH CO3MAHUU YCTPOMCTB CUIIOBOM 3JIEKTPONPeobpa3oBaTeIbHOM
TEXHUKU PaiU03JIEKTPOHHBIX CUCTEM.

Mecto pucuuniuse B CTpykType OI1

[ucuunnnHa «JOJeKTPONUTaHWE PafuOTeXHHUUYeCKux cucrtemM» Bb1.B.25 gaBasercs
OUCIHUIIINHON YacTH, GOPMUPYyEMOM y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOLIEHUN OI0Ka
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1 yuyebHOTro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHuio «11.03.01
PaguorexHuka». V3ydeHue OUCHUNIUHB «JJIEKTPONHUTaHUE PaAUOTEXHUUECKUX
CHCTeM» ONHpaeTCsd Ha 3HaHuU gucHunauH(el) «CxeMoTexHHKa»; «Teopus
3JIEKTPHUUECKUX IeTei»; «DJIEeKTPOHUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cioco0eH BHITIONIHATh PaCyUeT U MPOEKTUPOBaHUE HeTajled, Y37I0B U YCTPOMCTB
PaguoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTH3auuu npoektupoBanus (I1K-3)

- Cnoco0eH OCyIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TeXHUYEeCKOM JOKYMEHTallu{ CTaHgapTaM, TEeXHUYECKUM yCIIOBUSIM U OPYTUM HOPMaTHABHBIM
nokymeHTam (I1K-4)

CopepxkaHue OUCIUATIINHEL

Pazpen 1. Beemenue

OCHOBHBIE TIOHATHUS U ONIPeeIeHNs CUCTEMEI 3JIEKTPONIUTAHUSA U UX PYHKLIMOHAIbHbIE
9JIEMEHTH

P 2. TpaH MaTODHI

O6mue cBemeHus 0 TpaHchopMaTopax. PexxuMbl paboTH TpaHchopMaTopoB. Paboune
XapaKTEPUCTUKY U MOKa3aTeIu KauecTBa TpaHCPopMaTopoB. TpexdasHbie TpaHCHOPMATOPHL.
Paspen 3. BrnpsaMuTenbHEIE YCTPOKWCTBA

OO1mue cBeleHUs O BHIIPSIMUTEIBHEIX yCTPoXCcTBaX. OCHOBH TEOPHU BHIIpsiMieHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO-eMKOCTHYIO Harpy3K#. YIIpaBiisieMble BHIIPSIMUTEIIN.
Paspmen 4. [TacCUBHEIE ¥ aKTUBHEIE CTIaXKUBAIOIIAE QUITLTPHL

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukanuuu CO. [TokasaTenu kauyectBa CO.
[IpuHITUIEL pacyeTa

Pasgen 5. [TonyIpoBOIHUKOBEIE ITPe06pa30oBaTeIN IOCTOSHHOIQ HAIPSAXKEHNU

Ha3naueHue nmpeobpa3oBaTenie MOCTOTHHOTO HanpsxkKeHus. [IpuHITUI mpeoOpa30BaHUsT OOHOTO
IIOCTOSTHHOTO Halpsi2keHUs B Apyroe. Knaccudukaiys, mokasaTe/ld KauecTBa U 00/1acTu
npuMeHeHus [1ITH. AHanu3 0CHOBHEIX CXeM TPaH3UCTOPHEIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANPSXKEHUS U TOKa

O61ue cBepmenus 0 ctTabunuiaropax. KommeHcallmoHHbIE CTaOMIN3aTOPHI IIOCTOSTHHOTO
HaIpsKeHUs ¥ TOKa C HellpephiBHBIM perynupoBanueM (HCH). KoMmneHcalnoHHbEIE
CTabuNMM3aTOPHl IOCTOSTHHOTO HAPSKEHUS C UMITYJICHLIM perynupoBanueM (MCH).
Crabunu3aTophl IEPEMEHHOTO HAMIPSIXKEHUS U TOKa

Paspen 7. Ucrounuku 6ecriepe00MHOT0 NUTAHUS

O6mue cBemenust 00 MBI, knaccudukaius. OCHOBHbIE CXeMHBIE PEIIeHUS

P HcTouyHnkmn KTPOCHAOXXEeHNS

OcHoBHEIE TPpeOOBaHUS, IPEIbSBISIEMbEIe K HCTOYHUKAM 3JIeKTPoCHabxeHus. Knaccudukanus
HCTOYHUKOB 3JIEKTPOCHAOKEHUS

Pazgen 9. XumMuyecKkre NCTOYHHUKHN TOKa

Knaccudukauus XUT. KucnoTHble / CBUHIIOBEIE / U IIEJIOYHBIE aKKYMYISTOPHL. [loKa3aTenu
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kKauectBa XUT. YCTpoiCTBO, OCHOBHBEIE XapPaKTEPUCTHUKHU, PAacYeT PEeXKUMOB PaOOTEHI

Paszgen 10. C3II paguTeXHUYECKUX CUCTEM

HasHauenue u knaccuduxraiusa CIII. TToctpoerue monynbHEIx IITY ¢ 6ecTpanchopMaTOPHBEIM
BX0moM. BerOop wacToThl mpeoOpa3oBanus. [ToBeimerue HagexHoctu CIIT.

Pazpen 11. 3aknivyenue
Hamnpasnenus pa3sutus CIIl

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B.26 OcHoewl pazpabomku cucmem HA Kpucmasjie

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpernomaBaHus OUCHUIIINHEL «OCHOBBEI pa3pabOTKU CHCTEM Ha KPUCTAJIIe»
SIBJISIETCS:
Lento ABMSIETCS MONTyYeHUST Ha4yallbHBIX CBEIEHUU 0 CTPYKTYPe U IPUHITATIAX
paboTel cucteM Ha KpucTasnie (CHK), u3yuyeHrue nHCTpyMeHTapus pa3paboTKu 1
pa3nuyYHBIX paguonpunoxenui Ha CHK.

MecTo pucuuniavHel B CTpyKType OI1

OucnunnuHa «OCcHOBHE pa3paboTKu cucTeM Ha Kpucrtanne» b1.B.26 saBnsiercs
OUCIUTIIMHOM YacTH, GOPMUPYyEMOH yYaCTHUKAMHU 00pa30BaTeIbHBEIX OTHOIIIEHUY O10Ka
1 yuyebGHOro mnaHa NOATOTOBKM OaKanaBpuaTa o HampaBiaeHuio «11.03.01
Pamuorexuuka». HM3ydeHue muciumniuHbel «OCHOBH Pa3pabOTKU CHUCTEM Ha KPUCTAJIe»
OnmMpaeTcss Ha 3HaHUM OucHUIIKH(B) «HMHbDopMaTuKa»; «MHKPOMPOIECCOPHEIE
YCTPOUCTBA»>.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOIHAX KOMIIETeHITIN:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH BHIMIOJIHATh MAaTEMaTHYECKOe MOOeInpoBaHue 00BEKTOB U IIPOLECCOB I10 TUIIOBEIM
MeTOJHKaM, B TOM YHCJie C UCIIOJIb30BaHHEM CTaHOAPTHLHIX [IaKETOB IIPUKJIaOHBIX IIPOI'PaMM
(ITK-1)
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- Crioco6GeH BHITIONHATH pacyeT U MPOEKTUPOBaHUe JieTajlel, Y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beenenue

OCHOBHOM IIUKII MPOEKTUPOBaHUS cucteM Ha Kpuctanne. [Tousitue ASIC, FPGA, CPLD, HDL,
SoC, NoC. OcuoBarle nmpousBonutenu u cemeiictBa FPGA u Soc. O6nmactu npuMmeHenus SoC.
[IporpaMMupyeMble JoTu4ecKre MaTpULibl. ClI0KHEIE IPOrpaMMUpyeMbIe JIOTUYeCKue
HMHTerpaibHble CXeMbl. ba30Bele MaTpUYHbIE KPUCTAIIEL. [IporpaMMupyemMele I0/1b30BaTeIeM
BEHTUJIbHBIE MaTPUIEl. AnapaTHas CTPYKTypa CUCTEMEI Ha KpUCTAJIe.

Pa3pen 2. OyHKIMOHAIBHO JIOTHYECKOE IPOEKTUPOBAHKE

[ToTeHIManbHbIE U UMITYIbCHEIE CUTHAJIE], TIePEXOHbIE ITPOLIECCH B IX(PPOBEIX CXEMAX,
KOMOWHAIMOHHBIE, CHHXPOHHBIE, aCUHXPOHHBIE CXEMHI.

Pasgen 3. CpencTBa MPOEKTUPOBAHUS CUCTEM Ha KPUCTAIIIE

Cumynsius, Bepudukaius, Kocumynsauus. [Iporotunupoanue.[{1uppoBoi cuuTe3. A3BIKN
IIporpaMMupoOBaHus Ais uudpoBoro cuuTe3a. Verilog, System Verilog, VHDL, SystemC. RTL-
omnucaHue MpoekTa. [lepeHoc mpoekToB ¢ nnatdopmbl FPGA Ha ASIC

P 4 T-I HOEe o

MopgenupoBaHue MPOIECCOPHOrO sifpa. Ha3sHadueHue 1 apxXuTeKTypa MPOLEeCCOPHOTO Sapa.
ApxuTeKTypa BHYTPeHHEH IIKHEL TPOLleCCOPHOro gapa. OTafika mporpaMMHOro obecreyeHus.
P AnmnapaTtHble O HEBIE S

[Ipoueccopuoe aapo ARM Cortex. [TogkiodeHne K MPOLIeCcCOPy M0JIb30BaTEIbCKUX YCTPOUCTB.
Komanpgb monbs30BaTend. Ilognepkka OTIafoYHBIX CPEOCTB.

Pasgen 6. UHTepdenichl B3auMonercTBrS npolteccopa u [1JIMC

CrpykTtypa untepdeiica AXI (cursarsnsl, pa3MelleHe B TaMATH TaKTUPOBaHUE, IPOTOKOJI
oOMeHa u ynpaBnenue), AXI4 DMA, AXI4-Stream.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIIHHEL
144 ygac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTallun

DK3aMeH

Bb1.B.27 OcHoebl 0e/108bIX KOMMYHUKAU Uil

Ilenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpemnomaBaHust QUCHUTUINHEL « OCHOBEI [I€JIOBEIX KOMMYHUKAIIAW» SIBIISIETCS:
dbopMupoBaHue 1IeJI0CTHOTO IIPeiCTaBIeHUs 0 IIPOoIlecce, crenuduke, IapaMeTpax
1 3aKOHOMEPHOCTSIX [eJIOBEIX KOMMYHHUKAITNHM, KOMIIZIEKCHOE U3yYeHHe COIHaIbHO-
IICUXOJIOTUYECKUX YCTAHOBOK Y TMYHOCTHBIX XapPaKTEPHUCTHUK YeJI0BeKa, OTHOCSIIUXCS K
PETYIISINY €T0 COITMAIbHOTO TIOBEOEeHHS B IIPOIIeCcCe NeTI0BOTO OOIIEeHHS, a TaKXkKe
YCBOEHUE OCHOBHBIX TICHXOJIOTMYECKUX 3aKOHOMEPHOCTEMN, BIUSIOMIUX Ha
3¢ PeKTHBHOCTL TPOPECCHOHAILHOT'0 VIIPAaBIEHYECKOT0 pelleHus. [TuCIIUIINHA
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«OCHOBHI IE€JTOBBIX KOMMYHI/IKa]_II/Ifl» OJOJIZKHa CII0co0CTBOBATH Pa3BUTHIO TBOPYECKHUX
CII0COOHOCTEN CTYOEHTOB, YMEHHUIO Q)OpMYHI/IpOBaTB " peniaTh 3aJa4u HsyqaeMoﬁ
CIIEIINaJIbHOCTH, YMEHHUIO TBOPYECKHU IIPUMEHATH U CAaMOCTOATEJIFHO ITOBHEIIIIATE CBOU
3HaHU4.

MecTo gucuunIrHLL B CTPyKType OI1

Hucuunnuaa «OCHOBHL Oe/I0OBBIX KOMMyHuKanuu» b1.B.27 gBnsgeTcs OUCLUNIUHOU
yactu, popMupyeMod yyacTHHKaMKU 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOTo
IJlaHa MOATOTOBKM OakKalaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuka».
N3yuyenre gucuuniauHbl «OCHOBH OeJIOBHIX KOMMYHUKaLM» ONKWPaeTCsS Ha 3HAaHUU
OUCIUILINH(BI) «Dumocopusi».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH peann30BLIBATh MPOrPaMMbI 9KCIIePUMEHTAJIBHBEIX UCCIeIOBAaHUM, BKITIOUasi BEIOOP
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH OCyIIeCTBIATH IeJIOBYI0 KOMMYHUKAIIWIO B YCTHOM U IMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM sg3biKe Poccuiickoit Oefepanuy © MHOCTPaHHOM(bIX) s3bKe(ax) (YK-4)

CopepxkKaHue OUCLUIIINHEI

Paszgen 1. OOmieHre Kak COIMANbHO-IICHX0N0THYecKasd KaTeropus. CTpyKTypa

KOMMYHUKATUBHOT'O ITPOMECCA
OGH.IGHI/IG U KOMMYHHUKAIIWA: CpaBHI/ITeHBHBII;I aHaIu3 IOHSTHH. OﬁH.IeHI/Ie KaK KOMMYHHUKAIIASA 1

B3auMofelicTBue. OYHKIIUY U BUAH 001IeHUs. KOMMyHUKaTUBHAS, IePIeNTHBHAS,
MHTepaKTUBHAas CTOPOHH 00ImeHus. BepOanbHble ¥ HeBepOabHEIE CPEACTBa OOLIEHUS.
MexaHU3MEl MEXKJIMYHOCTHOU MTEPLENIUN.

Pa3pen 2. JlenoBasg KOMMYHUKAaINS KaK Ipoliecc. YCTHadA U NUCbMeHHas [eloBas
KOMMYHUKal}s H KOM ¥ WHOCTPaHHOM F3HIK

CTpyKTypa 1 MOofeNd KOMMYHUKaATUBHOTO IIpotecca. Llenu, pyHKIMHT 1 (GOPMEI IE€T0BLIX
KOMMYHUKalUuu. [le0Brle KOMMYHUKAIIMY B rpymnax. [Ipoleccsl opranu3anuy U yupasieHus
rpynnoBoi paboTsl. IIpueMsl MOBHIIIEHUST TPYO0BOM MOTHUBALMK. XapaKTePUCTHKa OCHOBHBIX
CTUJIEU PYKOBOACTBA. BUAEI KOMMYHUKATUBHEIX II0TOKOB B OpraHu3aluu. [le0Bble IeperoBophl
U COBEILIaHUS: CTUIH U CHelnu(drKa IPOBeIeHNss. BHyTpUIpPyNIIOBEE OTHOILIEHUS U
B3auMopeucTBUg. KOHQNUKTEH, BO3HUKAWIINE B Chepe NPON3BONCTBEHHO-NETI0BEIX OTHOIIEHUN:
crnenu@uKa IPOSIBIEHNS, IPUYNHEL U MeXaHU3MEl BOSHUKHOBEHUS, KOHCTPYKTUBHEIE U
OEeCTPYKTUBHEIE (QYHKINM, METOOH YPeryaupoBanus. [JenoBoe o0IIeHNe B YCTHOM U
IACbMEHHOU (opMax Ha PyCCKOM ¥ MHOCTPAHHOM sI3bIKaX A7 PEeIleHus 3ajad
MEeXKJIMYHOCTHOTO ¥ MEXKYJIbTYPHOTO B3aUMOLEHCTBHS.

Pazpen 3. KOMMYHUKATOD ¥ KOMMYHUKAHT: aHaIN3 B3aUMOOEUCTBUA. DTHKA JEJIOBBIX
KOMMYVHUKaINI
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Knaccudukauuy KOMMYHUKATABHBIX IMYHOCTEHN M CTUJIEM KOMMYHUKAIIMY U UX POJIb B IEJI0BOX
KOMMYHUKaluy. B3aumMopencTBre B Ie10BOM chepe, KOMMYHUKATUBHAS KOMIIETEHTHOCTb.
[TposiBmeHUST UHAWBUYaTbHO-TICUXOJIOTMYECKHUX 0COOEHHOCTEN B IIPOLIecCce AeJIOBBIX
KOMMYHUKauui. Mofenu, TeOpuy, MeTOAb M TEXHUKU CaMOIIpe3eHTallu. TeXHUKHU U IIpaBuia
aKTUBHOTO CIyIIaHus, pedIeKCUBHOTO U Hepe(hIeKCUBHOTO CIyLIaHusd. YHUBEPCAIbHbIE
3THYECKUe IPUHIHUIL U 0COOeHHOCTH UX IIPOSIBJIEHUS B IPAKTHUKE [EJI0BHIX KOMMYHHUKAIUH.
OcHoBomnonaramouye IPUHIUIE JeI0BEIX KOMMYHUKAIUN. ITUKa ¥ HOPMBI [I€I0BBIX
KOMMYHUKaLUH.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger

B1.B.28 Cmamucmuueckue memodbl 00pabomku cay4aiiHbix CU2HA/108 U no.iel 6
paduomexHu4YeckKux cucmemax

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemnomaBalus QUCHUTIINHEL « CTaTUCTUYECKHME METOMIb 00paboTKM
CIy4YalHBIX CUTHAJIOB U MTOJIEN B PAOUOTEXHUYECKUX CUCTEMAX» SBIISETCS:

- IOATOTOBKA CIENMAIMCTOB [0 MPOEKTUPOBAHUIO U Pa3paboTke
PagUOTEXHUYECKUX CUCTEM M YCTPOMCTB, BIAEIOUIUX COBPEMEHHEIMUA METOTAMMU
00paboTKM CITy4alHBIX CUTHAJIOB U IT0JIeH, a TaKXkKe I10 ONTUMU3AINU CUCTEM

MecTo pucuuniavHel B CTpykType OII1

HucrunnuHa «CTaTUCTUYEeCKUEe MEeTOIbl 00paboTKU CIIyYalHBIX CUTHAJIOB U TIOJIEN B
paguoTexXHUUeCKux cucremax» 51.B.28 aBnsgeTcsa OUCHUNIMHON 4acTH, GOPMHUPyeMO
y4acTHUKaAMU 00pa30BaTeIbHBEIX OTHOINEHUU O6nokKa 1 y4eOHOTrO mjaHa MOATOTOBKU
6akanaBpuaTa Mo HampaBneHuio «11.03.01 PaguorexHuka». HM3ydyeHHe OUCHUIIIUHBL
«Cratuctudueckue MeTongb 00pabOTKM CHy4YaWHBIX CHUTHAJNIOB W TOJEeH B
PagMOTEXHMUYECKUX CHUCTeMax» ONupaeTcs Ha 3HaHuUM aucuumiauH(el) «LIudposas
00paboTKa CUTHAJIOB».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:
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- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbI €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
OIS pellleHus 3afay nHxkeHepHoU mestenbHoCcTH (OITK-1)

- Cnoco0eH BHIMOJIHATh MaTeEMaTHYECKOe MOEeIMPOBaHue 00BEKTOB 1 ITPOLIECCOB 110 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BAaHNEM CTaHOAPTHHIX IAKeTOB IPUKIATHEIX IIPOIPAMM
(TTIK-1)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. BeeneHue
BBenenue. 3amaya mpreMa CUTHAIOB. ATpHOpHas HEOIpeNeleHHOCThb B ONMMMCAaHUN MOOEeNeu.

Cy11ecTBEHHOCTh ¥ 3HAUUMOCTh ITapaMeTPOB. AJanTUBHEIE, UHBapHaHTHEIE U poOaCTHLIE
TIOMIXO/IHI.

Paspmen 2. MeTonbl OIMCAHKS CUTHAIOB

[TpocTpaHcTBa curHaoB. CKalsipHOe TPou3BefleHre BeKTOPOB. [IpeficTaBlne sl n-MePHBIX
BEeKTOPOB. [I1cKpeTHOE Ipeobpa3oBanue Oypbe. OpTOTOHANIbHBIE PA3TI0KEHUS CIIy4aiHOT O
mpouecca. [Ipeobpa3oBanue KapyneHa-JIosBa

Pasgen 3. Coy4aiiHble TPOIIECCH

Knaccudukanus cinydalHbIX IPOIECcCoB. [[TuHaMUYeCKUe MOMIENTH CITy4alHbIX ITPOLIECCOB.
YpaBHeHuUs cocTossHUS U HaOmomeHus. [Ipoieccsl aBTOPETPECCUM U CKOB3SIIIEr0 CPEOHETO.
HeomnpeneneHHOCTh B OMKUCAaHUU COOLITHH ¥ HaOmomeHui. [lapaMeTpudeckue u
HellapaMeTpPUUYeCKHe MOJIEIH.

P 4 HapyXeHne u WYeHNe CUTHAJIOB IIPH allPHUOPHON Heomn HHOCTH
dopMynupoBKa 3aJauy ONTUMAIbHOTO O0HAPYKEHUS U pa3nudyeHusi. OOHapyKeHue CUTHAJIOB C
HEeM3BECTHHIMU ITapaMeTpaMu. [lapaMeTpuueckue MeToabl 0OHAPYKEHHUS B YCIIOBUSX
HeOoIIpeeNIeHHOCTU. balleCOBCKUY U YCII0BHO-9KCTPeMaIbHBIM TOAX0Ab. HecMelieHHbIE U
nofo0HEIE aITOPUTMEL O0HApYXKeHus. IHBapuaHTHEIE 00HAPYXKUTEIIH.

P AnropuTMEL OOHAPYKEHNI CATHAJIOB

ApanTuBHBIE aNTOPUTMbEI 00HAPYKEHUS U Pa3/IMuyeHus TP allpHOPHON HeolpeeIeHHOCTH.
MuHMMaKCHBIHM U afalTUBHBIN 6alieCOBCKUY MOAXOOHL. [IBYXBLIOOPOYHEINM alTOPUTM
oOHapyXkeHUsI U3MeHeHUsT HEM3BECTHOTO MaciiTaba 9KCIIOHEeHIINATbHOTO U PEIEEeBCKOT0
pacnpenenenuii. O6HapyKeHWe TOUeYHOT0 CUTHAJa Ha IIIyMOBOM I10Jie C 3KCIIOHEHIIMaIbHEIM
pacopeneneHeM U HEU3BECTHOM MHTEHCUBHOCTHIO. Pa3nuyeHne myaCCOHOBCKHUX ITIOTOKOB C
HEN3BECTHRIMU WHTEHCHUBHOCTSIMU. MeTon 0000IIIeHHOTO OTHOIIIEHHUS ITPaBOOIOa00usI.
BaiecoBckuil 1 MUHUMAKCHBIY ITOAXOMH B 3aja4ax C allpuOPHON HEOIpeneneHHOCTRIO.
ViHBapuaHTHbIE aJITOPUTMEL B 00IIIel rayCcCOBCKOM 3afade. HemapaMeTpuieckrue METOMHI.
3HaAKOBhIE ¥ PAHTOBLIE aTOPUTMEL. PoOacTHEIE alirOPUTMEL O0HAPYKEeHUA. ATOPUTMEL
oOHapyXKeHMs U pa3Nu4deHUs C aflallTUBHLIM IIOPOTOM. AJITOPUTMEL C 00y4eHUEM U
camoobyudenueM. LlemecooOpa3HOCT afanTauuy 0OHaPYXKUTENEH U pa3nuduTesne.

Paspern 6. q)I/IHBTQaHI/Iﬂ CUTHAJIOB PAIWOTEXHUYECKUX CUCTEM B YCIIOBUAX aHQHOQHOﬁ

HeollpeeleHHOCTH
[TocTaHOBKa 3afayu GUIbTPALMK CUTHAIOB. TeopeMa OpTOroHANbHOTO MPOEIMPOBAHUS B N-

MepHOM IIpOCTPaHCTBe. JInHeWHasa pUIbTpalusd 110 MUHUMYMY CPeOHEero KBafipaTa OMUOKH.
MeTogs! punbTpanuy Ipu allprOPHOY HeollpeneleHHOCTH. PobacTHEIe MeTOIb. MIUHUMaKCHEIN
IIOIXOM B TEOPUU TUHEWHON (GUIbTpauuu. MeTon CTOXaCTUYeCKOM allpOKCUMalui.
ApanTtuBHble QUITBTPH, 00ecneYnBaOLUe MUHUMYM CpEOHEr0 KBagpaTa OUMOKU. AfanTUBHbEIE
KOMIIeHCaTOpH moMex. OIleHUBaHYe TapaMeTpPOoB U UAeHTU(UKaKs KaHasa CBSI3U.
ApanTuBHBIE BEIDAaBHUBATEIM KaHalla B U(PPOBLIX CUCTEMAX C MEKCUMBOJILHON
HHTeppepeHIel. ATaNTUBHEIE aHTEHHBIE pelleTKUA. CHCTEeMBl IPOCTPAHCTBEHHO Pa3HECEHHOT0
npuema. AgantuBHasa ¢unbTpanus 1o MCKO. AganTuBHEIEe KOMIEHCATOPH! ITOMEX.
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BaitecoBckast GumbTpalysa MapKOBCKUX CITy4alHBIX IIOCIE€N0BaTeIbHOCTEeN. PeKyppeHTHas
GbuIbTPaLXs HHTEHCUBHOCTH HETrayCCOBCKUX HabmoneHui. AqanTuBHEINM OalleCOBCKUM U
sMupryeckuil 6aliecoBCKUY moaxonsl. JInHeWHas GUIbTPaIUs 110 MAaKCUMYMY OTHOIIEHHUS
CUTHAaJI/IIyM. PeKyppeHTHEIE aJlTOPUTMEL. AlaNITUBHLIE aHTEHHBIE PELIETKH.

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

B1.B.29 CnymHukoebie u paduopeieliible AUHUU C8513U

e ocBOEHHUS OUCHUIIIUHEL

Llenbio mMpernomaBaHus QUCHUTIINHEL « CITYTHUKOBLIE U PafiiopesiedHble TMHUT
CBSI3U» SIBIISIETCS:

M3y4eHue MIPUHITUIIOB Pab0TE 000PYIOBAHUS CITYTHUKOBBIX U
pafropeNielHbIX TUHUM CBSI3H, a TaKXKe METONMK UX IIPOEKTHPOBaHUS U pacyeTa

MecTo pucuuniuHe B CTpyKType OI1

HucuunnvHa «CIyTHUKOBEIE U pafuopesielinble nuHUU CBA3u» B1.B.29 aBnsetcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOU y4aCTHUKaMu 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTro mjaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBmeHuio «11.03.01
Paguorexnuka». HM3ydyeHue AuCHUINNINHB «CIIYyTHUKOBBIE M pPafuOpeNieHble TUHUU
CBSI3W» ONHUPAETCS Ha 3HAHWU OUCHUIUINH(BI) «PaguonpuéeMHble U paguonepenaome
yCTpoiicTBa»; «PacmpocTpaHeHHe pPafuOBOJIH UM aHTEHHO-QUOEPHBIE YCTPOHUCTBA B
paguoTexHuKe»; «Teopusi 37IEKTPUYECKOU CBSI3U».

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH peanru30BEIBATH IPOTrPAMMBI SKCIIEpUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYas BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH BHITIONHATH pacyeT U MPOeKTUPOBaHUe [ieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpenCcTB aBTOMaTtu3auuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI
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Paspmen 1. OﬁmI/Ie IIPUHITATIBI ITIOCTPOEHUA pagnopeneﬁmﬂx U CIIYTHUKOBBIX CUCTEM CBA3U
[TousaTue o cucreme pagnuoCBA3H. OcHOBHBIE KJ'[aCCI/I(i)I/IKaU,'I/II/I. COBpeMeHHOG COCTOAHHUE CUCTEM

panuocss3u B EACC. OcHoBHbBIE 0COOEHHOCTH U KiacCu(dUKaIUsa pafuopeeHbIX U
CIIyTHUKOBBIX CUCTEM CBS3U. OCHOBHBIE TEXHUYECKHE XapaKTePUCTUKU. [I1aHbl pacnpeneneHus
4aCTOT

P 2 HHOCTHU [IPOCTPaHEeHUS 1oBONH Ha PPJI ¥ COYVTHHUKOBHIX TMHUYN CBI3HU
PacnpocTpaHeHre PaguoBOIH B YCIIOBUSX CBOOOMHOI0 MpocTpaHcTBa. OCHOBHEIE
sHepreTHU4eckre cooTHoueHuss. OCOOEHHOCTH PAaCIPOCTPaHEHMS PAMOBOJIH Ha
pafuopenerHbIX TMHUAX MIPSIMOM BUIUMOCTH, TPOIIOC(HEPHBIX M CIIyTHUKOBBIX TMHUSIX CBA3U

P . [IpMHIUIIBEL TOCTPOEHUS BaHUA 1IN BBIX PP

OO1m1e TPUHIUITEL TOCTPOeHUs o0opymoBanus nudposeix PPC. Lludposas 06paboTKa CUTHAIOB
B TpakTe 0CHOBHOU noJiockl LIPPC. Mopynsauusa B LIPPC. [TpyHIUIIEL TIOCTPOEHUS MOLEMOB
LIPPC. MeTopsl 60pb0BI C 3aMUPAHUSIMU CUTHAIOB ¥ BHYTPUCUCTEMHBIMU ITOMEXaMH,
IpuMeHseMble Ha TUMPOBHIX paguopeneinbix nuHugx (LIPPJI). HasHaueHue u NpUHIINAI
OEeUCTBUS pafuolepefaloluX U paguoIPUeMHBIX YCTPOUCTB. CTPYKTYPHBIE CXEMBI U OCHOBHEIE
napaMmeTphl. CTPYKTypHasl cCxeMa aHTeHHO- GUIepHOTo TpaKTa. KpaTKas XxapaKTepUCTHKa,
TIPUHIUII JeUCTBUS U OCHOBHBIE ITapaMeTphl aHTeHH. PuagepHble TUHUY Pa3InYHBIX
OUana3oHOB.

Paszgen 4. [TpHHIIMIE TIOCTPOEHUS 000pYIOBaHKS aHANOTOBLIX PPC

OO1mas xapakKTepuCTHUKa X OCHOBHBEIE 0COOEHHOCTU 060pynoBanus aHanoroBeix PPC. TIpuHUIUIIBL
IIOCTPOeHUs 000PyHOBaHUS TPpaKTa OCHOBHOM I0JIOCH Tele()OHHOTO U TEJIEBU3UOHHOTO CTBOJIOB.
Oco6eHHOCTH TOCTPOEHUS TpueMonepenaTdnkos APPC

Pasgen 5. OCHOBHI IPOEKTHPOBAaHUSA PagUOPENeNHBIX TUHUN

OO1m1ast XxapakKTepPHUCTUKA 3afjayd MPOEKTUPOBAHUS U ONITUMU3ALUK ToCTpoeHus: PPJI.
TpeOoBaHUSs K IMOKa3aTeNsIM KadyecTBa nepegayu. OcCoOOeHHOCTH MPOEKTUPOBaHUS UGPOBLIX U
a"anoroseix PPJI. [IpuHnuner ontuMusanuu noctpoesusa PPJI

P g XapaKTePUCTHKA CIYTHUKOBLIX CHCTEM CBI3U U WTHI CBI3HBIX CIIYTHUKOB
Bupbl, mapamMeTpsl, 0COOEHHOCTH OPOUT U 30HBI 00CTyKUBaHUS CBA3HEIX MC3. Kimaccudukanus
CCC. Iuama30HH 4acToT, BeimeneHHble g CCC

Pazgen 7. MHOTOCTaHIIMOHHBIN JOCTYI B COYTHUKOBEIX CHUCTEMaX CBS3U

[TpuHIIMT MHOTOCTAaHIIMOHHOTr0 AocTyna B CCC. CyTHUKOBBIE CUCTEMBI C YACTOTHBIM U
BpEeMeHHHIM pa3feneHreM. CIyTHUKOBLIE CUCTEMBI C 30HAJIbHEIM 00CITyKUBAaHUEM U
00paboTKOM cUTHANOB Ha 6OPTY

P . [IpMHIUIIEL TOCTPOEHUS BaHUS

[IprHIMIEI TIOCTPOEHUS IIPUEMO- Ilepefarollel anmnapaTypbl 3eMHBIX CTAHLIUM CITyTHUKOBBIX
CHUCTEeM MarvuCTpajbHOU CBSI3U, U cucTeM VSAT. [IpUHIUIIE TOCTPOEeHUsT 60PTOBOM armapaTyphl
CITyTHUKOBBLIX PETPAHCIISITOPOB.

Pasgen 9. Pacuet sHepreTuyeCcKrX XapaKTePUCTUK CIIYTHUKOBLIX CUCTEM CBA3U
OHepreTUYeCKUi pacueT CIyTHUKOBLIX IMHUM CBA3U. PacueT ociiabieHus: CUTHAIOB Ha
yyacTtkax 3C-PC u PC-3C. PacyeT ypoBHe! CUTHAJIOB Ha BXO[aX IPUEMHUKOB 3€MHBIX CTAHIINI
1 peTtpaHcasaTopos anss CCC pa3nuyHOro Ha3HaueHus. PacueT He0OXOOUMBIX MOIITHOCTEN
IepefaTYUKOB 3€MHBIX CTAHIUY U PETPAHCIISTOPOB.

OO1mast TPYAO0EMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET

dopMa MpoMexKyTOYHOM aTTeCTalluu
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9k3ameH. KypcoBas pabora

b1.B.30 ModeaupoeaHue u npoeKkmupoeaHue paduomexHu4yecKux cucmem u
ycmpoiicme

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpenofgaBaHus OUCHUIITUHEL «MofieTMpoBaHNe U IPOEKTUPOBaHUE
PaflOTEXHUYECKHX CUCTEM U YCTPOUCTB» SIBIISIETCS:

M3y4eHle COBPEMEHHBIX METOIOB MOJIEIMPOBAHUS U IPOEKTUPOBAHUS
papuoTexHu4eckux cucteM u CBY ycTpoucTs

MecTo gucuuniavHel B CTpyKType OI1

HucuunnvHa «MopenupoBaHUe U IPOEKTUPOBAHUE PANUOTEXHUYECKUX CUCTEM U
ycrporcTtB» Bb1.B.30 sABnsieTcs AUCHUNIUHONU YacTHh, GOPMUPYyeMOW y4aCTHUKaAMHU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOATrOTOBKY OaKallaBpuaTa I10
HanpasneHuto «11.03.01 Paguorexuuka». U3ydeHue OUCLUIIUHLE «MoaenupoBaHue U
IIPDOEKTUPOBAHUE PAafUOTEXHUYECKUX CUCTEM U YCTPOUCTB» OIUpaeTCsd Ha 3HAHUU
pucnunnuH(el) «PacnpocTpaHeHre PaAuOBONIH U aHTEHHO-QUOEPHbIE YCTPOUCTBA B
paguoTexHUKe»; «TexHUu4YecKas 3JIeKTPOLUHAMUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITIN:
B cootBeTctBUET ¢ PTOC:

- CriocoGeH BHIIONIHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aJlaHNEM C HCIIOIb30BAaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMBIX IIPOEKTOB U
TEXHUYECKOM IOKYMEHTAIlUX CTaH[apTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMaTUBHEIM
nokyMeHTaMm (I1K-4)

CopepxkKaHue OUCIUIIINHEI

Pazmen 1. CBY - nuHuu nepenayn
Pornb v Ha3HAaUYeHUEe aHTEHHO-PUAEePHBIX YCTPOUCTB. [lapaMeTpHl ¥ PEXKUMEI B TUHUAX Ilepefadu

(DucnepCUOHHAS XapaKTEePUCTHKA, 3aTyXaHue, 3JIeKTpuYecKasi IPOYHOCTh, BOJIHOBOE
conpotusnenue, KCB u KEB).

Pasgen 2. CBY - ycTpoiicTBa

QUNBLTPHL C pacIpeneEHHEIMY TapaMeTpaMu U CIIOCOOH uX peanu3aiuu. OObEMHEIE
pe3oHaTopkl. Bumgbl CBY - yCTPOUCTB - aTTeHI0ATOPHI, (ha30BpallaTeu, MOIIPU3aTOPHI,
OeNuTeNnu MOLIHOCTHU, UUPKYJISATOPH], HallpaBlIeHHbBIE OTBETBUTEIIH.
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Paspen 3. MeTonsl pacyéTa MUKPOBOITHOBBIX YCTPOKCTB
BonHOBOM 1 KJTaCCUYECKHUY MOOX0Obl. Bkl MaTpull (COIPOTUBIIEHUH, IIPOBOIUMOCTEH,

paccesiHus, Iepefaydn) U COOTHOIIEHUS MeXay HUMU. OTpaHUYeHNsI Ha MaTPUIIH,
HaKJ/lagblBaeMble YCIIOBUSIMU B3aMMHOCTH, CHMMETPUY ¥ HEIUCCUIIAaTUBHOCTU. KacKafiHbIe
COeNVHEHUST MHOTOTIOIIOCHUKOB. [IpUHIIUT JeKOMIIO3UIIUY. AITOPUTM 00beAUHEHUS YCTPOUCTB
B 00X TPAKT

Pa3pen 4. KOHCTPYKTUBHEIE 3IeMEHTHI IMHUY Tlepenay U TpakToB CBY

[Tepexonsl Mexay nuHusaMU nepepauyu CBY. CBY Harpy3ku. [lenuTenu MOITHOCTH.
Ynpasnsromue ycrporctsa CBY.

Paspen 5. Pe3onaTopks! u ¢punbTpel CBY

Pe30HATOPEL C OMHUM 37IEMEHTOM CBSI3U. Pe30HaTOPH Geryiuel BOHEL. [JoOPOTHOCTD
pe30HaToOPOB

Pasgen 6. [lepcrieKTUBHBIE HaIpaBIeHW PAa3BUTHUSA aHTEHHBIX cucTeM M CBY yCTpouCTB
HoBble HanmpaBieHUs pa3BUTHUSI aHTEHHBIX CUCTEM. [lepcrekTuBHbIE TexHOonoruu CBY
YCTPOUCTB

Pasgen 7. [1akeTsl MogenupoBaHus U npoektupoBanusg CBY ycrporictB ANSYS HFSS u
Microwave Studio

TeopeTuyeckre 0CHOBEI paboThl B mporpamme Microwave Office. TeopeTuueckue 0CHOBBI
paboTtel B mporpamme HESS

P [TakeT MHXEHEPHBIX yeToB MATLAB
OcHOBHBEIE BO3MOXKHOCTH ITaKeTa IpUKIafHbIX TporpaMm MATLAB.
P nenuanu3upoBarusle Toolboxes makeTa TPUKIAgHEX TporpaMm MATIAB

Cnenuanu3uposasHble Toolboxes : Communication Toolbox, Sensor Array Analizer Toolbox,
Antenna Toolbox

OO11ast TPyA0EMKOCTDb OUCLUTIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

Bb1.B.31 TexHo/102uu pacno3HaseaHusi U300paceHull u KOMnbiOMepHoe 3peHue

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro InpenogaBaHusd JUCIUIIIINHBI «TexHonoruu PacCliO3HaBaHUA I/I306pa}KeHI/IIZ u
KOMIIBIOTEPHOE 3pEeHue» ABJIAETCA:

Llenbi0 OUCLIUIIIMHEL SBJISE€TCS OCBOEHHE OCHOBHBIX IIPUHIIUIIOB PACIIO3HABAHUSA
H306pa}KeHHﬁ 00BEKTOB U IIPUHIOUIIOB IIOCTPOEHUA CHCTEM TEXHNYECKOI'0 3PpEeHUA

MecTo pucuuniavHel B CTpykType OI1

OucnunnuHa «TexXHOTOTHM pacrmo3HaBaHUS H300paxXeHUU U KOMIIBIOTEpPHOE
3peHue» b1.B.31 saBnseTcs OUCHUNINHOU 4YacTH, POpMHDPyeMOM ydYaCTHUKaAMHU
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o0pa30BaTEeNIbHLIX OTHOIIEHUH 610Ka 1 y4yeOHOro IjlaHa MOAr0TOBKY OaKajlaBpuaTa I10
HanpaBieHuio «11.03.01 PaguoTrexHuka». HM3ydeHue AUCLUUNIUHB «TE€XHOJIOTUU
pacmno3HaBaHuS U300paxKeHUU X KOMIBbIOTEPHOE 3peHHe» OIUpaeTcs Ha 3HaAHUU
puctuiinH(bl) «TeopeTudeckre OCHOBBL PaAUOTEXHUKI .

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH TpUMEHSITbh METOMH ITOMCKA, XpaHeHus:, 00pad0TKM, aHaIu3a U IPeICTaBIIeHUs B
TpebyeMoM popmaTe nHDOPMAIMK U3 PAa3TUUHLIX UCTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHus WHGOPManroHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH BBITIONIHSATh MaTeEMaTHUYECKOEe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTOMKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MMTaKeTOB MPUKIATHBIX IPOrPaMM
(TIK-1)

CopepxkaHue OUCIUATIINHEL

P 1. BRegenu HOBEI ITH BOTQ II TaBIEHUS U KEeHUHU

M3o0paxkeHus: B BUOUMOM U MHGPAKPACHOM, MUKPOBOJIHOBOM, PafiiOBOTHOBOM [MAIla30HaX.
OcHoBHHIE cTaguu nUGPoBoH 00paboTKu n306paxkeHui. KOMIIOHEHTH CUCTeMBl 06paboTKH
n3obpaxenuii. CTpoeHue 4ejioBeuecKoro ria3a. YopmupoBaHue n300pakeHUs B I'Iasy.
fdpKocTHAS afanTaluys ¥ KOHTPACTHAS YyBCTBUTEIBHOCTD. Perucrpanus n3o6paxeHus ¢
IIOMOIITbIO TMHEWKH CEeHCOPOB Peructpalius n3o0paxkeHus ¢ IIOMOIIbI0 MaTPHUIIEI CEHCOPOB.
IuckpeTH3alus U KBaHTOBaHUe n300paxkeHusi. OCHOBHBIE ITOHSTHUS, UCIIOJIb3yEMbIE IIPU
OUCKPEeTH3aluy ¥ KBaHTOBaHUMU. [IpeficTaBieHue 1udpoBoro n3o0bpakeHus.
[TpocTpaHCTBEHHOE U SIPKOCTHOE pa3pelleHusi. MHTepnonsgius Mu¢ppoBoro n3o0paxeHus.
HekoTopkle pyHOaMeHTalbHbIE OTHOLIEHUST MeXAy MuKcensiMu. Cocequ OTIeNbHOIr0 9JIeMeHTa.
CMeXHOCTbh, CBI3HOCTh, 00/IaCTH ¥ I'PAHUITEI. Mephl PaCCTOSTHUSA. MaTeMaTU4eCKHUH almapar,
IpuMeHsieMbIH B 1 poBoi 00paboTke n3oOpaxkeHui. [T0a1eMeHTHBEIE ¥ MAaTPUYHEIE OIlePalliH.
JIuHelHbIE ¥ HEJTMHENHBIE Tpeobpa30oBanus. ApudMeTrndeckre onepaiuu. TeopeTuko-
MHOXKECTBEHHEBIE U JIOTU4YEeCKUe onepanuu. [IpocTpaHCTBeHHEIE onepaliii. BeKTopHbIE U
MaTpu4Hble onmepalnuu. [Ipeobpa3oBanus n3obdpaxkeHuii. BeposiTHOCTHbIE METOMHL.

Paspmen 2. dpkocTHEE Tpeobpa30BaHus U TPOCTPAHCTBEHHAsS GUIbTPAIINS

HekoToprle 0CHOBHBIE T'PajalliOHHEIe TpeoOpa3oBanus. [IpeoOpa3oBanre n300pakeHUs B
HeratuB. Jlorapudpmudeckoe npeobpa3oBanue. CTeneHHbe TPeobdpa3oBaHus (raMMa-
Koppekius). KycouHo-nuHeHble GYHKINY ITpeo0pa3oBaHuii. Bumon3MeHeHre TUCTOrPAMMEL.
OKBanu3alus rTUCTOrpaMMHL.IIpuBeieHNe THCTOTPAMMEI (3aflaHKe THCTOTPaMMBI). JIoKambHas
ructorpaMMHas o0paboTka. Mcnonb30BaHME T'ICTOTPAMMHBIX CTATUCTUK OJIST YAYUYIIeHUS
n300paxenusi. OCHOBHI IPOCTPAHCTBEHHOU (PUIbTPauu. MexaHU3Mbl TPOCTPAHCTBEHHOM
¢dunpTpanuu. IIpocTpaHCTBeHHAs KOPPEISLNS U CBepTKa. BEKTOpHOE IpencTaBIeHne
nuHerHOU punbTpanuu. DopMUpoBaHKE MaCOK IMPOCTPAHCTBEHHHIX (GUNBTPOB. CriiaXuBawIIue
IIPOCTPAHCTBEHHBIE (QUBTPHL. JIMHEWHBIE CriIaxuBalolme GuIbTpbl. OUNBTPE], OCHOBAaHHbLIE Ha
TIOPSAKOBHIX CTAaTACTUKAX (HenuHelHble GunabTpel). [IpocTpaHCTBEHHBIE (PUILTPHI ITOBHIIIIEHUS
pe3kocTu. [ToBhIIIeHNE PE3KOCTH N300pakKeHUH C UCIIOJIb30BAHMEM BTOPHIX TPOU3BOIHBIX:
nmansacuaH. Hepe3koe MacKupoBaHue U QUALTPAIIMS C IIOOBEMOM BEICOKHX YaCTOT.
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Vicrionb3oBaHue MTPOU3BOIHLIX IIEPBOTO OPSIAKA AJIS (HEJIMHEHHOTO0) MOBBIIIEHUST PE3KOCTHU
n3o006paxeHui: rpaaueHT. KomOuHUPOBaHNE METOOOB IIPOCTPAHCTBEHHOT'O YIYYIIIEeHUS
[TpuMeHeHUEe HEYETKUX METOMIOB MJIST SPKOCTHAIX ITPe0o0pa30BaHuil U IPOCTPAaHCTBEHHOM
¢unbTpauuu. Havyanma Teopun HeYETKUX MHOXKECTB. Vcrionb30BaHe HEYETKUX MHOXKECTB.
Vcnonb3oBaHNe HEUETKUX MHOXKECTB [JIsT SPKOCTHHIX ITpeobpa3oBaHuii. Micrionb3oBaHue
HEeYEeTKUX MHOXKECTB [JIsI IPOCTPaHCTBEHHOMN GUIbTPaLun

Paspmen 3. dunbTpalus B 4aCTOTHOM 001acTu

OcCHOBHI YaCTOTHOM (punbTpaliuu. [TocmenoBaTenbHOCTh Iar0B YaCTOTHOM (PUIbTPALIUM .
CooTBeTCTBHE MEXKY MPOCTPAHCTBEHHBIMU U YaCTOTHHIMU (UIbTPaMu . HaCTOTHEIE PUIHTPHI
CriaxKuBaHUS n3o0paxeHnus . UoeanbHble GUIBTPHE HU3KUX YaCTOT. OUILTPEI HU3KUX YaCTOT
BaTtrepBopTa. ['ayccoBH PUIbTPH HU3KUX YACTOT . [JOIOTHUTEIbHEIE IPUMEDPEI
HU3KO0YACTOTHOM . [T0BHIIIIEHUS PE3KOCTH N300paKeHN YaCTOTHEIMU (UIbTpaMu. MmeanbHble
(GUITBTPHI BLICOKUX YacTOT . OUIBTPH BEICOKMX YacTOT baTtTepBopTa . 'aycCoBBI PUILTPH
BHICOKMX 4acTOT. JIamacuaH B 4aCTOTHOU o6iacTu. Hepe3koe MacKMpoBaHHUE,
BHICOKOYACTOTHAas GUIbTPAIUS C TOAHEMOM YaCTOTHOM XapaKTEPUCTUKYU, GUITbTPALIUS C
yCUIIeHHEeM BHICOKMX 4aCTOT.

P 4. M ru4yeckKas TKa U KEeHUHU

HauanbHble cBeleHUs. Ip03us U ounaTaluus. [[BOMCTBEHHOCTh. Pa3MbiKaHue U 3aMBIKaHUE.
[Tpeobpa3oBaHue «IoMagaHue/IpPonycK». HeKoTopblie 0OCHOBHBEIE MOP(OIOTUUECKHE AITOPUTMEL.
Brigenenue rpaHull. 3amonHeHNe OHIPOK. BeimeneHne CBI3HEIX KOMIIOHEHT. BrimyKnas
obomnouka. YTonuenue. Yronmenue. IToctpoeHue octoBa. Yceuenune. Mopdonoruieckas
pekoHCTpyKIus. CBogHas Tabiuila MOphOIOruyecKux omepanuii. Mopgoorus moayTOHOBBIX
n300pakeHui. IPo3us U OunaTanus. Pa3MbEIKaHNe W 3aMEIKaHKe. HeKoTopele 0CHOBHEIE
aNITOPUTMEHI TIOJTyTOHOBOM MOP(OIOTUH.

Pasmen 5. CerMeHTanus n306paxxeHui

OcHoBbl. O6HapyKeHKe TOYeK, THHUM U nepenanoB. OOHapyKeHNue U30JIMPOBAHHBIX TOYEK.
Ob6HapyxeHue muHuM. Mogemnu mepenafoB. IIpocTeie MeTOAH 00HAPYKEHUS KOHTYPHBIX
mepenanoB. bonee coBepiieHHBIE METOMb 0OHAPYXKEHKS KOHTYPOB. CBSI3bIBaHKWE KOHTYPOB U
HaxoxpeHue rpanui. IToporoas o6pabotka. O6ocHoBaHue. O0paboTKa ¢ rimobaabHBIM
moporoM. Metop O11y OIITUMAJILHOTO I'7100aTbHOTO IIOPOTroBOro IpeoOpa3oBanus. [IpuMeHeHUe
CTyaXkuBaHUS W300paxkKeHus s yIydlleHus: 00paboTKU C ri100albHBIM IIOPOTOM.
Vcnonb3oBaHue KOHTYPOB IS YAy4IneHus: 00paboTKu ¢ riao0anbHEIM moporoM. O6paboTka
HeCKOJIbKUMU mmoporaMu. O6paboTKa ¢ MepeMeHHBIM ToporoM. IToporu, OCHOBaHHLEIE Ha
HECKOJIbKMX ITepeMeHHbIX. CerMeHTalus Ha OTAeNbHEIE 00macTy. BripamuBanue 06acTen.
Paspenenue u cnusuue obnactei. CerMeHTalus mo MophoIoriuecKuM Bogopas3aenaM.
HicxomHble Mpennocknku. [TIocTpoeHne Meperopoiok. AITOPUTM CeTMEHTALUM 110
Bomopa3paenaM. Mcromb30BaHue MapKepoB. Mcmonb30BaHue OBUXKEHUS TP CETMeHTallUH.
[TpocTpaHCTBEHHEIE METOAB. YaCTOTHLIE METO/IH.

Pa3pen 6. KoMObOTEPHOE 3pDEHKE
OcHoBH pacno3HaBauus 3D usobpaxenuii. Ctrepeo 3penue. [IpoeKIMOHHBIE METOHL.

OO1mast TPyA0EMKOCTD AUCIUIIIINHEL
108 gac(oB), 3 3ET
dopMa MpoOMeKyTOUHOM aTTeCTAlUN

3auer
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Bb1.B.32 Ycmpoiicmea CBY u nepcnekmugHbie paduomexHu4yeckue cucmembwi

lenu ocBOEHHUS OUCUUIIIUHEL

llenbio mpenofgaBaHus OUCUUIIIUHEL «YcTporcTBa CBY u nepcreKkTuBHEIE
pafuOTeXHUYECKUE CUCTEMEI» SIBIISIETC:

OCBOEHVE 3HaHUU 0 COBPEeMEeHHEIX yCcTporcTBaXx CBY u nepCcrneKTUBHEIX
pPafuOTeXHUYECKUX CUCTeMaxX Ha UX OCHOBE

MecTo pucuuniusel B CTpykType OI1

HucuunnuHa «YctpouctBa CBY u mepcnekTHBHBE pafgUuOTEeXHUYECKUE
cucteMbel» b1.B.32 sBnsdgeTcd OUCUUNNIWHOU YacTd, GOPMUPYeMOM ydaCTHUKaMU
o0pa30BaTeNIbHLIX OTHOIIEHUM 010Ka 1 y4eOHOro IjlaHa MOATOTOBKY OaKajlaBpuaTa I10
HanpasieHuto «11.03.01 Paguorexnuka». M3yueHue gucuuniuHsl «ycrpoucrsa CBY u
IePCIEKTUBHEIE PaAUOTEXHUYECKUEe CUCTEMBI» ONMPAETCd Ha 3HAHUU TUCIUILINH(BI)
«PagroTexHUYeCKue CUCTEMBI»; «PacIpocTpaHeHNUe PafiOBOJIH U aHTEHHO-QUOePHbIE
YCTPOUCTBA B PafUOTEXHUKE»; « TeXxHUYeCKas 31eKTPONUHAMUKA».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cnoco0eH BHIMIOJIHATh MaTeMaTHYeCKOe MOIeIMPOBaHue 00BEKTOB U ITPOLIECCOB 110 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MTAKeTOB MPUKIATHEIX IPOIPaMM
(TIK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOeKTUPOBaHKe JieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aJaHNEM C HCII0Ib30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. Beegenue. CBY yCTpOWCTBa - METOILI ONIMUCAHNS, OCHOBHBEIE XapPaKTEPUCTUKH
[Taccusnarle CBY ycTpoiictBa. Peanusaius CBY ycTpoiCTB Ha OCHOBE IOJIOCKOBBIX JIMHUU.

Pa3pen 2. AktuBHBle CBY yCTpO#CTBa
KnucTpoHsl, MarHeTPOHHI, JTaMIIbl OeryIen BOIHEL

Pa3pen 3. AKTUBHEIE aHTEHHEBIE DEIIeTKH.

AKTUBHEIE aHTEHHbIE peleTKu. [ludpoBrle aHTeHHBIE pelleTKU. [IpUHIUIIE TOCTPOEHUS
ontuyeckux OAP

Paspen 4. MIMO cucreMul

Ocuossl TexHonoruu MIMO. ITpumenerue MIMO B JTOKa/IbHBEIX CETSAX U CETIX MOOUIBHOM CBI3U
p BpeMeHHEI MOJIOKAaIMOHHEIE CUCTEMEI

CoBpeMeHHEBIe pafAu0JIOKallMOHHbBIE CUCTEMBL
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.[IB.01.01 MamemamuyecKue OCHO8bl cCucmeM asmomamu4ecko20 ynpaeaeHus

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llesnbio pernogaBaHus QUCLUITIIMHL «MaTeMaTU4eCKre OCHOBHL CUCTEM
ABTOMATHUYECKOI'O YIIPABJIEHUSA» SIBIAETCH:
yrnyOneHne TeOPETUUYECKON U TeXHUUECKOM MTOATOTOBKY OakKanaBpoB Hampasiaeruu 11.03.01
«PagnorexHuka» mpoduib «PaguoTeXHUYeCKue CUCTEMBI» B 00JITaCTH CUCTEM CBSI3H,
paanonoKaluy U pagiOHaBUTallMU B YaCTHU OCBOEHMS TEOPETUYECKUX METO[OB aHalnu3a CUCTEM
aBTOMaTUYECKOTO YIIpaBIIE€HUS.

MecTo guCHUIIKAHE B CTPYKType OII1

Oucnunnuaa «MaTeMaTudyeCKUe OCHOBBL CHUCTEM AaBTOMATHUYECKOTO
ynpasnenusi» 51.B.JIB.01.01 aBnseTcss OUCHUIIIAHON 0 BHIOOPY YacTH, GOPMHUPYEMO
y4acTHUKaMU o0pa3oBaTelNbHBIX OTHOIIEHHU Oyioka 1 y4yeOHOro mjaHa MOATOTOBKHU
OakanmaBpuaTa 1o HampasneHuio «11.03.01 Paguorexuuka». VCXOOHBIM YPOBEHb 3HAHUU
U YMEHHUU, KOTOPHIMU [OJIKeH o0JjlaflaTh CTYHEHT, MPUCTyNas K U3yYeHUI0 JaHHOU
OUCLIUIIINHEL, ONpefesaeTcs n3ydeHneM TaKuX OUCIUIIINH, Kak «MaTemaTtuka»; «Teopus
3JIEKTPUYECKUX Iemei»; « PUu3nKa».

TpeboBaHUS K pe3y/ibTaTaM OCBOEHHUS

[Tpotiecc u3yyeHUsT QUCHUIIINHEI HAllpaBlieH Ha (GOPMUpPOBaHUE CIEOYIOIINX KOMIIETEHIIUM:
B cootBeTcTBUU ¢ PTOC:

- Cnoco0eH peann30BLIBATh MPOTPAMMbI 9KCIIePUMEHTAIBHEIX UCCIeIOBAaHUM, BKITI04asi BEIOOD
TEXHUYECKHUX CPefCTB U 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6GeH BHITIOMHATH pacyeT U MPOEKTHPOBaHUe JieTaliel, Y3710B U YCTPOUCTB
PafiOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3afJaHMEM C MCII0Ib30BaHUEM CPEICTB
aBToMaTu3anuu npoektupoanus (I1K-3)

CopepxaHre OUCLUIIIUHEL
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Pazpgen 1. O6uire cBeIeHKsT 0 CUCTEMAX aBTOMATHYeCKOT0 VIIDABJIEHU A (CAY)

OCHOBHBIE TIOHSATHS 1 OIipenesieHnd; IPUHIUIIBI DETYJIMPOBAHUSA IIPH IIOCTPOEHUHN CUCTEM
dBTOMATH4Y€CKOT'O YIIDABJIEHHI. KJ'IaCCI/I(bI/IKaLII/IH CUCTEM aBTOMATHUYECKOI'O YIIPABJIEHUSA

P 2 TaBJIeHUE OU HIIMAJIbHBIX YPDABHEHUM, OIUCHIB ux moBemgeHue CA
CocraBnenue nuddepeHInaabHbIX YPaBHEHNH, OMUCHIBAIOIINX ToBefeHne CAY

P HHTEerpanbHoe I BaHU I HOBHEIE T MBI, TIePEXOIHBI HKITUT
I TOYHBI HKITMU ¥ UX UCII0Ib30BaHUe TIPY aHAIIN A

[TpumeHeHUe peoOpa3oBaHus Jlanaca ojis peleHus TMHeRHbX auddepeHranbHEX YpaBHEHUN
Y aHaJu3a [IPOLeCCOB B CUCTEMAaX aBTOMaTAYECKOI0 yIIpaBieHusa. TeopeMsl OepalioHHOI0
HCYUCIIeHUS: TeOpeMa pa3/IoKeHus, TeopeMa 00 yCTaHOBUBIIEMCS 3HaUYeHUHU, TeOpeMa 0O
HayaJlbHOM 3HAaUYeHUH, TeOpeMa CMellleHud (mepemaToyHas GyHKIMS 3B€HA 3alla3AbIBaHUI).
[TlepemaTo4yHble PYHKLIKMY IPOCTEUIINX 3BeHbeB. OCHOBHBEIE ITapaMeTpPhI IEPEXOHOT0 IIPoLecca.
[Tepexopnas ¢yHKIu. [IlepexogHbie GyHKIUU SJIeMeHTapHBIX 3BEHBEB. IMIyNIbCHAs TepexogHas
¢bynkug. UMnynsCcHBIE TEpeXOfHble PYHKLINUY 371eMeHTapHbIX 3BeHbeB. Peakiusa CAY npu
IIPO—HU3BOJIBHOM BXOOHOM BO3pelCcTBUU. MHTerpan [JoaMens. [IpuMepsl BEHIYUCIIEHUS HHTErpaia
ITroamerns.

Pa3pen 4. YacTtoTHEIe XapakTepucTuku CAY, ycTonunBocTs CAY

Bupbl 4aCTOTHBIX XapaKTePUCTUK. HaCTOTHBIE XapaKTEPUCTUKY UHTETPUPYIOIIEr0 3BEHa.
YacToTHBIE XapaKTEPUCTUKY allepUOOUYEeCKOro 3BeHa. JlorapupmMuueckre 4aCTOTHEIE
xapaktepucTtuk CAY. JlorapupmMuieckre 4aCTOTHbIE XapaKTePUCTUK NUHTETPUPYIOLIETO 3BEHa.
Jlorapudmuyeckue 4aCTOTHBIE XapaKTEPUCTHUKHY allePUOIUYECKOr0 3BeHa. Kpurepuit
ycronuyuBocTu MuxaiinoBa. Kpusele Muxauiosa ajis ycTonduBeix CAY.

Pa3pen 5. OCHOBEL MeTO[a IPOCTPAHCTBA COCTOSHUN

YnpaBnsgeMocTh U HabJIi0gaeMoCTh; MOAAJIbHOE yIIpaBjieHre; CUHTe3 HaOIoJauxX yCTPOKUCTB
IIOJIHOTO ¥ HEIIOJIHOTO IOpsifKa.

Paspgen 6. MaTeMaTn4eckue MOOeNIN UMIYIbCHBIX, TU(MPOBLIX U HeNTUHEUHBIX CAY

HenuHelHbBIe CHCTEMBI, METO[IH JIMHeapu3aIluu. Mcmnonb3oBanue Z-mpeodpa3oBaHus Py
OTIMCAHUM UMIYJIbCHBIX CUCTEM pafroaBTOMaTUKHU. OlleHKa OUTMO0K OT Pa3/TMYHBIX
OEeTEPMUHUPOBAHHBIX BO3[EWCTBUM. YCIIOBUE 9KBABAIEHTHOCTU AMCKPETHBIX U HEIIPEPhIBHBIX
cucteM. CTpyKTypHas cxeMa LHu(ppoBoi cucteMul PA. [TpeumylililecTBa ¥ HeIOCTAaTKU
HCIIOJIb30BaHUS HA(PPOBEIX CUCTEM PagA0aBTOMATUKY II0 CPABHEHUIO C aHAJIOTOBBIMH.

Ob1mast TpymO0EeMKOCThb AUCIUIIINHEL
144 4gac(os), 4 3ET
dopma IPOMEeRKyTOYHOU aTTeCTalliu

DK3aMeH

b1.B.[IB.01.02 YnpaesaeHue Kayecmeom 3/1eKMPOHHbIX cpedcme u cucmem

Ilenu oCBOEHUS MUCLUIIINHEL

HGHBIO IIpenogaBaHus JUCIUIIIINHBL <<YHpaB.TIeHI/Ie Ka4€eCTBOM JJIEKTPOHHEIX
CPEOCTB U CUCTEM» ABIIAETCH:
N3y4YeHue METOOOJIOTUYECKUX U TEOPETHUYECKUX OCHOB CUCTEMHOT' O obecrieyeHust
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Ka4deCTBa 3JIEKTPOHHEIX CPELCTB.

MecTo pucuuniavHel B CTpykType OI1

[ucuunnuHa «YnpaBieHre KaueCTBOM 3JIEKTPOHHEIX cpeacTB u cucteM» b1.B.J1B.01.02
IBASIeTCA MOUCHUMIHHON 1m0 BHOOPY dYacTu, GopMHUPyeMOW y4YaCTHUKAMHU
0o0pa30BaTEeNIbHLIX OTHOIIEHUH 610Ka 1 yuyeGHOro IylaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpasineHuw «11.03.01 Paguorexnvka». HCXOOHBIM ypOBEeHb 3HAHUU U YMEHUWU,
KOTOPBIMH [IOJIKeH 00jIafaTh CTYNEHT, IPUCTYyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
oIIpefensaeTcsa U3y4eHUeM TaKuX OQUCLMIIIMH, KaKk «MaTeMaThyeCcKrue OCHOBHL CUCTEM
aBTOMATH4YeCKOro ympaBieHHUsI»; «OCHOBBl KOHCTPYHPOBAHUSA U TEXHOJIOTUU
IIPOM3BOACTBA 3MEKTPOHHBIX CPeaCTB»; «IIpaBoBemeHUE».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH peann30BLIBATh MPOrPaMMbI 9KCIIePUMEHTAJIBHBEIX UCCIeIOBAaHUM, BKITIOUasi BEIOOP
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- CriocoGeH BHIIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3aflaHNEM C HCIIOIb30BaHNEM
CpencTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. MeTopmonoru4yeckrie ¥ HOPMATABHEIE OCHOBHI YIIPABIEHNs Ka4eCTBOM
OcHOBHBIE aCIIEKTHl, 9KOHOMUYECKOE U COLIMaNbHOe 3HauYeHue KadecTsa. Hosas punocodpus

Ka4deCTBa, COBpPEMEHHEBIE BI3TJIAOEI Hd Ka9eCTBO U €r0 00BEKTHI. HOTpeﬁl/ITeHI/I " Ka4eCTBoO,
HOTpeﬁPITeJ'IBCKaH YOOBJIETBOPEHHOCTE XU BOCIIDHHMMadeMO€ Ka4eCTBO IIPOOYKIIUH. Mopenu
Ka4deCTBa YCIIYyTH, UX 0Cc0OEHHOCTH U UCII0JIb30BaHUE B YIIPpaBJI€HUU Ka49E€CTBOM.

Pazgen 2. HaquBIe B3TJIAOBI HAa Ka9Y€CTBO KdK 00BEKT VIIDABJIEHUA. CHUCTEMHBIN IIoaxoog K

VIIDABJIEHUIO Ka9YECTBOM
YHpaB.TIeHI/Ie Ka4yeCTBOM U MeHeOKMeHT KauecTBa. dumo- CO(l)I/Iﬂ u (I)YHKLII/H/I MeHeIXKMEHTa

KauecTBa. CucteMa MeHegxKMeHTa KauecTBa (CMK). Bumbl cOOTBETCTBUY B MEHEIXKMEHTEe
KayecTBa.

P BpEeMEHHLIe KOHIIEIIINHN MBI ¥ METOIEL VIPABICHUS KaYeCTBOM
KoHneniuu, TpUHIIKIIE ¥ MOOEJIH YIIPaBIeHUs KaueCcTBOM. [[pUHITUIIEL 1 MOJIe/ TN BCe0oO1Iero
yrnpaBnenust kauectsoM (TQM). Bnusinue BceoOIIero yrnpasieH:ss Ka4eCTBOM Ha CHUCTEMY
yIIpaBeHUsI OpraHu3alliy, HOBas MOJelb YIIpaBileHus opraHu3anrei. KoHuenius
IIOCTOSHHOTO yAyullleHus. BepTukanbHas HHTerpaluus CUCTEM KaueCTBa B KOPIOPaLUsX.
MeTopnH! yripaBlieHHsT Ka4eCTBOM. MeTonHl yy4IleHns: KadyecTBa. MeTo[ CTPYKTypPUPOBaHUS
¢bynknuu kadecTtBa (COK). bBeHUMapKUHT U METOOOJIOTHUU «IIEeCTh CUTM». Me- TOOBI
OPTraHu3alliOHHOTO COBEPIIEHCTBOBAHUS NPEANPUATHN U KOMIaHUN. PEHHXKUHUDPUHT U
PECTPYKTypHU3alluy OpraHu3aluii, MHTerpauus peuHKAHUPUHTA U CUCTEMBI MeHEeXKMEeHTa
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Ka4deCTBa.

Pasgen 4. HopMaTHBHBIV IOOX0M K VIPaBIEHNI0 Ka4yeCTBOM. CTaHOapTHU3alKs CUCTEM
MeHeIKMEeHTa

3aKOHOJaTeNbHOEe M HOPMaTUBHO-METOANYECKOE PETYINPOBaHUE YIIPaBIeHHUSI Ka4eCTBOM.
MexnyHapogHble M HallUOHAJIBHBIE CTAHAAPTHL HA CUCTEMEL MeHexXMeHTa. CtaHmapTe SO
cepuu 9000 (I'OCT ISO cepuu 9000) Ha cucTeMBl MEHEIXKMeHTa KadecTBa. CTaHOapTHasA
TEePMUHOJIOTUS MeHeIKMeHTa KauecTBa. CTaHIapTH Ha cucTeMHl MeHemxkmeHTa [SO 14000
('OCT P M1CO 14000), OHSAS 18000 (I'OCT P 54934-2012), SA 8000, ISO 26000 (I'OCT P UCO
26000), TOCT P 56404- 2015, TOCT P 31000- 2010 u T'OCT P 50001-2012 u ux npuMeHeHUE B
opraHu3ald- 91X (opraHax ynpasieHus). CoBMeCTHO€e UCII0Ib30BaHNEe CTAHIapPTOB Ha CUCTEMEI
MeHeIKMeHTa, UHTerpupoBaHHble cucTeMBl MeHemkMeHTa (MCM) Ha 0CHOBE MeXKAyHapOIHBIX
¥ HallMOHAJIbHBEIX CTAHIAPTOB.

Pasgen 5. Cucrema MeHeIKMeHTa KaueCTBa OpraHyu3aliuuy. YHQaBJIeHI/Ie IIpormeccaMuy 1

PUCKaMU
OCHOBHEIE TTOJIOKEHUS MEHEeIXKMEHTa Ka4eCTBa, PEKOMEHOYEeMEI€ CTaHOaPTa- MU ISO cepun

9000 (I'OCT P UCO cepum 9000). [IpuHLKNE MEeHEAXKMEHTa KauyeCTBa, PEKOMEHyeMbIe
crargaptoM ISO 9000:2015 (TOCT P UCO 9000- 2015) nnst pa3paboTku U GyHKIMOHUPOBAHUS
CMK, B03MOXKHEIE JEMCTBUS 110 UX IPHMEHEHHUIO B OpraHu3aliuy (opraHe ympasiaeHus). Pomb
IIPOIIECCHOTO MOIX0Ma U BHIPAOOTKY PeIlleHu i Ha OCHOBe (PAaKTOB B YIIPaBIeHUH IIPOLIECCAMHU U
pUCKaMH, 0COOEHHOCTH MX Peasii3aliiy B OpraHu3aluy (OpraHe yIpaBiIeHus).

P MEHTHL CUCTEMEI MEHEeIXKMEeHTa KauyeCTB raHu3auuu, T BaHUI K

II M ¥ VIPABIEHUIO PUCKAMU

JNIeMeHTH CUCTEMEI MeHEeIXKMeHTa Ka4eCTBa OpraHu3alliy, POIb OPraHu3allMOHHON
CTPYKTYPHI, IIPOLIECCOB, PECYPCOB U HOKYMEeHTallu. Mofienb CUCTEMEI MeHEI2KMeHTa KaueCTBa,
pekomeHayemas ctanmaptamu ISO 9000 (TOCT P MCO 9000). OcHoBHEIE TPEOOBaHUS
crangapTta ISO 9001:2015 (IT'OCT P MCO 9001-2015) k anementamM CMK. TpeboBaHus K
IIJTAHUPOBaHUI0, 00eCIIeYeHNI0, YIIPaBIeHHIO U YIYUIlIeHUIO MPoIieccoB. Bumbl prckos B 10
CHUCTeMe MeHeIXKMeHTa KauecTBa. Tpe0oBaHUS K YIIPaBlIeHUIO PUCKaMU U 0COOEHHOCTU UX
peanusanuu B CMK oprarmsanuu (opraHa yrnpaBiaeHHs).

Paspen 7. Pa3paboTKa CHCTEMBI MeHEIXKMeHTa KauecTBa OpraHu3alun. UneHTundukanms

IIPOILIECCOB ¥ PUCKOB
OSTamnbl pa3pab0TKU CHCTEMBI MEeHE)KMEeHTa Ka4eCTBa OpraHu3alry (opraHa yIpaBiIeHUs).

[narHocTuka AeyCTBYIOIMIEN CUCTEMBl MEHeIKMEeHTa OpraHU3alliy U CO3[aHue
OpraHU3allMOHHOM CTPYKTYPH CUCTEMEI MeHe[IXKMeHTa KadyecTBa. DopMupoBaHUe IIPOIECCHON
mopenu CMK opranusanuu (oprasa ynpasjieHUs1). TeXHOIOTHUSI BHEIPEHUS IIPOLECCHOTO
mmoaxofia K yrpasieHuto. [IpobneMa coueTanusi PyHKIIMOHAIBHOM U MIPOIIECCHOM OpraHU3alluu
OesATeIbHOCTU OpraHu3aluu (opraHa ynpasineHnus). Ucnonb3oBanue nukina PDCA. Bugs
MIPOLIECCOB B CUCTEME MEHEIXKMeHTa KayeCcTBa OpraHv3aluy (opraHa yIpaBlIeHUs).
WpenTtudukalms, permaMeHTanus u od0ecredeHre B3auMOCBsI3u mpoiieccoB B CMK
opraHu3aluu (opraHa ynpasieHus). CocpeqoToueHre yCUIUY Ha OCHOBHBIX IIpOIleccax B
CHCTeMe MeHeIKMeHTa KadeCTBa OpraHu3aliiuy (opraHa yInpaBJieHUs). Y CTaHOBIEHUE
OTBETCTBEHHOCTH 3a pe3yJIbTaThl peanu3anuu npoueccos B CMK opranusanuu (opraHa
ynpaBnenus). Ugentudukanus puckoB B CMK opranusanuu (opraHa yrnpaBIeHHs).
YrnpaBneHue puckaMm npu moctpoenuu mpoieccoB CMK opranmsanuu (opraHa yrnpaBiIeHHUs).

P KYMEHTHAPOBaHNe CACTEMEI MeHeIKMeHTa KaueCTB KYMEHTHPOBaHHAaA
“HGOPMAaLKS 10 YVIIPaBIeHUIO I MW ¥ PUCKaMU

CyIIHOCTh IOKYMEHTUPOBAHUS UHGOPMALUU U OCHOBHEIE CBOMCTBA JOKYMEHTUPOBAHHOU
“HpopMauuu. Mcrnonb3oBaHue MPOLIECCHOT0 M CHCTEMHOTO IIOAX00B K JOKYMEHTHUPOBAHUIO
AH(pOpPMaLUK U CTPYKTYPUPOBAHHUIO JOKYMEHTUPOBaHHOU MH- ¢popmanuu B CMK opranusanuu
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(oprana ynpasneHus). [IpuHIUIE JOKyMeHTUPOBaHuS uHpopmanuu B CMK. Cocras
o0st3aTeNbHOM NOKyMeHTHpoBaHHOM nHpopMmanuu 11 B CMK opranusanuu (opraHa
ynpasnenus). Co3gaHue U aKTyalu3alusa JOKyMeHTHpOBaHHOU nH@popmanuu B CMK.
IJoOKyMeHTUPOBaHueE MTOUTUKY U 1eJieil opraHu3aluy (opraHa ympaBiieHus) B 061actu
KadectBa. O6s13aTeIbHAs JOKYMEHTHPOBaHHasA MHGopMaIus 00 yIIpaBleHuH IIpoieccaMu 1
puckamu B CMK opranusanuu (oprasa ynpasieHus). YIIpaBieHNe JOKYMEHTUPOBaHHOU
nHpopmauuer B CMK opranuzanuu (oprasa ynpasieHus). [[oOIOTHUTENbHAS
OOKyMeHTHpOBaHHas nH(popMalus, co3faBaeMas B Opranu3annerd (0OpraHoM yIpaBieHus) s
TIOBLIIIIEHXS PE3YIbTaTUBHOCTH CUCTEMHI MEHE[XKMEHTa KaueCTRa.

Pazgen 9. BHeﬂQeHI/Ie. OIMEHKA YU YIYVYINTEHWNE CUCTEMEI MEHEIXKMEHTd Ka4€CTBd OPIrdHMU3allAN.

COBE‘QH.IGHCTBOB&HI/IG IIPOIIECCOB
BHeJIpeHI/Ie B EUCTBUE JOKYMEHTAIIUU CUCTEMEI MEHEIZKMEHTA Ka4eCTBd OPraHnu3allun (opraHa

ynpasnenus). Buyrpennui aynut CMK. Ynpasnenue nporpammon ayguta CMK opranusanuu
(oprana ympaBJieHUSsI), OlIpefesieHre ee Lefnel, GOpMUPOBaHNe, BHIIOTHEHNE, MOHUTOPUHT U
ynyuulenue. [1eTeIbHOCTS 110 IOATOTOBKE U IIpoBefdeHuto ayauta CMK opraHu3sanuuu (oprana
yIpaBlieHus1). AyouT IpoLeccoB CUCTEMEl MeHeIKMeHTa KadecTBa. CepTudukanus CMK.
AHanu3 pe3ynbTaTUBHOCTY QyHKUHOHUPOBaHUS CMK co cTopoHE pyKoBOofACTBa. OCHOBHEIE
HalpaBjieHUsl coBeplIeHCTBOBaHUs CMK opraHu3anuu (opraHa yIpaBlleHU).
CoBepIlleHCTBOBaAHKE IIPOLIECCOB HA OCHOBE pe3ynbTaToB ayguta CMK opranusanuu (oprasa
yIIpaBJIeHUs).

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

Bb1.B.[1B.02.01 Paduoaemomamuka

Llenu 0CBOEHMS TUCHUIIINHEL

Llenpio IpenofaBaHus QUCLUIINIUHE «PafroaBTOMaTKa» SIBISIETCS:

Llenbio mpemofaBaHus QUCHUIIIMHLL «PafinoaBTOMaTHKa» SIBISETCS TeOpEeTUUeCcKast
¥ IIpaKTHU4YecKas IOATOTOBKA CTYy[eHTOB B 00J1aCT aBTOMaTU4YECKUX CUCTEM
yIIpaBJIEHUS B TaKOM CTETEeHHU, YTOObI OHU MOTJIA OOBSICHUTH PabOTy 371EKTPOHHBIX U
371eKTPOMeXaHN4YeCKUX aBTOMaTUYeCKUX CUCTEM, UCIIOIb3YEeMBIX B pafUOTEXHUKE, a
TaK¥Ke YMeJu IPOU3BOUTH IPOEKTHPOBaHNE aBTOMAaTUYECKUX CHUCTEM YIIPaBJIEHHUS C
3aJaHHBIMU CBOMCTBaMM, TEXHUUECKH IIPABUJIbHO UX 3KCIIyaTUPOBAIU.

MecTo pucuuniuse B CTpykType OI1

OucuunnuHa «PagmoaBToMaTtrka» B51.B.J1B.02.01 siBnseTcsd OUCHUIIIAHON IO BEIOOPY
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHEIX OTHOILIeHU 010Ka 1 yueOHOTO
IJjlaHa MOATOTOBKM OakKallaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuKa».
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VicxooHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUIO JaHHOU AUCLUIMJINHBL, ONpefesisieTcs U3YUEeHUEM TaKux
OUCLIMIININH, KaK «Teopus SMeKTPUYECKUX Ilernen»; «PU3nKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBieH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH peanr30BLIBaTH IPOTrPAMMBI S3KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yas BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- CriocoGeH BHIIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O6iue cBeeHUs 0 CHCTEMAaX PaIr0aBTOMATHUKU
OCHOBHBIE TIOHATHS U ONpeeNieHNs; TPUHIUIILL PETYIUPOBaHUS IIPU IIOCTPOEHUN CUCTEM

papuoaBTOMaTuKU. Kraccudukanus cucteM pafguoaBTOMaTUKU

Paspen 2. O6Iye TPUHIKIIEL MAaTeMAaTHYECKOT0 ONMMCAHUS CHCTEM PAaIN0aBTOMATUKU

OO1m1e TPUHIUIIEL COCTABIEHUS YpaBHEHUM CUCTEM Pafi0aBTOMATHUKH; MaTeMaTH4deCKre
Mopenu. JInHeapu3anus ypaBHeHUY JUHAMUKY; JTUHENHbIE MaTeMaTudeCKe MOIelH.
[TpuMmeHeHnue npeobpa3oBanus Jlamnaca, nepeqaToyHbX QyHKINM. YaCTOTHEIE U BPEMEHHEBIE
xXapakTepucTuku. [lepexogHas pyHKuus. MMnynbcHas nepexomHas GyHKIUS. YCTONYHUBOCTD
CHUCTeM paauoaBTOMaTUKU. OlleHKa OIMKOOK.

Pasgen 3. CHCTeMbl YaCTOTHOW aBTOIOOCTPOMKH YacTOTH (HAIT)

OcHoBHEIe 311eMeHTH cucteM YAII, ux MmatreMaTtudeckoe onucanue. OyHKIMOHAIbHAS CXeMa
YATI, nepepatounas ¢yukuus JAII. CtpykTypHasa cxema. OCHOBHEIE XapaKTepucTtuku JAIL.
P 4, CHuCTeMBI BOM aBTONOOCTPOUKHK YacTOTH (OAITY

OcHoBHEIe 311eMeHTH cucteM OAITY, ux MaTeMaThu4decKoe onucanve. PyHKIMOHAIbHAS CXeMa
®ATIIY, nepenatouyHas ¢pynknusa. CTpykTypHasa cxema. OCHOBHEIE XapaKkTepucTuku QAITY.
YcroiruuBocTts OAITY, omubKku B cucTeMax 1 1 2 OpsioKa acTaTA3Ma IIPYU PA3TUYHBIX
BO3[EUCTBUSX.

P . CUCTeMEI COMPOBOKIEHNUS 110 OAaTbHOCTHU (aBTOCEIEKTOPEI) U YITIOBEIM K VHaTaM.
OCHOBHBIE 3JIEMEHTEI CUCTEM COIPOBOXKAEHUS I10 JaIbHOCTHU (ABTOCEJIEKTOPHI) U YT TIOBEIM
KOOpOUHAaTaM, UX MaTeMaThu4ecKoe onucanve. OyHKIMOHaIbHEIE CXEMBlI CUCTEMEL
COIIPOBOXKMAEHUS, X MaTeMaTU4eCKOe ONKCcaHue, nepefaToyHbie GyHKIUUA. CTPYKTypHBIE
cxeMbl. OCHOBHBIE XapPaKTEePUCTHUKHU. Y CTOMUYMBOCTD, OMMMOKY B cucTeMax 1 u 2 mopsimKa
acTaTu3Ma IIPU Pa3IuYHbIX BO3AEUCTBUSIX.

Pazpen 6. UMnynbscHBIe, IUQPOBLEIE M HeTMHEWHBIe CUCTEMBI DAJA0aBTOMATHKH, X
anmnpoKCUMaIIU.

HenuHelHbIe CHCTEMEI, METOIH IMHEApU3aIuu. Mconb3oBanre Z-mpeoOdpa3oBaHus mIpu
OTIMCaHWU UMIIYJILCHBIX CUCTEM pafioaBTOMaTuKU. OlleHKa OMMO0K OT Pa3uyHbIX
OeTepPMUHUPOBAHHBIX BO3NEUCTBUM. YCIIOBIE 3KBUBAIEHTHOCTYH OUCKPETHBIX U HETIPEPHIBHBIX
cucteM. CTpyKTypHas cxeMa udpoBoi cucteMul PA. [IpenMyIecTBa 1 HEOOCTAaTKU
HCIIOJIb30BaHUS IU(PPOBEIX CUCTEM PAJM0aBTOMATUKY II0 CPABHEHUIO C aHAJIOTOBLIMH.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.[IB.02.02 OcHoebl npoeKmupoe8aHusi 371eKmpoHHbIX cpedcme Ha IT/IUC

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenwto npenogaBaHus OUCIUMIIAHL « OCHOBH IPOEKTUPOBAHUS SIEKTPOHHBIX
cpencts Ha [1IJIUC» aBnsercs:

W3y4yeHue MeTONOB IPOEKTUPOBAHUS YCTPOUCTB IIOCTPOEHHEBIX Ha
IIPOrpaMMUPYEMOU JIOTUKE, I03HAKOMUTD CTYIEHTOB C KOHKPETHLIMU [IPUMEHEHUSAMU
IIPOrPaMMUPYEMBIX JIOTUYECKUX UHTETPAJIbHEIX CXeM B TE€JIEKOMMYHUKAIlMOHHOU
anmnapaTtype. PaccMoTpeHue CTPYKTYpPH ¥ MpuHIUIOB paboTw! [IJIMC u rpaMoTHOE ee
VICTIOJIb30BaHue IIpY IPOEKTUPOBAHUY pafguoaniapaTypshl.

MecTo pucuuniauHel B CTpyKType OI1

OucuunnuHa «OCHOBH TPOEKTHUPOBAHUS OSIEKTPOHHHEIX CPENCTB Ha
[TJINC» B1.B.[IB.02.02 siBnsieTcs OUCHUIIIMHONW 1O BRIOOPY YacTu, GopMuUpyeMOi
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIeHUY 0n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanmaBpuaTra no HanpabneHuio «11.03.01 PaguoTexHuka». WCXOOHBIM YpOBEHDb
3HAHUU M yMEHUM, KOTOPHIMU OOJNXKeH 00/1afaTh CTYOEeHT, NPUCTyNas K U3y4eHUIO
DaHHOW OUCHUIJIHUHE, ONpefensieTcs H3y4eHHEeM TaKUX QUCHUINIHNH, Kak
«KoMIpIOTEpHOE MOAEeNUWpPOBaHHWE U peanu3aunus UUPpOBHIX cxeM»; «Ludposas
00paboTKa CHUTHAJIOB».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PT'OC:

- Crmoco6eH peann30BbIBaTh IPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crmoco6eH BHITIONIHATH pacueT U MPOEKTUPOBaHUe JeTallel, y3JI0B U YCTPOMCTB
PagUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUUECKUM 3aJaHUeM C UCIOIb30BaHUEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI
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Pasgen 1. Beegenve
OCHOBHBIE TTOHSITUS ¥ ONPEeeHus porpaMMupyemMoit joruku. O61ire (CUCTeMHEIE) CBOMCTBA

MUKPOCXEM IIporpammupyemou jtoruku. Haznavyenue. [I0CTOMHCTBA U HELOCTATKU
[IpOrpaMMUPyEMOU JIOTUKU B CPaBHEHUU C MUKPOIIPOLIECCOPAMU ¥ MUKPOKOHTPOJIEPAMU.
Hctopus pa3BUTUS.

P 2. K MQUKamg U apXuTeKT [1JIN

Knaccudukanus [1JIMC no ypoBHIO HHTETpalluy, 10 apXUTEKTYPE, 110 YUCITy HOIMYCTAMBIX
IIMKJIOB IPOTPaMMUPOBAHUS, 10 TUIY TaMATH KOHDUTYPAIUY, 10 CTEIIeHN 3aBUCUMOCTH
3afiepKeK CUTHAJIOB OT IIyTeU UX PaclpoCTpaHeHus, II0 CUCTEMHEIM CBOUCTBaM, I10
CXeMOTEXHOJIOTHH, TI0 OMHOPOTHOCTY Uiy rubpugHocT. Apxutekrtypa [1IJIMC. OcHOBHEIE
IIPUHIUIIE TOCTPOEHUS IU(PPOBLIX CXeM Ha KPUCTAJIJIe IPOTPaMMUPYEMOM JTOTUKH.
Paszmen 3. [TpoekTrpoBaHNe KOMOMHAIIMOHHON JTOTUKHU

[TpoekTupoBaHue KOMOMHAIIMOHHOMN JTOTHKU. MHOTOypOBHeBass KOMOMHAIMOHHAS JIOTUKA.
TpeTthe cocTosinue: Z. Hemonyctumoe 3HaueHue: X. ba3oBble KoOMOMHAIIMOHHBIE OIOKH.
BpemenHbIE XapaKTEPUCTUKU.

Paspen 4. [IpoeKTrpoOBaHKe IOCAEO0BATEILHOCTHON JIOTUKHU

3alenky ¥ TpUITepsl. [IpoekTupoBaHNe CUHXPOHHLIX JTOTUYECKUX cxeM. CUHXPOHU3AIus
[I0CJIeJOBaTeIbHOCTHEIX cxeM. [lapaienusM.

Pa3pen 5. OCHOBEL TeOPUYM KOHEYHBIX aBTOMATOB

[TpoekTrpoBaHUS KOHEUHOT0 aBToMarta. KomupoBaHue cocTogHu. ABToMaTel Mypa u Munu.
[JeKkoMn 03U KOHEYHEIX aBTOMAaTOB. BOCCTaHOB/IEHNE KOHEYHBIX aBTOMATOB 110
3neKTpudeckon cxeme. O030p KOHEYHLIX aBTOMATOB.

Paspen 6. [TudpoBble QyHKIIXOHAIBHEIE V3Bl

ApudmeTtryeckue cxeMHl (ClI0XKeHUe, BHYUTaHNe, KOMIIaPaTOPHl, CXeMEBI COBUTA U
LIUKJIMYECKOTO COBUTa, YMHOXKeHUe, feneHue). [IpencraBnenue yrucesn. OyHKIMOHAIBHEIE Y3JIHL
[I0CJIe0BaTeIbHOCTHOM JIOTUKH.

P 7. IlocTpoeHue 111 BBEIX (DUIBLTPOB H [1JIA

BUX-, KUX-punbTpel. OCHOBH U IPUMEPHI CXEMHOU peanu3anuy IuppoBeX GUIBTPOB Ha
[TJINC.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTeCTallUN

DK3aMeH

b1.B./1IB.03.01 O6was ¢u3uyeckast no020moeKa

Lenu ocBOeHUS OUCLIUIIIUHEL

Llenbio npemnomaBaHus oUCHUATIINHEL «O011as Gpuandeckas MOATOTOBKa» SBISETCS:
u3ydyeHue u GopMupoBaHue GU3NYECKON KYJIbTYPhI TIMYHOCTU U CIIOCOOHOCTHU
HampaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HO00Pa3HBIX CPEACTB (PU3NUECKOU KYIbTYPHI,
CIIOPTAa ¥ TypuU3Ma I COXPAaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UUECKON
TIOITOTOBKY ¥ CaMOTIOATOTOBKHY K OyayIiel KU3HU U MpodeCcCroHaIbHOU NeITeIbHOCTH.
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MecTo gucuunIuHLL B CTPyKType OI1

IOucnunnuua «OO0mas ¢usnyeckas mnoaroroBka» B1.B.[1B.03.01 saBusetcs
OUCIUIIINHON 10 BHIOOPY 4HacTu, ¢GopMUpPyeMON ydaCTHUKaAMU 00pPa30BaTENIbHBIX
oTHomeHuu 6roka 1 yuyeOHOro IjlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBlIeHUIO
«11.03.01 Papuorexuuka». MCXOOHBINM yPOBEHb 3HAHUU U YMEHUU, KOTOPBIMU [OJIKEH
obnagaTh CTYAEHT, NMPUCTyIasd K U3y4YeHUIO NAaHHOU AUCIUIIKHEL, ONpenenseTcs
U3y4YeHUEeM TaKUX OUCLUIIIMH, KakK «®Pu3nyeckas KyJabTypa U CIIOPT».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Crmoco6eH MoaepKUBaTh JOJIXKHBIM YPOBEHb (PU3UYECKOI TOATOTOBIEHHOCTH OIS
obecreyeHus MOJTHOIIEHHOW COLMaNbHOM U TpodeccroHanbHOl fesiTenbHoCTH (YK-7)

CopepxkaHue OUCIUTIIMHEL

P 1.P 1. MeToguka mpoBeneHus yueOHO-TPEHUPOBOYHOT HATUS
OueHKa ABUraTeIbHOM aKTUBHOCTU U CYTOYHBIX 3HEPreTUYEeCKUX 3aTpaT. ba30BbI KOMIIIIEKC
yIpaxHeHu# obuieit pu3nyeckoy moaroToBKYU. Mcnonb3oBaHue MOJBUXKHEIX, CIIOPTUBHBIX UTD.

Paspmen 2. Paspmen 2. OBnageHne OBATATEIbHEIMY HABHIKAMY ¥ METONAMHU ITPOBEIEHNS 3aHATUN
0 o611e# GU3nYeCcKon MOATOTOBKH.

MeTonuKa cCaMOOIIEHKH YPOBHS ¥ IUHAMUKHU OOIIEeH U ClielinaabHOM GUu3ndecKon
moproToBieHHOCTH. O3HaKOMIEeHNe U 00yuyeHue OBUTATeIbHEIM HaBLIKAM Ha 3aHSATUSIX 0011ei
(Gbu3KMYeCcKol MOAr0TOBKY. Ba30oBEIi KOMIIIEKC YIIpaxKHeHUH 0011el Gpu3ndecKon MOATr0TOBKH.
Pazgen 3. Pasgen 3. IToBhIIIeHNE YPOBHS (GYVHKIIMOHAIBHEIX M IBUTATEJIBHBIX CIIOCOOHOCTEMH
HaIpaBlIeHHOT0 GOPMUPOBAHUS KAYECTB M CBOMCTB TUYHOCTH.

MeTonbl CaMOKOHTPOJISA 3A0POBbs, GU3NYECKOT0 PA3BUTUA U PYHKLIMOHAIBHON
TIOATOTOBJIEHHOCTH. KOMIIJIeKCHOe 3aHsATHE: YIIPaxkKHEeHUS O pa3BUTUS THOKOCTH,
BHIHOCJIUBOCTH, CHUJIBI, OBICTPOTH ¥ JIOBKOCTH. MICITOIb30BaHUE MTOJBUKHEIX, CIIOPTUBHBIX UT'D.
Pasgen 4. Pasgen 4. OBnafeHre MeTOOaMu U clioco0aMy QU3KYIbTYPHO-CIOPTUBHON
OeATEeJIbHOCTH.

CpefcTBa ¥ METOOBI MBIIIIEYHOU pelaKCallii B CIIOPTE. MeTOObl CIIOPTUBHOM TPEHUPOBKH.
KomImekcHoOe 3aHsATHE: YIIPaXKHEHUS [JIST Pa3BUTHUSI OCHOBHBIX (PU3NUYECKUX KaueCTB.

Paspen 5. Pa3pen 5. HanmpaBneHHOe pa3BUTHE OCHOBHBEIX PU3MYECKUX KayecTB. [TI0ATOTOBKA K

coavye HopMaTHBOB ['TO.
MeTomuKM CaMOCTOSITEJTbHOT'O OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB PO EeCCUOHAIBHO-TTPUKIaTHON

¢usudeckou nmoarotosku (IMI1OIT). KoMmniekcHOe 3aHATHE: YIPpaXKHEHUS O Pa3BUTUS
OCHOBHBIX ()M3MYECKUX KaueCTB. [I0ATOTOBKA K BEIIIOJIHEHUIO TECTOBLIX MCIIBITAHUY U COade
HopMaTuBoB ['TO.

p p [Tpu TeHWe OIBITa IPAKTUYECKOU NesdTeIbHOCTH, [IOBLIIEHNUS BHA

!hyHKHI/IQHQZIBHHX W IBUT'aTEJIbHBIX CIIOCOOHOCTEH,
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Kom1mnekcHoe 3aHATHE: YIIpaXKHEeHU 01 Pa3BUTUSA OCHOBHBIX (I)I/I3I/I‘IGCKI/IX Ka4deCTB.
Hcnonbp30BaHue IMOOBUXKHEIX, CIIOPTHUBHEIX UI'D.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
328 ygac(oB),
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.[IB.03.02 AdanmauuoHHas (pu3duuyeckasi no020moeKa

lenr ocBOEHUS OUCHUUIIIUHEL

Lensro ImpenogaBaHusd OUCIUIIIINHBI «ApganTtalnoHHas (1)I/I3I/I‘-IeCKa${ IIOOTOTOBKa»
ABIIAETCA:

MaKCHMaJIbHO BO3MO2KHO€ PAa3BUTHE JKH3HECII0COOHOCTH YeJIOBEKa, UMEIOIIEero
OTKJIOHEHHA B COCTOAHHNHU 300POBBA U obecrieyeHne ONTUMAIbLHOIO pexuMa
(I)YHKL[I/IOHI/IpOBaHI/IH OBUTATEIbHBIX BO3MOXKHOCTEH, OYXOBHBIX CHUJI, UX TaPMOHU3AIIHUIO
OJIs1 CaMOpealIn3allii B Ka4eCTBEe COLIMAJIbHO U MHONBUAYAJIBHO 3HAYHUMOT' O CY6'LGKT8..

MecTo pucuuniuHe B CTpykType OI1

HuciunnuHa «ApanTtanuoHHas ¢u3ndeckas noaroroBka» b1.B.J[1B.03.02 saBnseTcs
OUCLUIIIMHON IO BHIOOPY YacTu, GopMUPyeMOM ydyacTHHUKaMHu oOpa3oBaTebHBIX
oTHoueHu# 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.01 PaguoTexuuka». MCXOOHBINM yPOBEHb 3HAHUU M YMEHNU, KOTOPBIMHU AOJIKEH
ob6namaTh CTYOEHT, MPUCTYNAas K M3YYEHUIO MAHHOU OUCIUIJIMHEBI, ONpenessieTcs
M3y4yeHWeM TaKUX AUCLUIIIKH, Kak «®u3ndeckas KyabTypa U CIIOPT».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH noafepKrUBaTh AOKHBIN YPOBEHD (GU3NUECKOM TIOATOTOBIEHHOCTH AJIS
obecreyeHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCcTH (YK-7)

Couep}KaHHe OUCOUIIIINHBL

Paspmen 1. MeTonuka IIPOBENEHUA y‘-IeﬁHO-TpeHI/IpOBO‘-IHOFO 3aHATHA.
O1leHKa JBUTATEIbHON aKTUBHOCTH U CYTOYHEIX SHEPreTH4YeCKUX 3aTparT. Ba30BEIil KOMITIEKC
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yIpaxHeHu# o0uieit pu3ndeckoi moaroToBKYU. Mcronb30BaHUe MOJBUXKHEIX, CIIOPTUBHBIX UTP
(1o yIpoILeHHBIM IIpaBUIaM).

Paspen 2. OBnameHne OBUTATEIbHLIMU HaBLHIKAMU ¥ METOOAMU IPOBEIEHUS 3aHATHN 110 001Ien
Qu3nYecKoy IOATOTOBKE.

MeTonguKa cCaMOOIIEHKH YPOBHS ¥ IUHAMUKHU OOIIEeH U ClieliaabHOM GU3nIeCcKon
moparoToBneHHocTH. O3HaKOMJIEHNE U 00ydyeHue JBUTAaTeIbHEIM HaBbIKaM, Ha 3aHSATUSX 001Iei
(Gbu3KMYeCcKo MOATr0TOBKY. ba30oBLIi KOMIIIEKC YIIpaXKHeHUH 0011el Gpu3ndecKou MOAr0TOBKH.
Pazgen 3. [ToBhIIIeHNE YPOBHS (DVHKIIMOHAIBHEIX U IBUTATEIbHEIX CIIOCOOHOCTEMH
HampaBlIeHHOT0 GOPMUPOBAHUS KAYeCTB M CBOMCTB TUYHOCTH.

MeTonbl CaMOKOHTPOJISA 3[0POBbs, (GU3UUECKOT0 Pa3BUTHS U QYHKIMOHAIBHON
MIOATOTOBJIEHHOCTH. KOMIIJIEKCHOE 3aHsATHE: YIIPaXkKHEHUS OJI51 pa3BUTHUS THOKOCTH,
BHIHOCIUBOCTH (@anTUBHLIE (DOPMEI), CUIIHI (aganTUBHBEIE (POPMEI), OBICTPOTEI ¥ JIOBKOCTH.
Hcronb30BaHue MOABUKHEIX, CIIOPTUBHBIX UTP (110 YIPOILIEHHBIM IIPpaBUIaM).

Pazgen 4. OBnameHyue MeTomaMy U ciocobaMy GU3KYIbTYPHO-CIIOPTUBHOM NeSITeIbHOCTH.
CpefcTBa ¥ METOOBI MBIIIIEYHOU pelaKCallii B CIIOPTE. MeTOObl CIOPTUBHOM TPEHUPOBKH.
KomrmnekcHOe 3aHATHE: YIIPaXKHEHUS [JIST Pa3BUTUS OCHOBHBIX (PM3UUECKUX KaUeCTB
(amanTuBHBIE (HOPMEL).

P Pa3BuTie hU3nUYeCKUX KAUECTB U COBEPIIEHCTBOBAHUE K WHAITMOHHEIX
CIIOCOOHOCTEMN.

MeTomuKM CaMOCTOSITEJIBHOT'O OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB TPOQEeCCUOHATbHO-TTPUKIaTHON
(GbU3nYecKor MOAroTOBKU. KOMIINIEKCHOE 3aHsATHE: YIIPaKHEHUS [JI Pa3BUTHUS OCHOBHBIX
dbu3nYecKux KauecTB (amanTuBHbIE (PopMbl). Mcnionb30BaHNE ITOABUKHEIX, CIIOPTUBHEIX UTP
(amanTuBHBIE (popMEI). [IOATOTOBKA K BBHINOJHEHUIO TECTOBHIX UCIIBITAHUM, JOCTYIIHBIX I10
MeIULIMHCKUM TT0Ka3aHUSIM.

Pasmen 6. [Tpno6GpeTeHne ONbITa TPAKTUYECKON NeITeIbHOCTH, IOBBIIIEHNE YPOBHS
(QyHKIIMOHATBHBIX U OBUTATEIbHBIX CIIOCOOHOCTEM.

KommekcHoe 3aHSTHE: YIIpaXKHEHUS [ Pa3BUTHS OCHOBHBIX GHU3WUYECKUX KaYeCTB
(amanTuBHBIE (pOopMEI). McTIONTb30BaHUE MTOABUKHEBIX, CIOPTUBHBIX UTDP (10 YIIPOIIEHHBIM
IpaBuUIaMm).

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
328 gac(oB),
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.[IB.03.03 Cekuuu no eudam cnopma

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio IpenofaBaHus OUCHUATIINHEL « CEKIIUY TI0 BUAAM CIIOPTa» SBISETCS:
llenpi0 NpenofaBaHUs OUCLUIIINHBL « DJIEKTUBHBIE AUCLUMIIUHEL 110
¢bu3n4ecKou KynbType u cuopTy (CeKuuu mo BUAAM CIOpPTa)» SIBNSETCS U3y4YeHUe U
dbopmupoBaHue PU3NUECKON KYIbTYPH TUYHOCTHA U CITIOCOOHOCTU HAIMPaBIeHHOTO
MCIIOJTh30BaHMs pa3Ho00pa3HbIX CPEACTB PU3NYECKOM KYNbTYPH, CIIOPTa U TYpHU3Ma
11 COXpaHEeHUs U YKPEIJIeHUs 300PO0Bhs, ICUX0(PU3NIECKOU TOATOTOBKY U
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CaMOTIOATOTOBKHY K Oymylled xXKu3HU U MpodhecCroHaIbHOM eI TeTbHOCTH.

MecTo pucuuniavHel B CTpykType OI1

Hucuunnuia «Ceknuu mo Bupam crnopTta» b1.B.J[1B.03.03 aBnsgeTcs OUCHUNIUHOU I10
BEIOODPY 4acTu, popMuUpyeMoi ydacTHHKaMHM 00pa30BaTeJIbHEIX OTHOIIeHUHU 6ioka 1
yueOHOTO TMJlaHAa HOATOTOBKM OaKajllaBpuaTa 0 HampaBiaeHHio «11.03.01
PapuorexHuka». MCXOOHBIN YPOBEHb 3HAHUU U YMEHUU, KOTOPBIMU JOJIKeH o0/1amaTh
CTYOEHT, MPUCTyHasi K H3yYUYEeHUI0 [JaHHOU MOUCIUNINHL, OINpemenseTcs
N3y4eHUEeM TaKUX OUCHUNNNH, KaK «®m3udyecKas KyJabTypa W CIOPT».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- CriocobeH nonmepKrUBaTh NOKHBIN YPOBEHD (GU3UUECKOI TIOATOTOBIEHHOCTH IJIS
obecreyeHusI TIOJTHOLIEHHOH COIMaIbHOM U ImpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkKaHue OUCLUIIINHEL

Pasgen 1. MeToguKa npoBegeHNs y4eOHO-TPEeHUPOBOYHOT O 3aHATHS.
OuleHKa ABUTATENIbHOM aKTUBHOCTU U CYTOUHBIX 9HEPreTUYeCcKux 3aTpart. KoMmiaekcHoe

3aHATHE: YIIPDAKHEHUS OJIs1 PA3BUTUA T‘I/I6KOCTI/I, BBIHOCJINBOCTH, CHUIJIHI, 6BICTpOTBI " JIOBKOCTH.

Pazgen 2. OBHaEeHI/Ie OBUTATEJILHBIMYA HABBIKAMU, TEXHUYECKUMU IIPUEMAMU, I/IHEI/IBI/IEyaHLHOfI

1 CPYIIOBOM TaKTUKYU B M30PaHHOM BHIIE CIOPTA.
MeToguKa CaMOOIIEHKH YPOBHS M IUHAMUKHU OOIEH U CIIeIaabHOM GU3NIEeCKOn

moaroToBeHHOCTH. O3HaKOMJIeHNe U 00ydyeHue JBUTATeIbHEIM HaBBIKAM, TEXHUYECKUMU
mpreMaMy B u30PaHHOM BUfIe CIIOpPTa. KOMIIIeKCHOE 3aHATHE: YIIPAXKHEHUS OJIST PA3BUTHS
OCHOBHBIX (PM3MYECKUX KAueCTB.

P [ToBBILIIEHN BHSI QYHKIMOHANLHLIX ¥ IBUTATENIbHBIX CII HOCTel
HaIpaBIeHHOT MHPOBaHHUS KaYeCTB ¥ CBOMCTB TUYHOCTH

MeTonr! caMOKOHTPOJISA 3L0POBbS, (GU3UUECKOT0 Pa3BUTUSA U GYHKLIKMOHATEHON
IIOATOTOBJIEHHOCTH. KOMITJIEKCHOE 3aHsTHE: YIIPaXKHEHUS I Pa3BUTUS THOKOCTH,
BHIHOCJTUBOCTH, CHJIbI, OBICTPOTHI ¥ JTIOBKOCTH. MICIIO/Ib30BaHME MTONBUKHBIX, CIIOPTUBHEBIX UTP.
Pasmen 4. OBnaneHre MeToOaMu U crocofaMu QU3KYIbTYPHO-CIOPTUBHON OeSITETbHOCTH.
CpepncTBa ¥ METOIBI MBIIIIEYHOM PelakKCalldy B CIIOpTe. MeTOObl CIIOPTHBHONW TPEHUPOBKH.
KommnekcHoe 3aHsATHE: YIpaxKHEeHUS OJI Pa3BUTUS OCHOBHBIX (PM3UYECKUX KauyeCTB B
130paHHOM BHIE CIIOPTA.

Paspmen 5. HanpaBneHHOe pa3BUTHE OCHOBHHIX (HM3WYECKNX KAaYeCTB U COBEPIIIEHCTBOBAHHE
KOOPIOUHAITMOHHAIX CIIOCOOHOCTEH,

MeTonuKM CaMOCTOSITEJIBHOT'O OCBOEHUS OTAEJIbHEIX 3JIEMEHTOB IPOQeCCHOHAIbHO-IPUKIagHON
(GbU3nYeCcKOr MOArOTOBKU. KOMIIIEKCHOE 3aHATHE: YIIPaKHEHUS [JI9 Pa3BUTHUS OCHOBHBIX
¢bu3rYecKnx KauecTB B n30paHHOM BHfe cropTa (I'mpeBoi criopT, ATjeTudecKasi TMMHACTHKa,
CnoprtuBHBle UTphl, ['peGHOM CIIOPT).
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Paszmen 6. [Tpuo6GpeTeHne ONbITa TPAKTUYECKON NeITeIbHOCTH, TIOBHIIIEHNS YPOBHS
(QyHKIIMOHATBHBIX U IBUTATEIbHBIX CIIOCOOHOCTEM.

[TpakTuKa NpOBEOeHNUST COPEBHOBAHMY 110 Pa3IMYHEIM BUAM CIIOpPTa. 3aHATHUS Pa3IuYHEIMU
BUJaMHM CIIOpTa.

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
328 gac(oB),
®opMa MpoMeXKyTOYHOM aTTeCTalluu

3auer

3. AHHOTAIIHH MPOTrPaMM IMPAKTHK

npou3eodcmeenHoli 52.B.01.01(II) Texnonozuueckas (NpoeKMHO-MexHO.102U4eCKas1)
npakmuka

Henu IIpOoBEeOEHUA IIPAKTUKHU

Llenbio mpoBeeHUs MPAaKTUKK «TexXHOIoruyeckas (IMPOeKTHO-TeXHOJIOTHYecKast)
IIPAKTHKa» SBSETCS: 3aKpellieHre U yriy0jieHrne TeOPeTHYeCKUX 3HaHUM;
dhopMupoBaHue U pa3BUTHE ITPOGHEeCCUOHANIBHEIX 3HAHUM; IprodpeTeHre TPaKTHUYeCKUX
HaBBIKOB; (HOPMUPOBAHNE KOMIIETEHITHH, a TaKXkKe Ipro0peTeHne OIbITa
CaMOCTOSITEIbHOM MPoGheCCUOHAIbHON U HaYyYHOU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
nocienymoIel mpoheccuoHaNbHON IesITeTbHOCTH.

9Ta Lesb JOCTUTAETCS IIyTEM PelleHud creayomux(ei) 3agad(u):

- 3aKpeljieHre Ha MpaKTHKe 3HaHUM U YMEeHU, TOJTy4eHHBIX B IIPoliecce
TEOPEeTUYECKOro 00yueHus;

- pa3BuTHE NPodeCcCHOHANIbHBIX HaBHIKOB;

- O3HaKOMJIeHHe C 00IIer XxapaKTePHUCTUKOM 00beKTa MPaKTUKY U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;

MecTo npakTuku B CTpyKType OI1

«Texnomorunyeckas (IPOEKTHO-TeXHONIOrn4Yeckas) npaktuka» 52.B.01.01(II) Bxomgut B
610K 2 y4ueOHOro IJlaHa, KOTOPBIM OTHOCUTCS K 4acTH, GOpMUDPYEeMOM y4YaCTHUKAMU
o0pa30BaTeNbHBIX OTHOIIEHWW, W SBISETCS 0053aTeIbHOW COCTAaBHOM YaCThIO
o0pa3oBaTeIbHOM IporpaMMhel 0 HampaBieHuio «11.03.01 PagmoTexHuKa».
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«TexHomoruueckass (IPOEKTHO-TEXHOJIOTHYECKas) MPaKTUKa» OMUPAeTCs Ha 3HAHUSI
IOJIyUeHHBIe IPU U3YYEHUU MPEeAIIeCTBYIOMNX OUCIHUIIINH, a TaKXe Ha 3HAHUS U
IpakKTUYeCKHWe HaBBIKKM, IOJIYYEeHHBe IPU IMPOXOXKMEHUHU TMPaKTUK(U)
«O3HaKOMHUTeNbHAsA MpaKTHUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cioco0eH BHITIONIHATh PaCyUeT U MPOEKTUPOBaHUE HeTajled, Y37I0B U YCTPOMCTB
PaguoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTH3auuu npoektupoBanus (I1K-3)

- Cnoco0eH OCyIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TeXHUYEeCKOM JOKYMEHTallu{ CTaHgapTaM, TEeXHUYECKUM yCIIOBUSIM U OPYTUM HOPMaTHABHBIM
nokymeHTam (I1K-4)

ComepxKaHne TPaKTUKU

P 1 raHU3aIIMOHHLIN

OpraHu3alliOHHEIE BOIIPOCH 0(POPMIIEHUS Ha IPEANPUATUN, UHCTPYKTAaXK 110 TEXHUKE
0e30IacHOCTH, paclpeeeHue 1Mo pabounM MecTaM, 3aloIHeHre HallpaBieHusI-3aflaHus Ha
MIPAKTUKY

P 2 HaKOMUTEILHHIN

[T03HAKOMHUTHCS C pexkKuMOM PaboTh, PopMO oOpraHu3aIuy TPyHa U MpaBUIaMU BHYTPEHHETO
pacnopsaka, CTPYKTYPHBIMU TTOOPa3neIeHUsIMU IIPEeAIPUSATHS, IITaTHRIM PacCliCaHueM; C
MIPUHIKIIAMY YIIPaBIEHUS, PYKOBOACTBA ¥ OCYIIECTBIEHUS NOJIXKHOCTHHIX 00513aHHOCTEMH.
CoryacoBaTh C PyKOBOAUTEJIEM IIPAKTUKK 3aflaHKe, TIOCTAHOBKY Ilejied U 3afilay IPaKTHUKU
Paspen 3. MeTomuyecKui

®opMupoBaHre MHAUBUAYAILHOTO 3aflaHus U IJIaHUPOBaHKE 3TAIN0B IIPOX0XKAEHUS
IIPOU3BOACTBEHHOM MpaKTUKU. CO0P CTaTHCTUYECKOT0 MaTepuasa 1o 00beKTy UCCIIef0BaHus.
Paspen 4. [1pakTr4eckuu

BrinoniHeHUe CTyoeHTaMy MHAMBUAYAIbHBIX 3aJaHui 1 BHIIOIHEHWE Pab0oT B COOTBETCTBUHU C
IIJTAaHOM ITPAKTUKHU

Paspmen 5. 3akn0unTeNIbHEIN

O6o061IeHue coOpaHHOTro MaTepHana. OnpeneneHre HOCTATOYHOCTH U OCTOBEPHOCTH
pe3ynbTaToB paboThl. OdopMiieHre pe3yabTaTOB IPOBEAEeHHOM PabOTH B BUIe OTYETA U
COTJIaCOBaHUE C PYKOBOOUTEIIEM

OO1mast TPyAO0EMKOCTD AUCIUIIINHEL
216 gac(oB), 6 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

3aueT
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npouzeodcmeenHoli 52.B.01.02(H) HayuHo-uccaedoeame, ibCKasi paboma

Llenu mpoBeneHUs IPaKTUKU

Llenbio MpoBeneHus MPaKTUKU «HaydHo-uCccnenoBaTenbckas paboTa» SIBIISIETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PellleHus Claenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIPaKTHKe 3HaHUM U YMEHUH, MTOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;

- pa3BuTHE NMPodecCruoHaTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001el XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TeXHUKN 0e30IIaCHOCTH;

- TIJTAHUPOBaHUE UCCeN0BaHus (BEIOOP TeMEI, 000CHOBaHKE HEOOXOIUMOCTH,
omnpeneseHue 1elel U 3afayd, BEIOBUKEHNE TUIIOTE3, GOPMUPOBAHUE
IIPOTPaMMBI, ITOI00P CPENCTB ¥ UHCTPYMEHTApPHs);

- IPOBEJIeHNE UCCIe0BaHus (M3y4YeHre TUTepaTypsl, cOop, o0paboTKa u
000011IeHY e TaHHBIX, O0BbSICHEHUE MOJTy4YeHHbIX Pe3y/IbTaTOB U HOBBHIX ()aKTOB,
apryMeHTHpOBaHue, (OPMYIMPOBKa BEIBOJOB);

- o(opMJIEHHE OTYEeTa O pe3yJibTaTaX UCCIefOoBaHus (M3y4yeHe HOpMaTHUBHBIX
TpeboBaHu#, HOpMUPOBaHNE CTPYKTYPHl U COOepKaHUs, HallMCaHue,
pemakTupoBaHue, GOPMUPOBAHKE CIIMCKA MCIOIb30BAaHHBLIX HCTOYHUKOB
“HpOpMaLuuu, 0popMIeHNE IPUTOKEHNN);

- BBICTYIIJIEHHE C [NOKJIaflaMM Ha CTyNeH4YeCKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
HCCIIeqOBaHUM.

Mecto npakTuku B CTpyKType Ol

«HayuHo-uccnemoBarenbckas pabora» 52.B.01.02(H) Bxomut B 610K 2 yueGHOTrO IylaHa,
KOTOPBHIM OTHOCHUTCS K YacTd, GOpPMUPyeMOM ydyaCTHHKaM{ 00pa3oBaTeNIbHHX
OTHOIIEHWW, U SBNsAEeTCS 00s3aTENbHOM COCTABHOM YacCThio 00pa3oBaTeIbHOMU
mporpaMMhl Mo HampaBnaeHuio «11.03.01 PagmoTexHuka».

«HayuHo-uccnenoBaTenbckas paboTa» OmUpaeTCs Ha 3HAHUSA IIOJIyYEHHBIE NIPU
M3y4YEeHUN MPEIIIeCTBYOMUX TUCLUIIIMH, @ TaKXKe Ha 3HAHUS ¥ MPAKTHYECKHEe HaBhIKH,
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IIOJTyYeHHBIe NIPU MPOX0XAEeHUU NPaKTUK(M) «[IpakTHKa IO MONYYEHHUIO0 MEePBUYHHIX
npodecCcuoHaIbHBIX YMEHHWU U HaBBIKOB, B TOM YHCJIe MTEPBUYHBLIX YMEHUM U HAaBHIKOB
HAay4YHO-UCCIEeN0BaTENbCKON MOesTeNbHOCTU»; «I[IpakKTMKa IO TOJYYE€HUIO
IpodeCCuOHANbHBIX YMEHUM U OIBbITa IPOPECCUOHANIbHON HesITeIbHOCTH».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Crioco0eH BHIIOIHATH MaTeMaTAYeCKOe MOeIMPOBaHe 00bEKTOB U MIPOIIECCOB 10 TUTIOBHIM
MeTOOUKaM, B TOM YHCJIe C UCIIOIb30BaHUEeM CTaHAAPTHHIX IaKeTOB IIPUKIATHBIX IIPOrPaMM
(TIK-1)

- Crioco0GeH peanru30BLIBaTh IPOrPAMMBI S3KCIIepUMEHTAIbHBIX NCCIeOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

ComepxaHne TPaKTUKU

P 1 raHU3aIIMOHHLIN

[TocTaHoBKa 1emel u 3agay HUP. Onpenenenre o0beKTa UCCIeNOBaHus U 3agaHus Ha HUP.
CocraBneHue mnaHarpaduka UCCIeqoBaHUA.

Pazgen 2. MeTognyecKui

dopMupoBaHUe HHOWBUAYAIbHOTO 3alaHUS U IJIaHUPOBaHNUE Hay4YHO-UCCIIeI0BaTEbCKOU
PaboTHI.

Paspmen 3. [IpakTuyecKui

MHCTpyKTaxX 10 TEXHUKe 06e30IIaCHOCTH, OXpaHe TPyda U MMoKapHO# 6€30I1acHOCTH.
CocraBnenue 6ubnuorpaduu, XapakKTepUCTHKa METOI0IOTHYEeCKOT0 anmnapara. Beibop MeTona
uccnemoBanus. [Tombop ucxomuo# wHGOPMAIUH O UCClienoBaHui. [IpoBeneHme
HCCIeqOBaHUM 10 MHOWBHUAYaIbHOMY 3afaHuio Ha 1 sTan HUP.

Paspen 4. HccremoBaTelbCKUR

Opranu3saliys 1 IpoBefeHre UCCIeI0BaHusS

Paspen 5. UTOTrOBHIM

O6o01ieHue U olleHKa pe3yIbTaTOB HCCIleloBaHui. AHAIN3 Pe3yIbTaTOB UCCIEN0BaHUS U
IIOAITOTOBKA MaTepuasoB K UTOTOBOMY OTYETY

OO61mast TPYA0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTallun

3auer
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yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHus MpakKTUKU «O3HAKOMUTENbHAS IIPAaKTUKa» SABISETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PellleHus Claenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIPaKTHKe 3HaHUM U YMEHUH, MTOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;

- pa3BuTHE NMPodecCruoHaTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001el XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TeXHUKN 0e30IIaCHOCTH;

Mecto npakTuku B CTpyKType Ol

«O3HakomuTenbHasg npaktuka» 52.0.01.01(Y) Bxomut B 670K 2 y4eOHOro IiaHa,
KOTOPHIM OTHOCHUTCSI K 00s3aTelbHOUW YacCTH, U SIBNseTcsd 00g3aTeNbHOM COCTABHOU
YacThi0 00pa30BaTENIbHOM IIPOrpaMMEI 110 HampasneHuio «11.03.01 PaguoTexHuka».

«O3HaKOMUTEIbHAS MPAaKTUKa» ONUPAETCS Ha 3HAHUS IONy4YeHHBIEe NPU U3YYEeHUU
IIPEeIIeCTBYIOMIUX AUCIUIIILAH.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

B mporiecce mpoxoxXaeHUs MIPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH OHMMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHolu gestenbHocTy (OITK-4)

- Crioco6GeH OCyIIeCTBISATH COLMANIbHOE B3aUMOJIEMICTBYE U Peaii30BbIBaTh CBOIO POJIb B
koMmanzge (YK-3)

ComepxaHne TPaKTUKU

115




Pasgen 1. OpraHu3aidoHHBIN
CornacoBaHue TEM BHIIIOJIHSIEMBIX TPYIIIOBHIX TPOEKTOB. [IonydyeHre NHOUBUAYAIHLHOTO

3aJaHus

Pazpgen 2. MeTognyecKui

CocTaBieHre HHOUBUOYAIBHOTO MJIaHa PabOTH CTydeHTa
Pazpen 3. [IpakTH4ecKuu

BrinmonHeHue MHOUBUAAYAIbHOTO 3aJaHUs

P 4, 3aKII0YNTEIBHBIN

i ITogrotoBka oT4eTra

OO61m1ast TPYAO0EMKOCTD OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

npou3eodcmeenHoll 52.0.02.01(I10) IIpeddunaomMHas npaKkmuka

Llenu npoBeneHus TPaKTUKU

Llenbio MpoBeIeHNS MPAKTUKK «[IpeIouIIoMHas IPaKTHKa» SBIISIETC:
3aKperieHne u yriuybaeHre TeOPeTHYEeCKUX 3HAHUM; (OPMUPOBAHNE U PAa3BUTHE
Tpo¢dheCCUOHAIbHEIX 3HAHUH; MPUOOpeTeHNne MPAKTUYEeCKUX HABHIKOB; POPMUPOBAHLE
KOMIIETEHIIUH, a TaKkKe MProOpeTeHNe OMEITa CaMOCTOSITEIbHON TPo(heCcCHOHaTbHON U
HAyYHOU [IesITeTbHOCTH, HeOOXOMMMEIX [IJIs TOC/Iemyouiei mpodhecCHoHaNbHOM
IesITeNIbHOCTH.

OTa 1eNTb JOCTUTAETCSA IIyTeM PelleHus CIenyoimux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTHUKe 3HaHUU U YMEHUH, TOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NMPO(PeCcCruoHaNbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKHU 0e30I1acHOCTY;

- 1om0Oop HeoOXOOUMBIX MaTePUAsIOB O BLIIIOTHEHMS BHITYCKHON
KBanu(OUKaAIIMOHHOU PabOTHI (MM MaruCTEPCKOM OUCCEPTAIIUN).

MecTo npakTuku B CTpyKType Ol
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«[Ipegounnomuas npaktuka» 52.0.02.01(TIx) BxomguT B 070K 2 y4eOHOTO IJiaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTU, U SIBASeTCsS 00sg3aTelbHOM COCTAaBHOMU
JacThio 00pa30BaTeIbHOM IporpaMMhl 10 HanpaBieHuio «11.03.01 PaguoTexHuka».

«[TpemoumaoMHas IpaKTHKa» OMHUPAETCS Ha 3HAHUS U NPAaKTHYECKHe HABBIKU
TOJyYeHHbIe TPH H3YYEHWHU OUCLHUIIINH U MPOXOXKIOEHWH BCEX THUIIOB IMPAKTHUK.
«IIpegounmoMHasl MpPaKTHKa» SIBJASETCS 3aBepllalllei B mporecce OO0y4YeHUST u
IIPefLIeCTBYeT BHIIOTHEHHUIO BHITYCKHON KBaNU(UKAIMOHHON PAOOTHL.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAYIOIIre
KOMIIETEHIIUH:

- Crioco6eH caMOCTOSITeIbHO TPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS M UCIIOIb30BATh
OCHOBHEIE ITpHEeMBI 00pa00TKHY U MPeICTaBIeHUS MMOIyYeHHBIX TaHHBIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIB! ITOMCKA, XPaHeHus:, 00pa00TKHU, aHAIu3a U MPeICTaBIeHNS B
TpedyemoM popmaTe nHGOPMAIIUK U3 PA3IMYHBEIX UCTOYHUKOB 1 0a3 JAHHBIX, COOIIONAs IPH
3TOM OCHOBHBIe TpeOoBaHus HHGOPMaIuoHHOU 6e3onacHocTu (OITK-3)

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHH U
HCIIOJIb30BaTh WX [JISI pellleHus 3afay npodeccruoHanbHou gestenbHocTy (OITK-4)

- Crioco6eH yIpaBsiTh CBOUM BpeMeHeM, BEICTPAUBATh U PeATU30BEIBATh TPAEKTOPUIO
CaMOpPA3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

ComepxKaHue TPaKTUKU

Pazgen 1. [IoArOTOBUTENLHBIN
AHanu3 TeXHUYeCKOI'0 MHAVBUYAJIBHOIO 3afanus Ha BelnojiHeHre BKP. CocTaBnenue
WHOVBUIYaIbHOTO IIaHa paboT.

P 2 HAaKOMUTENILHBIN
HccnemoBaHUS TEKYILIETO COCTOSSHUS 00/1aCTU UCCIeN0BaHus, ogoop Heo6XomumMom
JIUTEPATYpPHI

Paspgen 3. OcHOBHOMU
Brimonnenve MHOUBUOYAIbHOIO 3afaHus 1o TeMe BKP.

Paspmen 4. 3aKIIOYNTEIbHEIT
[TonroToBKa OTYETa O MPOXOXKIEHUU NMPAKTUKU. [I0ATr0TOBKA MOSCHUTEILHON 3alIUCKU U
TIpe3eHTalun

Paspen 5. [IpoMexXyTo4YHada aTTeCTAlUA
ITogroToBKa K 3allliTe OTYeTa

OO1mast TPYAO0EMKOCTD TUCITUIIINHEL
324 ygac(oB), 9 3ET

dopma MpoMexKyTOYHOM aTTeCTalluu
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3auger

4. AuHOoTanus nporpammsel 'HA

«'ocydapcmeeHHas1t umozoeasi ammecmauusi»

Lenu 1 3a0a4yi OUCIIUILINHEI

Llenbio rocylapCTBEHHOM UTOTOBOM aTTECTAllUU SIBJISETCS ONpefesieHne
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTYOeHTaMU OCHOBHOM IPo(ecCroHanbHON
00pa30BaTeIbHOM IIPOTrPaMMEI BEICIIIEr0 00pa30BaHus TpeOoBaHUIM pemeparbHOT0
rOCYyOapCTBEHHOTO 06pa3oBaTebHOro cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHUIO
moarotoBku (crnenuanbHOCTH) «11.03.01 PagnoTexHuKa», OpUEeHTUPOBAHHOM Ha Ha
CJIe[yIOlIe BUOBl HOESTENbHOCTH:

- Hay4YHO-UCCIeq0BaTeIbCKUN
- IDOEKTHHIN.

MecTo gucuuniavHe B CTPyKType OI1

B cooTBeTCTBUM C y4eOHBIM IIJITaHOM TOCylapCTBEHHAs UTOTOBas aTTeCTaIlUs
IIPOBOJXTCS B KOHIIE IIOCTIEeOHEr0 rofa o0y4yeHus. [Ipu yCIoBHU YCIIEITHOTO
IIPOXOXKAEHUS BCeX YCTaHOBIIEHHBIX BUOOB UTOTOBHIX aTTECTALIMOHHBIX MCIIBITAHUH,
BXOMSIILIAX B UTOTOBYIO TOCYOAPCTBEHHYIO aTTECTAINIO, BHIIYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIas KBanupuKaIus.

TpeboBaHuUs K pe3yIbTaTaM OCBOECHUS

[TIporpamma I'MA HanpaBieHa Ha OLIEHKY Pe3yJIbTaTOB OCBOEHHUS 00y4aromuMUCs
o0pa30oBaTeIbHOM TPOTPAaMMEI ¥ CTEIIEHU OBJIAAEHUS CIEOYIOIMIUMU
npodeccruoHanbHbIMU KoMneTeHIUIMHA (I1K):

B cootBetcTBuU ¢ PT'OC:

- Crioco6GeH UCIIONIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKU
O pellleHus 3afay nHxkKeHepHoU gesaTenbHoCcTH (OITK-1)

- Cioco0eH caMOCTOSITEILHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKH U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pa00TKM, aHaIu3a U IPeiCTaBIIeHUs B
TpedyemMoM popmaTte nHGOPMAIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas Ipu
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNoHHOM 6e3omacHocTu (OITK-3)
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- Crioco6eH MOHUMATh MIPUHIUIIE PAaOOTE COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHon mestenbHocTu (OITK-4)

- Crioco6eH pa3pabaThiBaTh aITOPUTMEL U KOMITBIOTEPHbIE ITPOTPAMMEBI, IPUTOTHEIE [ITIS
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH BHIIONHSATh MaTEMATHYECKOE MOIEIMPOBaHe 00bEKTOB U MTPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IPUKIAJHBIX IPOrPaMM
(TIK-1)

- Crioco6GeH peanru30BEIBATH IPOTPAMMEI 3KCIIEPUMEHTAIbHBIX UCCIIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6GeH BHITIONHATH pacyeT U MPOEKTUPOBaHUe [ieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMbIX ITPOEKTOB U
TEXHAYECKON NOKyMEeHTallu¥ CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM ¥ APYTUM HOPMaTUBHBIM
nokyMeHTaM (I1K-4)

- Crioco6GeH OCyIIeCTBIATh MIOMCK, KPUTUYECKUY aHANTM3 ¥ CUHTE3 HH(OPMALUK, TPUMEHSITh
CHCTEMHBIN TTOMXOI IS PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTaBIE€HHOM 111 U BRIOMpPATh ONTHMaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCSI PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE ¥ Peaii30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy 1 HHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- Crioco6eH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIMAIIbHO-
HCTOPUYECKOM, 3TU4eCKOM U punmocodhckom KoHTeKcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHEeM, BEICTPAUBaTh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

- CriocobeH moaepKuUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHON COIIMaIbHOM U mpodeccroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM XKU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATEIbHOCTH IS COXPaHEeHUs IIPUPONHON CPe[bI,
o0eclieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Crioco6eH MpuHUMATh 000CHOBAHHEIE 9KOHOMUYECKUE PEIIeHUS B Pa3IMYHEIX 00J1acTsIX
xusnegesaTtensHocTH (YK-9)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHHE K KOoppynuroHHoMy moBenenuio (YK-10)

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBaMu(UKaAIMOHHON PaboTh

OG6I111ast TPYIOEMKOCTD MU CHUIIIUHBL

216 gac(oB), 6 3ET
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