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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:

dbopMupoBaHUEe CHCTEMATU3UPOBAHHBIX 3HAHWM 00 OCHOBHBIX 3aKOHOMEPHOCTSX 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

b51.0.04 Bwicwiasi Mamemamuka

Lenu ocBoeHUST TUCHUILINHEL

Llemnbio IIpenogaBaHus JUCLIUIIIINHBL «BrICIIass MaTeMaTHUKa» SBIISETCH:
(1)OpMI/Ip0BaHI/Ie 3HAHUH, y'MeHI/Iﬂ " HaABBIKOB, IIO3BOJIAIOIINX IIPOBOOUTH




CaMOCTOSITEIbHBIM aHaIu3 Mpo06yieM, BO3HUKAIOIINX B PA3TUYHBIX 00J1aCTIX
npodeccroHaMbHOM e TETbHOCTH.

MecTo gucuuIIAHLL B CTPyKType OI1

IOucnunnuHa «Bricimasg mateMatuka» b1.0.09 aBnsgercs 0a30BOM OUCHUIIIMHON IIUKIIA
yueOHOTO TMJlaHAa HOATOTOBKM OaKajllaBpuaTa 0 HampaBiaeHHio «11.03.01
Paguorexnuka». M3ydyeHue OUCHUNNUHBE «BhICIIasg MaTeMaTHKa» OCHOBBIBAE€TCSA Ha
0a3e 3HAHUM, YMEHUW U KOMIIETEHIIMH, IOJYYEeHHBIX CTYIeHTaMU B XOOe OCBOEHHUS
IITKOJIBHBEIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH UCIIONIb30BATh MOJI0KEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKU
O pellleHus 3afay nHxkKeHepHoU nesatenbHOoCTH (OITK-1)

CopepxkKaHue OUCLUIIINHEL

Pasgen 1. SneMeHTH TUHEHHOW anreOphl U aHATUTUYECKOM Te0MeTPUNI
KommnnekcHble uncia. neMeHTh TUHeHoM anreOpbl. CUCTEMBI IMHENHBIX anreOpandeckKux

ypaBHeHUN. BekTopHas anrebpa. AHaNMUTHYECKas TeOMETPHS.

Paspen 2. [IubdepeHnmnanbHoe ucuncienre QYHKIIMYA OOHOW TepeMEHHON

Oyukuus. [Ipenen. CpaBHeHUe O6CKOHEYHO Majlblx. HempeprBHOCTL GYHKIIMY B TOUKE U Ha
oTpe3ke. Knaccudukaims Touek pa3peiBa. [I0HATHE TPOU3BOAHOM. TEOPEMEI O CPETHEM.
[TpaBumno Jlonutans. [Ipon3BOmHEIE BEICIIUX MOPSOKOB. MiccnenoBanue QYHKIIMK OOHOM
IIepeMeHHOU.

P HHTerpaabHOE NCYHCIEHN HKITAY OOHOW IIepeMeHHO’

[TousiTue epBooOpa3Hoy. TeXHNKa UHTETPUPOBAHUS. 3aJayut, pellaeMble C ITOMOIITbIO
OIlpeneNIEHHOTO UHTerpana. CBOMCTBA ONpeNe/IEHHOro uHTerpana. HecoOCTBEHHBIM UHTETpaJl.
[ToHsITHE CXOOUMOCTH.

Pazgen 4. OYHKIINY MHOTUX IepeMEeHHBIX

YacTtHble TpousBopHble. Huddepenunan. [Ipon3BogHas 1Mo HalpaBIeHUIO U PafiUeHT.
IuBepreHus 1 potop. KacatenbHas MI0CKOCTh. DKCTPEMYMHI GYHKIMY ABYX I€PEMEHHBIX.
Pasgen 5. KpaTHble MHTErpakbl.

IIBoMHOY MHTEeTpan. BeIYncieHne OBOMHOI0 HHTErpasa B JeKapPTOBLIX U IOISPHEIX
KoopouHaTax. IIpunoxeHus.

Pa3pen 6. KpuBonvHeHbIe HHTET DAL

KpuBonuHeWHBIM HHTETPAJI BTOPOTO Pofa. YCIoBre He3aBHCUMOCTH KPUBOJIMHEHNHOTO
WHTerpasa oT IyTu uHTerpuposanusa. ®opmyia ['puna.

Paspen 7. [luddepeHnantyHble ypaBHEHUSA

HOuddepennnanbuble ypaBHeHUd. 3agada Koy, cymecTBoBaHYe ¥ €IUHCTBEHHOCTh PEIIeHNH.
HuddepeHnuranbHble ypaBHEHUS C pa3fensomuMucs nepeMesssiMu. JIY 1-oro mopspaxa.




Mertog beprymnu. JIIY 2-oro nopsigka. MeTons! pemienus. [IpunoxeHus.

Paspen 8. Teopud panos

YucnoBoii psAx U ero cyMMma. [Ipu3Haky CXOOUMOCTH YHCIIOBHIX PAAO0B. OyHKIIMOHANIbHEIE PSAIHL.
CTreneHHOU PS, €r0 CBOUCTBA, ONEepaluy Hafl CXOASAIIMMUCS CTEIIeHHBIMY PAfaMu. Psambl
Teunnopa u Maknopesna. TpuroHoMeTpuueckuii psag. GyHKuu. Psagsr Oypre.

Pasmen 9. MHTerpanbHble IpeoOpa30BaHHUs.

[TpeoOpa3oBanue Jlammaca, ero cBOMCTBa. MeToObl HaX0XIeHUs N300pakeHUN U OPUTUHAIOB.
Pemenuve 3aay4 onepanuoOHHEIM METOIOM.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
432 ygac(oB), 12 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

b51.0.05 ®u3uka

Lenu ocBoeHUST GUCHUILINHEL

Llernpio mpenogaBaHus QUCLUIIINHEL «OU3UKa» ABIIAETCA:
byHOaMeHTalIbHas IIOATOTOBKA CTYAEHTOB 110 (pu3nke; GopMUPOBaHIE HaBLHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIIJIMHEL K PELIEHUI0 3a/1a4, CBI3aHHBIX C TPO(eCcCUOHAabHON
OesaTeNbHOCTEIO; (GOPMUPOBaHNUE Yy CTYOEHTOB HAyYHOTO MUPOBO33PEHUS, YMEHUS
aHaIM3UPOBaTh ¥ HAXOOUTh METOOH! PelleHus Gpu3ndecKux mpobdaeM, BO3HUKAIOUMX B 00J1aCTH,
CBSI3aHHOU C MIPO(eCCUOHaTbHOU NeITeIbHOCThI0. AKTYalbHOCTh U3yUeHus yueOHO!
OUCIUIIIMHBL B paMKaxX OCHOBHO#M MpodeccruoHanbHOM 00pa30BaTebHOM
mporpaMMebl 00yCJIOB/IEHa HEOOXOOUMOCTHI0 OCBOEHHUS CTYAEHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCUYEeCKOU MeXaHWKH, 3IeKTPOAMHAMUKY; OCBOEHNE METONOB PELIeHUST TUITNYHEIX
bu3nYecKux 3afay, U3y4eHuss MEeTONOB ITPoBeieHUst U 00paboTKY HU3UYECKOTO SKCIIEPUMEHTa,
YTO MO3BOJISIET (GOPMUPOBATH U Pa3BUBaTh 00IIenpPodecCuoHaTIbHEIE KOMIIETEHINY OYAYIIero
CIenuanucTa.

MecTo gUCHUIIKAHE B CTPYKType OII

Oucnunnuia «®usuka» 51.0.05 gBnseTCcs OUCHUIINHON 00513aTEIbHOM YacTH yueOHOTo
TIJlaHa IOATOTOBKY OakalaBpuara o HampasneHuio «11.03.01 Papguorexnuka». U3yueHue
nucuunIuHel «Ou3uKa» OCHOBBIBaeTCS Ha Oa3e 3HAHWM, YMEHUM U KOMIIETEHIUH,
MIOJIyYeHHBIX CTYOEeHTaM{ B XOMl€ OCBOEHMS IIKOIbHBIX KYPCOB.

TpeboBaHUS K pe3ylIbTaTaM OCBOEHUS

[Iporecc u3y4eHus: QUCUUTIIMHE HallpaBjieH Ha GOopMUPOBaHUE CIIEYIOUMX KOMIIETEHIIUH:



B cootBeTcTBUUM ¢ PT'OC:

- Crioco6GeH UCII0Ib30BATh MOI0XKEHUS, 3aKOHBEl 1 METOIBEl €CTECTBEHHBIX HAYK U MaTEMAaTUKH [IJIs
pelleHus 3afay UHKeHepHo gesaTenbHocTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO IMTPOBOIUTDL 3KCIIePUMEHTAIbHbIE UCCIENOBAaHUS M UCIIOIb30BATh
OCHOBHEIE ITpHEeMBI 00pa00TKY U MPeICTaBIeHUS MOIyYeHHBIX TaHHBIX (OITK-2)

- Crioco6eH OCyIIeCTBISATh MIOUCK, KPUTUYECKUM aHANIM3 U CUHTEe3 HH(DOpMALUK, TPUMEHSTh
CHCTEMHBIY TTOOXO[ TS PellleHus MoCcTaBleHHbIX 3agayd (YK-1)

CopmepxXKaHUe TUCITUTIIMHBI

Pazpen 1. MexaHnKa

KuneMmaTrKa v qUHaMUKa MaTepUabHOM TOYKU U IOCTYIATEIbHOT0 JBUXKEHUS TBEPIOTo Tena.
PaboTa u MexaHWYecKas sHeprus. KuHemMaTrKa U JUHaMUKa BpallaTeIbHOTO ABUKEHUS. 3aKOHEI
coxpaHeHUs B MexaHuKe. OCHOBHI CIIeIIaIbHOW TEOPUU OTHOCUTEILHOCTH.

Pazpen 2. OneKTpocTaTUKa

OnekTpudeckui 3apsmn. 3akoH KynoHa. 9meKTpocTaTudecKoe 1ojie B BaKyyme. BekTop
HaNPSKEHHOCTH 3J1eKTPUYECKOro nojsg. CUIOBLIE TUHUM. JJIEKTPOCcTaThdYeCcKas TeopeMa ["aycca.
[ToTeHIMANBLHBIN XapaKTep 3JIEKTPOCTaTUYECKOro mojisd. [[U3JIeKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 5JIEKTPOCTATUYECKOM I10JIe. DJIEKTPOEMKOCTh IPOBOJHKKA ¥ KOHIEHCATOpa.
OHeprus B3auMOJIENCTBHUS CUCTEMEI 3aPSII0B. JHEPTUs 3apSIKEeHHOT0 KOHIeHcaTopa. O6beMHas
IIJIOTHOCTb S9HEPTUHU 3IEKTPHUUECKOTO II0JI.

Pa3pen 3. OneKTpUYeCKUN TOK

OneKTpUuYeCKuil TOK. YCIIOBUE CYyILleCTBOBaHUS TOKa. Cula ToKa. BEKTOp MJIOTHOCTH TOKa.
YpaBHeHUEe HENPEePHIBHOCTU. 3aK0H OMa [iJig ydacTKa Iienu. 3akoH OMa B auddepeHInanbHon
¢dopme. CTopoHHUE CUIBL. 3aK0oH OMa O HEOQHOPOOHOTO y4acTKa Ienu. 3akoH OMa [ IOJTHOM
nenu. 3akoH [xoyns-JleHlla B MHTerpaibHOU U auddepeHanbaon popmax. PaboTa ¥ MOIIHOCTD
3JIEKTPUYECKOTI'0 TOKA.

Pa3pen 4. MarsuTtHoe 1none

MaruuTHoe nosnie. Cuibl, JeUCTBYOLIME B MAarHUTHOM I10JIe Ha ABUKYIINECS 3apsAfbl U TOKH.
PacueT MarHUTHBIX TI0JIE€U C MTOMOIIBIO0 3aKOHa bruo-CaBapa-Jlamnnaca. Teopema 'aycca ans
MarHUTHBIX IToJielt. TeopeMa 0 IMPKYIALKMYM MarHUTHOTO 1107151 B BakKyyMe. PaboTa npu
nepeMelleHUN BUTKA C TOKOM B IOCTOSHHOM MarHUTHOM I10jie. MarHUTHBEIE CBOWCTBA BEIleCTBa.
Pazpgen 5. SneKTpoMarseTusm

fBreHYe 3JIeKTPOMArHUTHOU UHAYKLIKY. 3aK0H apanest OJist 3JIeKTPOMArHUTHOU UHOYKLINH.
[TpaBumno Jlenna. dBnenue caMOnHOYKIUY. MHOYKTUBHOCTh. TOKM IIPU 3aMbIKaHUYU U Pa3MBIKQHUU
1eny. DHePTrusi MarHuTHOro 1nosi. O0beMHas IJIOTHOCTb SHEPTUHM MarHUTHOT 0o, BuxpeBoe
3yIeKTpruueckoe mose. Tok cMmelenus. CucreMa ypaBHeHU MakcBesia B MHTErpajbHOU U
ouddepeHIanbHOM GopMax.

Pasgen 6. KoneGaHus 1 BOJTHE

['apMoHUYeCcKUe KoneOaHUus U WX XxapakKTepucTuku. CroxeHue rapMOHUYECKUX KoneOaHUii.
3aTyxatomue KojebaHusi. BeIHyKOeHHbIE KojleOaHus. 3aBUCUMOCTDb aMIIUTYAB ¥ Ga3bl
Kojie0aHuM OT YacTOTH. Pe3oHaHC.YIpyrre BosHEL. YpaBHeHUe Oeryliel BOJIHL. YpaBHEHUE
Manambepa. [IMOTHOCTH OTOKA SHEPTHH, MHTEHCHBHOCTD YIIPYTroX BONIHEL. BekTop YMoBa.
CTosturie BOJIHBL. JJIEMEHTHl aKyCTUKHU.JJIEKTPOMarHUTHHIE BOTHEL. YpaBHeHMe [Janambepa fs
371eKTPOMAarHUTHOX BOJIHEL. CBOMCTBA 5JIEKTPOMArHUTHHIX BOJIH. [IJIOTHOCTE ITOTOKA SHEPTUuu
371eKTPOMarHuTHOY BOJIHH (BeKTOP YMoBa - [loiiHTHHTA).

OO61ast TPymO0EeMKOCTD AUCITUIIINHEL



396 gac(oB), 11 3ET
dopMa MPOMEKYTOUHOU aTTECTAIIUU

DK3aMeH

b1.0.06 Hugpopmamuka

LTenu oCBOEHUS MUCLUIIIANHEL

Llenbio mpernofaBaHus QUCHUTIINHEL « MHPOpMaTUKa» SIBIISIETCS:

MIOATOTOBKA OYOYIIUX CIIEMaINCTOB 110 HallPaBI€HUIO CIIEIINaIbHOCTH,
BJIQ[IeIOIINX TEOPETUYECKUMY 3HAHUSIMU, TPAKTUYECKUMYU HaBbIKaMU TPUMEHEHUS
IIePCIEeKTUBHLIX METOOB, COBPEMEHHEIX CPEICTB HH(POPMAIMOHHLIX TEXHOJIOTUH U
YMEHUEM U MCIIOIh30BaTh 9TU 3HAHUS OJIST YCIIEITHOTO OBJIAAE€HUS TTOCIIeAYIOIIUX
CrelMaabHBEIX OUCIUIIIMH Y4eOHOro MJTaHa; Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEM
CTYMIEHTOB U YMEHUS PeIleHus 3a0ayd Pa3/IMuHOr0 HallpaBlIeHU s

MecTo pucuuniavHel B CTpykType OI1

HOucnunnuia «MupopmaTuka» B1.0.06 saBnseTcs 6a30BOM OUCHUINMHON IUKIa
yueOHOTO TMJiaHa NOATOTOBKM OakanaBpuaTa 0o HampaBiaeHuio «11.03.01
Paguorexnuka». U3yuyenue pucuunnuub «MHPoOopMaTHKa» OCHOBHIBAeTCS Ha 0a3ze
3HQHUU, YMEHUU U KOMIIETEHLUUH, MOJIyYEeHHHX CTYLEeHTaMHU B XOIOE€ OCBOEHUA
IITKOJIBHBIX KYPCOB.

TpebGoBaHUS K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PT'OC:

- CrmocobeH IpUMEHSITh METO[IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHaIM3a U IPeCTaBIeHNUs B
TpebyeMoM opmaTe nHGOPMaUUU U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHbIX, COOIIofas mpu
3TOM OCHOBHBIE TpeOoBaHUs HH(OPMaIoHHoM 6e3omacHocTu (OITK-3)

- Crmoco6eH MOHMMATh MIPUHIUITE Pab0TH COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gesatenbHocty (OI1K-4)

- Croco6eH pa3pabaThiBaTh aITOPUTMEL M KOMITbIOTEPHbIE ITPOTPaMMEL, IIPUTOTHEIE IS
npakTuyeckoro npuMmeHenus (OITK-5)

- Crmoco6eH OCyIIeCTBIATh TOUCK, KPUTUUECKUM aHaNU3 U CUHTe3 UH(POPMaIuy, IPUMEHSTh
CHCTEMHBIY ITOAXON OJ1 PelleHus MocTaBleHHbX 3amad (YK-1)

CopepxkaHue OUCIUIIINHEL

P 1. Mopenu pelieHust QVHKITMOHAIBLHBIX U BHIYNCIUTEIBHBIX 3aaY.
MopenupoBaHue Kak MeTof mo3HaHus. O0BEKT, CyOBEKT, I1eIb MOJIeIUPOBAHMUS.
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Knaccudbukanus mogenei. Lienu, 3agaun, peltaeMble C ITIOMOIIBI0 Mofiesieli. MopenupoBaHue
MIPOCTEMINEero aBToMaTa MHPOPMalMOHHOK CUCTEeMEL. MofgenupoBaHe KOMIIOHEHTOB CUCTEMEL
(mo BapuaHTy) Ha 6a3e anreOpPHl TOTUKU. MeTOOb U TEXHOJIOTUM MofeNupoBaHusi. OCHOBHEBIE
MIOHATHS U METOABI TEOPUM MHPOpMalluu U KogupoBaHus. CUrHaisl, JaHHble, HHQOpMaIus.
OO611ast XxapaKTepHUCTHKA ITPoIleccoB cOopa, mepenadn, 00paboTKu ¥ HaKOIIeHUsT WHGOPMAIIUH.
Pasmen 2. Texun4yeckre CpedCTBa peanr3alni HHGOPMAIIMOHHLIX IIPOIIECCOB

CoBpeMeHHEBIE TEXHUYECKHE CPENCTBa, IOCTPOEHHBIE 10 IPUHLUINY apXUTeKTypsl 9BM
(mmaHIIeTH, MOOMIIbHEIE YCTPOMCTBA U T.1.).CoBpeMeHHOe epudepuiinoe 060pynoBaHue.
Ha3HaueHue, apxXUTeKTypa, IpUHIUIE PaboThl. CoBpeMeHHOe epudepuiinoe 060pynoBaHue.
Ha3HaueHue, apxXUTEKTypa, IPUHIUIE Pa0boTh. MccnenoBaHe KOMIIOHEHTOB apXUTEKTYPHL
COBPEMEHHBIX TEXHUYECKUX CPECTB U YCTPOMUCTB.

Pasgen 3. MeTopnhl ylipaBneHusd CpeOCTBaMU Mepegadyy WHOOPMalun

Knaccudukanus, Ha3HaueHue onepanuoHHbx cucteM (OC). OnepalliOHHEIE CUCTEMBL:
Windows, Linux u gp. OCOOEHHOCTH, OTIUYHUS, UHTEPECH, 00/1aCTh TPUMEHEHUS.

Paspen 4. CpencTBa ¥ MeTOIH Nepenayy nHGOPMAINU

CeTeBble TeXHOIOTHUM 00pab0OTKY JaHHBIX. PeXKUMEI mepegaun JaHHBIX B KOMITBIOTEPHBIX CETSX.
Tumel CHHXPOHU3ALKWY JaHHBIX [IPHU [Tepefaye U CIIocoOk mepegaun nHGOpMaIuu. ATnapaTHee
Cpe[CTBa, IPUMeHsIeMbIE IIPH Ilepefayde faHHbX. OCHOBH KOMIIBIOTEPHOM KOMMYHUKAIIUAH.
[TpUHLIMIIEL TOCTPOEHUS U OCHOBHEIE TOIIOJIOTUY BHIYUCIATEIBHBIX CETEM, KOMMYHUKAIMOHHOE
obopymoBanue.du3nyeckas nepenatoias cpega JIBC u MeTonsl mocTyma K Het. CeTeBoH
CEpPBUC U CETeBLIe CTaHOAPTHL. IIporpaMMms fyist paboTel B ceTu MiHTepHeT.3ammTa nHPopMauu
B JIOKQJTbHBIX U T'100aIbHEIX KOMIIBIOTEPHBIX ceTsX. [lludpoBaHue JaHHBIX. IIEKTPOHHAS
MIOATIUCh.

Pazmen 5. [IporpaMMHBIe CPEICTBa Peanr3alni HHGOPMAIIMOHHLIX IIPOIIECCOB

CnyxeOHble TPOTPAaMMBI, YTUIUTHL. [IpaiiBephbl. ApXUBATOPH. AHTUBUPYCHEIE TPOTPAMMEL.
BcTpoennsle mporpaMMel. [TpuknamHoe mporpaMMHoe obecnedenue. [1T10 crnenuaabHOTO
Ha3HaueHus.Cpensl IporpaMMUpPoBaHus. [IporpaMMHbIE CPEICTBA AJIST MOOUITBHBIX YCTPOMCTB.
[TporpaMmMHEBIe cpefcTBa A nepudepuiHbx ycrpoucts. TOCT P ISO/M3K 26300-2010
HWudopmarnonHas Texnonorus (UT).

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.0.07 HuiceHepHasi u KoMNbliomepHas 2paguka

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIITUHL « MHXKeHepHas ¥ KOMIIbIOTepHas rpaduka»
SIBIIIETCS:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHWM OyIYIINX CIIEIMaIuCcTOB B 00/1acTH
MO ENTUPOBaHUS U3EIUN U CO3TaHUs IPOEKTHO-KOHCTPYKTOPCKOU M TEXHOJIOTUYECKOU
OOKYMEHTAIIUH C HCII0Ib30BaHHEM COBPEMEHHBIX METOMOB M CPEACTB MH(POPMAIMOHHEIX
CPE[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTONYUYEHHbIX 3HaHUY U YMEHUH I YCIIEITHOTO
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OBJIaJ€HUNA ITOCIEeOYIOINUMU CIIeITMAJIbHBIMU NUCIUIIIINHaMA yqe6Horo IIJIaHa.

MecTo pucuuniavHel B CTpykType OI1

HuciunnuHa «MHXeHepHas U KoMIbloTepHas rpaduka» 51.0.07 saBnseTcs 6a3oBoi
OUCLUIIMHON LKMKJIa y4eOHOTO IjlaHa NMOATO0TOBKM OaKajaBpHaTa [0 HaIpaBIeHUIO
«11.03.01 Paguorexuuka». M3yyeHue gucuuniauibl «HXeHepHas U KOMIbIOTEPHAs
rpaduKka» OCHOBHIBaeTCqd Ha 0a3e 3HaHUU, YMEHUU U KOMIETEHIUU, MONyYeHHBIX
CTyAEeHTaMU B XO[1€ OCBOEHUS LIKOJIBHBIX KyPCOB.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JIS pellleHus 3amay npodeccuoHanbHou aestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIIMHEL

P 1. Beemenue. MeTOOH 11 WPOBAHUSI M WPOBAHU

[IpemMeT Kypca, ero poib U 3HaueHue B IIOATOTOBKE UHKeHepa. MeToas!
npoenpoBanus.lleHTpanbHOE U IapalebHOe IIPOeIiPOBaHNe U UX OCHOBHBIE
cBorcTBa.CucTeMa ByX U TPEX IJIOCKOCTeH. 3d MOfeIupoBaHue.

Paspen 2. OcHoBubie ceefenns 00 ECK]I. ITpaBuia obopMIeHUS YePTEKEH.

[TonsATHSA 0 CTaHOAPTe U cTaHmapTu3amnuu. Kateropuu cranmapToB. Ctanmaptel ECK]I:cocTas,
knaccupukarus, ooo3nauenus.Ctangaptel ECKJII Ha ohopMIeHne YepTEekKen:

dbopMaTel, MacIITabbl, MUHUY, MPUPTH yepTéxHbIe.OhopMIeHNE U YepTexkKa.

Paspen 3. M3o6paxenus.HaHeceHne pa3MepoB Ha YepTexKax.

Knaccudukanus n3o0paxkeHUN: BUIB, Pa3pe3bl, CEUEHUS U BEIHOCHEIE 9JIEMEHTHI. Y CIIOBHOCTH
U yTIpoIieHus B u3obpaxeHusx. ['papuyeckoe n3obpaxkeHre MaTepuasoB Ha yepTexkax. OOmue
IIpaBUJla HaHECEHUSIPA3MePOB Ha YepTexkKaX(BLIHOCHBEIE, Pa3MEPHEIE TMHUY, Pa3MepHBIe YUCTa,
YCJIOBHBIE 3HAKM).

Pasmen 4. YepTexku geTaneu.

Bupbl u3menuit 1 KOHCTPYKTOPCKUX TOKyMeHTOB. O603HaueHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexu meTalnel: cogepxkanue u TpeboBaHue K odhopmnenuio. CBsi3b GOpMH feTanu
CHeoOXOOUMBIMYHKCIIOM u300paxkeHuu. BeiOop rinaBHOr0 n306paxeHusi. OCHOBHEE METOOUKHI
Ha3Ha4YeHUs YUCJla Pa3MePOB HauepTexKe: pa3Mepsl POPMHEI ¥ B3aUMHOTO PACIOJIOXKeHUs, 0a3bl
IUIST OTCYETa Pa3MepoB. YCIOBHOCTH U300pazkeHusT pe3bObl Ha CTEPXKHE U B OTBEPCTHH.

P KoHCTPYKTOPCKAasa JOKYMEHTAIINS H YH nuauny. v KEHNS BbEMHBIX
Y _Hepa3bhEMHBIX COeIMHEHUN,

KoHCTpyKTOpCKas JOKyMEeHTaIlusI Ha COOPOYHYIO eqUHUIY. BUIEl yepTekel U uX Ha3HAYeHus.
COopouHHIH 4epTeéxK: comepxkanue U TpeboBaHue K obopmiieHuto. Crenudukarims:
Ha3HaYEeHUEUIOPSAA0K3aoJHeHUsI. BUgbl pa3bEMHBIX COefUHEeHU, BUIbl HEpa3bEMHBIX
COeqUHEHNUH.
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Paspen 6. YTeHne u geTagupoBaHue YepTeka COOPOYHON eIUHHUIIEL.
OO1mas MeTOMKA YTEHUS YepTexka COOPOYHON eqUHHUIILL. Y4YeT YCI0BHOCTeH n300paxkeHus Ha

cOOpPOYHEIX YepTexkax. [TocnemoBaTeIbHOCTh YTEHUS M 0COOEHHOCTH HeTaTupPOBaHUS.
Paspmen 7. CxeMbl 3JIEKTPUYECKUE.

O61ue TpeOOBaHMS K BBHIITOTHEHUIO 3JIEKTPUYECKUX CXeM. [IpaBuiia BHIIIOTHEHUS
MIPUHIMUIIKAATbHEIX cXeM. [IpaBuiia BHIIOTHEHUS IIePeYHs 3JIEMEHTOB.

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3aueT

b51.0.08 9Konoeus

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « DKOJIOTUS» SIBJISETCS:

IOAITOTOBKa 00y4aromuxcs K cCoOMI0NeHNI0 B paMKaX CBoel IpodeCCuoHaNIbHOU
IesiTeIbHOCTH YCTAHOBJIEHHBIX 3aKOHOMIATe/IbCTBOM TPeOOBaHUY B 00/1acTH
9KOJIOTMYeCcKoi 0e30MMaCHOCTH ¥ OXPaHbl OKPYyKarolllel Cpefbl.

Mecto pucuuniuHe B CTpykType OI1

OucuunnuHa «J3konorus» 51.0.14 sBnsgeTcs 6a30BO# OUCHUIIINHON HMUKIA Y4eOHOTO
IJlaHa IOATOTOBKM OakKallaBpuaTa mo HampaBineHuio «11.03.01 PaguorexHukKa».
W3ydyeHue OUCHUNIUHBE «JKOJIOTHUS» OCHOBHIBaeTCS Ha 6a3le 3HaAHUM, YMEHUHN U
KOMIIETEHIMM, TI0OJIy4EHHBIX CTyIeHTaM| B X0[le OCBOEHUS IIKOJIbHBIX KYPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBleH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnioco0eH ompenensaTh KPYT 3aayd B paMKaX ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX pEeIleHus, UCXOMS U3 JeNCTBYIOUINX ITPABOBEIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenui (YK-2)

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEAHEBHOM XKU3HU U B TPOo(PeCcCuoHaNTbHOU
OesiTeIbHOCTY 0e30IacCHBIE YCIIOBUS XKU3HEIesATeIbHOCTY AJIS COXPaHEHUS TPUPOTHON CPe[H,
obecre4eHusT YCTOMUYMBOTO PA3BUTUS 00IIECTBa, B TOM YKCJIE NIPYU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYallli ¥ BOEHHBIX KOHMITUKTOB (YK-8)

13




CopepxkaHue OUCIUIIINHEI

Paspen 1. TeopeTruyeckre OCHOBEL 9KOJIOTUN

HcxogHble MOHATHSA: IPUPOA, OKpyXKalolias Cpefia, OXpaHa IIPUPOAE], OXpaHa OKpyXKarwllen
Cpe[bl, IPUPOMOIIoIb30Banue. [IpeaMeT 1 3ajayy 9KOJIOTUM KaK HayKU U KaK MAPOBO33PEHU.
CTpyKTypa COBpEMEHHOU 3KOJI0TUH. COBPEMEHHEBIN STAll IPUPOAOII0IL30BaHNUS U OXPaHbI
OKpyzXKalolen cpefbl. [[pMHIUIE, 3aKOHHI ¥ IIpaBuiia QyHKIMOHNPOBaHUS T'€0- U 9KOCUCTEM.
9xonoruyeckue (HakTops cpenrl. [IoHATHE 3KONTOTMYECKOTO dakTopa. PasHoobOpasue u
Knaccudukaimsa GakTopoB cpefbl. 3aKoHH JInbuxa u lendopna. [ToHATHSA TUMUTUPYIOIIETO
(dhakTOpa ¥ 3KOJIOTUYECKON HUIIK. AJanTalus OpraHu3MOB K 9KOJIOTUYECKUM (aKTopaM.
[TonsTHe aganTauuy. Bugsl afganTaluii OpraHu3MoB K U3MEHEHUSIM 9K0JI0TUYeCKUX (haKTOPOB.
Paszgen 2. [TpupogHble pecypchl U rnobanbHbIe 9KOIOTHYEeCKHE TPO0IeME

[ToHsATHE 3KONIOTUYECKUX MPOOIEM, TIOOXOMH K UX KiIacCU(PUKALUKU U METOILI OLIEHK! OCTPOTHI.
AtMmochepHBIe, BOOHBIE, 3eMeJIbHbIe, OM0IOrHYecKre U KOMITJIEKCHEIE 9KOJIOTHYeCKHe
mpo6eMbl. KpuTepuu OIeHKU OCTPOTHI 9KOJIOTUYeCKUX mpobiieM. ITogxoabl K BHIEIEHUIO U
OlLIeHKe IIPUOPUTETHOCTH T100anbHEIX Tpob6eM. CoCcTaB M CTPYKTypa ri106aIbHBIX
3KoJIoTHYecKux mpobiaem. [leMorpaduyeckas, sHEpreTUdYecKasi, MUHepPaJIbHO-CEIPheBasi,
IIPOIOBOJILCTBEHHAS TPOOIIEMEI.

P MaIbHO-3KOHOMWYECKHE aCIeKThl 9KOIOTUHI

[TonsaTue o MpupOgHLIX pecypcax. Knaccudpukanus npupogHBIX pecypcoB. KagacTpet
NIPUPOOHBIX PecypcoB. HopMaTUBEI KaueCTBa OKPYyXKalollel Cpeabl. JKOJIOTUYECKNe CTaHOapThI.
ConuanbHO-3K0JI0THYeCKre KOHGMUKTH. OCHOBHBIE THIIBI COLMATbHO-3KOJIOTUYECKUX
KOH(MUKTOB. OKOI03KOIOTUYECKU TTHap.

Pasmen 4. ATMochepHbI#H BO3OYX U MPOGIIeMBI €70 0XPaHbI

CocTtaB aTmMocdepHOTo Bo3ayxa U GyHKIUMU aTMOCGepH B r1obanbHOM reocucteMe. CBOMCTBa
Haunbosiee pacIpPoCTPaHEHHBIX BEIIECTB, 3arPSA3HAIOIINX aTMOCPEPHEIH BO3AyX. ATMOChHEPHBIN
cMor u ero Bupkl. ITpo6aema rimobanbHOTo notemnneHus. [TpobiemMa aTMochepHOro 030Ha.
[TpoGneMa KHUCNIOTHBIX Joxkael. OcoOeHHOCTH MUKPOKJIMMaTa 1 JIOKalIbHOe 3arpsi3HeHue
BO3[yXa B ropofiax ¥ MPOMEIIIJIEHHEIX 30HaX. AIMUHUACTPATUBHEIE U 9KOHOMUYECKHE
MeXaHU3MEl OXpaHBl aTMOC(hEPHOro Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTM0oChepHOro
Bo3nyxa. OCHOBHEIE HaIlpaBlieHUs OXpaHbl aTMoc(epHoro Bo3gyxa. OCHOBHEIE THITHI
IIBIJIETa3004YHMCTHOTO 060PYAOBaHUS ¥ IIPUHIUIIEL €T0 PaOOTHI.

Pasgen 5. BonHEle peCcypchHL ¥ UX OXpaHa

Bopgntble pecypchl 4 ux B0O300HOBIEHNE. AHTPOIIOTEHHBIE H3MEHEHUS 3JIEMEHTOB
TUOPOJIOTHYECKOTO IIMKJIa M UX MOCNIeACTBUS. ICTOUHUKY 3arpsi3HEHUS ITOBEPXHOCTHHIX 1
mmoA3eMHBIX Bof. CBOMCTBa Hauboee PacIpoCTPaHEHHBIX BEIIECTB, 3arPSI3HSIIOIINX
ITIOBEPXHOCTHHIE U TIOJI3€MHEIE BOOLL. dPTpoduKanus BogoeMoB. CaMOOUHIIIEHUE.
AOMUHUCTPATUBHEIE U SKOHOMHUYECKHE MeXaHU3MHbl OXPaHbl BOIHEIX 005eKTOB. HopMupoBaHue
3arpsisHEHUs IOBEPXHOCTHRIX U IOJI3eMHAEIX Bofl. OCHOBHBEIE HAIPaBIIEHUST OXPaHBI BO:
COBEPIIIEHCTBOBAHME TEXHOJIOTUH ¥ CHUKEHHUE BONOMOTPEOIeHus.

P MIEIIOIb30BaHU

3eMienonb3oBanue. Opugudyeckrue 1 9KOHOMUAYECKHEe MeXaHU3MbI PeryIupoBaHusi. Kateropun
3eMeJib. 3eMebHBIE PECYPCHL U TIOUBBL: COOTHOIIEHUE MTOHITHM. MeCTO II0YB B 9KOCHCTEMAX.
O6opaunBaeMOCTh ITOYB. 3arpsi3HeHNe U HapyIleHusl 3eMellb. PeKynbTuBauus.

P 7 HU TXO0OAMU

3akoHOMaTeNbHEIE TPeOoBaHUS K o0paleHuio ¢ 0TxogamMu. OCHOBHBIE BUIHI ITPOMBIIITIEHHBIX
OTXOMIOB ¥ METOAHBI UX yTUNMHU3aluuu. CelbCKOX03A1MCTBEHHBIE OTXOOEL. TBEpOble KOMMYHAJIbHEIE
OTXOMHI ¥ CITOCOOBI UX YTUIU3ALUKU. DJIEKTPOHHBIE OTXOMHI, ITPOOIEMBl UX YTUIU3ALUY U TIYTH UX
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pelIeHus.

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

3auer

b1.0.09 IIpaeosederHue

lenu ocBOeHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIINIUHEL «[IpaBoBemeHUE» SABISIETCS:
dbopMmupoBaHue 6a30BHIX 3HAHUM (MTPeACTaBIEeHNUI) 0 TOCYOApCTBe U IIpaBe Kak
0co00M TIOPSITKE OTHOIIEHUH B 0OIECTBE, a TaKxkKe 00 0COOEHHOCTSIX OCHOBHEIX
OoTpacier POCCUMCKOTro IpaBa.

MecTo pucuuniavHe B CTpykType OII1

Oucnunnuia «IIpaBoBemenue» B51.0.09 sBnsercs 6a30BO¥ OUCHUIIIMHONW HUKIIA
yueOHOTO TMJlaHa NOATOTOBKM OakanaBpuaTa o HampaBiaeHuio «11.03.01
Paguorexnuka». M3yyenue gucuuniuHbl «IIpaBoBedeHUe» OCHOBHIBaeTCs Ha 0a3se
3HaHMUU, YMEHUN U KOMIIETEHLUH, NMONY4YEHHBX CTYAEeHTaM{d B XOJd€ OCBOEHUS
IIIKOJIBHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuE ¢ PT'OC:

- Crmoco6eH ompefensiTh KPYT 3afiad B paMKax [I0CTaBJIEHHOM LIeNId U BEIOMPATh ONTUMAJIbHEIE
C1I0CcOOBI UX PEIIeHNs, UCXOMs U3 e CTBYIOIMINX IPABOBEIX HOPM, UMEIOIIUXCS PECYPCOB U
orpanuuenui (YK-2)

- Crmoco6eH GpopMUPOBaTh HETEPIUMOE OTHOIIEHNE K KOppynimoHHoMy nosenenuio (YK-10)

CopepxkaHue OUCIUIIINHEI

Paszgen 1. OCHOBHL TeOpUY rOCygapcTBa U IpaBa
[Tonstue npasa. [ToHgTHe rocygapcTBa. KoHIeNIMY IPOUCXOKAEHUS TOCYyapCcTBa U IIpaBa.

Hopwma npaBa. HopMaTHBHO-IPaBOBEIE aKTHI.

Paspen 2. OTpacnu npaBa B PO
KonctutyurornHoe npaBo. ['paxkpaHckoe npaBo. TpymoBoe npaBo. CeMeiiHOe IIpaBo.
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Pazmen 3. MHGoOpMaIIMOHHOE IIPABO.

CTpyKTypa 1 cofepzKaHre HHGOPMAIMOHHOTO ITpaBa

Paspmen 4. 3BomonKg CUCTEMEI IIPaBa
STamkl pa3BUTUS CUCTEMEH IIpaBa

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

Bb1.0.10 ®u3uueckaa Kyabmypa u cnopm

e ocBOEHHUS OUCHUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHE «PU3ndecKas KyJabTypa U CIIOPT» SBISETCS:

nu3ydeHue u popMupoBaHrue GU3NYECKON KYIbTYPhI TUYHOCTH U CIIOCOOHOCTH
HaIPaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NUECKOM KYIbTYPHI,
CIIOPTa U TypuU3Ma IJIg COXPaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
IIOITOTOBKY ¥ CaMOTIOATOTOBKM K OymyIel XXu3HU U MPodecCruoHaIbHON NesTeTbHOCTH

MecTo pucuuniavHel B CTpyKType OI1

HucuunnvHa «Pusmdeckasa KynbTypa u cnopt» 51.0.10 aBnseTcsa ogHON U3 OUCLUIIIAH
00s13aTeIbHOM YacTu y4eOHOro IiaHa IMOATOTOBKM 0aKajaBpuaTa IO HalpaBeHHUIO
«11.03.01 Paguotexnuka». HCXOOHBINM YPOBEHDb 3HAHUU ¥ YMEHUM, KOTOPHIMU [OJI2KEH
o6namaTh CTYOEHT, MPUCTYNAas K M3YYEHUIO MAHHOU OUCIUIJIMHEBIL, ONpenessieTcs
M3y4eHNEM TaKUX OUCLUIIINH, Kak .

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIIeAYIOMINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- CriocobeH noaepKuUBaTh AOIKHBIN YPOBEHD (GU3NUECKO TOATOTOBIEHHOCTH AJIS
obecreyeHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCTH (YK-7)

CopepkaHue OUCIUATIIHHEL

Paspmen 1. ®u3myeckas KyabTypa B IpodeccrnoHaabHOM MOATOTOBKE CTYIEHTOB W CIOPTUBHAS
IIOATOTOBKA CT HTOB B BATEJIbHOM II
duznyeckas KyJIbTypa B HpO(I)eCCHOHaHBHOfI IIOATOTOBKE CTYOEHTOB U COIIMOKYJIETYPHOE
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pas3BUTHE JIUYHOCTHU CTymeHTa. ColranbHO-0M0I0THYeCKe OCHOBH afjaliTalliy OpraHu3Ma
YyeJioBeKa K (pu3n4eckoi 1 yMCTBEHHOM [IesITeIbHOCTH, paKTopaM cpemsl obutanus. O0pa3
XKU3HU U €T0 OTPakeHue B mpodeccruoHanbHOM gesiTenbHocTH. O0mmas hpusnyeckas u
CIIOPTUBHAS MTOATOTOBKA CTYNEHTOB B 00pa30oBaTeIbHOM IIpoliecce. MeToou4yecKre OCHOBHI
CaMOCTOSITEJIbHBIX 3aHATUY PU3NUYECKUMHU YIIPaKHEHUSIMHU U CAaMOKOHTPOJIb B IIPOLiecce
3aHaTHi. [IpodeccruoHanbHO-IPUKIIagHas Guanyeckas MOATOTOBKa OyIyIIUX CIIEI[MaIiCTOB
(TITIOII).

Paspen 2. 5a30BhIf KOMIIEKC 3aHATHM 10 00111e Gu3nyecKoit IOOr0TOBKE.

YrnpaxXHeHus {7 Pa3BUTUST OCHOBHEIX (pr3nyeckux KauecTB. COBepIIeHCTBOBAHNE
KOOPOUHAIIMOHHAIX CITOCOOHOCTEH.

Paspen 3. Kommnekc 3aHSATHY 110 00111e# GU3M4YeCcKol IOATOTOBKE.

YrpaxxHeHus A7 Pa3BUTUS BEIHOCIIUBOCTH, CUJIbI, JIOBKOCTH, OBICTPOTHI, TUOKOCTH.
Hcronb30BaHue MOIBUKHEBIX, CIIOPTUBHBIX UT'D.

OO1mast TPYA0EMKOCTD AUCITUILINHEL
72 gac(oB), 2 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

3aueT

Bb1.0.11 Teopus eeposimHocmeli u Mamemamu4eckdasi cmamucmuka

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenpio mpenogaBaHus OTUCLHUIIINHLL «Teopus BepOATHOCTEN U MaTeMaTudecKas
CTATUCTHKA» SBIISETCS:

dbopmupoBaHue pyHIaMeHTa MOATOTOBKY OyIyIIUX CIIEeIMaNIuCcTOB B 001aCTU
BBICIIIEY MAaTEMATUKH, a TaKxXKe, CO3[laBaTh He0OX0OUMYI0 6a3y MJIs YCIIEIIHOT0
OBJIafeHUS TOCNIEAYIOUIMMY CIIelIMaTbHEIMY TUCHUIIINHAMY y4eOHOTOo IITaHa.

MecTo pucuuniavHe B CTpykType Ol

MaTeMaTuKa».

HOucuunnuia «Teopusi BepOATHOCTEM U MaTeMaTudeckas cratuctuka» b1.0.11
SIBISETCS OOHOM M3 OUCLUUIININH 0053aTebHOM 4YacTu yueOHOTO IjaHa MOATOTOBKU
O6akanmaBpuaTta no HampaBneHuio «11.03.01 PaguorexHuka». W CXOOHHN ypPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU [OJXKeH o0jlagaTh CTYAEHT, MPUCTYNas K U3y4YeHHUI0
OaHHOUW OUCIUIIIMHEL, ONpedenseTcs U3y4YeHWeM TaKuxX OUCLUIIIWH, KaK «BrIciIas

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

- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
IJIs pellleHus 3afay nHxeHepHoU mestenbHoCcTH (OITK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Cny4aliHble COOBITHS
OCHOBHBIE TTOHSTHS TEOPUH BepPosiTHOCTeM. COOBITHS. BeposiTHOCTE COOBITHS. CTaTUCTUYECKUM

IIOAXO[ K OIIMCAHUIO CIyYalHbIX ABJIeHNU. HemocpeaCcTBeHHOe onpefeieHre BePOSITHOCTEN.
OneMeHTH KOMOMHATOPUKHU. Pa3aMereHusi, mepecTaHoOBKY, coueTaHusi. Anrebpa COOBITUH.
AKCrOMEH Teopuyu BeposSTHOCTel. OCHOBHBIE TEOPEMBI TEOPUH BEPOSATHOCTEN: TeopeMa
CJI0KEHUS BEepPOSITHOCTEN, TeopeMa YMHOXKEHUS BePOsITHOCTEX, (popMyIia MOJIHOK BEPOSITHOCTH,
TeopeMa rumnore3 (popmyna baiieca). [TocnenoBaTenbHOCTh He3aBUCUMBIX UCIIBITAHUM.
Pacnpenenenue [lyaccoHa. JlokanbHasa U MHTerpasabHasa TeopeMbl MyaBpa-Jlaniaca

Pasgen 2. CnyyaliHble BeTUYUHE

IMCKpeTHBIE CIyYalHblEe BEJIMUUHEL. Pacrpenenenre IUCKPETHON CIyYaliHON BETUYMHHEI.
HemnpephiBHLIE CNTy4YaiiHble BeNMUYUHHL. [ITOTHOCTE CITy4aHOM BeNMUYUHBL. OYHKIUS
pacmpenenenus. YuCIoBble XapaKTEPUCTUKY CITyYalHBIX BEJIMUUH. MaTeMaTHu4ecKoe
oXupaHue. MOMEHTHI BTOPOTO MOPsiKa. 3aKOH paBHOMEPHOU MJIOTHOCTU. 3aK0H IlyaccoHa.
OpHOMEpHOE HOpPMa/bHOE pacipefeeHue.

P MHOTOMEDHE YalHbe BeINYNHEB

CucTeMHl CTy4alHBIX BEJIMUMH (CIy4daliHble BEKTOPHI). OYHKIMS pacupefeneHusi. Y CIOBHEIE
3aKOHBI paclnpefesieHrs. 3aBUCHMbIE U He3aBUCUMBIE CIIydYalHbIe BEJIMUMHEBL. YK CIIOBEIE
XapaKTEPUCTUKYU CUCTEMBI ABYX CITy4YaWHBIX BeTUUYUH. KOpPPenaIuoOHHbIM MOMEHT.
Koaddunuent koppensiuu. HopManbHBIM 3aKOH Ha IMJI0OCKOCTHA. BEPOSTHOCTD MOMagaHus B
0071aCTh MMPOU3BOJIBHON (DOPMHI.

Paspen 4. [IpenenbHbIE TEOPEMBL TEOPUU BEPOITHOCTEN

[IpemenbHEIE TEOPEMEI TEOPHHU BeposiTHOCTEM. HepaBeHCTBO YebkImeBa. 3aK0OH OOIBIINX YHUCE].
Teopema Beprynnu. LleHTpanbHas npenesbHas TeopeMa

Pazpen 5. llenu MapkoBa

OCHOBHBIE ITOHATHS TEOPUH CITy4alHBIX IPOLIeCCOB. MapKOBCKHUe Iporecch. CBOKCTBA U
BEPOSITHBIE XapaKTEPUCTUKH

Paspen 6. MaTeMaTu4yeckas CTaTUCTHKA

OCHOBHBIE 3a[laY¥ MaTeMaTU4YeCKOU CTaTUCTUKU. CTaTuCcTUYeCKasd QyHKIUA pacupeneieHus.
Cratuctuyeckuit psn. I'ucrorpamma. O6paboTka oneiToB. OIEHKY [JIsT MaTEMaTUYECKOTO
O0XUIaHUS U OuClepcun. [JoBepuTebHEIe HHTEPBAJIE U JOBEPUTEIbHEIE BEPOSTHOCTH.
BripaBHUBaHUe cTaTUCTHYEeCKUX psagoB. Kputepuu cornacus (ITupcona, @umepa, KomMoroposa,
CThIOEHTA).

Paspen 7. MeTonbl M3y4YeHUS CTATUCTUYECKUX 3aBUCUMOCTEN

[Tonstue Koppensiuuu. OLleHKH TECHOTH CBI3U. PerpeccuonHbM aHanu3. CTaTUCTUYECKUN
aHaJIu3 Mojenen.

OO1mas TPyA0EMKOCTD AUCIUIIIMHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.12 OpeaaHu3auus u ynpae/eHue npeonpusimusimu

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio IpenofaBaHus OUCHUILINHEL «OpraHu3alys U yIIpaBleHne

IPEONPUITUIMU» SIBIISETCS:
n3ydeHue TEOPETUYECKUX OCHOB U IOJTyUYeHue MPaKTUYeCKUX HaBLIKOB B 00/1acTu

OpraHU3alluY U YIIPABIEHUS MPEOIPUITUSIMY (OpraHu3alusiMu), IpuodpeTeHne
CTy[IleHTaMH{ KOMIIJIEKCHBEIX 3HaHUM O MIPUHIMIIaX U 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS OPraHu3allii KaK X035MCTBEHHOU CUCTEMBI, 0 METOgax
yIIpaBlIeHUS OesTeIbHOCTRIO U pecypcaMy OpraHu3alyy B L[eIsX MOBHIIIEHUS ee
3(pHEeKTUBHOCTH.

MecTo pucuuniavHe B CTpyKType OI1

Hucuunnvaa «OpraHu3anus U ynpasjieHue npegnpuatuamu» 51.0.12 aBnsgeTcsa ogHOU
M3 OUCHUIIINH 00s3aTelbHas 4acTh yueOHOIo IjlaHa IOATOTOBKU OakKajlaBpuaTa IIO
HanpasneHuwo «11.03.01 PaguotexHuka». HMCXOOHBIM YPOBEHb 3HAHUU U YMEHUY,
KOTOPLIMU [IOJIKeH 00JlafaTh CTYAEHT, MPUCTyNas K U3yYeHUI0 JaHHO! OUCIUIIIUHEL,
ompenenseTcd U3y4YeHUeM TaKUuX OUCHUIIINH, Kak «[IpaBoBefeHue»; «OKOJIOTUSI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIeAYIOMNX KOMIETEHIINN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH ompeensiTh KPyT 3aayd B paMKax [TOCTABIEHHOM I ¥ BLIOMPATh ONTUMAaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUINX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuuenui (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIeMCTBYE M Peaii30BLIBATE CBOIO POJIb B
komaume (YK-3)

- Crioco6eH MpuHUMATh 000CHOBAHHBIE 9KOHOMUYECKHUE PEIIeHUS B Pa3IMYHBIX 001acTsIX
xusHegesatensHoctu (YK-9)

CopepxkaHue OUCIUIIINHEI

Paszgen 1. CyImHOCTE ¥ copepkKaHVe OpraHu3allii U VIpaBlIeHNWs IpedIpuaTieM
[TonsTe «ynpaBieHue». B3auMOCBSI3b OHATUMN «yIIpPaBJIeHUE» U «MEHEeNKMEeHT». YIIpaBJieHUe

Kak QYHKLXS U mpolecc. Bunbl yrpaBneH4YecKol nesaTenbHoCcTH. OCHOBHBIE QYHKINAN
yIpaBJieHus. YIIpaBiieHue KaK UCKyCCTBO. YIIpaBiieHue KakK HayKa. YIIpaBlieHue opraHu3anuei
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Kak ammapar yIpaBiIeHus.

Paspen 2. TeopeTryecKkre OCHOBHL YIIPABIEHUS

OBomonua yrnpaBieHdeckoil Meiciu B XX Beke. [IIkoyia HaygyHOro ynpaBneHus. [IpuHIKIEL
HayuHoro MeHemxmeHTa @.Y. Teinopa. Knaccuueckas (aiMuHHACTpPaTUBHAS) 1IKOla. Hay4uHble
npuHIUIH yrnpaBiaeHus A.®anond. [1IKona yemoBe4eCKUX OTHOLIEHUY U TOBeeHUeCKUX HayK.
Barnspbl Ha yIpaBieHre B paMKaX «3aMKHYTOK» CHUCTEMBI. JBOJIIOIUS TEOPETUUECKUX OCHOB
yIIpaBjIeHUs BO BTOPOU MOJI0BHMHE XX BeKa. Teopuu MpUHATUSA PELIEHNN U KOITUYEeCTBEHHOI 0
noaxofa. CUTyallMOHHBIY ITOOXOM K yIIpaBieHu0. Teopus cTpaTeruu. Teopuu MHHOBAIUU U
JIAOepCTBa. B3rnsagel Ha yIpaBieHUe B paMKaX «OTKPHITOW» CUCTeMbl. PopMupOBaHNE HOBBIX
[IPUHIUIIOB yIpaBieHus. [lelleHTpanu3alus CUCTEMHI yipaBieHus. [lonulleHTpuYecKas
crucTeMa X039 CTBOBaHUA. COIlMaIbHO OPUEHTUPOBAHHBIE CUCTEMHI.

Pazgen 3. ComepxkaHnue ¥ 0COOEHHOCTH YIPaBIeHYECKON meaTenbHOCTH. KBannbuKkanyuoHHEIE
TpeOOBaHUA K MeHeIKepam

CyIIHOCTD yIIpaBlIeHU Kak AesITeIbHOCTU. XapaKTepHBIE YePTHl TPyAa MEHEIXKEPOB.
TBOpYecKuii XxapakTep yIpaBleH4eCcKoro Tpyga. OCHOBHOE cofepKaHUe Tpy[da MeHeOKepOoB.
CoctaB ¢yHKIME yupaBneHus. TpeOoBaHus, IPeabsIBIseMble K TPodecCHoHaTbHOM
KOMIIeTeHIIM MeHemxkepaM. OCO6eHHOCTH Tpyma MeHenxKepoB. Pojib MeHeqKepoB B
opraHu3aluy. Momenb COBpeMEHHOT'0 MeHexkepa. Pa3menenue Tpyna B yrnpasnenuu. Oburue
(MuHEeVHBIE) U PYHKLIKMOHAIbHEIE MeHeXKephl. CTPYKTYPHOE pa3feieHue Tpyda B YIIpaBIeHUH.
BepTukanpHOe pa3pesieHue TpyHda. YPOBHU yIIpaBieHusd. LleeBble OpUEHTUPE MeHeIKEePOB
BepxHero ypoBHsA. OCHOBHBIE (QYHKIIMY MeHEeIKePOB CPedHero ypoBHs. [lIolHOMOYHUS U
GyHKIIMU MeHe[KepoB IIePBOro YPoBHSA. [0pu30HTaNIbHOE pa3feneHne Tpyna. Kateropuu
yIpaBlieHYecKux paboTHUKOB. Koomepalus Tpyna B yIpaBieHUH. MexXaHU3Mbl KOOTlepaluu
TpyOa B ynpaBineHuu. KoopauHaius Tpyna B ynpaBiaeHun. KomannHas paboTa B yIIpaBieHUHN.
CyIIHOCTh NOHATUN «TPyNIa» U «kKOMaHAa». TUIIE TPYII B opraHu3anuu. [IpeumMyiectsa
T'PYIIIOBEIX GopM opraHu3auuu Tpyna. IPheKTUBHOCTD IPYIINOBOM PabOTHL.

Pasgen 4. OCHOBHEIE TOHATHUA IIpOLiecca VIPaBIeHUs

CywmHOCTS polecca ynpasieHus. CxeMa Iporecca NPUHATUS YIIPaBIeHYeCKUX PelleHu.
CocTaBHbIE YaCTH IIpoliecca MPUHSITHS yIIpPaBIeHUYeCKUX pelneHuii. [IoHaTus «mnpobiemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmynupoBaHus mpobdaeM. CymHOCTs TPOOIEMHON CUTYalUH.
YyacTHUKM Tpollecca MpUHATHS pelnennii. CyObeKTH pelleHus. [IpeuMylecTBa ¥ HeOCTATKH
MHOUBUAYaIbHBIX pelneHni. [I[penMyinecTBa ¥ HEAOCTATKU I'PYIIIOBOTO PUHATUS PEIIEHUN.
Bupel pelieHui B 3aBUCUMOCTH OT CTENEHU y4YaCTHUs ITIepCOHaNa opranu3auuu. [lousaTue
«yTIpaBlieHuYeCcKoe pemieHue». TpeOoBaHNUs, IPeObsBIsIEMEIE K YIIPaBI€HUECKUM PEIIeHNIM.
dakTOpHI, OKa3bIBalOIIKe BAUSHIE Ha yIIpaBlieHYecKue pemeHus. Knaccudukaims
yIIpaBjeHYeCKUX pelreHuni. [I[porpaMmMupyeMele U HEIIPOrpaMMUpPyeMbIe PeIleHU.

Pasgen 5. ba30Bbie KOHIIENIWU ¥ METOOUKYN OIPUHATHAS YIIPABIEHYECKUX DEIIeHUN

Ba3oBrie KOHIIENIUY IIpoliecca MPUHATUS pelleHud. MHTYUTUBHBIM MOAXO0M K MPUHSATHIO
pemieHuy. PanyonanbHasg MOOEeNb IIpoliecca MPUHATHSA PelleHni. JTallbl IPoLecca IPUHATUS
pelleHny B KI1acCH4eCKou Moaenu. Lleny 1 KpuTepuu OLIeHKU AelCTBUM. Kputepuu-
OTPaHUYEHUS ¥ KPUTEPUU-ONTUMU3anuu. OrpaHUYeHUs B UCIIOIb30BAHUU PalliOHaIbHOU
MOZeNu NPUHATHSA PellleHni. AlbTepHaTUBHBIE MOLENIN MIpoliecca MPUHATUS pelleHud. Mopaenb
OTPaHMYEHHOU PaloOHaIbHOCTH. YAOBIETBOPUTEIIBHOE pelleHre. PeTpoceKTuBHas MOLeb.
Metopt! yipaBneHnusi. O6IieHayYHbIe METOOB yIIpaBieHus. CUCTeMHBIN moaxon. KoMIekcHBIN
nogxon. MopenvpoBaHue. DKOHOMUKO-MaTeMaTUdYeCKe METOObl. DKCIIepUMEeHTUPOBaHue.
KoHkpeTHO-uCcTOPHYECKHH moaxon. MeToOnl COIMOIOTUYECKUX UCCIIeqOBaHuK. MeTombl
yIpaBiieHust QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OpPTraHu3aluy. MeTombl BEIITOTHEHUS OOIITIX
GyHKUMY yIpaBieHusi. MeTonbl perieHus npodneM. [IpuynHHO-CIIeCTBeHHAS JuarpaMma.
MeTonm HOMMHAIBHOU TPYIINIOBOM TEeXHUKHU. [JenbGUCKUN MeTOM. MeToq MO3roBoi aTakKH.
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MeTop nepeBa pPeIIeHnn.

Paspen 6. [InaHvpoBaHue M CTpaTerus yiipaBlaeHUs NPeaIpUITeM

CyimHoCTh N1aHMpOBaHusA B opranu3auuu. [InaHupoBaHUe Kak Ipoliecc yipasieHus. Cucrema
IIJIAHOB OpraHu3anuy. BUAL IaHOB OpPraHU3alyy 110 AJIMTEILHOCTY IIJIAaHOBOT' O IIEPUOLA.
CoBpeMeHHEIE ITOAXOAE! K CTPaTernu4eCcKOMY IIJIAaHUPOBAHUIO U €0 POJIA. BUAEI 11J1aHOB I10
YPOBHSAM OPTraHU3alMOHHOIO0 IlaHupoBaHus. Llenu opranu3auun. CylIIHOCTbh KaTerOpuU
«MHCcUusi» opraHu3auui. [Ipasuna popmynupoBanus Muccuu. [IoHATHE «CTpaTerudeckoe
BUpeHNne». OnmpefeneHne MOHATUS «1eIM» opraHu3auuu. TpeboBaHUs, yIUTEHIBaEMbIE IIPU
pa3paboTke 1emeii. Kputepuu Knaccudukanuy 1 rpynnupoBKY Lenel. [lepeBo nenen
opraHu3anuu. [IpUHIIUNIE TOCTPOEHUS fepeBa Lened. CucTeMa yIpaBaeHUs 110 LeIIM.
[IprHUUIEL CUCTEMBI YIIPABIEHUS 110 LeIAM. JTallbl IpoLiecca YIIpaBIeHUs 10 LeJIsM.
Konnennus ynpasieHud o pe3yabTaTaM. [IperMyliecTBa 1 HeIOCTaTKU CUCTEMEl YIIPABIIEeHUS
no uensaM. CtpaTterus opranusanuu. OnpeneneHue MOHATHAS CTPATETUU. OTalbl U 3JIEMEHTHI
MOMENHY CTPAaTeruyecKoro yrpaBieHus. AHanuTUu4YecKas paboTa rmpu BeIOOpe ¥ 000CHOBAHUU
cTtpateruu opranusanuu. SWOT-ananu3 u matpuuia BKI'. UHCTpyMeHTEl peanu3anuu
CTpaTeru4ecKux mjaaHoB.

P 7. CTPYKT [IpPaBIeHUS MPEeONPUITUL

CTpyKTypa ynpaBieHus KaK 4aCTh OPraHU3alMOHHONW CTPYKTYPHL. B3auMOCBSI3b MeX Oy
OpTraHM3allMOHHON CTPYKTYPOU U CTPYKTYPOU yIpaBieHUs opraHu3anueii. OCHOBHBIE TOHATUS
CTPYKTYPHI yripaBieHus. CyIIHOCTh IOHATUM «IIOJTHOMOYUSA», OTBETCTBEHHOCTh»,
«JleeTupoBaHue» U «BlacTh». OCHOBHBIE XapaKTEPUCTUKYU CTPYKTYPHI yIpaBieHus. [IpuHIUIIEL
IIOCTPOEHMS CTPYKTYP yIIpaBiieHUsl. TUIIOBBIE TOOXOOHI K TIOCTPOEHUIO CTPYKTYP yIPaBIeHHUS.
®opMupoBaHUe HepapXUIeCKUX CTPYKTYP yipaBnenus. KoHuenius 6:10poKpaTHIeCcKoM
CTPYKTYpPHI yrpaBieHus. ®opMuUpoBaHue OPraHUYeCKUX CTPYKTYP yIpaBieHus. TpeboBaHuUs,
NpenbsaBIisieMble K OpraHU3alMOHHEIM CTPYKTypaM yIpaBjieHus. MeTons! yIpaBileHus.
Opranu3alvOHHO-PACIOPAAUTESIbHEIE METOABL. DKOHOMUUYECKUE MeTOHH. [IpaBOBEIE METOIHL.
CornpanbHO-TICUX0JIOTUYeCKUe MeToabl. CTUNU ylipaBieHus. BUOEI CTPYKTYp yIIpaBlleHUS
opranu3zaiuei. ®aKTOpH], BIUSIONIME Ha BEIOOD BUAB CTPYKTYPHl YIIPaBIeHUSI OpraHu3aliuen.
Curtyammonnsle pakTophl Bei6opa. Pa3menenue paboT o ynpaBiieHUIo. YPOBEHD LIeHTPaIu3aluu
U JelleHTpanu3anuy. MexaHu3Mbl KOOpPAWHALKMU. BUBI CTPYKTYp yIpaBneHus. JIMHEHHO-
(GyHKIMOHANIbHAA CTPYKTYypa ylnpaBiieHus. [[MBU3MOHaIbHAA CTPYKTypa YIIpaBIeHu .
[IpoekTHasa CTPYKTypa ynpasjieHus. MaTpruHasa CTPYKTypa yIIpaBlieHus.

Pa3pen 8. OyHKIIMY MOTHBAIIMY B YIPABIEHUN IPEeONPUATAEM

CywmHOCTh NOHATHUSA «MOTUBaLusA». OnpeneneHre MOTUBALUY KakK IIpoliecca. JTallbl Iporecca
MoTuBauuu. OCHOBHBEIE TEOPHUU MOTHBAIMU. MoTuBaLus 1o notpedbHocTsaM. [Tupamuna
notpebHOCTEl. Teopust MOTUBAIINY Yepe3 uepapxuto nmorpedbHocrerr A.Macnoy. Teopust Tpex
noTpebHOCTEH. [IByx(aKTOpHAs TeOopusi MOTUBaLMU. [ urnenndeckrue GakTopsl. ®aKTOPH!
MoTuBaluu. [IpoieccyanbHble TEOPUU MOTUBAIIMU. Teopus oxXugaHuu. Teopus
CIIpaBeIuBOCTU. KOMIIIEKCHAs mpolieccyalbHas Teopusi MOTABaluu. OCHOBHBIE METO/IBI
MoTuBaluu. [IpuHykKOeHre Kak MeTo MOoTHBaluuu. CyIITHOCTh BO3HArpaXkaeHUsI KakK MeToaa
MoTuBanuu. COMUIapHOCTh KaK METO[ MOTHUBAIMK. MeTOo MOTHBAIIUU IIPUCIIOCOOIeHMe.
Cucrema HepepLIBHOTO 00y4eHus KaK (GaKTOp MOTHUBAIUU. [TupaMuia pa3BUTHUSI HAaBLIKOB
MeHenxkepa. CoBpeMeHHEIe ITOAX0Ob! K 00yueHuio MeHemxkepoB. Nuddepenunarnus o0yuyeHus
MEHEeIXePOB.

P OVHKIINY KOHTPOJIS Ha IPEINPUATUN

CyIHOCTh KOHTPOJISA KaK yIIpaBlieHuYeCKOU fesaTenbHOCTU. KOHTpOIb Kak QyHKIUS Impolecca
ynpaBnenusi. ®akTopsl, onpenensomre 3GPeKTUBHOCT KOHTPOJISA. JTallbl IpoIecca KOHTPOIIA.
Bupsl KOHTPONS B oprauu3ainuyu. CTpaTern4eCKul, TAKTUYECKUN U OIIePaTUBHBIM KOHTPOJb.
[IpemBapUTeIbHBIN, TEKYIIUHI U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kiaccudukanus KOHTPOISA 110
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GYHKUIHMOHANTBHBIM ofcucTeMaM. OCHOBHBEIE METOMIBI KOHTPOJIS B opraHu3anuu. O6Iie MeTOIb!
KOHTPOJISI. beHYMapKuHT KaK METOA KOHTPOJIA B OpraHU3alydy. TOTaJbHBIN KOHTPOJIb KauyeCTBa
Y TOTaJIbHBIM MEHEIXXMEHT KauecTBa.

Paszgen 10. CymmHOCTb, METOIH! OIIEHKY U U3MepeHUa 3(Q(QEeKTUBHOCTY VIIPaBIIEHNUS

CywmHOCTh «3(derTa» u «3pdHeKTUBHOCTH». [lIoHATHE «3(DPEKTUBHOCTD yIIPABIEHUS».
Heob6xoguMocCTh olleHKY 9(pPeKTUBHOCTH yrpaBieHus. [Ioka3aTenu n3MeHeHUs
apdexTuBHOCTH ynpasneHus. OueHKa 5QpGeKTUBHOCTYA OpraHn3anuil 3aKpHITOTO TUTIA.
[TokazaTenu sKoHOMUYECKOU 3pdekTuBHOCTU. 3MepeHne 3¢ PEeKTUBHOCTY Ha OCHOBAHUHU
OLIEHKHU KayeCTBa TPyHoBOU KU3HU. OneHKa 3¢ (PEeKTUBHOCTY OpraHU3alldil OTKPLITOTO THUIIA.
SddeKTrBHOE yIIpaBlieHNe OpraHu3alusiMy. 3afilayil MeHeIKepoB 110 9PHEeKTHBHOMY
ollepaTUBHOMY (PYHKI[MOHMPOBAHUIO OpraHu3alri. 3agaiu MeHeaXKepoB 110 3pPeKTUBHOMY
CTpaTern4eckoMy Pa3BUTHUIO OpraHU3aIuH.

O61masi TPyA0EeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPOMexKYTOYHOM aTTeCTaAlluN

3aueT

Bb1.0.13 Mamepuansl 3/1eKMPOHHOU MEeXHUKU

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio MpernofaBaHus QUCHUTIINHEL «MaTepuasbl 3JIEKTPOHHON TEXHUKU»
SIBJISIETCS:

M3yueHne CTPOEHUS ¥ CBOMCTB MaTepHasoB, Hauboee MPUMEHSIEMBIX B
pPaguOTEXHUKE, TIEKTPOHUKE U CMEXKHBIX 00/1acTaX, GOpMUPOBaHUE YMEHUN
IIPaBUILHOTO BEIOOpPA MaTepraabHOM 6a3kl A1 JOCTUKEHUS ITOCTaBIEHHBIX 1IeJIeH.

MecTo pucuuniavHel B CTpykType OII1

Hucuunnuaa «MaTtepuansl 371eKTpoHHOU TexHUKU» B1.0.13 saBnseTca OogHOU u3
OUCHUININH 0043aTeNbHON YacTH y4eOHOro ImjaHa INOATrOTOBKM OaKallaBpuaTa IO
HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIY YyPOBEHb 3HAHUU U YMEHUY,
KOTOPLIMU [OJIKeH 00JlafiaTh CTYAEHT, MPUCTyNas K U3yYeHUI0 JaHHOU OUCIUIIIUHEL,
onpepnensgeTcs N3y4eHneM TaKuX QUCLUIIINH, Kak «Briciias MmaTeMaTuKa»; «du3mka».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuu ¢ PT'OC:
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- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIEPUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEMBI 00pa00TKY U MIPeiCTaBIEHUS MONyYeHHBIX faHHbIX (OITK-2)

- CriocoGeH MPUMEHSITh METOIH! ITOMCKA, XpaHeHUsI, 00pa00TKH, aHaIu3a U MPefiCTaBIeHUs B
TpebyemoM popmaTe nHGOPMAIIUY U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocT (OITK-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne. Haznauenue, KnaccudbuKallis, CTpPOeHHEe MaTeprUaIoB. 3aBUCUMOCTh

CTPOEHUS ¥ CBOMCTB MaTEePHUAJIOB.
[TpemMeT OUCHMIIIMHE U ee 3aJauyu. Pomb MaTepuasnoB B Pa3BUTHH 3JIeMEHTApPHOU 0a3bl

anekTpoHuku. Ob1IMe CBeNeHNS 0 CTPOEHUH TBEPOLIX Tell. XMMHAUYecKas CBSI3b U BHYTpPeHHee
CTPOEHME, UX BIUSHUE Ha CBOMCTBA MaTepuanoB. OCHOBHEIE TPENCTABIIEHUS O 30HHOM TEOPUHU
TBePHOBIX Ten. Knaccudukaliis MaTepHrasioB 3JIEKTPOHHOM TEXHUKMU.

Pasgen 2. [IpoBOOHUKOBBEIE MaTepPHAILL.

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

P [IonyOpOBOOHMKOBEIE MaTePHUAIEL

Oco6eHHOCTHU CTPOEHUS IOJTYITPOBOMHUKOBLIX MaTepuaoB. COOCTBEHHEIE U TPHMECHEIe
MIOTYTIPOBOOHUKY. TeMIepaTypHas 3aBUCHUMOCTh IIPOBOJUMOCTH ITOIYIIPOBOAHUKOB. Ih(deKT
Xona B MOTYIIPOBOOHUKOBLIX MaTepranax. i3MeHeHNe CBOMCTB MOTYITPOBOTHUKOBIX
MaTepHasioB B CUIILHOM 3JIEKTPUYeCKOM 1ojie. OCHOBHBIE IIOTYIIPOBOAHUKOBEIE MaTEPHAbl: UX
0cobeHHOCTH, 00/1aCT! IPUMEHEeHUSs, CII0COOH! TOIy4YeHu .

P 4 KTPOM30JIANNOHHLIE MaTePHAAITEL

[TonsaTue nonspusauru. Bugsl nonsipusauuu AU31eKTPUKOB. OCHOBHEIE XapaKTEPUCTUKHI
OUBJIEKTPUKOB (3JIEKTPOIIPOBOIHOCTD, JUIJIEKTPHUUYECKHEe TOTePH, poboii). Kimaccudukamus
OUBJIEKTPUYECKNX MaTepHuaioB. MeTOOsl UCCIe0BaHUS AU3JIEKTPUKOB U ONPeAeNIeHus Ux
IapaMeTpOoB.

Paspmen 5. MarHWTHEIE MaTePHUAIEL

Knaccudukanus BelecTB 10 B3aUMOJEHCTBUIO C MarHUTHBEIM T1oJieM. [Iprpona MarHetTu3Mma
IIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepuanoB. HaMarauuuBanue. MarHUTOMATKYE U
MarHUTOTBEPAble MaTepuabl. [I[puMeHeHre MarHUTHEIX MaTepraiosB.

Pasmen 6. Hogeliniive HallTpaBJIEHWA W TEHOEHITWHW PDA3BUTHUA SJIEKTPOTEXHUYIECKOI'O

MaTepuanoBeIeHNs.
Bo3M0OXHOCTHY NTepexofia 0T MUKPO- K HAHO3JIEKTPOHUKE. OCHOBHBIE NTOJI0KEHUS MOJIEKYISIPHOU

37IEKTPOHUKH.

OO1mas TPyA0EMKOCTD AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auger
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b1.0.14 Teopemuueckue 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

b1.0.15 Couuonoeus

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenofaBaHus QUCHUIIIUHEL « COLMOIIOTHSI» SIBIISIETC:

dbopMupoBaHue ¥ CTYIeHTOB YMEHUS BLICTPANBaTh COLMAIbHEIE B3aUMOIECTBUS U
dbopMUpOBaHUSA COLMANTbHO-OESITETbHOCTHOM MTO3ULIMU K CBOel Oynylen
mpodeCcCuoHaNbHON OesATENTbHOCTH

Mecto pucuuniuse B CTpykType OI1

IOucnunnuaa «Comuosnorusi» 51.0.15 aBnsgeTcss 0OHOU W3 OUCIUIUIMH 00s3aTEIbHOU
YacTH y4eOHOTO NJjlaHa MOATOTOBKM OaKanaBpuaTa mo HampaBiaeHuio «11.03.01
Papuorexnuka». M CXOOHBEIM YPOBEHb 3HAHUU U YMEHHUU, KOTOPEIMU [OJIKEeH 00/1afaTh
CTY[EHT, IPUCTyIasd K U3yYEHUI0 JaHHOU OUCLUIJIMHBL, ONpefesseTcs U3ydYeHueM
TaKUX OJUCIUIIINH, KaK «dunocodus».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6eH OCyIIeCTBIATh CONMaIbHOE B3aUMOMIECTBIE U Peaanu30BhIBaTh CBOI POJIb B
koMmaHnge (YK-3)

- Crioco6eH BOCIIpHHUMATh MEXKYNIbTYpHOE pa3Hoo0pa3ue o0IIecTBa B COLUANIBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckoM KoHTekcTax (YK-5)

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

CopepxkaHue OUCIUATIINHEL

Paspen 1. [Ipegmet conronoruu. UCTopus pa3BATUS COLKUOIOTAYECKNX TEOPUM
[TpoucxoxkaeHNe TePMUHA «COMUOJIOTHsSI». OOBEKT U IpeaMeT coiuoioruu. CTpyKTypa

COIIMOJIOTHYECKOT0 3HaHUS. [IpaKTHYeCcKoe 3HaueHue conuosoruu. «ComnuanbHas Gusnka» u
coruosorus O. Konta. Conuonoruyeckuii 3pomonuonu3M ['. Crnencepa. Conuan-gapBUHU3M B
corosioruu. Teopus COIMaNbHOro mercTBHsS M. BeOepa u CcOIMasbHOTO peaan3Ma J.
opkrenma. ConmanbHasa ¢punocodpus K. Mapkca.

Paspmen 2. CounanbHas CTPYKTYPA U IPOIIeCCH 0611ecTBa

ConuasnbHBle TPYIIIH KaK 3JIEMEHTH COLIMAaIbHOM CTPYKTYPH. MeTomonorudeckue moaxonsl K
aHaNK3y conuanbHOU cTpaTuduKanuu. CollanbHas cTpaTuGUKaIg U COLManbHas
M0OUNbHOCTE. CollanbHEIe MUHCTUTYTH B CUCTEME COIMAJIbHAIX CBsA3el. ColranbHEIe HOPMBI
KakK peryJasaTophl COLMaIbHOTO B3aUMOOEeNCTBUS. MHTerpaTUBHAS POJIb IIEHHOCTEU, HOPM.
[ToHsiTHe colManbHOU HOPMEL, ee GyHKIKK. OOIIHOCTh U pa3uyue MOpajy U IIpaBa.
IleBMaHTHOE TOBeJeHNE. DTHUUECKHE OOITHOCTH. DTHUYHOCTh. CollMabHbIE XapaKTePHUCTUKHI
HaIIMOHAJIbHO-9THUYECKHUX 00pa30BaHUi, ColMaTIbHOEe HEPABEHCTBO.

Pazgen 3. ®opmMupoBaHKe CONMANbHLIX B3aUMOCBSA3EM

ComranbHble KOHTAKTHL. ColmanbHble AerdcTBusI, DopMupoBaHUe COLMANbHBIX OTHOLIEHUM.
CoumanbHBIE OTHOIIEHHUS 3aBUCHMOCTH U BJIACTH.

Pasgen 4. CounanbHas CTPYKTYpa 00IIecTBa

OCHOBHBIE 3JIEMEHTHI COLIMATBHOM CTPYKTYPH 00IecTBa. CollianbHbIE CTATYChl U POJIH.
[eTEpOreHHOCTh U HEPABEHCTBO KaK 6a30Bble XapaKTePUCTUKU 001ecTBa. ColuanbHbIe KITaCCH.
Teopus conuanbHo cTpatudukaiuu [1.CopokuHa. MHOMBUI U cOllManbHast MOOUITBHOCTD.
Pazmen 5. YenoBex u 06111eCTBO

JIM4HOCTh, UHOWBUL, MHANBUAYAIbHOCTh. TUNONOTUSA NTUYHOCTH. COLManbHbIM MOJII0C TUYHOCTH
(counanu3anus u uOeHTUDUKAIINSI TUYHOCTH). POJIb TMYHOCTU B UCTOPUM.

P HMaJIbHbIe MHCTUTYTHL

[ToHsITHE COIMAaIbHOI0 MHCTUTYTA. [Iponecc HHCTUTYLManu3aluy 1 Pa3BUTHE UHCTUTYTOB.
WHCTHUTYIIMOHAIbHEIE IPU3HAKY, MHCTUTYIIMOHAIbHEIE PYHKITMU U 0COOEHHOCTHU COIMAJIbHBIX
AHCTUTYTOB. UHCTUTYT CeMbHU, TOCYHapCTBa, LIEPKBMU.

P 7 BUALIN U HaldbHBIA KOHTPOIb

Yro npepncrasnsieT coboit meBuanusa? KakoBel MpUYKUHH geBuanuun? Coruoornyeckoe u
KYJIbTypOJIOTHYeCcKoe 00bsiCHeHNe NeBualuu. Teopus CTUrMaTU3aluy U KOHPIUKTOIOTHYEeCKUM
noaxopn. Tumbl meBuanuu. [leBranus KakK IIPOIecC Pa3BUTHUSA TUYHOCTH. COIIMaNbHEN KOHTPOIb.

OO6I1mast TPYAOEMKOCTD TUCITUIIINHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b51.0.16 Mempoao2usi, cmaHdapmu3auus u cepmugukauusi

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpemomaBaHus QUCIIUIIIUHLL « MeTPOJIOTHS, CTaHIapPTU3aLUs U
cepTuGUKAIUSI» SIBIISIETCS:

obecneuenue TpeboBanui ['ocymapcTBeHHOro O6pa3oBaTENbHOIO CTAHAAPTa K
YPOBHIO IOATOTOBKM OaKajlaBPOB B 0071aCTHU METPOJIOTUH, CTAaHAAPTU3AINHY 1
ceprudukaryu. Jucuunimia «MeTpoNIorus, CTaHIAPTU3AIUSI ¥ CEPTUDUKAIIAS»
IOMKHa CIIocOOCTBOBATh PaCUIMPEHUIO 00IIIET0 TEXHUYECKOT'0 KPYro3opa CTyIeHTOB,
PA3BUTHIO UX TBOPUYECKHUX CIIOCOOHOCTEN, YMEHUIO TBOPUYECKHU IPUMEHSTh U
CaMOCTOSITEJILHO TIOBHIIIIATh CBOM 3HAHUS.

MecTo pucuuniavHel B CTpyKType OI1

HucuunnuHa «MeTpoiorus, craigapTusauus u ceprudukanusgs» 51.0.16 aensgercs
OJHOM M3 OUCLHUIIIUH 00s3aTeIbHON YacTU y4eOHOTro MjlaHa IIOAT0TOBKY OakalaBpuaTa
o HanpasneHuwo «11.03.01 Paguorexuuka». M CXOmHBIM ypOBEHb 3HAHUU U YMEHU,
KOTOPBIMU [IOJIKEeH 00jlaflaTh CTYAEHT, MPUCTyNas K U3yUYeHUI0 JaHHON OUCIUIIIUHEL,
OllpefieNIAeTCs U3y4YeHNeM TaKUX AUCLUIIINH, Kak «BrICIIas MaTeMaTAKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD SKCIIEPUMEHTAIbHBIE UCCIIeNOBAHUS ¥ UCIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MMOIyYeHHBIX faHHBIX (OITK-2)

CopepxkaHue OUCIUATIINHEL

Pazgen 1. BeefeHne B QUCIUIINIUHY.
Benenue B gucnunnuny. OnpepneneHre TEPMUHOB: METPOJIOTHSI, TEXHUYECKOE PEryInupOBaHuUeE,

CTaHOapTH3allKs, IOATBePKIEHNe COOTBETCTBUS, CepTudUKaIms. 3HaueHne 3TUX 001acTein
3HAHUS MPU pa3paboTKe, MPOU3BOACTBE M SKCIUIyaTAIluU TeJIEKOMMYHHUKAIMOHHOTO
000pYyIOBAHUS U CPEMICTB U3MEPEHUH.

P 2 HOBEI MET THH 1 TEOPUH IOTrPENTHOCTEN
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OCHOBHBIE TEPMUHHI U OTIpefieIeHUsI B 06J1aCTH METPOJIOruu. ['ocymapcTBeHHas CHCTeMaA
obecmedyeHusT eqUHCTBA u3MepeHud. CucreMa egunul] Benuyud CH. Pa3sMepHOCTH eqUuHHII.
Bupel cpencTB u3MepeHuid. OTaloHL 1 paboune cpefcTsa uaMepenui. Kimaccudpukamms
METOHOB U CpefCcTB udMepeHnuit. Knmaccudukanuus morpemuaocteii. CuCTeMaTU4eCKue
norpewmHocTy. Cny4JaliHble IOIPELIHOCTH, JOBEPUTENIbHAS BEPOSITHOCTh M OBEPUTEIIbHBIN
“HTepBas. Pe3ynbraT U3MepeHus U ero MOrPelHOCTh. [I0rpemHoCTy KOCBEHHEIX U3MEPEHUH.
CyMmMupOBaHUe IOrpelnrHocTe. HopMupyeMble MeTPOJIOTHYEeCKHe XapaKTePUCTUKY CPELCTB
u3MepeHui. Kinaccrl TOYHOCTU CPEeACTB u3MepeHuil. [1paBuia npeacTaBieHus Pe3yabTaToB
u3MepeHnui. [IoHATHE HeONpeeIeHHOCTH pPe3yJibTaTa U3MEePEeHUH.

Paspen 3. iaMepuTenbHble IpeoOpa30BaTely IePEMEHHOI0 HAIPSIXKEeHWST ¥ TOKa. BombTMETDH

¥ aHAJIN3AaTOPHI CIIEKTPA.
KonuuecTBeHHEIE XdPaKTEePUCTHUKHU TIEPEMEHHOTO HAIIPA2XKEHMA U TOKa. Bnusanaue IIapaMeTpPoOB

BXO[HBIX IleTIell BOMbTMETPOB ¥ aMIIEPMETPOB Ha IOTPEITHOCTh U3MepeHus. 3MepuTenbHbIe
npeoOpa3oBaTeIn IePEMEHHOT0 HAMIPSIXKEHUS B IIOCTOSHHOE: CPEIHEBLITPSIMIEHHOTO 1
CpedHeKBafipaTUdeCKOro 3HaYeHU, TMKOBBIEe AEeTEKTOPH. [IpaBuio rpagyupoBKU. « OTKPHITHIE»
U «3aKpBIThIe» BXOOBI MPHUOOPOB. MaTeMaTH4eCKrue MOOEeHd BOITbTMETPOB  aMIIEPMETPOB.
Bnusinre ¢GopMHBI CUTHAJA Ha ITOKa3aHus MpubopoB. OCOOEHHOCTH U3MepeHuUs HaMPSIXKeHUs Ha
BBICOKHKX YacCTOTaX. TUIIOBEIE CTPYKTYPHBIE CXEMbI BOJIBTMETPOB ¥ aHaIU3aTOPOB CIIEKTpa.

P 4, AHaJIOTOBBIE U ITH BEL WIIOT Bl

Hab6mromeHune, n3MepeHre U UCCIeqoBaHue (GOPMHI JIEKTPUYECKUX CUTHanoB. Knaccudukanus
ocuunnorpadoB. AHanIOTOBEIE OCIUIIIOTPadkl, TUIIOBasA CTPYKTYPHAsA CXeMa, METPOJIOTUYECKHE
XapaKTepUCTUKHU. ['eHepaTOPHl TMHEWHOW pa3BePTKYU (HEMPEPHIBHOM, XKAYIIEH, 3alepKaHHOM).
Pexum BHemHed pa3BepTKHu. Ocuunnorpadrudeckre n3Mepenus. Liudposrie ocrummorpadsl,
CTPYKTypHAas CXeMa, IPUHIUIIEL pab0TH, METPOIOTUYECKHE XapaKTEePUCTHUKH, TPEUMYIIeCTBa
10 CPaBHEHUIO C aHAJIOTOBLIMY OCIIUJITIOTPadaMu.

Paspen 5. [udpoBLie W3MepeHUs YaCTOTHL, Ilepruoa, UHTePBaI0B BpeMeHH.

Metops! 1Iu(PPOBHIX U3MEPEHNN YaCTOTHOBPEMEHHBIX IITapaMeTPOB CUTHAJIOB: YaCTOTH,
[Ieprofa, UHTEPBAJIOB BpEMEHH, OTHOIIEHUS YacTOT. CTPYKTYPHBIE CXEMBI 3JIEKTPOHHOCUETHBIX
YacToToMepoB. OnIOpHEIE TeHepaTophl. MCTOYHUKY MOTPEIIHOCTEN U UX HOPMUPOBaHUE.

Pa3pen 6. OCHOBHEIE IPHUHIUIIE TEXHUYECKOT0 peryinupoBanns. OTedyecTBeHHas,
MeXOyHaponHas U MeXIrocyIapCcTBeHHas CcTaHmapTu3auus. [TooTBepkKIeHWe COOTBETCTBUS U
cepTudUKAITUS.

[TpaBOBBEIE OCHOBBHI TEXHHUECKOT'0 perynupoBaHus. OCHOBHbIE IIPUHIUIIEL U TeopeTUdeckas 0a3a
cTaHAapTulauuu. Bugsl crangapToB. OTeyeCcTBeHHAs U MeXOyHAapOAHAas CTaHOapTHU3alus B
U3MepEeHUsX U TEXHOJIOTUYeCKUX Ipoleccax. Ponib cTaHmapTA3alliy B IOBBHILIEHUN Ka4eCTBa,
0e30macHOCTY ¥ KOHKYPEHTOCIIOCOOHOCTH NIPOAYKINY, B Pa3BUTHUN HayYHO-TEXHUYECKOTO U
SKOHOMHUYECKOT0 COTpygHUYecTBa. CepTuduKaiug Kak popMa IOATBEPKAEHUSI COOTBETCTBHUS.
[TpaBOBBEIE OCHOBBI, CUCTEMBEI, CXEMBL U 9TAlbl cepTuuKauuu. OpraHel 10 CepTUPUKAINYT U UX
akkpenurauus. CepTudukaims CpefCcTB U3MepeHUl, CPEeCTB CBSA3U, pPafu03JIeKTPOHHEIX
CPEeLCTB.
P 7. ABTOMaTH3a1us u3MepeHuii. Uu MallMOHHO-U3MEePUTEIbHEIe CUCTeMBI. KOHTDOIIb
BUU NIPOBeIeHUS U3MePeHNH (TemMIepaT BIIeHKe, BIaXXHOCTh
HHrbopMalinoHHO-U3MEPUTENIbHEIE CUCTEMBL. ABTOMAaTH3alUsd U3MEPEHUN - OCHOBHEIE
HanpaBneHus. CTaHOapTU30BaHHBIE HHTEP(ENCH U3MepUTeIbHEIX cucTeM. MHTepderic MOK
625 u ero moguduxkanuu (GPIB, HP-IB, IEEE-488). «BupTyanbHble» CpefCcTBa U3MEPEHUN.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

144 vac(oB), 4 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.0.17 KomnoHenmuwl 3/1€eKMPOHHOU MeXHUKU

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusd JUCIUIIIINHBI «KOMITOHEHTHI SHeKTpOHHOfI TEeXHUKU»
SABIIAETCA:

O3HaKOMJIEHNE C Ha3HA4Y€HHUEM, KHaCCI/I(l)I/IKaI_II/IefI " OCHOBHBIMH IIdapaMe€TpaMu U
XapaKTepuCTHKaMHU KOMIIOHEHTOB SHeKTpOHHOﬂ TEXHUKH, 0003HaYEeHNEM UX B
KOHCTpYKTOpCKOfI OJOKYMEHTalluH.

MecTo gucuunauHb B CTPyKType OI1

IOucnunnuHa «KoMIOHEHTH 31eKTpPOHHOU TexHuUKU» Bb1.0.17 gBnsgercs omgHOU HU3
OUCIHUIIINH 00s3aTeIbHON YacTH y4eOHOTro IjIaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuoo «11.03.01 PaguoTtexHuka». HWMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIXKeH 00JIafaTh CTYNEHT, IPUCTYyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
ompefenseTcsd U3yYeHUeM TaKUX OUCHUIIIKH, KakK «Bricias MaTeMaTuka»; «OPu3nka».

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEeMBI 00pa00TKH U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pa00TKM, aHaIu3a U IPeiCTaBIIeHUs B
TpebyemMoM popmaTe nHGOPMAIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas Ipu
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNoHHOM 6e3omacHocTu (OITK-3)

ComepxKaHne OUCIUIIINHEL

Paspen 1. OGiue cBemeHust 06 91EKTPOHHBIX KOMIIOHEHTAX
OCHOBHEIE THITHI 9JIEKTPOHHBIX KOMIIOHEHTOB. CTPYKTypa apTHUKYJla KOMIOHEHTa. THIIEI

YIIaKOBOK 3JIEKTPOHHBIX KOMIIOHEHTOB.
Pasgen 2. Pe3ucToOpE

Hasnauenue. Knaccudpukaius. Y cinoBHO-Tpadudeckoe 0603HaUeHHEe B 9TeKTPHYECKUX CXeMax.
YcnoBHOe 0003HaYeHWe B KOHCTPYKTOPCKOM NOKYMeHTalnu. BykBeHHO-ITMbPoBass MapKUPOBKa
pe3ucTopoB. LIBeToBass MapkupoBHKa. CTaHJapTHLIE 3HAaYEHUS CONPOTUBIeHUN. MapKUPOBKa
YUTI PE3UCTOPA.

P KoHpeHcaTOpH
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Hasnauenue. Knmaccudukanusi. YcinoBHO-rpaduyeckoe 0003HaUYeHNE B 3JIEKTPUIECKUX CXeMaX.
O6o3HayeHNe KOHIEHCATOPOB B KOHCTPYKTOPCKOM MOKyMeHTaluu. CpaBHUTENbHAS
XapaKTepHUCTHKa KOHOEHCAaTOPOB (KepaMUYeCKHX. TAHTAIOBLIX, allOMUHUEBREIX SMT-
KOH[IEHCATOPOB). Pa3aMephl KOPIIyCOB KOHAeHCAaTOPOB. CTaHOapTHLIE 3HaYEHUS EMKOCTH.
Pa3pen 4. TparnchopMaTOpPEL ¥ OPOCCENN

Haznauenue. Knaccudukanus. YcinoBHo-rpadudeckoe 0003HaueHUE B 3JIEKTPUYECKUX CXEMaX.
YcnoBHOe 0603Ha4YeHWe B KOHCTPYKTOPCKOW OOKyMeHTaluu. TUIIbl KOHCTPYKIUHI
TpaHC(HOPMaTOPOB.

Paspen 5. [1onyIpOBOOHUKOBEIE IUOIBL

Hasznauenue. Knaccudukanuus. YcinoBHo-rpaduueckoe o6o3HaueHue B cxeMax. OCHOBHBEIE
napaMeTpsl. TUIB KOPIyCOB. CBETONUOLEL.

Pasgen 6. TpaH3UCTOPH

Ha3nauenue. YcnoBHO-Tpaduyeckoe obo3Hauenne. Knmaccudukanus. Cucrtema
o0o3HavyeHus1.OCHOBHBIE TTapaMeTpPhl. THITHI KOPITYCOB.

Paspen 7. UHTerpaabHble MUKPOCXEMEI

Tumnsl kopmycoB. TemnepaTypHble grana3oH npuMeHeHuss UC u ycioBHOe 0003HAYEHHE.

P KoMMyTallnOHHBI TPOUCTB

Hasnauenwue. Knaccudukaius. YcnoBHo-Tpadudeckoe o6o3Hauenrne. OCHOBHBEIE TTapaMETPH.
Pene. [TepekmioyaTenu.Pa3bEMbI(COeIUHUTEN)

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

3auer

b1.0.18 Teopemuueckue 0CHO8bl paduomexHuUKu

Llenu 0CBOEHMS TUCLUUIIINHEL

[lenpio mpenofaBaHus QUCLUIIIUHEL « TeopeTudecKrue OCHOBE PagU0TEeXHUKN»
SIBJISIETCS:

OcBOeHNE OCHOB TEOPUY OETEePMUHUPOBAHHLIX CUTHAJIOB, METOMIOB aHa/IN3a
MUHEWHBIX U HEJIMHENHBIX LleTled, IPUHIUIIOB TOCTPOeHUS U PYHKIIMOHUPOBAHUS
Pa3NIUYHbIX YCTPOUCTB, UCII0/IH3YEMBIX B COCTaBe PafUOTEXHNYECKUX CUCTEM.

MecTo pucuuniuHel B CTpykType OI1

HucuunnvHa «TeopeTrnyeckrue OCHOBH paguoTexHuku» B51.0.18 saBngeTcs ogHOU U3
OUCLUUIIINH 00g3aTesbHas 4acTbh y4eOHOTro IJjiaHa MOATOTOBKM OaKanlaBpuaTa IO
HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIM YypOBEHb 3HAHUU U YMEHUY,
KOTOPBIMU [IOJIKeH o0jlafiaTh CTy[AEHT, IPUCTyNas K U3YUYEHUIO NJaHHON OUCLUUIIIUHEL,
onpenenseTcs U3y4eHUEM TaKuUX OUCLUIIUH, KaK «Teopus BEpOATHOCTEU U
MaTeMaTHdecKas CTaTUCTHUKa».
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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)

- Cnoco0eH caMOCTOSITEIbHO IIPOBOUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEMHEI 00Pab0TKY U IIPeNCTaBIeHUS MONTyYeHHBIX JaHHBIX (OTIK-2)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. PagnoTexHru4YecKre CUTHAIBL U YCTPOMCTBA.
PaguoTtexuunueckue cUrHasbl. PaguoTexumnueckue lenu. PaguoTexHudyecKue CUCTEMEI.

Knaccudukanuus paguoTexundeckux cucteM. CTPYKTypHasl cxeMa CUCTEMEI Tepeayuu
nHopmanuu. IIpobmemsl obecrneyenus: 3PpPeKTUBHOCTH PATUOTEXHUYECKUX CUCTEM

P 2. CBONCTB TEePMUHVPOBAHHBIX CUTHAIOB

MaTemaTu4yecKue MOOeNIN CUTHAIOB. MaTeMaTU4eCKue MOeNyd curuanoB. Kinaccudpukanus
CUTHAJIOB.YIIpaBnswire (MOgyIupyolre). BEICOKOYaCcTOTHBIE HEMOAYINPOBAHHbIE CUTHAJIEL.
MopynupoBaHHBIE CUTHAIIH (paguoCUTrHak). [IpuMepsl HEKOTOPBIX CUTHAIOB, UCIIOIb3yEMEIX B
pafuoTeXHUKe. XapaKTEPUCTUKU CUTHAJIOB. ['eoMeTpuieCcKre MeTOb B TEOPUU CUTHAJIOB
Paspen 3. CekTpanbHBIM U KOPPENAIAOHHBINA aHAIN3 CUTHAJIOB

O6o6mmenHtit psag Oypbe. CucTeMa OpTOroHaNbHBEIX GyHKIMIM U psig Oypre. CBoiicTBa
00001meHHO0TO0 psifa Pypbe. [apMOHUYECKHU CIIEKTPaIbHEIA aHANTKM3 TePUOOUYECKUX CUTHAJIOB.
Tpuronomerpuueckas ¢popma psaga Oypre. ClIeKTphl YETHHIX U HEUYETHHIX CUTHAJIOB.
Kommnnekcras gpopma psaga Pypee. ['padprueckoe npencTaBieHne CIEKTpa IePUOgAUYECKOT0
curHasa. 'apMOHUYECKUM CIIeKTPaJIbHBIM aHalu3 HEIePUOANYEeCKUX CUTHAJIOB. ClleKTpasibHas
XapaKTepUCTUKa HETIePUOJUYEeCKUX CUTHAJIOB. AMIITUTYOHBIY U (Da30BHIN CIIEKTPHI
HeIepuoguieckoro curiasna. CrekTpasnbHas IMJIOTHOCTb YETHOT'O0 ¥ HEUETHOT'0 CUTHAJIOB.
OTnuyus crekTpa NepUOOUYEecKOro CUTHAJIA OT CIIEKTPa HeIepUOOuYeCcKoro CUTHAa.
CsoiicTBa npeobpa3oBanust Oypre. OnpeneneHue CIIEKTPOB HEKOTOPHIX CUTHAIOB. CIIeKTP
K0JI0K071000pa3Horo (rayccosa) uMnysibca. CneKkrpasnbHas MIOTHOCTE - QYHKIUU. CIEeKTp
GYHKIIMY eIUHUYHOTO CKayKa. CIIeKTpP IMOCTOSTHHOTO BO BpeMeHM curHana. CIekTp
KOMIIJIEKCHOM 3KCIOHEHTH. CIIEKTP rapMOHUYECKOTo curHana. CeKkTpanbHas MI0THOCTh
MIPSIMOYTOJILHOT'O BUAEOUMITyIbca. CrieKTpasbHas IJI0THOCTD ITPOM3BOJILHOTO IIEPUOANYECKOTO
curHana. CnekTpanbHas MIOTHOCTh CUTHAaa BUAa Sin X/X. KoppensuoHHbIM aHaIu3 CUTHAJIOB.
O61mue monoxeHusi. CBOMCTBa aBTOKOPPEIALMOHHON GQYHKIMYM. ABTOKOPPENSIMOHHAS QYHKIUS
IIePUOAUYECKOT0 CUTHAIA. ABTOKOPPEIIMOHHAs QYHKIMS CUTHANIOB C IUCKPETHOU
CTPYKTypou. B3auMokoppendanuoHHasa GyHKIUS CUTHANOB. [IpefcTaBnenne nepuoguieckoro
CUTHaJa. DHEPTreTUYEeCKUY CIIEKTP U aBTOKOPPEIAINOHHAasA GYHKIUSA CUTHana. [JuCcKpeTu3anus
¥ BOCCTAHOBJIEHHME CUTHAJIOB I10 TeopeMe 0TCUeTOB. TeopeMa KoTenbHUKOBa. [JUCKpEeTU3aLUSA
CHTHaJa C KOHEeYHOU OJINTeNbHOCTEI0. CIIEKTP AUCKPETU3NPOBAHHOTO CUTHAJIa

Pasmen 4. O6mue cBeeHNs 0 PagUOCUTHAIAX

Paguocursanel ¢ aMIIUTYQHOU MOOYJIALUend. AMIUTUTYAHO-MOLY/IMPOBaHHEIE CUTHAJIHL.
CrnekTpasnbHbY aHanmu3 AM-cursanos. BekTopHOe NpefcTaBieHye CUTHala C aMIIUTYJHOU
Mopynsuuen. JHepretuka AM-curHana. banancHas aMnnutygHas Mogynsanusa. OgHOIONIOCHAsS
Monynsauus. PamrocurHarnisl ¢ yrinoBoi Mmogynsiueii. Obume cBefeHust 00 YTI0BOM MORYISLIUHN.
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da3zoBas mopynauusa. YactoTHas Monynanus. CleKTpalbHbI aHalu3 CUTHAJIOB C YIJI0BOU
MOOynsALyen. YrioBasd MOOYJIALMS [IOJIMTaPMOHNYECKUM cUurHanioM. CpaBHEHME aMIIJIATYIHOU,
($ha30Boil ¥ YaCTOTHOU MOAynAnui. UMnynbCHas MOAYIALus. Bugsl UMIyIbCHOU MOV,
CnekTp KonebGanuit mpu AUUM. ViMmynbCcHO-KofoBas (udpoBast) MOOyISALKs. Y3KOII0JIOCHEIE
curHasnsl. O61rue cBefeHus 00 Y3KOIOJIOCHEIX CUTHaNaX. AHaIUTU4YeCKu curian. CBoMCTBa
aHaAJIMTHYECKOr'o CUTHala

Pasgen 5. JInHeliHbBIe PagOTeXHUYECKHE IIeTU U UX XapPaKTEePUCTUKH

JIuHelHbIE PAIMOTEXHUYECKHE 1IeNH U UX XapaKTepucTuku OOIMe CBeOeHus 0 TMHEWHBIX
rensax. OCHOBHBIE XapaKTePUCTUKY TMHEWHBIX Iellell. XapaKTEePUCTUKH B 4YaCTOTHOX 06J1acTH.
BpemenHble XxapakTepucTuku. [uddepeHupyonas 1 UHTeTpupyomas Lelm.
HOuddepennupyiomas nens. MaTErpupyomas memnb. PuabTp HUKHUX 9acTOT. [lapaienbHbIN
KoJiebaTenbHEIA KOHTYD. Ycunutenu. [IIupoKOIONIOCHbIHM YCUTUTEb. Pe30HAHCHBIN YCUTTUTEb.
JIuHelHbIE PAIMOTEXHUYECKHE LIeNH C 00paTHOM CBA3bI0. YacTOTHAs XapaKTePUCTHKA IIETIH C
oOpaTHOU CBa3bI0. CTabunu3auus KoapduimenTa ycunenus. Koppekiusa aMIiuTygHo-
YaCTOTHOM XapaKTepUCTUKHU. [lofaBneHre HeMMHENHBIX UCKaXKeHUU. YCTOMYUBOCTD LIETIer C
00paTHOM CBSI3LIO.

P MeTonpl aHAIK MHEeWHEIX IIellen

ITocTaHoBKa 3amauu. TOYHBEIE METOOB aHAIM3a IMHEWHEIX Henei. Knaccuyeckui MeTof.
CnekTpanbHHHN MeTon. BpemenHo# MeTon. [IpubnuKeHHEIe METOMIB aHAIM3a THHEWHEIX IeTel.
[TpubnuKeHHbIN CIIEKTPAIbHEIN MeTO. MeTon KOMITJIEKCHOU orubatorneit. MeTon MTHOBEHHOM
4acTOTH. [IpoxoxkaeHre aMIITUTYIHO-MOY/IMPOBAaHHOTO CUTHAJIA Yepe3 u30upaTelbHYIO Iellb
Paspmen 7. HennHelHbIE DaIUOTEXHUYECKHE NN U METOIH UX aHaIn3a

CBoiicTBa U XapaKTePUCTUKK HEJIMHEHHEIX 1erel. CIIocoOB! almmpoKCUMaIuy XapaKTePUCTUK
HEJIMHEWHBIX 3JIEMEHTOB. ANIIIPOKCUMALUS CTEIIEHHBIM II0JIMHOMOM. KyCcO4YHO-T1MHenHas
ammmpoKcuMaIiys. MeToabl aHaIKu3a HeMTMHeWHHIX 1enel. Obiiee pelleHre 3agadyy aHalIn3a
HenmumHeWHOoU 1enu. OnpeneneHne CIIeKTpa TOKa B HEIMHEWHOW I[eIIH IIPU CTEIIeHHOU
anmpoKCUMAIIMK XapaKTEPUCTUKYU. [apMOHMYECKHM CUTHAI Ha BXOoAe. burapmMoHuyeckuu
CUTHaN Ha Bxope. OnpefneneHue ClieKTpa TOKa B HEeTMHEMHOU IIeNH IIPU KyCOYHO-TMHEUHOU
anImpoKCUMAIIUU XapaKTEPUCTUKH

Paspen 8. HenuHeliHble TpeoOpa30BaHus CUTHAJIOB

HenuneliHoe pe30HaHCHOE YCUJIEHUE CUTHAJIOB. YCUJIEHUE B TMHENHOM peXuMe. YCuaeHue B
HeJIMHEWHOM pexXuMe. YMHOXKEeHNe YacTOThl. AMINIUTYAHas Moxy nsaius. O0mre cBegeHus 06
aMIIUTYOHOU Mopynsiuuu. CxeMa U peXrUMbl PaO0Thl aMITUTYJHOTO MOIYJISITOPA.
XapaKTepUCTUKU aMIJIUTYTHOTO0 MOZY/IATOpa. balaHCHBIM aMIIUTyIHBIA MOOYJISATOP.
AMnnutynHoe geTeKTupoBaHue. OO1Me CBeIeHUs 0 JeTEKTUPOBaHUU. AMITTUTYIHBIN TETEKTOP.
Brinpsimnenue Konebauuit. O0IIME CBEOEHUS O BRIIPSIMUTENSIX. CXEMBI BHIIPSIMUTEIEH.
Yrnosas mogynsuus. O61Ire TPUHIMUIIE TOJTyYEeHUS CUTHAJOB C YTI0BOM Momynsiuei. ®a30Brie
MOOYAATOPEL. YaCTOTHBIE MOAYISATOPHL. [leTEKTUPOBaHKE CUTHAIOB C YITI0BOM MOOYISIMEN.
OO11I1e TPUHLIKITE JeTEKTHPOBAHUS CUTHAJIOB C YTIIOBOM Mopaynsiueii. ®a30Bble JETEKTOPHL.
YacTtoTHBIE HeTeKTOPHL. [IpeoOpa3oBaHue YaCTOTH. [IPUHITUIILI TPe0OPa30BaHUS YaCTOTHI.
CxeMmnl mpeobpa3oBaTesiei 4aCTOTH

OO1mast TPyA0EMKOCTDb AUCIUIIIIMHEL
72 gac(os), 2 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

3auer
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b1.0.19 OcHO6bl KOHCMPYUPOBAHUA U MEXHO/102UU NPou3800cmea 3/1eKMmpOHHbIX
cpedcme

Lenu ocBoeHUST DUCHUILINHEL

Llenbio penofaBaHus OUCUUATIINHEL « OCHOBEL KOHCTPYHUPOBAHUS U TEXHOJIOTUU
IIPOM3BOMICTBA 3JIEKTPOHHLIX CPEMICTB» SIBIISIETCS:

(dbopMupoBaHNEe 3HAHUM 0 METOAaX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TEXHOJIOTUH
M3TOTOBJIEHUSI 3JIEKTPOHHHIX CpeacTB (9C) pa3NnuyHOro Ha3HAUYEHUS U Pa3IUYHbIX
CTPYKTYPHBIX YpOBHEH, 3a1uThl POC oT mectabunusupyomux GakTopos C
WCIIOTb30BaHNeM MH(GOPMAIIMOHHBIX CPELCTB ITPU o0ecledeHUN 3aJaHHbIX IToKa3aTesen
KayecTBa U3henus, TpeOoBaHUYN HaflEKHOCTH, SPTOHOMUKY U [IU3aliHa.

MecTo pucuuniavHsl B CTpykType OII1

HucnunnuHa «OCHOBE KOHCTPYUPOBaHUSA U TEXHOJIOTUU NMPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» 51.0.19 sBngeTcs OogHOW M3 OUCHUIIIMH 00s3aTenbHOM YacTU y4eOHOTO
nJjlaHa IOATrOTOBKM OaKanaBpraTa no HampaBneHHi0 «11.03.01 PaguoTexHHKa».
HcxopmHBIY ypOBEeHb 3HAHUU M YMEHHUU, KOTOPHIMH [0JIXKeH o0nagaTh CTYHEHT,
IPUCTylasg K U3Y4YEHUI0 JaHHOU OUCLUNJINHBL, ONpefesisieTcs U3YUEeHUEM TaKux
OUCLUUINIWH, KakK «Bricllag MaTeMaTuka»; «MHXeHepHas U KOMIBIOTEPHad
rpaduka»; «dusnukKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JISI pellleHus 3amay npodeccruoHanbHou gestenbHocTy (OITK-4)

CopepxkaHue OUCIUTIIMHEL

Pazpen 1. Bremenue.

KV3HEeHHbIN UMUK u3fenus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS. IBOJIOLUSA
KOHCTpYKUuuu IC. OCHOBHBIE 3aflauyl [IPU IIPOEKTUPOBAHUYU KOHCTPYKIIMHU 3IEKTPOHHBIX
CPEefCTB.

Pazmen 2. Knaccudukanys COBpeMeHHBIX 3IeKTPOHHBIX CPEIICTB

Knaccudukaruy IC mo Ha3HaYEHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKH.
KaTeropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTHU3aIia IPU IPOEKTUPOBAHUN SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. Cuctemsl cTaHmapToB. OcHOBHEIE onoxeHuss ECKI, ECTI, ECTIIIL.
[TonaTua yHuUKAIMY, TUIIN3alUH, CTAaHOapTU3aliy, TapaMeTPUYeCKUX U Pa3MepPHBIX PSIOOB.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U II€POXOBATOCTH.
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Pasgen 4. CHCTeMHBIV IOOXOM IIPYU IPOEKTUPOBAHNY 3TIEKTPOHHEIX CPenCcTB.CTPYKTYpa
KOHCTPVKIIMY 3JIeKTPOHHBIX CPEACTB. MOOYIbHBINM IPUHUIXI KOHCTPYAPOBAHUS 3JIEKTPDOHHBIX

Cpe[mscTaB
CyIIHOCTh CUCTEMHOT0 ITOAX0/a MPU MPOEKTUPOBAHUU IJIEKTPOHHLIX cpencTB. O000IeHHas

CHACTEMHas MOZeJIb KOHCTPYKIIMY 3JIEKTPOHHBIX CPEICTB. YPOBHU pa3yKpynHeHus. Hecymue
KOHCTpPYKIMH. ba30oBhle Hecymue KOHCTPYKIMHU. Pafilio31eKTPOHHBIM MOZYIb.
KoHCTPYKIIMOHHBIE CUCTEMEI.

Pasgen 5. [TepcrieKTUBHEIE MeTOObl (OopM0O0OpPa30BaHNS HECYIIINX KOHCTPYKIINH

Hecyuiue KOHCTPYKLIMY U3 IUCTOBOT0 MaTepuana. Hecyuire KOHCTPYKLIUY BHIIIOJIHEHHEBIE
nuTheM. TeXHONIornyeckKre 0COOEHHOCTY U3TOTOBJIEHUS HECYINX KOHCTPYKLINM U Tepe0oBaHUS
K KOHCTPYKLUSIM B 3aBUCUMOCTHY OT METOJa U3TrOTOBJIEHUS.

Pa3pen 6. OneKTpuyecKre COeIVHEHNUS B KOHCTPYKIIUAX IEKTPUUYECKUX CPEICTB

OcHoBHBIE TTOHATHS. [IeyaTHBIM MOHTaX. TeXHONOTUYECKUM CITOCO0 CO3MaHUs 3MEKTPUIECKUX
coeuHeHUH.

Pazmen 7. 3amuTa 30€KTPOHHBIX CPEICTB OT HecTabumu3upyonmx ¢akTopoB. OneHKa KauyecTBa
KOHCTDYKIIWM.

Ob6ecreyeHne TEIJIOBOTO PeKKMMa. 3alllUTa OT MEXaHUYEeCKHUX BO3MeHCTBUM.3al[UTa OT
KJIAMaTUYEeCKUX BO3[elCTBUMCHUCTEMHBIE KDUTEPHUHU TEXHUYECKOTO YPOBHS M KadyeCcTBa
3JIEKTPOHHBIX CPEeACTB. Mcnonb3oBaHue HHPOPMALUOHHBIX TEXHOJIOTUH IIPY TPOEKTUPOBAHUMN
9JIEKTPOHHBIX CPENCTB. OProHOMHUKA U AU3alH KOHCTPYKIUY 311€EKTPOHHLIX CPELCTB

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

3auer

b1.0.20 CxemomexHukKa

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio MpernofaBaHus OUCHUTIINHEL «CXeMOTEeXHUKa» SIBISIETCS:

H3y4YeHNe U OCBOEHNE METOIOB peanun3aliid COBPEMEHHBIX CXEMOTEXHUYECKUX
peleHni 1 0COOEHHOCTE! MTOCTPOEHUSI CXEM aHAJIOTOBBIX ¥ aHAJIOTO-ITH(PPOBBIX
371EKTPOHHBIX YCTPOMCTB, OCYIIECTBISIOMNX YCUIeHNe, Tpeobpa3oBaHue U
(bunIbTPaI0 CUTHANOB.

Mecto pucuuniuse B CTpykType OI1

IOucnunnnHa «CxeMmoTexHuka» 51.0.20 aBiaseTcsT OMHOM U3 OUCIUIIINH 00s13aTEJIbHON
YacTH y4eOHOTO NJjlaHa MOATOTOBKM OaKanaBpuaTa mo HampaBiaeHuio «11.03.01
Papuorexnuka». M CXOOHBEIM YPOBEHb 3HAHUU U YMEHHUU, KOTOPEIMU [OJIKEeH 00/1afaTh
CTY[EHT, IPUCTyIasd K U3yYEHUI0 JaHHOU OUCLUIJIMHBL, ONpefesseTcs U3ydYeHueM
TaKWX OUCLUNINNH, KaK «Teopus 3JIeKTPUUYECKUX merneu»; «Teopus 31eKTPUYECKOU
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CBSA3U»; «JIEKTPOHUKA>.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOIb30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MOHUMAThb MPUHIUIIE PaOOTEl COBPEMEHHBIX UHGOPMAIMOHHBIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS pelneHus 3agayd nmpodeccuonanbHor mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. OCHOBHEIE TeXHAYECKHE IT0KA3aTeNId YCUTUTENbHBIX YCTPOUCTB
Ha3HaueHue u KiaccuuKalys aHaIOTOBhIX YCTPOMCTB yCUIeHus 1 Tpeobpa3oBaHus CUTHAJIOB.

[Tponecc ycuneHus, CTPyKTypHas CXeMa yCUJIUTe s, 9KBUBaJIEHTHBIE CXeMbI HICTOYHUKOB
cUTHasla 1 Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOU o0nacTax. KoadgduimeHT nepegaun
10 HANPSAKEHUI0, TOKY, MOLIHOCTU. BXOgHOE U BEIXOOHOE COIPOTUBIIEHUSI aKTUBHOIO
yeThIpexnoniocHuKa. KoahduurenT HenrHeNHBIX ucKaxeHui. AUX u OUX KoadpuureHTa
ycunenus. [lepexogHas xapaKTepPUCTUKA YCUTUTENS U ee UCKaXKEeHU.

Pa3pen 2. OKBUBaeHTHEIE CXeMBI U YCUIeHNe CUTHala

VneanbHble aKTUBHBIE YETHIPEXIIONIOCHUKY. 3aBUCHMbIE UCTOYHUKY KaK MOJe/IN TPaH3UCTOPOB
U OIlepalMOHHBIX ycunuTesnei. CxeMOoTeXHUYeCKas peanu3alus 3aBUCUMBIX UCTOYHUKOB.
CxeMbl BKITIOUEHMS, 3aMeIlleHUs], 9KBUBAJIEHTHEIE TTapaMeTPHl M MaTPUIIB OUTIONISTPHBIX U
IIOJIEBBEIX TPAH3UCTOPOB. HaCTOTHEIE U BPEMEHHEBIE XapaKTePUCTUKU YCUTIUTETIeH, UX
B3aMMOCBs3b. CXeMa 3aMelleHus: TPaH3UCTOPHOT0 KacKafia ¢ 00IUM 3MUTTEPOM, OOIIUM
KOJUIEKTOPOM, 001ieit 6a30i. CxeMbl 3aMelleHnsT KaCKaZoB Ha MOJIEBEIX TPAH3UCTOPaX.
BrnusiHve napa3uTHBIX eMKOCTe! Ha YaCTOTHBEIE XapaKTePUCTUKU ycuneHus. Ipdekt Mumnnepa.
MHorokackafHble CXeMBl YCUTTUTENIEN Ha OUTIONIAPHLIX U MOJIEBEIX TPaH3ucTopax. Koppekius
YaCTOTHHIX XapaKTePUCTUK.

P . THasd CBSA3b B KTPOHHBIX YCTPOUCTBAX

Ompepenenue, BUOH 00paTHOM CBS3U, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuyecTBeHHas
onenka OC. IleTneBoe ycuneHue. YaCcTOTHEE XapaKTEPUCTUKM IIETIIEBOr0 ycuneHus. [loaatue
ycronuuBocTu ycunurens ¢ OC. Kpurtepui Haliksucrta. [luarpammel boge. 3amacet
ycronuuBocTu. MakcumanbHasgd OOC. BausHue OC Ha BHeIIHNE U BHYTPEHHUE LIYMBL U
HeJMHeNHble HCKaXeHus. YaCTOTHRE xapakTepucTuku ycunurtensa ¢ OC. Onpepnenenue
BXOIHOT'O U BBRIXOIHOTO compoTuBnenutt ycunutens ¢ OC. Crtabunusanus pabodyei TOUKH C
TIOMOIIIbIO OTPUIATEILHOM 00PATHOM CBSI3W. OMUTTEPHAS M KOJIJIEKTOPHAs CTaOWIn3aIius.
Paspen 4. ®yHKIIMOHaIbHEIE V3/Ibl HA Oa3e 3JIeKTPOHHAIX CXEeM

Ha3naueHue, CBOKMCTBa U CTPYKTYpa UHTETPAIbHOT'O ONIePAllMOHHOTO YCUIUTEIA.
[TpunnunuansHasg cxema OY. BxogHoi muddepeHnnanbHbl Kackaf. KackomHas cxeMa.
TokoBoe 3epkaso. YIpoleHHas 5KBUBaJIeHTHAs CXeMa 3aMelleHUs ONeParuoOHHOT0 YCUIUTEes.
Pacuet cxem Ha OY B quamna3oHe HU3KUX 4acTOT. YacToTHEIEe XapakTepuctuku OY. Koppekuus
YaCTOTHHIX XapakTepuctuk, Bnusaue OOC. UHTerpaTop, ouddepeHIaTop, CyMMaTop.
Kommapartop Ha 6a3e OY. Henunettneie amemenTH B e OOC OY. [Ipelnu3noHHbIN
BHINIPSIMUTEJI, TUKOBLIM IeTEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JIorapudpMuiecKuii u
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9KCIIOHEHIIUAIbHEIA YCUTUTENb. [IepeMHOXKUTETh CUTHAIOB. CxeMa BHIOOPKH-XPaHEHUS U
aHaJIOTO-IT(POBOTO MPeoOpa30BaHuUs.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3augeTt. KypcoBou MpOeKT

b1.0.21 MukponpoueccopHbie ycmpoiicmed

lenr ocBOEHUS OUCHUUIIIUHEL

Llenbio mpemnofaBaHus QUCHHUIITUHB « MUKPOIIPOIIECCOPHbIE YCTPOMCTBA»
SIBJISIETCS:

dbopMUpOBaHUE Y CTYOEHTOB IPodeccroHambHOM KOMIIETEHIINY B 061aCTH
MUKDPOIIPOIIECCOPHBIX YCTPOMCTB, YTO II03BOJIUT UM IIPOEKTUPOBAThL YCTPOKCTBA JII0001
CTETIeHHU CJI0KHOCTH COBPEMEHHHEIMU METONAMHU.

MecTo pucuuniavHel B CTpyKType OI1

HucnunnuHa «MuKpompoueccopHeie ycTtpoucTBa» B1.0.21 saBnseTcs OgHOU u3
OUCIHUIIINH 00s3aTeIbHON YacTH y4ueOHOTro IjlaHa IMOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuioo «11.03.01 PaguotexHuka». HWMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIXKeH 00jIafaTh CTYMEHT, IPUCTyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
oIpefenseTcs U3ydeHWEeM TaKuX OUCLUIIIMH, KaK «MHpopmaTuKa»; «KOMIOHEHTH
3JIEKTPOHHOU TEXHUKU».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydyeHus: QUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuH ¢ PT'OC:

- Cnoco0GeH IOHUMATh IPHUHITUIIE PAOOTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3agayd npodeccuoHanbHon mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beefenue
CoBpeMeHHas 3neMeHTHas: 6a3a MUKPOIIPOLIeCCOPHOM TexHUKU. OCHOBHBIE CTPYKTYphl BUC.
Knaccudukauus nuppoBEX YCTPOKUCTB
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Paspmen 2. KomGuHaIMoHHBIE IH(QPOBLEIE YCTPOKCTRA.

Onpepenenne KIIY. OCHOBHEIE IIPUHITUIIEI CHHTE3a.

Paspen 3. [TocnenoBaTenbHOCTHEIE IMMPOBLIE YCTPOKWCTRA.

Omnpepenenue II11Y. OcHoBHEIE CTPYKTYpPHI [IL1Y. KoHeuHnble aBTOMATEHL. POJIb KOHEUHBIX
aBTOMATOB B CXeMaxX MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Pazmen 4. MukponpolleccopHas CUCTEMA.
CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMEL. TUIIBI apXUTEKTYPhl MUKPOIIPOIIECCOPHBIX CUCTEM.

Pasmen 5. YcTpolicTBa MaMsATH.
CTpyKTypa maMsaTHd MUKPOIIPOI[ECCOPHOM CUCTEMBI. THIIE TaMATH.

Pa3pen 6. MUKDPOIIPOIIECCOPHL
Tunel apxUTEKTypEl MUKpoIpolieccopoB. CTpykTypa RISC-mporeccopa.

Pasgen 7. YcTporicTBa BBOIA- BEIBOJA.
OcHoBHbIe mpuHIUIH 00MeHa. CTpykTypa USB.

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

3aueT

Bb1.0.22 Bbe3onacHocmb Jcu3HedesamesabHOCMU

Ilenu oCBOEHUST MUCLUIIIANHEL

[lenwio npenogaBaHus OUCITUIIIAHLE «be30MacHOCTh XKHU3HeAesATeTbHOCTH»
SIBJISIETCSI:

dbopmupoBaHue nMpodeccruoHambHOM KYIbTYPhl 0€30IIaCcHOCTH, MTPeAToaraoien
TOTOBHOCTh ¥ CIIOCOOHOCTb BHIIIYCKHMKA UCIIOJIb30BATh MPHUOOPETEHHYI0 COBOKYITHOCTh
3HAHUM, YMEHUY U HABLIKOB 115 o0ecredyeHust 0€30IacHOCTH B cdhepe
Ipo¢eCCUOHANIbHOY OeSTEIbHOCTH U B YCIIOBUSX YPE3BhIYalHBIX CUTYyallUM.

MecTo gucuunauHbL B CTPyKType OI1

IOucnunnuda «be3omacHocTh xKulHemesaTenbHocTH» B1.0.08 saBusieTrcss 06a30BOH
OUCIUIIINHOM HMKJa y4eOHOro IjaHa MOATOTOBKM 0akKallaBpHaTa II0 HalpaBJIEHUIO
«11.03.01 PapguortexHuka». HM3yuenue pucuUUINIMHE «be30macHOCTH
XKU3HEeIesTeIbHOCTU» OCHOBBHIBAeTCS Ha 0a3e 3HAHUN, YMEHUN M KOMIIETEHIIUH,
IIOIy4YEHHBIX CTy[I€HTaMH B XOf€ OCBOEHHUS IIKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMI/IpOBaHI/Ie ClIegyIOoIInX KOMHeTeHLII/II;I:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH co37aBaTh U MOAOEPKUBATh B IOBCEIHEBHOM KU3HU U B TPO(HECCUOHATIbHOM
OesiTeNTbHOCTH 0e30MaCHbIe YCIIOBUS KU3HENesITeIbHOCTH [IJIsI COXPaHEeHUS IIPUPONHON CPEe[IH,
obecreyeHust yCTOMYMBOTO PAa3BUTUS OOIIECTBA, B TOM YKCJIe IIPU YTPO3e U BOSHUKHOBEHUHU
Ype3BbIYaWHBIX CUTyallli ¥ BOEHHBIX KOHMIUKTOB (YK-8)

CopepkaHue OUCIUTIIMHEL

Pasgen 1. be3onacHOCTh XKKU3HeNesATeIbHOCTHA KaK HayKa
[TpeomeT u 3alayu U3y4eHUs OUCHUILINHEL. CucTteMa «HenmoBek-cpefa 00UTaHUS».

OpraHusanus rocygapCTBeHHOM CUCTEMEI IPeAyIpeXaeHNs U TUKBUAAIMY Ype3BhIYaliHbIX
CUTYyaLlUH.

Paspmen 2. O6ecneyenne KOMPOPTHLIX YCIOBUM KHU3HEeNeITeTbHOCTI

OO1Tre TPUHIKITEL 3aIUTEL OT OIACHOCTEeH. [IPpOMEIITIEHHAST BEHTUIISIIUS U
KOHAWIIMOHMPOBaHME. 3allluTa OT BIUSHUA NHPPaKPaCHOTO U3TTy4eHMsI, BBICOKAX U HU3KUX
teMmrepatyp. OcBellleHHe 1 1IBeTOBOe ohopMiieHHe noMelennit. Opranusaiusa paboyero Mecra
nosnb3oBarens [I9BM.

Paspen 3. 3amuTa OT 0IacHOCTEN B TexHochepe

OcHOBHBIE BHIHI TOTEHIIMAIBHEIX OITACHOCTEH: BpegHble BellleCcTBa, BUOpaluy U aKyCTHYeCKue
KoJie0aHus, 3JIeKTPOMarHuTHEIE 110715, UIOHU3UPYIOIlee U3TydyeHue, 3JIeKTPUUEeCKUN TOK.
3allrTa OT OMMaCHOCTEeN TEXHUYECKUX CUCTEM U IIPOM3BOJICTBEHHBIX IIPOIIECCOB: CPECTBa
CHUXKEHUS TPAaBMOOIIACHOCTU TEXHUUYECKHUX CUCTEM U 3alllUTa OT MEXAaHUYECKOT0
TPaBMUPOBaHUS, CPEICTBA aBTOMATUUYECKOT'0 KOHTPOJISI ¥ CUTHAIU3aluy, 3alluTa OT
OTIaCHOCTEM aBTOMATH3UPOBAHHOI'0 ¥ POOOTU3HMPOBAHHOTO MTPOM3BOACTRA, 3aIllUTa OT
SHEPreTU4YeCKUX BO3MENCTBUM, 3alllUTa OT BUOPAIIMH, IIIyMa, 31TEKTPOMArHUTHHIX IOJEeN 1
U3NTy4YeHUsI, MOHUIUPYIOIINX U3NTy4EeHUH.

Paspen 4. Ype3BelUaliHbIE CUTYALMK M OPTraHU3allis MEDPOIIPUATUY 110 3allINTe HaCeleHUs
YpesBeIyaliHbIe CUTYAIIMH MUPHOTO ¥ BOEHHOTO BpeMeHu. OlleHKa 00CTAaHOBKH U OPTaHU3alus
MEPOTIPUATHUY T10 3alllUTE HaCeJeHUs IIPU aBapusixX Ha XUMUYECKHU OITaCHOM, IT0XKapo-
B3PHLIBOOIIACHOM ¥ PAgUAIMOHHO OMMacHOM 00beKTaX. [IpoTHBOaeCTBIE TEPPOPU3MY U
OpraHU3alUs MEPONIPUATUY 110 CHUKEHUIO PUCKA MOCIIEeACTBUM TEPPOPUCTUYECKUX U
OUBEPCUOHHBIX aKTOB. YCTONYUBOCTL 00BEKTOB 9KOHOMUKHY B UPE3BBIYANHBIX CUTYALUSX.

P [IpaBOBH HOBEHI IIaCHOCTH XM3HeOeITeIhHOCTH

3aKOHOMaTeNIbHOE ¥ HOPpMATUBHOe o0ecrieyeHne Tpyna. CucTeMa rocyqapCTBEHHOTO
yIIpaBieHus 0XpaHou Tpyna. OCHOBHBIE ITONI0KEHHUS TPYAOBOTO IIpaBa.

OO11ast TPYA0EMKOCTD OUCLIUTIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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2. AHHOTaAIUHU PabOYHX MPOrpaMM JAUCIHHIUIHH (MOJy/IeH) BapHaTHBHOH
4acTH

b1.B.01 BeedeHue e npogeccuro

Llenu ocBOEHHUS TUCUUIIINHEL

Llenbio mMpemnomaBaHus OUCHUTIINHEL « BBefieHre B TpoGheCcCcuio» SBIsSeTCs:

O3HakoMJIEHHE CTYIEHTOB C MECTOM PagUOCBSI3U B MUpPE HH(POKOMMYHUKAIUH,
aKTyaJIbHOCThIO BEIOPAHHOTO MMM HAIlPaBJIeHUs, TEHIEHIIUSIMU PA3BUTHUS PAOUOCBI3U U
OCHOBHBIMM BHIAMU TPYAOBOU [EeATENbHOCTH MHXKEHEepPa-Pagruo3IeKTPOHIIIKA B
o6acTu pa3paboTKu, MPOEKTUPOBAHUS, UCCIIEIOBAHUS U 3KCIIJTyaTalluu
Pafro3JIeKTPOHHBIX CPEACTB U PAAN03TEKTPOHHBIX CUCTEM PA3IMYHOTO Ha3HaYeHU s, a
TaK¥XKe MHKeHepa CBsA3U B 00nacTy obecrieyeHuss HaleXKHOW U KaueCTBeHHOU paboThl
o0opynoBaHUs CBA3U OECIIPOBOMHOTO CETMEHTA.

MecTo pucuunnusel B CTpykType OI1

IOucnunnuHa «BBegeHue B npodeccuo» B1.B.01 gBnsgercsa OUCHUIIMHON YaCTH,
dbopMupyeMoi ydaCTHUKaMu 00pa30BaTeNNbHBIX OTHOIIEHUU O010Ka 1 yueOHOro miaHa
noAroToBKu OakasnaBpuaTa mo HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OUCIUIIINHE «BBegeHue B mpodeccui» ONUPAETCS Ha 3HAHUM OUCHUIINAH(BI)
«Bricmass mMaTeMaTuka»; «OU3UKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjeH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITNN:
B cootBeTctBUET ¢ PTOC:

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

- Cnoco0eH BHITIOJIHATh MaTeMaTHYeCKOe MOeIMPOBaHue 00BEKTOB U ITPOLIECCOB 110 TUIIOBEIM
MEeTOOHKaM, B TOM YMCJIe C UCIIOJIb30BaHNEM CTaHIAPTHHIX ITaKETOB IPUKIIATHBIX ITPOTPaMM
(TIK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. MecTo pamuoOCBsI3W ¥ PAIUOTEXHUYECKUX CHCTEM B COBDEMEHHOM MUDE
TeHOeHIINY pPa3BUTUSA CUCTEM PAfMOCBSI3U B YCIOBUSX nepexona K MupycTpun 4.0. TexHonoruu

Wi-Fi, TexHOIOTHM Majoro pafuyca AeiCTBUS, TEXHOJIOTHY OeCIIPOBOIHOM CBSI3HU B COCTaBe
COBPEMEHHBIX HH(POKOMMYHUKALMOHHEIX CeTell. BaxkHOCTL pa3BuTUs OE€CIIPOBOJHOTO CETMEHTA
IJIS1 pau3aluy HOBEIX yCiIyT. Heo0X0mUMOCTh pa3BUTUS pafAuocerMeHTa Aig peanu3anuu [oT
Pazpen 2. PamnoTexHuyeckKre CUCTEMEI

Ha3HauyeHue u BUOH paguoTeXHUYECKUX cucTeM OCHOBH PaAMOTEXHUKYN JJIEMEHTHI U
YCTPOMCTBa paguOTeXHNYeCKUX cucteM OCHOBHBIE METOMH IIPOEKTHPOBAaHUSA U aHaIK3a

39




PafOTEeXHUYECKUX CUCTEM.

Paspen 3. CeTy pagronoCTyIia ¥ UX POIb B OPraHW3aluy YCIIyT

CoBpeMeHHbIE TTPHEeMO-TIepealole YCTPOUCTBA U TeHAEHIIMU UX pa3BUTUsd. TpeOoBaHUSA K
KayeCTBY pafiioKaHala ¥ IPUYHUHHEI UX GOPMYIMPOBaHUS UCXOMs U3 TPeOOBaHUM MTPUITOKEHUH
BepxHero ypoBHs. CoBpeMeHHbIe MeTOAE opranu3sanuu paguogoctyna: PAN, WLAN, WAN
Pasmen 4. Ponb cuCTEM pagrOCBA3U DU Iepexone K ceTaM 5G

TpeboBauus K cetssMm 5G. [IpUYKHEI ITepexona K CEeTSIM HOBOT'O IMOKOIeHus. TeXHOIOTuu
peanu3anny 6ecrpoBOfHOTO cerMeHTa 5G: TpeboBaHusA K paprocerMeHTy 5G, MIMO,
HaIpaBJeHHAs UarpaMMa HallpaBJIeHHOCTH, 00/TauHble TEXHOJIOTHY B peasu3alluu
paguocermenTa 5G.

Pasmen 5. CrucTeMbl TenepaaroBellaHus

Ponb MynbTUMEOUUHBIX, THGOKOMMYHUKAIIMOHHBIX ¥ APYTUX CUCTEM Iepefadnl BU3yaIbHOU
“H(pOpMaLUK B XKU3HHU 001IecTBa. [I[prMeHeHre BUNEOTEXHUKHY [T PEIIeHUs TPaKTUYeCKuX
3amad. OCHOBHBIE XapaKTEPUCTUKYU BUAEOCUCTEM.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

3aueT

b1.B.02 [TuckpemHas mamemamuka

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio mpenofaBaHus OUCHUIIINHEL « [JUCKpeTHas MaTeMaThKa» SIBJISETC:

dbopMupoBaHue 00IIETEXHNYECKOTO GyHIaMeHTa IIOATOTOBKY OyIyIINX
CIenuanucToB B 00/1acTé HHPOKOMMYHUKALIMOHHBEIX TEXHOJIOTUM ¥ CUCTEM CBSI3H, @
TaKXke, Co37jaBaTh Heo0XoouMyto 6a3y [js YCIEeIHOTO OBNIafleH!s IOCIeNyMUMU
CrenyanbHEIMU OUCLUIIIMHAMU Y4eOHOTo IIJIaHa.

MecTo pucuuniuHel B CTpykType OI1

OucnunnuHa «JuckpeTHass MateMatuka» bB1.B.04 saBnsercss o0si3aTenbHOU
OUCILHUIIINHON BapuaTUBHOU YacTu 01o0kKa 1 yueOHOTO MaHa MOATOTOBKY OaKajlaBpraTa
o Hanpasienuto «11.03.01 PaguotexHuka». M3ydyeHue OUCLUNIUHE «[IMCKpEeTHAs
MaTeMaTHKa» ONHPaeTCs Ha 3HAHUU OUcCHUNNIUH(bI) «JIuHelHas anrebpa u
reOMEeTPUs».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tpouecc n3ydeHus OUCUUIIIMHEL HAllpaBieH Ha GOpMUPOBaHHE CIIeAYIOMINX KOMIIETEHITUH:
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B cootBeTctBuE ¢ PTOC:

- Crtoco6eH UCI0Ih30BaTh MOJI0KEHUS, 3aKOHEl ¥ METObl €CTECTBEHHHIX HayK U MaTEMATUKU
IJIs1 pellleHus 3afa4 MHXKeHepHoU aeartenbHocTd (OITK-1)

- Crmoco6eH BHITIONIHATh MaTEMAaTUYECKOEe MOAETUPOBaHNe 0ObEKTOB U MIPOLIECCOB 0 TUIIOBHIM
MeTOOUKaM, B TOM YUCJIe C UCIIOJIb30BaHUeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOrPaMM
(TIK-1)

CopepxkaHue OUCIUTIINHEL

Paspmen 1. MHOXKeCTBa ¥ Omepaluy Hag HUM.
MHoxecTBa ¥ onepanuu Hag HuMU. OTHOIIEeHUSA U QYHKINU. BICKa3bIBaHUA.

Pazpen 2. byneBs GVHKINH.

Bynesw pyukuuu. Hopmansublie popmel hopmyn. JHO® u KHO, CIH® u CKH®. MunuMu3anus
OyneBbIX QYHKIUH.

Paspen 3. [loHATHA 0 IpeOguKaTax ¥ KBaHTOpax. [10IHOTa ¥ 3aMKHYTOCTE. [I0JIHEIE CUCTEMEL
OyIeBHIX QYHKITUH.

[ToHsITUS O IPeAMKaTax U KBaHTOpPaX. [I0JTHOTA ¥ 3aMKHYTOCTL. [10JTHBIE CUCTEMEBI OYIEBBIX
GyHKIMN

Paspen 4. KomO6uHaTOpHKa

OneMeHTH KOMOMHATOPUKHU. Pa3aMelleHusi, IepecTaHoBKY, coueTaHusi. KoOMOMHATOPHbLIE CXEMEI.
[Tpoussopsuue GyHKIINU

Paspen 5. Teopun rpados.

OCHOBHEBIE TTOHSATHS U OIpPefeieHNs Teopun rpadoB. ATOPUTMEI IIOUCKa KpaT4allliux myTen
MeX[y BeplInHaMu rpada. MeTonbl pelleHus ONTUMU3ali0HHEIX 3a/iad Ha rpadax.

Pasgen 6. TpaHCIOPTHEBIE CETH.
TpaHCHOPTHBEIE CETH. AITOPUTM IIOCTPOEHUST MAaKCUMAJIbHOTO IIOTOKa B TPAHCIIOPTHOM CETH

Paspen 7. ANITOPUTMEL.
[ToHSTHS KOHEYHBIX aBTOMATOB. OCHOBHI TEOPUHU PELIETOK

O61masi TPyA0EeMKOCTb OUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTAllUN

3auer

b1.B.03 ®u3uyecKue 0CHO8bl 3/1€eKMPOHUKU

Ilenu oCBOEHUST MUCLUIIIAHEL

Llenbio MpemnofaBaHus OUCHUTIINHEL « DU3UYeCKrue OCHOBHI 3JIEKTPOHUKH »
SIBIISIETCS:

dbopMupoBaHue QpyHOaMeHTa IMOATOTOBKY Oymymux 6akKamaBpoB B 001aCTU
371eMeHTHOM 0a3bl PaAN03JIEKTPOHHOM anapaTyphl U Co30aHre HeOOXOAUMOU OCHOBHI
IIJIS1 YCIIEIIHOT'O OBJIafIEHUS TTOCTIeAYIOIMMY ClIellMalbHbBIMU OUCHUTIINHAMY Y4eOHOTO0
TJIaHa.
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MecTo gucuunIuHLL B CTPyKType OI1

[ucnunnuHa «Pu3n4yecKre OCHOBH 3JIeKTPOHUKU» B1.B.03 saBnseTcsa OUCIUIIIAHOU
yactu, popMupyeMod yyacTHHKaMu 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
IJlaHa MOATOTOBKM OakKalaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuka».
H3yyeHune gucuuniauibl «du3ndyecKre OCHOBH 91€KTPOHUKK» OMHUPAETCs Ha 3HAHUU
OUCIUILINH(BI) «BrICIIas MaTeMaTuka»; «®u3mka».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

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

- Crioco6GeH UCIIONIb30BATh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHLIX HayK X MaTEMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesatenbHOoCcTH (OITK-1)

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

- Crioco6GeH OCyIIeCTBIATh MOKMCK, KPUTUYECKHY aHANIM3 ¥ CUHTEe3 HH(DOPMAaLUU, TPUMEHSITh
CHCTEeMHBIY TIOAXO[ TS PeIlleHus MocTaBaeHHbX 3agayd (YK-1)

CopepxkKaHue OUCLUIIINHEI

Paspen 1. 9nekTpodu3nyeckre CBOWCTBA MOAYIPOBOTHUKOB

CoOCTBEeHHBIY U IPUMECHBIE TIOJTYyIIPOBONHUKY. DHEPTeTHYeCKNe ArarpaMMbl
IIOJIyIIPOBOOHUKOB. PaBHOBECHbBIE KOHIIEHTPALIMY [TOABUKHBIX HOCUTENEX 3apsifa B
TIOTYTIPOBOAHUKAX. DIIEKTPOHENTPAIbHOCTh OMTHOPOMHOTO ITOIYIIPOBONHUKA. HepaBHOBECHOE
COCTOSTHUE TIONyIPOBOOHMKA. [IperidoBrii ¥ qu(Gy3nOHHBINM TOKH. YPaBHEHUS HETPEPHIBHOCTH
1 quddysun. [JedheKTs CTPYKTYPH ITOIYIIPOBOOHUKOB. fABIEHUS Ha IOBEPXHOCTHU
TIOTYTIPOBOOHUKOB. [TONMyIIpOBOMHUKY C HEPAaBHOMEDPHBIM pacIipeieIeHueM IIPUMECH.

Pazpen 2. KOHTaKTHLHE IBIEHUS

OnekTpuuecKre KOHTAKTH B ITOIYIIPOBOAHUKAX. DIEKTPOHHO-OLIPOYHEIN Iepexon. dusnyeckue
MIPOIIECCHL B 37IEKTPOHHO-ABIPOYHOM IIepexoe B COCTOSTHUY paBHOBecHus. OCHOBHBIE ITapaMeTpPh
nepexona. ®u3ndyecKue MPOILEeCCCH B 3JIEKTPOHHO-ILIPOYHOM IEpeXofie IPHU Mofjaue BHEITHETO
HanpsxeHus. OTKPBITOE M 3aKPHITOE COCTOSHUE Ilepexofa. BonbTaMnepHas XxapakKTepUCTHKa
HIeaTn3uPOBAHHOTO epexoaa. BonbTaMIepHas XxapaKTepHUCTHKA PealbHOTO Iepexona
(MOTyTPOBOOHUKOBOTO OUOMA). BnusiHMe TeMnepaTyphsl Ha BOJIbTaMIIEPHYIO XapaKTEPUCTUKY
nepexona. EMKOCTH 31€KTPOHHO-OLIPOYHOT0 Iepexoaa. MaTteMaTudecKre MOIenu 1
9KBUBAJIEHTHbIE CXEMHI II0JTy-ITPOBOAHUKOBOTO Arona. OcoOOEHHOCTH reTeporepexoa.
BrImpAMIISOIUY 1 OMUYECKUU KOHTaKThl MeTasl-11oaynpoBoaHuk. Huopn loTtTku. dusnyeckue
MIPOILIECCHL B CTPYKTYPE MeTal-AU3JIeKTPUKIIONYIPOBOAHUK. DhDEKT IO,

Paspen 3. ®u3nyeckue IpouecCh B OUIONISIPHOM TPAH3UCTOPE

O61ue cBeieHUs 0 OUIIONISIPHOM TpaH3uCcTOpe. BlanMmopericTBre 6IM3KO0 PACIIONIOXKEHHBIX
nepexonoB. KoahduimeHTr mepefayy TOKOB. AKTUBHEIN PeXUM PaO0TH OUIIOISPHOTO
TPaAH3UCTOpPA. YCUIIEHNE 3TEeKTPUUYECKUX CUTHANIOB. PeXKMMBI HACHIIEHUS U OTCEYKH.
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ONeKTPOHHEBIN K04 Ha OMIONISIPHOM TpaH3ucTope. HenmuHelHble Mogenu d6epcaMoia.
CraTudeckue XxapaKTepUCTUKM OUITONSPHOI0 TPAH3UCTOPa. BriusHue TeMiepaTypsl Ha paboTy
OMIOJIIPHOTO TPAaH3UCTOPA. [Ipo0oit OUIIONIIPHOr0 TPAaH3UCTOPA. [JTUHAMUYECKUN U
HUMITYJIbCHBEIY PEeXKUMBI pab0THl OUIIOITPHOTO TPaH3uCTOpa. [IpeiihoBHI U reTeporepexoIHbIH
TPaH3UCTOPHI.

Pa3pen 4. du3uyecKue IPOLECCHl B IMOIEBRIX TPAaH3UCTOPAX

OO1mue cBefleHUs O MOJIEBLIX TPaH3UCTOPaX. JIMHEWHBIN PeXUM PabOThI TOJIEBHIX TPAH3KUCTOPOB.
PexXuM HacCHIIIEHNUS TIOJIEBLIX TPAH3UCTOPOB. CTaTHUYECKHEe XapaKTePUCTUKHU T10JIEBBIX
TPaH3UCTOPOB. BriusHKe TeMIiepaTyphl Ha paboTy I0JIEBEIX TPaH3UCTOPOB. MaTeMaTHYeCKHe
MOJIe/IN ¥ 9KBUBAJIEHTHLIE CXEMBI TI0JIEBBIX TPAH3UCTOPOB. [JMHaMUYECKUM U UMIYJIbCHBIH
pPexXuMBI PabOTHI MOJIEBEIX TPaH3UCTOPOB. HEMT-Tpan3ucTop. OnTo31eKTPOHHLIE TPUOOPHL.

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

3auger

b1.B.04 ®u3uka (cneueaaevl)

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpenofgaBaHus OUCHUIIIAHLE «PU3KUKa (CIIEUriaBh)» SBISETCS:

dbyHmaMeHTanbHas MOATOTOBKA CTY[IEHTOB 0 (GU3UKe, KaK CPECTBO 00IIero
KOTHUTUBHOT'O PA3BUTHS YeJIOBEKA, CIIOCOOHOT0 K IMMPOM3BOACTBEHHO-TEXHOIOTUYECKOM
M IIPOEKTHOU OesiTeNbHOCTH, 00eclieynBaloleld MOgepHU3alnio, BHepeHue U
3KCIINTyaTallIo0 Pa3INYHbIX CPEMICTB CBSI3U U KaK 0a3a [Jisd u3y4eHus: CIelurajbHbIX
OUCLUIIIKH; GOPMUPOBaHNE HAaBLIKOB MCIIOJIb30BAaHUSI OCHOBHEIX 3aKOHOB OV CLUIITAHEL
K PEIIeHUI0 3a/lay, CBI3aHHBIX C TPO(GEeCCUOHATbHOU AeITeIbHOCThIO; POPMUpPOBaHUE Y
CTY[IEHTOB Hay4YHOT0 MUPOBO33PEHUS, YMEHUS aHaTU3UPOBaTh U HaXOAUTh METObI
perenus: GpU3NIECKHUX IP0OIeM, BOSHHUKAIOIIUX B 00J1aCTH, CBI3aHHOM C
npo¢eCCuOHANbHOY OesATEeIbHOCThI0. AKTyalbHOCTh U3yUeHHUS y4eOHOU AUCIUIIINHEL B
paMKaxX OCHOBHOM IpodecCHOHaIbHOM 00pa3oBaTeNIbHOM IPOrpaMMbl 00yCITOBIIEHA
He00XOIUMOCTBIO OCBOEHHUS CTYOEeHTaMi OCHOBHBLIX 3aKOHOB OITUKY M KBAHTOBOU
(HU3MKH, 0CBOEHNUE METOHOB PEIIeHNsI TUINYHBIX PU3NYeCKUX 3a0ayd, U3yIeHUs
METOJIOB IMPOBefieHNusT M1 00pab0TKN HU3NUECKOr0 IKCIIEPUMEHTA, YTO IT03BOJISIET
dbopMUpPOBATh M Pa3BUBaTh YHUBEpPCabHEIE, 001IeTpOodecCuoHambHbIE U
npogeccruoHaNbHbIe KOMIIETEHIINY OYOYILero CleluanucTa.

MecTo pucuuniauHel B CTpyKType OI1

Oucuunnuia «®ui3uka (cmenrnaswl)» B1.B.04 gBnseTcsa OUCIUIIMHON YacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTENIbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
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moAroToBKM OakKajaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
oucuuIinHe «®u3MKa (CrelriaBe)» ONUpaeTCs Ha 3HAHUU OQUCLUNIUH(BI) «BrIiciIas
MaTeMaTuKa»; «Teopusi BepOATHOCTEU U MaTeMaTudecKas CTaTUCTUKa»; «PU3uKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbEI €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
I pellleHus 3afay nHxkeHepHoU mestenbHOoCTH (OITK-1)

- Cnoco0eH pean30BLIBATh MPOrPAaMMbI 9KCIIEPUMEHTAJIBHBEIX UCCIeIOBAHUM, BKITI04asi BEIOOP
TEXHUYECKHUX CPelCTB u 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANTKM3 ¥ CUHTEe3 HH(OPMAlLlUK, TPUMEHSITh
CHCTEeMHBIY TTOMXOI IS PEIleHus MocTaBIeHHbX 3amayd (YK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BonHOBas onTHKa

OnemeHTH ¢poTomeTpud. llIKana 31eKTPOMarHUTHHIX BOTH. ['eoMeTprUecKas ONTHKA.
HHTepdepeHuns cBeTa. YCI0BUSI MaKCUMyMOB U MUHMMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. MHTephepeHIInOHHEe ONBITH. MHTEphEepeHIa B TOHKUX MJIeHKaX. [Judpakius
cBeTa. [Judppaknus ®penens u ®Ppaynrodepa. [JudpakinmonHas pemeTtka. [lonspru3anus cBeTa.
EcTecTBeHHHIN U IONAPU30BaHHLIM CBET. 3aK0H Martoca. 3akoH bproctepa. [IBoiHOE
JydenpeioMiIeHue.

Pasgen 2. KBaHTOBas ONTHKA U aTOMHaa QU3WKa

3akoHH TennoBoro usnydenus. ®oroaddext. Ksantosas runoresa u popmyna I[1naHka.
KopnyckynsapHO - BOTHOBOY Oyanu3M cBeTa. JInHendudaThle cieKTphl. QopMmyna banbmepa.
[Moctynatsl bopa. BopoBckas Momenb aToMa BOOOPOAa U ee HeJocTaTKu. ['unotesa ge bpoiins.
BomHoBEIE CBOMCTBA MUKpoUYacTull. COOTHOIIEHNE HeollpeneneHHocTe ['eiizeHbepra.
YpaBuenue lllpenunrepa. KBaHTOBas yacTulla B OMHOMEPHOU IIOTEHIMAIBHOU SIMeE.
KBanTOBOMEXaHUWUYeCKas MOLeNIb aTOMa Bogopoaa. KBaHTOBEIE YKCIia U YPOBHU SHEPTUU.
[TpaBuna or6opa. CnuH.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXKYTOUHOU aTTeCTalluu

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 anekTpudeckux mener» b1.B.03 aBnsgeTcsa OUCHUIIINHON YacTh,
dbopMupyeMasi ydaCTHUKaMu 00pa30oBaTeIbHEIX OTHOIIeHUM 61oka 1 yueOHOro miaHa
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 OUCHUIIUH(B) «BrICIIas MaTeMaTuKa»; «Du3uKar.

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

47




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

IOucnunnuHa «JneKTpoHuka» b1.5.13 sBnsieTcs omHON U3 OUCIUIIKNH 0a30BOM YaCTH
yueOHOTO TMJlaHa IOATOTOBKM OaKalaBpuaTa 0 HampaBiaeHuio «11.03.01
PagmorexHuka». UCXOmHBIM YPOBEHb 3HAHUY W YMEHHUM, KOTOPHIMU JONXKEH 00/1amaTh
CTYIEeHT, IPUCTYNas K U3YUEeHUI0 JaHHOU MUCIUIIIMHLL, ONpPEeNesseTcs U3ydeHueM
TAKUX TUCIUIIINH, KaK «MaTeMaTHuKa»; «Teopust 3eKTPUUECKUX Ienei»; «Ousuka;.

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 Cucmempbl, cemu u ycmpolicmea paduocesizu u paduodocmyna

Ilenu oCBOEHUST MUCLUIIIMHEL

Llenbio IpemomaBaHus QUCITUIITUHE «CHUCTEMEI, CETH ¥ YCTPOMCTBA PAfIHOCBI3U U
PagMOmOCTyTa» SBISIETCS:

O3HAKOMJIEHHE CTYIEeHTOB C 0COOEHHOCTSIMU apXUTEKTYPHI, CACTEMHEBIX U
CXeMOTEeXHUYECKUX PeIleHUH Pa3InYHbIX 10 Ha3HAUYEHHUIO CUCTEM, CETeH B YCTPOMCTB
PamMoCBI3U ¥ PAfiHONOCTYIIA.

MecTo pucuuniuHe B CTpykType OI1

49




HOucuunnuHa «CUCTEMBI, CETH U YCTPOUCTBA PafguOCBA3U U papuopocTtyna» 51.B.08
SIBAETCA OUCUUMIMHOU dYacTd, GopMuUpPyeMOil y4yaCTHUKaMu 00pa30BaTEIbHBIX
oTHoweHUU 6moka 1 yuyeOHOro mjaaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.01 Paguorexnuka». H3yuyeHue gucUUNIuHB «CUCTEMBI, CETU U YCTPOUCTBA
PaguoCBiI3U U PafUAOfOCTyIla» ONMpAeTCs Ha 3HAHUU AUCLUNIUH(B) «BBegeHue B
npodeccuio»; «[IuCKpeTHass MaTeMaTuKa»; «du3uka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbI €CTECTBEHHBIX HayK X MaTEMAaTUKU

O pellleHus 3afay nHxkeHepHou nestenbHoCcTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH pean30BLIBATh MPOrPAMMbI 9KCIIEPUMEHTAJIBHBEIX UCCIeIOBAHUM, BKITI04asi BEIOOD
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkaHue OUCIUIIINHEI

Pazgen 1. O6mas xapaKTepUCTHKA CeTell ¥ CUCTeM DaJUOCBSI3U U PAOUONOCTYIIa
Oco6eHHOCTH UCIIONh3YEMBIX PAOU0 YaCTOTHHEIX Ouana3oHoB. IQ(eKTH paclnpocTpaHeHus 1

TEXHOJIOTUU OpraHu3aluu paguo uHtepdercos. CrnekTpanbHas 3¢pOEKTUBHOCTh: CUCTEMHO- 1
CXeMOTeXHUYeCKas peanu3alus. TeXHUKO-TEXHOJIOTUYECKHUE U IKCITyaTalliOHHEIE
XapaKTEPUCTUKYU CUCTEM U CeTell pafu0oCBI3U U paAuo HOCTyIa pa3jInuHOro Ha3HauYeHUs.
OHepreTuyecKui OI0IXKET pafiKio TMHU, OCHOBEI MOAENTUPOBAHUS U MIPOTHO3UPOBAHUS
pacrpocTpaHeHus pagyo BOJIH, CTaTUCTAYECKNE MOMETH.

Paspen 2. [llupokoMacmTaOHbIE TPAaHCIIOPTHO-MAruCTPAIbHEIE CUCTEMEI

CuctemMHasi apXUTEKTypa ¥ CeTeBas TOIOJIOTHS, TEXHOJIOTUH ¥ 0COOEHHOCTH
GYHKIIMOHUPOBAHMS, CXeMOTEXHIUYECKAs peai3allds YCTPOUCTB IeKaMeTPOBOH,
MarucTpaabHOM CIIYTHUKOBOM, PafiuOpeNerHOM, TPOrnochepHON CBS3H.

P PagnanbHO-30HOBEIE CUCTEMEL M CETH

CucreMHasi apxUTEKTypa ¥ ceTeBas TOIOJIOTHS, TEXHOJIOTUM ¥ 0COOeHHOCTH
GYHKIMOHUPOBAHMUS, CXeMOTeXHUYECKAsI Peanu3aliis YCTPOMCTB CITyTHUKOBOM MOOUIIBHOIM,
TPaHKHUHI'0BOM, COTOBOY CBS3H.

Pasmen 4. becipoBOOHEIE TOKAALHEIE CETH

CucremMHasi apxuTeKTypa 1 ceTeBas TOIIOJIOTHS, TEXHOJIOTUM ¥ 0COOeHHOCTH
GYHKIIMOHMPOBaHMS, CXeMOTEXHUYECKas peanu3allds yCTPOUCTB ceMelCTB cTaHnapToB IEEE
802.1x, 6ecmHypoBoro TenedoHa, 6eCIIpoBOgHOT0 aO0OHEHTCKOTO Iyeiida.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL

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

JK3aMeH

Bb1.B.09 Teopus 31eKkmpu4eckoll cés3u

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIINUHEL « Teopus 9IeKTPUYECKOM CBSI3U» SBISIETCS:

Llenpio penofgaBaHus QUCHUIIIUHEL « T€OpUs 9IEKTPUIECKOU CBSI3U» SIBIIETCS
M3JI02KeHNe OCHOBHBIX 3aKOHOMEpPHOCTeH oOMeHa uHbopMaluel Ha PaCCTOSHUH,
00paboTky, 3hPeKTHBHOM Nepeayyl ¥ IIOMEX0YCTOMUYUBOTO ITPUEMA B TEXHUYECKUX U
€CTECTBEHHBIX CUCTeMax Pa3fInuHOr0 Ha3HaueHUsI U POpMUPOBaHUS PyHOaMeHTaIbHBIX
3HaHUU OCHOB TEOPHUHU JETEePMUHUPOBAHHBIX U CITy4alHbIX aHAIOTOBHIX U IMU(POBHIX
CHUTHAJIOB ¥ CUCTEM UX IIpeoOpa30BaHusI, OCHOB IIOCTPOEHHUS COBPEMEHHBIX CHCTEM
dbopmupoBaHus , 00pabOTKM U Ilepefauyu CUTHAIOB, METONOB aHAIOT0BOM U ITu(POBOM
MOJYISAIMY CUTHAJIOB [AJIS1 KAHAJIOB C IOMeXaMH B TOM YHCJIe ONTAYECKUX, IPUHIUIIOB U
METOOB MHOTOKaHaJIbHOU Iepefayy, XpaHeHu s, paciupeneeHus U IprueMa
IUCKPETHBIX ¥ HEIIPEePBIBHEIX COOOIIEHNM, METOIOB ITOBLIIICHHUS SHEPTeTUUYECKON 1
CIIeKTpabHOU 3P GhEeKTUBHOCTH CUCTEM MH(OTEeIeKOMMYHUKAINHM 6a3upyIOMUXCS Ha
dbyHIaMeHTaIbHOU TEOPUH BPEMEHHOTO, CIIEKTPAIbHOTO ¥ KOPPENISIMOHHOTO aHaIku3a
CHUTHAJIOB, B TOM YHCJIe B OIITUYECKOM [IMalla30He, CII0COOCTBOBATH PA3BUTHUIO
TBOPYECKHUX CITIOCOOHOCTEN CTYIeHTOB, YMEHUI0 (OPMYIHPOBATh U PELIATh 3alauu
ONTHMU3AIMU CUCTEM CBSI3HU, YMEHHUIO TBOPYECKY IIPUMEHSITh U CaMOCTOSITEIbHO
TIOBHIIIATL CBOYM 3HAHUS B 001aCTH MHGOTEIEKOMMYHUKALNM, POTOHUKY U
ONTOMH(OPMATHUKH.

MecTo pucuuniavHe B CTpyKType OI1

HucuunnvHa «Teopus anekTpudeckou cBa3u» 51.B.09 gBnsgeTcs OUCLUIIIMHON 4acTH,
dbopMupyeMoii ydacTHUKaMu 00pa3oBaTEeNIbHLIX OTHOIIEHUHU O610Ka 1 yueOHOro miaHa
oATOTOBKM OakanaBpuaTa mo HampaBneHuio «11.03.01 Paguorexuuka». KM3ydeHue
OVCLUNIAHE «Teopus 5NeKTPUYECKOU CBSI3U» OIUPAETCS Ha 3HAHUU OUCLIUIIINH(bI)
«BrIciag MaTeMaTHKa»; «JIlUCKpeTHasi MaTeMaTHKa»; «TeopeTHUYeCKHe OCHOBHI
3JIEKTPOTEXHUKN»; «PU3UYECKHEe OCHOBBI IIEKTPOHUKM».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH UCIONIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKHU
O pellleHus 3afay nHxkKeHepHoU gesaTenbHoCcTH (OITK-1)
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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

Paspen 1. O6Iue cBeeHNs 0 CHCTEMAaX 3JIEKTPOCBSI3U
[TonstTue nudOpPMaIuy, CoOOIIeHUsI, CUTHaIa. Moiesb CUCTEMEI ITepenadyn

nHpopmauun.Knaccudukaiys CUTHAIOB B KaHasaxX CBSA3U. MicTopuyeckue faThl B UCTOPUU
cBs3u u TenekoMmyHuKauuii. ASCII (American Standard Code for Information Interchange).
Tenerpadusiii TpéxperucTpoBhiit Kog MTK-2. MeTonsl CHCTEMHOTO aHanu3a
TeJIeKOMMYHUKalui. BpeMeHHOU ¥ 4aCTOTHHIM aHa/lu3. BEepOSTHOCTHLIE ITOAXOMH B
IIOCTPOEHUY U ONITUMHU3ALUN CUCTEM CBs3U. CTaTUCTUUECKas Teopus o0HapyKeHUSI CUTHAJIOB U
OLIeHKU UX IapamMeTpoB. Teopusi nHGopManuu 1 Koguposanus.CoobiieHre 1 CUTHAJIE
PagroTexHUYeCKue Lelu ¥ CUTHAJIB: aHaJIOrOBhle, KBAHTOBaHEIE, JUCKPETHEIE, ITM(POBEHIE.
Mopernb npoliecca KOMMYHUKAIUY. DTAJIOHHAs MOJe/Ib B3aUMOEUCTBUS OTKPHITHIX CUCTEM
(OpenSystemlInterconnect - OSI). OcHoBHEIE TPe0Opa30BaHus WHPOPMAIMOHHBIX CUTHAJIOB B
u¢ppoBoi cBsA3u. PopMaTHpPOBaHKE: 3HAKOBOE KONUPOBaHME, IUCKPETU3AINA,
kBaHToBaHue, MKM. Ilepenauda Buneocuraanos: NRZ, caMOCHHXpOHU3UPYOIIHECS POpMaTH,
dba30Boe KOOUPOBaHUeE, CTPYKTypa CUCTEMEHI Tepefaun nHpopMmarmy, Knaccudukaimys KkaHanioB
nepenavyu HHGOpMaUUH.

P 2. CIeKTpHI IePUOOUYEeCKUX U HellePUOONYEeCKHX CUTHAIOB. [1 BaHKe Pypb
BekTopHble Mopenu curtanoB. O6001ueHHbIN psig Pyphe.BeKTOPHOE IpefCcTaBieHNe CUTHAIA.
[TousTue 6a3uca, HOPMEL, CKaISIPHOTO TPOU3BEIeHNSI CUTHAJIOB, OPTOTOHAJIBHOCTH CUTHAJIOB,
OPTOHOPMMPOBAHHOTO 6a3uca CUTHaNOB. AnreOpandeckas CTPYKTypa IPOCTPaHCTBA CUTHAJIOB.
['eomeTprueckas CTPYKTypa IPOCTpaHCTBa CUTHasoB. Hopma curHana. JHeprus CUrHania.
MeTprKa IpoCcTpaHCTBa CUTHaIOB. CKalspHOe MPOU3BefeHNe CUTHAIOB. ba3uCHEIe CUTHAIHL.
O60061menHsi psin OypbeCreKTphl TEPUOTUYECKUX CUTHAIOB. QOPMEI CIIEKTPAIbHOTO
IIpefCTaBIeHNS IEPUOOUYECKOT0 CUurHasa. CIIeKTpHl IepUOJAYECKHAX CUTHAJIOB INHEWYaTHIE U
ouckpeTHble. CIIEKTPH HEIIePUOAUYECKUX CUTHAIOB. Mofenb HellepuoguieCcKoro CUrHasa Kak
IIpefebHOrO ClIy4asi IepUuogUieCcKOro CUTHaja , KOraa Iepuof IIOBTOPEHUS CTPEMUTCS K
6eckoHeyHOCTH. ®U3UUYECKUIN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTU CHUTHala. MaTeMaTU4eCKu U
Gbu3nYecKuil CIeKTp HeIlepuoaniecKoro curiana. [Ipsamoe u obpaTHoe mpeobpa3oBanre Oyphe.
CBoiicTBa npeobpa3oBanus Pypoe

Pasmen 3. CieKTpanbHO-KOPPENIIIMOHHLIN aHaln3 IeTePMUHNPOBAHHEIX CUTHAIIOB B
“H(OTETeKOMMYHUKAIIUN

AHanuTHU4YecKuii curHan. KBagpaTypHBIN U CONPSKEHHBIN CUTHAILL. [IpeoOpa3oBaHue
T'unbbepta. CrieKTpaibHas MIOTHOCTh aHAIUTUUYECKOT0 CUTrHasna. [IpeoOpa3oBanue ['unbbepra
BO BpeMeHHOM obnacTu. [Ipeobpa3oBanue ['nnbpbepTa Bo YacTOTHOM obmacTu. [Ipeobpa3oBanue
T'unbbepTa s TapMOHUYECKUX CUTHANOB.IIOHSATHE Y3KOIMOIOCHOTO curHana. opMupoBaHue
KOMIIJIEKCHOM orubaroliel IoI0CoBOro0 CurHana.Pacnpenenesre sHEPTUY B CIIEKTPE
HeIepruoJuYecKoro curtasna. PaBeHcTBo ITapceBans u o6obuieHHas ¢popmyna Pames.
OHepreTUUECKUM CIEKTP CATHala. PacnpepnenieHre SHEPTUHU B CIIEKTPE BEIleCTBEHHOTO
HeIepuogniecKoro curiasna. IhdekTuBHas IIMPHHA ClIEKTpa curHana. KoppensiuuoHHbE
MOMENY JeTePMUHAPOBAHHLIXCUTHAIOB. ABTOKOPpPENAMOHHAs (PYHKIIKS BEIIECTBEHHOTO
curtana (AK®)u ee cBoiicTBa. CB23b AK® cursasna ¢ ero sHepreTu4eCkuM cruektpoM. AK®
[IepUONUYEeCKOr0 Bell[eCTBeHHOI 0 curtasa. CBepTka CUrdasnoB. CUTHAN Ha BEIXOJe JIMHEUHOU
cucTeMbl. HaCTOTHAS XapaKTEePUCTUKA JIMHENHOU CUCTEeMBL. CBEPTKa [IBYX CUTHAJIOB BO
BPEeMEeHHOM U 4acTOTHOM o6nactu. CooTHOIIE
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Pazpen 4. [ICcKpeTHREIE CUTHAIIBEL B DATNOTEXHUKE U TEIEKOMMYHUKAINK. CIEeKTPH IUCKPETHRIX
curHasnos .JIucKkpeTHoe npeoOpa3oBanne ypre. Anroput™mel BIID,

IucKpeTr3anus aHajaoroBoro curiana.Teopema KorenbHruKoBa. [JucKpeTHOe mpeoOpa3oBaHue
®ypre.[luckpeTr3alys 10 BpeMeHU U KBaHTOBaHUeE 110 YPOBHIO. CTPYKTypa U pa3psigHOCTh
AIITI. Illym KBaHTOBaHUA. AMIINIUTYOHO-UMITyIbCHasA Moaynanus (AWM), mupoTHO-UMITyIbCHAS
mopynauusa (IIMM), Bpemsa-uMnynscHasg Mopyianusa (BMM), uMynbCHO-KOIOBas MOTYISAIUS
(MKM). MaTeMaTr4ecKas MOJeIb IUCKPETU3NPOBAHHOI0 CUTHAla. TeopeMa KoTenbHUKOBA.
O600mmenHsi psan Oypbe 10 cucTeMe 6a3UCHBIX (OPTOrOHaNBHEIX) QYHKIUN KoTenmbHUKOBA (Pl
KorenbHuKOBa) BoccTaHOBIEHNE aHAIOTOBOTO CUTHAA 110 AUCKPETHHRIM OTCYeTaM.
CnekTpasnbHas IIOTHOCTh 6a3ucHBX QyHKIMN KoTenbHuKoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHana. [Ipeobpa3oBanue Oypre Oy OUCKPETA3UPOBAHHOTO CUTHaNa. IhdeKT HamoKeHUI
MIPY AVCKPETU3aluu - 3jaucuHr. CneKTp AUCKPEeTU3UPOBAaHHOT 0 CUTHAa MPY MPOU3BOJIbHOU
dhopMe IUCKPETU3IUPYIOUIUX UMITYIHCOB, OTIMYHAIX O JebTa-QyHKIMUN. Momenb qUCKPETHOTO
CHTHAaJIa B 4aCTOTHOM obnacTu. [IuckpeTHoe mpeobpa3oBanue ®ypre. [ToBopauynBalolme
MHOXHUTEJIN U UX CBOMCTBa. bricTpoe npeobpa3osanue Oypre (BIIP) . Anroputmsl BIIO ¢
MIpOopexkuBaHUEM 110 BpeMeHu. Anroputmel BI1® ¢ mpopexuBaHUeM 110 YacToTe. [IpuMeHeHne
BIT® nnd BEIUMCIIEHUST CBEPTKH.

P M SIS CUTHAJIOB B HOTEXHUKE ¥ TEIEKOMMVHUKAIINN

Buprl aHanoroBoi MOOyIANUY: aMIJIMTYOHAS MOTYIALKS, yriaoBas Mmoaynsuusa( UM, OM,
OO®M), mraoBeHHas nonHad (a3a, MTHOBEHHAs 4aCcToTa. BpeMeHHEIeN BEeKTOPHbBIE AarpaMMEL
MOAYJIUPOBaHLIX CUTHaI0B. CIIEKTPE MOYIMPOBAHHEIX CUTHAIOB. Hemonynsanus AM cursana.
AMINIUTYOHOE IeTEeKTUPOBaHKe, KBaIpaTUYHOE NEeTeKTUPOBaHNe (HeIuHelHoe Tpeobpa3oBaHue
B pexXuMe MaJioro CUTHasla). banaHcHas MOOyNsALMS CUTHAIOB U IIOfaBJIeHNEe HECYIIET0
CUTHAaJla. YHUBePCaIbHEIM KBafpaTyPHBIU MOOyIaTOp. PopMUpOBaHNEe KOMIIJIEKCHOU
orubatomeit (Baseband signal).lludposast mogymnsiust curianoB. CUTHAIB C DUCKPETHOM
aMIUIUTYIHOU Momynsinuei. [JuCKpeTHass 4aCTOTHAs MOOYJISALKS CUTHaJO. [JucKpeTHas ha3oBas
MOZIYIALMS CUTHaIO0B. [IMCKpeTHas KBafpaTypHas MOLYJIALUS CUTHaI0B. TeXHOJIOTUY U BUALL
11 pPOBOM MOAYISALMY B COBPEMEHHBIX CUCTeMax CBsi3u. LludpoBas OuHapHas MOTYJISIUSA: OOUH
CHUMBOJ - oguH 6uT. CUrHanbHEIE CO3Be3aus, ha3oBasi MIOCKOCTh CUHGpa3Ho! | 1 KBaipaTypHOI
Q xommnoHeHT. LludpoBasa kBagpaTypHas Momynsaius KAM 16: ogus cuMBoin - 4 6uTa B TOM XKe
nonoce dyactoT.Kop I'pesi. PemetuaTtas mopynsanusa. CurHajabHble-KOIOBEIE KOHCTPYKITUMHT
IKA(POBEIX CUTHAJIOB.[I0MEX0yCTOMUYUBOCTE PA3IUYHbLIX BULOB MOAYIALUA

Pa3pen 6. MaTemaTuyeckue MOOeNN CAYYaWHbBIX IPOIeCcCcoB. [TpoxoxaeHne CIy4YanHbIX

MIPOLIECCOB Yepe3 NUHEHHbIe IIeH.
CnyuyaiiHble CUTHAJIB ¥ X CTaTHCTUYECKNE XapaKTePUCTUKU: QYHKIUS paclipefe/ieHus

BEPOSATHOCTH , IJIOTHOCTh pacupefesieHus: BePOSITHOCTUA. YK CIOBbEIe XapaKTePUCTUKU3aK0OHa
pacmpeqeneHus: MaTeEMaTUUECKOE OXKUIaHKUe, TUCTIEPCUS, aBTOKOPPENAIMOHHAS PYHKINS
CIIly4arHOro mpouecca. CTaliioHapHble U 3proaudeckue curHasbl. CUTHAIB C HOpMalbHbIM
3aKOHOM paclipefeieHus BePOSATHOCT MTHOBEHHBIX 3HaUueHU. CBA3b KOPPEIALUun 1
HE3aBUCHMOCTH BEIOOPOK M3 HOPMAJIbHOTO CIy4YaiHoro curtasna. Csisb AK® c sHepreTnyeckum
CIIEeKTPOM CJIyYalHOT0 CUTHaJIa, TeopeMa BuHepa - XuHYMHA, MHTEPBAJI KOPPEIAuun, Oesblii
IIyM. Y3KOIIOJIOCHBIE CITy4YaiHBIe MPOIIECCH, pacmpeneeHue orubarome u Gpasbl
Y3KOIIOJIOCHOT'O CITy4arHOro mpouecca. CieKTpalbHO-KOPPENANNOHHBIY aHaIU3 IIPOX0XKAEHUSI
CJIy4YalHBIX CUTHAJIOB Yepe3 JIMHEeWHbIe

P 7 HOBEI TEODUH II Y1 UH Maluu. H MAaIlMOHHEIE XapPaKTePUCTUKHI
HCTOYHHUKOB HUY ¥ KaHAJIOB.DHTPONIUS ¥ KOJIUYECTBO UH Malyy
HHpopMallnoOHHbEIe XapaKTePUCTUKY UCTOYHUKOB TUCKPETHHIX co00uIeHn#. Momenu
HCTOYHHUKOB IUCKPETHBIX CO00meHu. CBOWCTBA 9PTOJUUYECKHUX UCTOYHUKOB. M30BITOYHOCTE U
IIPOM3BOOUTEIbHOCTh JUCKPETHOTO UCTOUYHHUKA. [IBONYHEIN HCTOYHUK COOOIIEHUH.
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HHbopMallnoHHEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (6e3 moMex) u
peanbHBIE (C TOMexaMu) KaHasbl. CKOPOCTh Ilepefiayy U MPOIYyCKHAs CIIOCOOHOCTh KaHaa.
IIBoMYHBINA M "M-UUHBIHN" KaHan. MHGOpMallMOHHEIE XapaKTePUCTUKYA UCTOYHNKOB HEIIPEPHIBHBIX
cooOmenui. [IuddhepeHnmranbHas SHTPONNUS. DHTPOIUS PABHOMEPHOI'0 PacClpeneneHus.
OHTPOIHUS rayCcCOBCKOTr0 OeJI0To IyMa. JICUIIOH-3HTPOIUS He3aBUCHMBIX COo00IIeHn. Moaenu
HeIPePLIBHBIX KaHasloB.Mopeny IUCKPeTHHIX KaHaoB. CpaBHEHME IIPOIYCKHBEIX CIIOCOOHOCTEH
OUCKPETHHIX ¥ HEIIPEPHIBHEIX KaHasoB. TeopeMel KopupoBaHus IlleHHOHA [719 KaHAJIOB CBSA3U
6e3 oMmex u ¢ momexamu.Knaccudukainsg nCTOYHUKOB COOOIIEHN U KaHasoB. Tpu moaxona K
orpepeneHuio moHATUA “KonuyecTBo nHpopManunu”: KOMOMHATOPHBIM, BEPOSTHOCTHBIH,
anroputMuyeckuii. KonuuectBo nHdopMaliuy Kak Mepa CHSITOM HEOIPeaeIeHHOCTH.
HudopMaIioHHbe XapaKTEPUCTUKY HCTOYHUKOB COOOIIEHN: SHTPOIHUS - MEpa
HeOIpeneIeHHOCTH COCTOSTHUM HCTOYHMKA COOOIIeHUN B cpeqHeM. Mepa HeonpeaeneHHOCTH P.
Xaptnu u K. [llerHoHa. CBOMCTBA 3HTPONUY AUCKPETHOTO MCTOYHKKA. ATIpUOpPHAas
(6e3ycrmoBHas) 9HTPONHUS. ATTOCTepUOPHas (YCIIOBHAsI) SHTPOIHUS OUCKPETHOTO UCTOUYHUKA U ee
cBoMCTBa. MHGOPMaMOHHEIE XapaKTePUCTUKY KaHaIOB: MaKCUMallbHasi CKOPOCTh Ilepenadyu
uHbopManuu (IIPOnycKHasi CoCOOHOCTh KaHasta), Ko3hGUIMEHT UCIIONIb30BaHUs KaHaa.

P HOBLI TEOPUU KTHBHOT'0 KOOUPOBAHUSA OTUCKPETHBIX HUM
KopupoBaHue uctoynuka JIC.

Knaccudukaius komos. IpPeKTuBHOE ONTHMATbHOE KOTJUPOBaHKUE KaK CII0C00 COTrTaCOBAaHUS
“H(pOPMALMOHHBIX XapaKTePUCTUK UCTOYHNKA U KaHana. KogupoBaHue HCTOYHUKOB 0e3
MaMsATH (CUMBOJIBI COOOIIIEHNY He3aBUCUMEI) ¥ C TIaMSIThIO0 (CUMBOJIE KOPPETUPOBAaHHBIE MEXKMIY
co6oit). KomupoBanue 6e3 oTeps u ¢ notepsimu. KogoBoe mepeBo, MpeduKCHBIE KOMIBI 1
HepaBeHCTBO KpadTa , paBHOMepHOE KOIUPOBaHUE, CTaTUCTUYECKOEe KOOUPOBaHUE:
KopupoBaHue o Metony IllenHona-®aHo, KogupoBaHUe 10 MeTony XadMeHa, TeopeMa
[ITleHHOHA 0 KOIUPOBAHUY UCTOUHMKA HE3aBUCUMBIX COOOIIEHUH, YCIOBUE OIITUMAIbHOCTH
KomoB. CrT0BapHOE KOJHWpPOBaHUe, anroput™m Jlemmens - 3uBa -Bemua. [TorsiTue 00
apupMeTHYECKOM KOOUPOBAaHUHU

Pazpen 9. OCHOBEI TEOPHUH TOMEXOYCTOMYMBOTO KogupoBaHus. KogupoBanue KaHana binoyntsle
JIWHEWHLIE KOOI,

[TprHIUIIEI KOPPEKTUPYIOMIETO (IOMEX0YCTOMYNBOI0) KOAUPOBAHUS U JeKOOUPOBAHUSA C
oOHapyXkeHHEM U UCIIPaBlIeHNeM OmKO0K. JInHelHbIe cucTeMaTuieckue 0104YHbIe Kogsl. Ko
XomMuHra. [Tpou3Boasiinil MOIKHOM, ITOPOXKalollasd MaTpulla. IIpoBepouyHas MaTpuila,
byHmaMeHTalIbHas MaTpulla 6J109HOT0 TMHEWHOTO Koa , TOHATHE CUHApPOMa U CHHIPOMHOE
meKomupoBaHUe OJIOYHBIX KOMOB.

Pasgen 10. OCHOBH TeOpHHU NOTEHIIMATLHON IOMEX0YCTOMYNBOCTH IPUEMA W ITPUHITUIIEL

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

KC c meTepMUHMPOBaHHOU U CTOXaCTAYECKOU CTPYKTypou. OOHapyXKeHue u pasnudenue [1C.
Kputepuu ontumansaoro npuéMa [1C. BaliecoBCKUi TOAXO0S K ONTUMaIbHOMY IPUEMY .
AmpuopHas ¥ alloCTePUOPHasi BEPOSITHOCTH, CPEOHUM PUCK U OTHOLIEHKE MTPaBAOIon00us
TUIIOTEe3 IprueMa. AJITOPUTMEL PaOOTH ¥ CTPYKTYPHBIE CXEMBI OIITUMaIbHBIX TPUEMHUKOB [IC B
rayccoBckoM KC. Cunrte3 KorepeHTHOT0 fiemonynsatopa [C Ha ¢pone ABI'TI. CornacoBaHHas
¢bunbTpauysa GUHUTHEIX BO BpEMEHU CUTHAJNIOB. UMIynbCHas XapaKTepUCTHKA U IlepefaToyHas
GYHKLIKS COTJIaCOBAaHHOTO (GUIIBTPA.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auet. KypcoBas pa6ora

b1.B.10 Texnuueckas 31eKmpoduHamuKa

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenomaBaHus QUCHUTUIMHEL « TeXHUYecKast 97eKTPOIUHAMUKA» SBIISETCS:

M3y4eHre OCHOBHBIX 3aKOHOB TEOPUU 3TIEKTPOMArHUTHOTO OIS, CITOCO00B
pelIeHust CHCTEMBI ypaBHeHUU MaKkCBejia, UCCIeloBaHNe SIBIIEHUH, BOZHUKAIOIIUX ITPU
pacIpoCcTpaHeHUH 371eKTPOMarHUTHHIX BOTH B CBOOOIHOM ITPOCTPAHCTBE U PA3TMYHBIX
HaIpPaBISIOUIUX CUCTEMAX ¥ Pa3BUTHE Y CTYIeHTOB KAUeCTBEHHO HOBOTO 3HAHUS 00
OKpy2KaloIlleM MUPE, ITO3BOJISAIONIEr0 MOHUMATh ITPUPOIY ITPOUCXOMISAIITNX
971eKTPOMATHUTHLIX SIBIEHUU U TaBaTh UM 00bEKTUBHYIO OIIEHKY.

MecTo gucuunauHb B CTPyKType OI1

IMucnunnuHa «TexHu4Yeckas 3neKTpoguHaMmuka» Bb1.B.10 gBnseTcs OUCHUIIIUHOU
yactu, popMupyemMod yyacTHHKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
IJlaHa IOATOTOBKM OaKanaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHHKa».
H3ydyeHue OUCHUNNIUHBE «TeXHUYECKas 3JEeKTPOOAMHaMHUKa» ONHWpPaeTCs Ha 3HaHUU
OUCUMIIINH(BI) «Bricias MaTeMaTuKa»; «Pu3nKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

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

- Cioco0eH BHITIONIHSATh MaTeEMaTHYECKOe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTOMKaM, B TOM YHCJIe C UCII0JIb30BAaHNEM CTaHOAPTHHIX TAaKeTOB IMPUKIATHBIX IPOrPaMM
(TTIK-1)

- CriocoGeH BHITIONIHATH pacyeT U MPOeKTUPOBaHKe JieTajiel, Y3/0B U YCTPOUCTB
PafOTEXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3alaHUEM C MCIIOIb30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)

ComepxKaHne OUCIUIIINHEI

Pazgen 1. Beenmenne. UCTOYHUKH U BEKTOPHI JIEKTPOMATHUTHOT'O ITOJIA
MecTO 1 Ha3HaUYeHNWe OUCLUIIIAHEI. BeKTOpH 9JIEKTPOMATrHUTHOTO II0JIA. CBOGOJIHBIG u

CBsI3aHHBIE 3apsiAbl. TOKM MPOBOAUMOCTH U TTepeHoca. IITOTHOCTH 3apsija U TOKa.
ONeKTPOMarHUTHEIE TTapaMeTphl cpensl. Kiaccubukanus cpeq.
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Pasmen 2. VpaBHeHnus MakcBena. ' paHUYHbBIE VCIIOBUS. DHepreTudyeckui 6ananc IMII.
YpaBHeHus MakcBeinna B UHTerpaabHOU U quddepeHIinanbHoi hopMax. 3aKOH COXpPaHEeHUS

3apsfa U ypaBHeHUe HellpephlBHOCTU. CTOPOHHME UCTOUHUKY. MOHOXpoMaTruyeckoe SMII.
KommnekcHas gusneKTpruiecKas IPOHUIIaeMOCThb Cpefnbl. ['paHUYHEBIE YCIIOBUS OIS
KacaTeJIbHbIX ¥ HOPMaJIbHBIX COCTABIISIONINX BEKTOPOB 3JIEKTPOMArHUTHOTO OIS [JIs 00IIero
Clydasl ¥ Ha uAeasibHO IIPOBOASIIEH TOBEePXHOCTH. DHepreTrudeckuit 6ananc IMII. Teopema
Ymoga-IloiHTHHTa.

Paspen 3. MeTonnl pellileHNsd YpaBHeHU MaKcBena.

OpHOpoOpmHas ¥ HEONHOPOAHAs cCucTeMa ypaBHeHUM Makcaesna. OGHOPOOHOE U HEOGHOPOOHOE
BOJIHOBOE ypaBHeHUe. ENMHCTBEHHOCTD pelleHnsa. CKalsgpHbII U BEeKTOPHBIY IOTEHLIKA.
BuyTpeHnHqaq u BHelIHAA 3amavya. OyHkiusa ['puHa.

Pasgen 4. 3any4yeHre 51€KTPOMArHUTHBIX BOTH (OMB).

OneMmeHTapHble usny4datenu. [umnons ['epiia, ero IMII B OnuxkHeN U fanbHel 30Hax. BomHOBOM
XapakTep pelleHud. [luarpaMmMa HallpaBIE€HHOCTHA. MOIIHOCTh ¥ CONIPOTUBIIEHUE U3NYyYEHUS.
Pasgen 5. [110ocKre BOJIHBEL B OMHOPOOHOW U30TPOIHOU Cpene.

[ToHsITHE O JTOKAIbHO IIJIOCKOX BOMIHE. [leKapToBa CUCTeMa KOOPAUHAT A/ €€ OMUCaHUS.
[Tmockast BonmHa B cpefie ¢ moTepsiMu. KoahpuiimeHT 3aTyxaHus U pacrnpocTpanenus. [Imockas
BOJIHA B pPeajIbHOM OU3JIEKTPUKE U MPOBOOHUKeE. [IpubIuKeHHOe TPAaHUYHOE YCIIOBHE
JleontoBuua-Illykuna. IToBepxHOCTHBIN 3¢ deKT. [Tonsgpusaius MI0CcKuX BojaH. HanoxeHnue
nnockux BojiH. KoadduimeHT oTpaxenus, KoabduiueHT 6eryuei u ctosiyeir BonHbL. [Imockas
BOJIHA B IIPOM3BOJIbHOM CUCTEME KOOPAUHAT. BOTHOBOM BEKTOP.

P BonHOBEIE SIBIEHNWSA Ha TPAHU

3akonsl CHennuyca. KoahdunmueHTs 0TpaxkeHus 1 MPOX0XKaeHUs. fBIeHNe ITOTHOTO
BHYTPEHHET0 OTpaXkeHus U ero paKTUYeCcKoe KCrob3oBaHue. KoahdunuenTter Openens gns
Pas3NUYHLIX MONIAPHA3aIlui BOJIHEL. YTron bpioocTepa

Paspen 7. Hanpasnsgomye CUCTEMEL ¥ HallpaBiIgeMble BOJIHEL.

THUIIB HallpaBIAWIIUX CUCTEM U HallpaBisieMblx BoH. Bonnbl knaccoB T, E u H. CTpykTypa u
cBoiictBa OMII B BonmHOBOmax. Kputnyeckas 4actoTa. PexkxuMenl mmojielt B BonHOBomax. ®a3oBas u
rpynmnoBasi CKOpocTu. [IpsMoyronbHEIE BOTHOBOAHL. PellleHre BOTHOBEIX YPaBHEHUN OJIS
MIPOAOJIBHEIX COCTaBNAIOLIMX MoJiel KinaccoB E u H. [lepemaBaemMas MOITHOCTE U 3aTyXaHUeE
OCHOBHOM BOJIHBI. DJIEMEHTH BO30yXKIeHHUs, BLIOOP pa3MepoB MONEPeYHOro CeueHus, CTPYKTypa
[I0JIel BBICIIKX TUIIOB. KpyT/IBIM BOJTHOBOM, CTPYKTypa I0JIel, IpuMeHeHue psifa BOJIH B
TeXHUKe CBg3U. KoakcuanbHBEIY BOJIHOBOM, CTPYKTypa M0JId BOIHE Kjlacca T, ycioBue
OTHOBOTHOBOT'O pPeXKMa, BOITHOBOE COPOTHBIIEHNE, UCIIONIh30BaHUE B TEXHUKE CBS3M.
[TormocKOBEIE TMHUH, CTPYKTypa I0JIsI, BLIOOP MOIIEPEeYHEIX pa3MepPoB. MUKPOIIOIOCKOBHIE
nvHuM. JINHWY lepefayy ONTUYECKOr0 JUala30Ha - CBETOBOMLL. 3aTyXaHue BOJIH B CBETOBOHAX.
[ucrnepcruoHHbIE NCKaXKEHUS

Paspen 8. O6beMHbBIE PE30HATOPHI

BonroBomHble pe3oHaTOPHl. CTOAYas BOJIHA B BOIHOBOJE U €e CTPYKTypa. KoakcuanbHBIN U
ITOJIOCKOBHIM PE30HATOPHI C YKOPAYUBaIOIIel eMKOCThI0. Bo30yXkmeHre pe30HaTOPOB.
YacToTHas XapaKTepPUCTHKA, HarpyKeHHas, COOCTBEHHAs ¥ BHEITHSS JOOPOTHOCTH.

OO1mast TPyA0EMKOCTDb AUCIUIIIIMHEL
144 4gac(oB), 4 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b1.B.11 ITu¢gposasi 06pabomka cu2Hanos

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemomaBanus quCHUIIINHEL «[{udpoBast 06paboTKa CUTHAJIOB» SIBISETCS:
nmpuobpeTeHre 6a30BHIX 3HAHUY ¥ HABLIKOB B 00J1acTH IIM(PPOBO 00paboTKH
cursanos (LIOC).

MecTo pucuuniavHsl B CTpykType OII1

HOucuunnuHa «lIudpoBas obpaboTka curHamoB» B1.B.11 gBnsieTcsd OUCHUIIIAHOU
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nJjlaHa MOATOTOBKM OakKanlaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuka».
W3yuenue pucuunnuubl «lludppoBas oOpaboTka cUTHAIOB» ONUpaeTCs Ha 3HAHUU
mucrunuH(s) «MHPopMaTrKa»; «Teopus 3NeKTPUUECKUX Lemei».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TpUMEHSITb METOMH ITOMCKA, XpaHeHus1, 00pad0TKM, aHaIu3a U IPeICTaBlIeHUs B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUHLIX UICTOYHUKOB 1 0a3 JaHHLIX, COOMoaas mpu
3TOM OCHOBHEIE TpeboBaHUS WHGOPMannoHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH BBITIOJIHATh MaTeEMaTHUYECKOE MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTOMKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX TaKEeTOB IMPUKIATHBIX IIPOIPaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL

P 1. BBegenue B

OCHOBHBIE TUIIH CUTHaI0B. HopMupoBaHue BpeMeHU. TUIIOBEIE MUCKPETHEIE CUTHAIIHL.
HopmupoBanue yacToTsl. OCHOBHAS monoca 4actoT. O6o0menHas cxema [10C

P 2. MaTeMaTu4yeck MM CaHU BO BPEMEHHOU TH

Omnpenenenue u cBorictBa JINC. UMnynbcHas xapakTtepuctuka (UX). Popmyra CBepTKHU.
PasnocTtHOoe ypaBHeHue (PY). PekypcuBHble u HepeKypcusHbe JIIC. KUX u BUX JINIC.
OmnpeperneHue U epBbIM KpUTEpUM ycTouunuBocTu JIIIC

Paspmen 3. MateMaTtudyeckoe onucanue JIJIC B z-061acTH

Omnpepenenue u cBoiicTBa Z-npeobpa3oBanus. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMHU.
Brruucnenue obpaTtHoro Z-mpeobpa3oBanus. [lepegaToyHast QyHKIUS U ee PAa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi KkpuTepuil yCTOMYNBOCTU

Paspmen 4. MaTeMaTtudeckoe onucanue JITIC B 4aCTOTHOU 00JaCTH

YacTtoTHasg xapakTepuctuka. CBs3b C nepepatounor pyskuuen. A9X, ®UX u ux CBOUCTBa.
Pacuet 1 aganmu3 AYX u ®4X

Pazpen 5. Ctpykrypel JITIC
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OmnpepneneHue CTPYKTYphl. CBA3b C BUAOM NepefaToyHou ¢GyHKIMKA. OCHOBHBEIE Pa3HOBUTHOCTH
CTPYKTYp

Paspen 6. [Tudposkie puabTpel (11D

Omnpenenenue u Knaccudukaius [I®. Itanbl mMpoeKTUPOBaHUSA. 3afgaHue TpedoBanui K AUX.
KUX-bpunstps ¢ nuaenor ®YX. Cuate3 KUX-QunbTpoB: METOA OKOH; METO HaUydIlen
PaBHOMEPHOM (4eOrIeBcKoM) annpokcuMaluu. Cuate3s BUX-punbTpoB: MeToq
WHBapuaHTHOCTU UX; MeTon OunuHenHOro Z-mpeodpa3oBanusi. AHanmu3 xapakTepuctuk KUX- u
BUX-punbrpoB

Paspen 7. Onucanue OUCKPETHBIX CUTHAJIOB B YaCTOTHOW 00/1aCTH

CrekTpasbHas MIOTHOCTh U ee CBOMCTBA. CBSA3b CIIEKTPAJIbHBIX IJIOTHOCTENW AUCKPETHOTO U
aHaJIor0BOr0 CUTHaoB. Onepauuy CO CIEKTPaIbHOM MIIOTHOCTHIO

Paszpen 8. [IuckpeTHoe npeobpa3oBanne ®ypre (II1P)

[T1® nmeproguyeCcKUX ¥ KOHEYHBIX ITOCIenoBaTenbHoCcTe. CBoucTBa 11O

Paszgen 9. BricTpoe npeobpa3oBanne Pypre (BI1O)

OueHka BeruncauTenbHou cinoxHOCTU 11O, Anroput™m BII® Kynu-Trioku. Oreska
BHIYMCNIUTENBHOU CcNI0XKHOCTU BII®. Hauanbuele ycnoBus BI1®. Brictpoe Beiuucienue OIIIO
P 1 KThl KBAHTOBAaHMA B IN(MPOBBIX CUCTEMAX C PUKCUPOBAHHOW TOYKOW
WcTounuky omubOK KBaHTOBaHUS. IbGIEKTH KBaHTOBaHUS: 11yM ALITT; cOGCTBEHHBIH LIyM
1GbPOBOM CUCTEMEI; OMOKYM KBAaHTOBAHUS KO3GhGUIIMEHTOB ITepefaTOuYHON QYHKINY; OMINOKI
[IEPeIoIHEHN S CYMMaTOPOB

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

Bb1.B.12 PaduomexHuyecKue cucmembl

Llenu 0CBOEHMS TUCHUIIINHEL

Llenwio npenogaBaHus OUCIUIIIAHEL «PaiyOoTeXHUYECKNE CUCTEMBI» SIBISIETCH:

M3y4eHle Pafu0TEXHUUYECKUX CUCTEM Mepefadn HHPOPMaIMY 110 KaHajlaM CBSI3U U
IIOATOTOBKA CTYAEHTOB K UCIIOJIb30BaHUIO ITOTyYEeHHBIX 3HAHUM B PEIIeHNN KOHKPETHHBIX
IIPAKTUYECKUX 3a7ay 110 pa3paboTKe 9TUX CUCTEM M BXOMSIINX B MX COCTAB YCTPOUCTB.
Huciunnuaa PTC ¢popMupyeT 0CHOBY O IOATOTOBKM OaKaiaBPOB B 0071aCTH
PafMOTEXHUKHU U CO37laBaTh HE00X0aUMYI0 0a3y AJIsl YCIIEeITHOTO OBJIafeHUs
IOCIENYIOMKUMY CIIeINalbHBIMUA AUCIUIIIMHaMK y4eOHoro miaHa. OHa JoJXKHa
CIIoco6CTBOBATh PA3BUTHUIO TBOPYECKUX CIIOCOOHOCTEN CTYOEHTOB, YMEHUIO
dbopMynupoBaTh ¥ pellaTh 3aflay¥ BHIOPAaHHOU CIIELalbHOCTHA Ha OCHOBE CUCTEMHOTO
IIOOX00a, YMEHUIO TBOPYECKU IIPUMEHSATh U CaMOCTOSATEIbHO IIOBHIIIATh CBOM 3HaHUS. B
pe3yabTaTe U3y4yeHus OUCLUIIINHEL y 6aKalaBPOB [OMXKHB CPOPMUPOBATLCS 3HAHUS,
YMEHUS ¥ HaBbIKM, IO3BOJISOIINE CaMOCTOSITEIbHO aHAIM3UPOBaTh U CUHTE3UPOBATh
PafuoTEXHUYECKHE YCTPOUCTBA U CUCTEMEI Pa3JIMYHOTO Ha3HauYeHu . [JUCLHUTIINHA
ssBNIsieTcst 6a30Boi 1 00eceunBaeT OaTbHENITYI0 ClelraIbHYI0 IOATr0TOBKY. M3yyas
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9Ty OUCIHUIIIAHY, CTYOEHTH 3HAKOMSTCS C IPUHIIAIIAMHU B3aUMOOEHCTBUS PA3IMYHBIX
PagMOTEXHUYECKUX YCTPOUCTB U CUCTEM. [IproOpeTeHHEIe 3HAHUS ¥ HAaBBIKH
HEeOOXOOUMEI [JIST YCIIEIITHOTO IIPOEKTUPOBAHKS, TPOU3BOICTBA ¥ COBEPIIEHCTBOBAHMUS
COBpEMEHHOU pafguoaniapaTypsl.

MecTo gucuunIrHLL B CTPyKType OI1

IucuunnuHa «Pagmorexaudyeckue cucrteMel» b1.B.12 aBnseTcsa mUCIMNOIMHOM 4YacCTH,
dbopMHUpPyeMoi y4aCTHUKaMU 00pa30BaTeNIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
oAroTOBKM OakKasnaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OUCUUININHBE «PafuoTexHUuYeCcKre CUCTEMBI» ONUPAEeTCd Ha 3HAHUU OUCLUIIIAH(BI)
«OcHOBH 1UPPOBOM 00pabOTKM B pafgMOTEXHUYECKHX CHCTeMax»; «Teopus
3JIEKTPUYECKOU CBSA3M»; «TexHudecKas 3JeKTPOOUHaAMUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6eH BHITIONIHATh MaTEMaTUYEeCKOe MOAEUPOBaHNe 0ObEKTOB U MIPOLIECCOB IO TUIIOBHIM
MeTOOUKaM, B TOM YUCJIe C UCIIOIb30BaHUeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOrPaMM
(TIK-1)

- Crmoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUe JeTallel, y37I0B U YCTPOUCTB
PafuOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHuEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUATIIMHEL

P 1. K npuKaIug u KTPOHHKIX TB (P il HOTEXHUYECKHUX CHCTEM
(PTC)

Knaccudukamus POC o crenenu crnoxuoctu. Knaccudukanus PTC mo Ha3HaueHUIO.
OCHOBHBIE CBOMCTBA COOOIIEHUY ¥ CUTHAJIOB PA3IMYHBIX BUIOB CBsI3u.. Knmaccudukanus PTC
nmepenayu HHGOpPMaLUK 110 CIIOCO0Y MpefiCTaBIeHUST HEIIPEPLIBHEIX U MUCKPETHHIX COOOIIEHU B
cucteMe. Knaccudukauus cucteM nepegadyu HHQOPMaLKMU 110 TUIY CPeObl paclpOCTpaHeHUs
3JIEKTPOMArHUTHHIX BOJIH. [[Mana30Hbl 971eKTPOMarHUTHEIX BOJTH, TPUMEHSIEMBIX B
pPafoTeXHUKE, 1 0COOEHHOCTH MX PACIPOCTPAHEHUS B PA3/IMYHEIX Cpefax

Pasgen 2. Cucremuble napametpsl PTC nepenayu nHbOpMalun

OO6o01eHHas CTPyKTypHas cxeMa ofHOKaHanbHOU PTC nepegauu undpopmaiuu. OCHOBHEIE
orepanuy Haf cCurHanaMmu B mepenatomiel yactu PTC (cmoco6 mepemauu). OCHOBHBEIE OTlepaliuu
Haf curHanaMmu B mpueMHol dyacTtu PTC (crmoco6 mpuema). OO1ue CBOMCTBa PagioKaHaI0B
cBg3u. HagexKHOCTh, 9peKTHBHOCTD, anmnapaTypHas Hale?KHOCTh, I0MEeX0yCTONYNBOCTE,
IIPOTYyCKHas CIoCcOOHOCTh, SKOHOMUYHOCTL PTC nepenauu nHdopmanru. OCHOBHEIE KPUTEPUH
IJIS1 OIIEHKY ITOMEXOYCTOMYHUBOCTHU: BEPOSITHOCTHBIY, 9HEPTeTUYECKUM, apTUKYJIAIIMOHHbIN.
OKcCIepTHBIE OlLleHKY U peKoMeHpanuu MC3-P u MKKTT.

Paspmen 3. TeOQI/If{ JIMHEHWHOTO OGLGEI/IHGHI/IH Y pa3feJIeHNd KaHaJIbHBIX CUT'HAJIOB
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[TousiTE 0 MHOTOKAHAJIbHBEIX CHCTEMaX Ilepenauyn HHGOPMAIIUK 1 MTOCTAHOBKA 3aflayuu
o0beqUHEHMS U pa3fe/ieHrs KaHalbHBIX CUTHaNoB. O000IIeHHas CTPYKTYpPHAs cxeMa
MHorokaHanbHOM PTC nepemaun uHbopMaluu. Heo6xoguMble ¥ JOCTAaTOYHEIE CBOMCTBA
IIEPEeHOCUYNKOB HHGOPMAIIUK IIPYU TUHEHHOM pa3fefieHUy KaHalbHbIX CUTHANIO0B. JInHEeHas
HE3aBHCUMOCTb U OPTOTOHAJIBHOCThL KaHAJIbHBIX IIepeHoCUnKoB. O000IeHHas CTPYKTypHas
cxeMa pasfe/ieHusT OPTOTOHAIBHEIX CUTHAI0B. OPTOTrOHAIBHOCTh TAPMOHMYECKUX KOJleOaHuH
nopHecyumx 4actoT B PTC nepegauym nHpoOpMalvy ¢ YaCTOTHBIM pa3fefieHreM KaHaJlbHBIX
curHanoB. OpTOroHaNIbHOCTh UMITYJILCHBIX ToAHecyux B PTC nepegayu nuHpopMaLnuu ¢
BPEMEHHBIM pa3fefieHrueM KaHallbHbIX CUTHAIOB. [IpUYMHBI BOSHUKHOBEHUS MEeXKKaHaJTbHBIX
TepexXOOHbIX IOMEXH IIPU YaCTOTHOM M BpEMEHHOM pa3aeneHuu. KoMnbioTepHOE
MOIeNupPOBaHUe OPTOTOHAIbHBIX IEPEHOCYUKOB.

Paspmen 4. MuorokasanbHble PTC nepegayn nHQOPMAIIMY C YaCTOTHBIM pa3genleHHeM KaHaJloB
O6o011eHHast CTPYKTYpHast cxeMa MHoroKaHanbHOM PTC nmepenaun nHopMaIuy ¢ 4aCTOTHEIM
pa3pmeneHneM KaHanoB. BeiOop Bua MOOYISIIMY B IEPBOM CTYIIeHW MHOTOKaHanbHEIX PTC ¢
YaCTOTHHIM pa3fielleHneM KaHanoB. AMnnuTynHas mogynsauus (AM) u AM c omHOM 60KOBOM
moniocodt (AM-OBIT). Crioco6bl MogaBIeHuS MOTHECYIEeH U OqHOM 60KOBOM ITOJIOCH B
MHorokaHanbHbIX PTC nepemauu undopManuu. BoccTaHOBIeHNE TTOOHECYIEH HA TPUEMHOM
cTOpoHe. BriOop Bua MOOYJISIIMU BO BTOPOM CTYIIeHH MHOTOKaHanbHEIX PTC ¢ 4acTOTHBRIM
pasmeneHueM KaHajmoB. ®opmynsl MaHaeBa st TPUOIUKEHHON OLIEHKY IIUPUHLI CIIEKTPOB M
u UM curnanos. CpaBHeHre AM, ®M u UM. Hepapxusi aHanoroseix cucreM. Oco6eHHOCTH
Ha3eMHBIX PaguOpPeIeNHbIX, TPOTIOCHEPHBIX U CIIYTHUKOBLIX IMHUYU CBSA3U. OCHOBHBIE IPAYNHEL
MIOSIBIEHUS IIEPEXONHBIX IIOMeX B I'PYNIIOBLIX BUAEO- U paguorpakTax PTC ¢ 4aCTOTHEIM
pa3peneHneM KaHaloB. PacyeT BEpOATHOCTH MEPErpy3Ku (IepeMOAysaliy) B MHOTOKaHaIbHBIX
CHCTeMax C YaCTOTHBIM pa3fieleHHeM KaHalo0B. 3aKOHOMEPHOCTH HAKOIIJIEHUS ITePeX0OHbIX
nmoMex U (PIIyKTyaIl[MOHHBIX IIOMEX B aHAJIOTOBBEIX PaANOPEIEMHBIX TUHUSIX CBSI3H.

Pazgen 5. MHorokaHaneHEIe PTC nepegayn HGOPMALMK C BpEMEHHEIM palfueneHnem0
HeobGxomuMble yCI0BUST OUCKPETU3AIMY aHATIOTOBEIX CUTHAIOB 110 KotenpHUKOBY. O6001IeHHAS
CTPYKTYpHas cxeMa MHOTrokaHanbHOU PTC ¢ BpeMeHHBIM pa3feneHneM KaHanos. LIukn
mepefayy, ero CTPYKTypa, Heo0XOHUMOCTD IIUKI0BOM CHHXPOHU3ALNY TTIePEalouIero 1
mprueMHOro o0opymoBaHusi. BEIOOp BUOOB MOAY/ISAIMY B IIEPBOM U BTOPOM CTYIIEHSX
MHOrokaHanbHEIX PTC ¢ BpeMeHHBEIM pa3feieHueM KaHal0B. AMIINIUTYOHO-UMITyIbCHAS
MOMYIALKS, €e Pa3HOBUAHOCTU U NMPOCTeHIIK criocob monydenusi. [INpoTHO-UMITyIbCHAS
MOMYISALKS U MPOCTEUIINH criocol ee nomydeHus. ®a3ouMnIyabCcHAs MOAYIALUS U IPOCTEUIINN
crocob ee nonydyeHus. OCHOBHbIE IPUYNHEI BO3HUKHOBEHUS MeXKKaHaIbHBIX ITePEeX0IHbBIX
rmoMex B MHOrokKaHanbHBIX PTC ¢ BpeMeHHBIM pa3fejieHueM KaHalloB.

Paspen 6. KoporkoBonHoBrle PTC nepenauu nHbOpPMan

Oco0eHHOCTH pacIpoCTPaHeHUs KOPOTKUX ¥ METPOBHIX YIbTPAKOPOTKUX BOJIH B aTMochepe
3emnu. MHOTOIy4Y€eBO€e pacIpocTpaHeHNe, UHTePhepeHINs Tydel, o0IIre U CeIeKTUBHEIE
3aMupaHusd. Pa3HeCeHHBIN IIpUeM PafuOCUTHAJIOB U €Tr0 Pa3HOBUAHOCTU: Pa3HEeCeHUeE B
IIPOCTPAHCTBE, II0 YaCTOTE, II0 BPEMEeHH, 110 mosipu3aluu. CriocoOsl UCIIOTh30BaHUS 00pa3IioB
CUTHAaJIa IIPU pa3HeCEeHHOM IIpueMe. MynbTUNIMKaTUBHEIE IOMEXHU U X ONKCaHKAE 3aKOHOM
Penesi. PacueT BepOSTHOCTH MepephiBa CBSI3U IIPU pa3HeCeHHOM npueMe. [lepemadya OBOUYHBIX
CUTHAJIOB 110 paguoKaHajlaM C IIOMOIIbI0 aMIJIUTYOHOM, YaCTOTHOM U (Pa30BOM MOAYIAINYU U
geMmopnynsauuu. [lepemada ABOMYHBIX CUTHAJIOB C ITIOMOIIIbIO OTHOCUTENbHOU (Pa30BOM
Momynsauuu. KoppensiumoHHBN U aBTOKOPPEISIIMOHHBIN CITOCOOR! TpreMa curianos ¢ OOM.
[Toustue o kBagpaTtypHOU OD0

P 7. IlepCeKTHUBEL BUTHS CUCTEM II a4y UH MaIliu

IocTOMHCTBA ¥ HEIOCTATKH ITH(PPOBLIX METOMOB IIepelauy II0 CPAaBHEHUIO C aHAJIOTOBEIMHU
MeTofaMu. AMIIIUTYIHO-9aCTOTHBEIE CIIEKTPHl BUMIE0- U PagUOMMITYJIbCHBEIX CUTHAJIOB.
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[TpUHIUIIEL KOTOBOTO pa3feneHus u(POBEIX KaHAIbHEIX CUTHANI0B. O6001IeHHbIE CTPYKTYPHBIE
cxeMbl nGpoBhXx PTC nepegauyu nHGOPMaLUK C YaCTOTHHEIM, BPEMEHHBIM ¥ KOTOBLIM
pa3peneHneM KaHalIbHBIX CUTHAIOB. [IppMeHeHne OpTOroHanbHEIX GyHKIIMY Pagemaxepa-
Yonmra mist pa3nenenus KaHanoB B In@poBeix PTC. KorBepreHuus KabeabHbX,
PafiOTEeXHUYECKUX (Ha3eMHBIX 1 KOCMUYECKHX), BOJIOKOHHO-OIITUYECKUX CHUCTEM B IJI00ambHOM
CeTH CBSI3H.

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

DK3aMeH

Bb1.B.13 ®@u3uueckuli ypoeeHb mexHo/102uli paduocesi3u

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofaBaHus QUCHUIIIUHLL « DU3NYeCKUY YPOBEHb TEXHOIOT UM
PaguOoCBS3U» SIBJISAETC:

3HAKOMCTBO CTY[IEHTOB C TEXHOJOTHUSIMHU (HU3UUECKOTO CJI0S CUCTEM PaiuOCBI3HU
Pas3NIMYHOrO Ha3HaueHUs U MacCIITab0B 30H IOKPHITUS.

Mecto pucuuniuHe B CTpykType OI1

Hucnunnuiaa «®U3nM4YeCKUU YPOBEHb TEXHOJIOruu paguocesa3u» b1.B.13 gsnsiercs
OUCIUIIINHON YacTH, GOPMUPYyEMOM y4aCTHUKaMu 00pa30BaTeIbHBIX OTHOLIEHUY O10Ka
1 yuyebHOTro mnaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBiaeHuio «11.03.01
PaguorexHuka». MW3ydyeHue OUCHUNNUHE «DU3NYECKUU YPOBEHb TEXHOJIOTHUU
PaguoCBSA3U» omupaeTcsa Ha 3HaHUM puUcHuUOAuH(b) «BBemenume B
npodeccuio»; «MeTpoJioTus, CTaHOAPTU3aLUMA U CepTUdUKALMI»; «PaguoTeXHUYeCKue
CUCTEMBI».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbEl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKU
IJIs pellleHus 3afay nHxkeHepHoU mestenbHoCTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO ITPOBOUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)
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- CrmocoGeH peann30BLIBATh MPOTPAMMEI 9KCIIEPUMEHTAIbHEIX HCCIIeIOBAHUM, BKITIOYasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. OGmmue cBeneHNs

Mopenb B3aMOAENCTBUS OTKPHITHIX CUCTEM, MECTO 1 POJIb (PU3NYECKOTO YPOBHS, €r0 COCTaB..
OcobennocTty puanyeckom cpemnl. Llemu u 3agauul TeXHOIOTHM PAagUu0CBI3U (PU3NYECKOTO
ypoBHS. HopMaTuBHBIE HOKYMeHTEL. [IoHATHE pedapMUHTa.

Paspen 2. TexHomoruu rino6anbHBIX U MMPOKOMACIITaOHBIX CHCTEM
IekaMeTpoBasi pafiliOCBI3b, CUCTEMEI KOCMUYECKOM, TPOnoChepHOM 1 paguopeieHoM CBI3H.

Pasgen 3. TexHONIOT¥MK pagraibHO-30HOBHIX CUCTEM

TpaHKuHTOBas CBs3b. CUCTEMBI HA3€MHOU U CIIyTHUKOBOU COTOBOM CBs3U. [I0BTOpHOE
HCIIOJIh30BaHUE YaCTOT.

Paspmen 4. TexHOIOruy JTOKAIbHEIX CUCTEM

CucTteMbl T0KaJIbHOTO OOCTYIIa, TaKeTHHIE U C KaHaJIbHOW KOMMYTalluel, UX uepapXus.
Oco6eHHOCTH TEXHOJIOTUH HOCTYTIA.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IpOMexKyTOUHOM aTTECTALUN

OK3aMeH

B1.B.14 PacnpocmpaHeHue paduoeo/iH u aHmeHHo-¢udepHvle ycmpoilicmea

Ilenu oCBOEHUST MUCLUIIIMHEL

Llenbio mpernofaBaHus OUCHUIIINHEL «PacripocTpaHeHe PafiiOBOJIH U aHTEHHO-
bumepHBIe YCTPOHUCTBA» SIBIISIETCS:

M3y4eHre 3aKOHOB PacIpOCTPaHEeHUs PaguOBOJIH B IPHPOMNHOU CPeNe U UX
BIIMSIHNME Ha PAagUOCHUCTEMEI, IIOJTyYeHNe 3HAHUM O TUIIAX ¥ OCHOBHBIX ITapaMeTpax
aHTEHH, CBSI3U 3TUX ITapaMeTPOB C TeOMEeTPUYECKUMHU XapaKTEPHCTUKAMU aHTEHH U
0COOEHHOCTSIMU UX MCIIOTh30BaHUS B PAAUOCUCTEMAaX Pa3HOr0 Ha3HAYEeHHS.

MecTo pucuuniavHel B CTpyKType OI1

OucununnuHa «PacnpocTpaHeHuMe pagUOBOJIH K AaHTEHHO-QUAEPHEHE
yctpouictBa» B1.B.14 saBnsieTcs OUCHUNIUHOW 4YacTHU, GOPMUPYEMOU ydYaCTHUKaMHU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpasneHuto «11.03.01 PaguoTtexuuka». W3ydeHue nucuuIInHh «PacnpocTpaHeHue
PafguoOBONIH ¥ aHTEHHO-QUOEPHBIE YCTPOUCTBA» ONMUPAETCS Ha 3HAHUM AUCIUILIINH(BI)
«Teopust aNeKTpUUECKUX Lemel»; «TexHn4eckas 3JIeKTPOANHaMUKa».
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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

P 1. PacmpocTpaneHnu 1oBoniH (PPB) B CB HOM IIPOCTPAHCTB

Knaccudukarus paguoBoss. CriocoOsl IOCTPOeHue paguonuauii. HasHaueHune aHTeHH. Pacyer
HAIPSAKEHHOCTH I0JIS, YYeT HallpaBJIeHHOCTH U3NIy4yeHUs. balaHC MOIIHOCTEX Ha PagAOIUHUSIX
pasHoro tuma. [ToTepu MOUTHOCTY IIPU PACIpPOCTPAHEHUH, MHOXKHUTEIb ociabnenusi. O61acTh
IIPOCTPaHCTBa, CyllecTBeHHad ipu PPB.

Paspmen 2. PacnpocTpaHeHne 3eMHBIX PAIAOBOIH.

PacueT HanpsxkeHHOCTH Mo Ipu PPB Ham mIo0CKOM TOBEPXHOCTHIO 3€MIIU IPU BEICOKO
TIOAHSATHIX ¥ HA3KO PACIOJIOKEHHBIX aHTeHHaX. PacmpocTpaHeHue Haf 3JIEKTPUYECKH
HEOMHOPOIHOM ITOBEPXHOCTHI0 3eMu. PPB Hap rmagkoi chepruyecKor MOBEPXHOCTHIO 3€MITH.
[TpuBemeHHBIE BEICOTH aHTeHH. PPB Ha Tpaccax ¢ HepoBHEIM penbedoM. Kputepuii Panes ons
ompemesieHus epoxoBaToy moBepxHocTy. PPB Ha Tpaccax cucTteM MOOUIIBHOM PaguOCBI3H.
BrnusHue 3KpaHUPYOLIKX IPENATCTBUM.

Pazpen 3. PacupocTpaneHue TPOnocepHLIX PagroBOIH.

CocraB u mapamMeTphl Tponocdeprl. BepTuKanbHBIN MPOQUITh HHIEKCA IPEIOMIeHU ST
Tponocdepsl. dBneHue TponochepHoU pedpakiuy, BUAH pePpakiiuy, ee y4eT IPpU pacyeTe
HaIpPSXXEHHOCTH O0JI. DKBUBAJIEHTHEIY pafuyc 3eMiu. [lanbHee Tponoc@epHoe
pacnpoctpanenue ([ITP) YKB 3a cueT paccessHus Ha TypOyJ€HTHEIX HEOOHOPOTHOCTSIX
OUS3JIEKTPUYECKOU TPOHUIIaeMOCTH. XapaKTepUCTUKY 3aMupaHuil Ha Tpaccax TP YKB.
[ToTepu ycunenust anTeHH. OnpeaeneHrue HafeKHOCTH PabOThH TMHUY MTPYU HATUYUU
3amupanuil. CriocoOsl 60pbOLI C 3aMUPaHUSIMU. Pa3HeceHHEBINM TPUeM. YUeT ocabieHus
curHaJsioB Ha paguonuuugx TP YKB.

Paspen 4. PacupocTpaHenne HOHOCHEPHBIX BOTH

OcHOBHBIE TTapaMeTPH HOHOCGEPHL. PerynsapHbie CIION 3JIEKTPUYECKOM KOHIIEHTPAlUK B
roHochepe. YCIoBUS OTpaxkeHus PagroBOIH OT HOHOCGhEPH. MaKCcHMalbHO IPHMEHUMAs U
KpPUTHUYECKas YaCTOTH. BAusHUe MarHUTHOIO MOJs 3eMIu Ha noHochepy. MoHochepHBIe
CTQHIIMU U KapPTHL.

P M Un HHOCTH PPB HBIX OValla30HOB

Mopens PPB mekaMeTpoBOro guamna3oHa (KOPOTKHUX BOJIH), MHAMNA30H Pabodyux 4acToT,
HaMMeHbIIAs MIPUMeHNMas, MaKCUMaJIbHO IIPUMEeHUMas ¥ ONTUMaJjbHas pabodast YaCTOTHI.
BonHoBOE pacnucaHue, 30Hb MOJTYaHuUs, 3aMUpaHus Ha KB, uckaxenus cursanoB. Mopenu u
ocobernoctu PPB rekromerpoBoro (CB), kunomerposoro (IB) u mupuamerposBoro (CIIB)
ouana3oHoB, oOmactu nmpuMeHeHus. OcoberHoctu PPB Ha kocMuueckux nuHuSX cBs3u (KJIC).
[Tomexu paguoOIPUEMY M X 3aBUCUMOCTH OT YaCTOTHl. BEIOOP 4acTOTHOTO Arana3oHa [is
KOCMHUUYECKHUX INHUY CBSA3U. BnusgHue pedpakiuy BOJIH U JOIJIEPOBCKOI0 CMEIeHUS YaCTOTE
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Ha paboty KJIC. Pacuet snepretuku KJIC. PPB UK u onTuyeckoro nuamna3oHoB. [I1a3ma Ha
KIJIC.

Pasgen 6. OCHOBHEIE ITapaMeTPLL aHTEHH.

Onpepnenenve U QyHKIUYA aHTEeHH. BXOOHOE CONPOTHBIIEHE aHTEHHE, YCII0BHE pe30HaHCa.
OCHOBHBIE 3JIEKTPUYECKNE U KOHCTPYKTHUBHBIE ITapaMeTphl aHTeHH. YaCTOTHEIE CBOMCTBA.
H3o0paxkeHne guarpaMMhl HampaBneHHOCTH ([JH) B pa3nuyHbIX CHCTEMaX KOOPAUHAT,
onpenesieHre ee TapaMeTpOB.

Pasmen 7. OcHOBHI Teopuy aHTeHH. CuMMeTpUYHBIN BUOpaTop (CB) B cBOOOOHOM IIPOCTPAHCTBE.
PacmpeneneHnue Toka BHoJb BuOpaTopa. JIeKTPOMArHUTHOE II0JIe CUMMETPUYHOTr0 BuOpaTopa B
pexuMe Iepefayu B JajibHel 30He U QYHKIKS HalpaBIeHHOCTHA. BXOIHOE COIPOTUBIIEHNE,
pe30oHaHCHad AJIMHa, YKOpPOYeHNe, f1ana30HHbIe CBOMCTBA. TUIE KOHCTPYKIUH CB, criocoOb
NIUTaHUS], CAMMETPUPYIOIIe yCTporcTBa. HacTpolika B pe3oHaHC. CB B pexuMe npuema.
MakcuManbHas MOIIHOCTE, BEIAENsIEMas B HAarpy3Ke, 10 KPUTEPHUIO OTHOLIEHUST CUTHAJI/IIYM.
Paspen 8. Cesg3anHble BubpaTophl. HecuMMeTpuunbi Bub6paTop (HB).

Teopus u3my4eHUsI CUCTEMHI IBYX CBSI3aHHBIX CUMMETPHUYHBEIX BUOPATOPOB. MeTo[l HaBOAUMBIX
9[IC. OnpeneneHue B3auMHBIX U HaBe[JleHHBIX CONIPOTUBIIeHUN. [IpaKTU4eCKOe UCII0Ib30BaHUE.
[Tone HB, pacnonoxeHHOTro BOIN3U IIOBEPXHOCTH 3eMyid. MeTon 3epKasibHEIX U300paKeHUil,
OCHOBHBIE XapPaKTEePUCTUKHU, TUITHI KOHCTPYKIIKUM, HACTPOWKa B pe3oHaHC. CIIocoOH! yBeTUYEHUS
OeucTBywoen anussl HB.

P AHTEHHEI meTku (AP

Omnperpenenue, knaccupukanus AP. PacueT HanpsikeHHOCTH OIS NUHENHOU AP, QyHKIMA 1
IOIH, MHOXUTeNb perieTku. HampaBieHHbIe CBOMCTBA. YCIOBUS OTCYTCTBUS ITOOOYHBIX TJIABHBIX
MaKCHMyMOB. Yrpasnenue [IH AP usmeHeHneM aMINTUTYOHO-()a30BOr0 pacupeeeHus: TOKOB
Ha sneMeHTax AP. PexXuMbl n3ly4yeHUs: I0IepeYH0-HaKIOHHEIM, 0ceBou. [1nockue AP.
das3upoBanHbe AP, AP ¢ 4aCTOTHEIM CKaHHPOBaHHEM, AP B IT0JI0CKOBOM MCIOTHEHHUHU. CIIOCOORI
nutaHusg AP.

Pasgen 10. [leneBble U3ny4yaTeIn ¥ BOTHOBOOHO-IIIeNIeBEle aHTeHHEIe pelineTKu (ITIAP).
VneanbHBIN IIeeBOY U3/Iy4daTeNlb. PeanbHbIe eI B CTEHKAX BOJIHOBOAOB. IIpaBuiia
OpUEeHTALMU ¥ PACIOJIOKEHUS LleJied B CTeHKaX BOJIHOBOMOB. HallpaBieHHBIE CBOMCTBA,
COTJIaCOBaHUe IIejiell ¢ Harpy3kaMmu. BoTHOBOAHO-IIIeIeBEle aHTEHHEBIE PEIIeTKH,
pacrojioxkeHue Ienel BOIM3U Harpy3KH.

Paspen 11. AnepTypHble aHTEHHEL.

OnpepneneHve, MeTOMKa pacyeTa OCHOBHEIX ITapaMeTpOB. PynopHbEle aHTEHHEI, OCHOBHEIE TUIIHL
U reoMeTpuyuecKue mapaMeTpsl. ONTUMabHEINM pa3Mephl, HallpaBieHHbEIE CBOXMCTBA, (ha30BhIiH
IIeHTP u3ny4eHus. [JOCTOMHCTBA ¥ HEOOCTATKHU U CIIOCOOHI UX yCTpaHeHus. 3epKalbHbIe
aHTEeHHBI, OCHOBHBIE TeOMETPHUUECKHE TapaMeTPhl OHO3ePKaIbHLIX aHTEHH, HallpaBJIeHHbIE
CBOMCTBA, mpodunu 3epkan. Tumsl o0mydaTeneit, Cioco0bl YCTpaHeHUs peaKIuy 3epKaja Ha
obyuartens. [IByx3epKalibHble aHTEHHBI, METOIMKA pacyeta. O6/1acTh MpuMeHeHus1. JINH30BLIE
aHTEeHHBI, FTeOMeTPUUYECKHe MapaMeTpPhl, HallpaBlIeHHbIE CBOMCTBA.

Pasgen 12. Ucnonbk30BaHre aHTEHH Ha PagUONMHUASAX PA3HOr0 Ha3HAYEHUS

TeneBU3MOHHbIE AHTEHHEI TePEHAIOIINX TETeIIeHTPOB: OCHOBHbIE THUIIBI, CIIOCOOHI MUTAHHUS.
[IpreMHBIE TEJIEBU3NOHHBIE aHTEHHBI IIPOCTOT0 TUIIa ¥ CUCTEM KOJIJIEKTUBHOIO IIpHEMa.
MHorokaHanbHEIE aHTEHHBL. AHTEHHBL pafuopeneduelx MuHul (PPJI) npsaMon BUOUMOCTH U
TponochepHrx PPJI. AHTEHHHI 71 CIIyTHUKOBOM ¥ KOCMUYECKON PafiuOCBsA3U. AHTEHHEHI C
KPYTOBOU ONIsipu3anuei. AHTeHHBE 6a30BbIX CTAaHINM U aOOHEHTCKUX TEPMUHAJIOB CUCTEM
MOOUILHON PAfHOCBSI3H.

P 13. AHTEeHHBI TeKaMeTPOBLIX (KOPOTKHUX HMOBOJIH,

AnTtenna KB npocroro tuna. CuH¢pasHas ropu3oHTalbHas Auana3onHas anteHHa (CI'I).
PomOnueckast aHTeHHa. JIoroneproguyeckasi aHTeHHa.
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Pazgen 14. AHTeHHH reKToMeTpOBEIX (CB), knnoMeTpoBwx ([1B), n MmupramMeTpoBeix (CIIB
BOJIH.

CpenHeBOTHOBEIE TIepefalolre BellaTe/lbHble aHTeHHBI-MAUTH ¥ aHTeHHBI-0AIIKY C
M30JIMPOBAHHEIM U 3a3€MJIEHHBIM OCHOBaHUSIMU. AHTH(EOUHTOBEIe aHTeHHB. CHUCTEMBI
3azemiienus. Pamounsie, T u I-o0pa3Hbie mpreMHEIe aHTeHHH auana30HoB CB, 1B u CIIB.
[Tepenatomire anteHHsl [1B u CIIB. HMcnonb3oBanue anTeHH CIIB ¢ HECKONMBKAMY CHUXKEHUSIMHU.
Paspen 15. MuHUMaTIOpU3alusg aHTEHH U IpobieMa 31eKTPOMarHUTHOM COBMECTUMOCTH (IMC).
[TonmocKoBbIE 1 MUKPOIIOJIOCKOBEIE aHTEHHH ¥ aHTeHHBIEe penteTku. O61acTh UCIIOIb30BaHUSI,
MIepCIeKTUBH pa3BUTHS. CBEPXIINPOKOIIOIOCHEE, CaMOTIogo0HkEle aHTeHHEL. [Ipo6nemMa OMC u
myTH ee peiieHus. CrocoOrl mogaBieHnss 00KOBOTO U3/IyYeHUsI aHTEeHH, 3alllUTHEIE 9KPaHH,
KOMIIEHCAIIMOHHBIE METOIBI, KCII0OIb30BaHNe aJalTUBHLIX aHTEeHH. Pa3Bsi3Kka 110 monspu3aluu.

OOI1mast TPyA0EMKOCTD AUCITUILIMHEL
216 gac(oB), 6 3ET
dopma MpoMeXKyTOYHOU aTTeCTallun

DK3aMeH

b1.B.15 KomnwblomepHoe modeaupoeaHue u peaau3auus uu@possvix cucmem

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpernomaBaHus QUCHUTIINHEL « KOMITbIOTEPHOE MOIENUPOBaHNe U
peanu3alus 1UGPOBLIX CUCTEM» SBIISETCS:

M3y4eHue MPOrpaMMHBIX CPEICTB MOIEIMPOBAHUS U peanu3aluy HUGPOBLIX
CHCTEM.

MecTo pucuuniauHel B CTpyKType OI1

Oucuunnuaa «KoMmMOpiOTEepHOE MOJEeNUMPOBaHME U pealu3anus LOUPPOBHX
cuctem» B1.B.15 gBnsieTcd OUCHUIIMHOM 4YacTh, POPMUPYEMOW ydaCTHUKaAMU
o0pa30BaTeNIbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOAr0TOBKY OaKallaBpuaTa I10
HanpasjeHuwo «11.03.01 PaguoTtexuuka». H3ydenue pucuuniavHbl «KommobooTepHOE
MOLEJUpPOBaHNEe M peanu3anusd LOUPPOBHX CHUCTeM» ONHUpaeTCd Ha 3HAHUU
pucrunuH(p) «MHDOpMaTHKa»; «MUKPOIPOLECCOPHBIE YCTPOKXCTBAY.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:
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- Cnoco0eH BHIMOJIHATh MaTeMaTHYECKOe MOEeIMPOBaHue 00BEKTOB 1 ITPOLIECCOB 110 TUIIOBEIM
METOIWKaM, B TOM YHCJIe C UCII0JIb30BAaHNEM CTaHOAPTHHIX TAKeTOB IPUKIATHEIX IIPOIPAMM
(TIK-1)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMbIX ITPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUU CTaHOapTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMATUBHBIM
nokyMeHTaM (I1K-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beenenue

O6o061IeHHast cxemMa IuGppPoBo 00PabOTKYU CUTHAIOB. Peanmu3alus aJropuTMoB HUGPOBOH
00pabOoTKH CUTHA/IOB Ha IMU(POBHIX CUTHAJIBHAIX IIPOIleCCopax ¥ IPOrpaMMHUPyeMbIX
JIOTUYECKUX UHTETrPaJIbHbIX CXeMax.

Pasmen 2. ApxuTeKTYDPHI IXUGPOBLIX CUTHATLHBIX ITPOIIECCOPOB

ApXUTEKTYPHI HH(POBLIX CUTHAIBHEIX ITPOIIECCOPOB.

Pa3pen 3. ApxyTeKTypa IpOrpaMMUDYEMBIX JOTUYECKUX UHTErPANIbHBIX CXeM
ApxuTeKTypa IporpaMMUPYEMEIX JIOTHUYECKUX UHTETPAIbHEIX CXEM.

Pasgen 4. MogenupoBaHKe HTMGPOBBIX CUCTEM

[Tpumenernue MATLAB npu MopenupoBauuu IuppoBex cucteM: aapo MATLAB, Toolbox,
Simulink.

Paspen 5. [IpoekTupoBanue nudpoBeix cucteM Ha [ICII

[TporpaMMHBIE ¥ allllapaTHLIE CPEACTBA OTIAAKU. MHTEerpupoBaHHas cpefa pa3paboTku. A3BIKU
nporpaMmupoBaHusi. OCHOBHBIE 3TAllbl IOATOTOBKY MPOTPaMMEI II0Ib30BaTE .

P [IpoeKTUpOBaHME KA BBIX cucTeM Ha [1JINA

OCHOBHBIE 3Talbl IPOEKTUPOBaHUS NU(PPOBLIX CUCTEM C peanu3anueit Ha [1JIUC.

OO1mas TpyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHON aTTeCTallu

DK3aMeH

B1.B.16 CxemomexHuueckoe npoeKkmupoeaHue (pyHKUuUoOHa 1bHbIX Y3108 Nnpuemo-
nepedarouiux ycmpotilicme

Llenu 0CBOEHUS TUCLUUIIINHEL

Llenbio mpenofaBaHus OUCHUIINIAHEL « CXeMOTEXHUYECKOEe IIPOEKTUPOBaHNUE
(YHKIIMOHAJIBHEIX Y3JI0B IPHUEMO-IIepefaloIiX YCTPOMUCTB» SABISIETCS:

M3y4eHue MIPUHIUIIOB ITOCTPOEHUS U pacueTa GyHKIMOHAIbHEIX Y3JI0B IPUEMO-
nepenarnlux YCTPOUCTB.

MecTo pucuuniavHsl B CTpykType OII

[ucuumnnarvHa «CxeMOTeXHUYECKOE IIPOEKTHUPOBaHUE (bYHKI_[I/IOHaHBHBIX Y3JI0B IIpueMo-
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nepepanmux ycTpoucTtB» B1.B.16 sABnsAeTCS OUCUUNINHON 4YaCTH, GOPMHUDPYEMOU
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHWX O010Ka 1 yueOHOTO IMjaHa MOATOTOBKU
O6akanaBpuaTa o HampasneHuio «11.03.01 PaguorexHuka». HM3yyeHue OUCHUIIUHBL
«CxeMOTEeXHHYECKOe MIPOEeKTUPOBaHNE (PYHKIIMOHANIBHBIX y3710B IIPUEMO-TIepealonnx
YCTPOUCTB» ONHpaeTCss Ha 3HAHUM OuCHUNNUH(B) «CxeMoTexHHKa»; «Teopus
3JIEKTPUUECKUX Iieneir»; «Teopus 3JIeKTPUUYECKOU CBSA3U».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

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

- Cioco0eH BHITIONIHATh PaCyeT U MPOEKTUPOBaHUE HeTajled, Y37I0B U YCTPOMCTB
PagnuoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEeM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTu3auuu npoektupoBanud (I1K-3)

CopepxkaHue OUCIUTIINHEL

P 1.M 1 aKTUBHHIX IIPU B

O0630p aKTUBHBIX 3JIEMEHTOB, IPUMEHSIEMEIX B IPHEMO-TIePeJaloNIuX YCTPOUCTBAX PA3IMYHOT0
Ha3HauyeHus. Kputepuu BrIOOpa aKTUBHBIX 371IEMEHTOB. MoeNi aKTUBHEIX 9JIEMEHTOB.
Pazpen 2. [IpoekTupoBaHKe YCUIUTEILHBIX KaCKaJ0B

Pe3onaHCHBIE ycunuTenbHblEe KacKagsl. IIIUpoKononocHele ycunutenu. OTpunareabHas
oOpaTHas CBSI3b U €€ BIIUSHUE Ha ITapaMeTpPHl YCUIUTes. [[pUHIUIIE OCYIIeCTBIeHUS
BBHICOKOYaCTOTHOM KOPPEKIMY B YCUIIUTENbHEIX KacKafgax. [JuddhepeHnranbHbe YCATUTENH.
TpaH3uCTOPHLIE aHAJIOTOBLIE IEPEMHOXHUTEIH.

Paspmen 3. [IpoeKTUpPOBaHNE aBTOTEHEPATODOB.

TpaH3uCTOPHBEIE aBTOTE€HEPATOPEI 110 CXeMe eMKOCTHOU ¥ MHOYKTUBHOM TPEXTOYKM.
ABTOreHeparop ¢ TpaHCPOPMaTOPHOM CBA3bi0. KBapIlleBble aBTOTE€HEPATOPHL.

Paspen 4. banaHCHBIe MOOYISITODEL.

BanaHcHble ycunutenu. [IpUHIUIIL TOCTPOEHKS OamaHCHBIX MOy ISATOPOB. [IpuMeHeHUE
OaslaHCHBIX MOTYJISITOPOB ITpX (HOPMUPOBAHUHU PAJHOCUTHATIOB.

Paspen 5. [IpoeKTHpOBaHUe CXeM Ha OllepaluoHHBIX yeunuTendax (OY).

WNneanusupoBaHHas momenb OY u ee ucnonb3oBanue. [IpoektupoBanue cxeM Ha OY.
WHuBepTupyomuy ¥ HerHBepTUpytome ycunutenu Ha OY. Cymmartop Ha ocHose OY.
Huterpartop Ha ocHoBe OY. Muddepenunatop Ha ocHoBe OV.

OOI1mast TPYAO0EMKOCTD AUCITUIIINHEL
144 gac(oB), 4 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

9k3ameH. KypcoBoil IpoekT
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b1.B.17 OcHo8bl KOMNbIOMEPHO20 NPOEKMUPOB8AHUsI cpedcme paduocesi3u u
paduodocmyna

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpernomaBaHus QUCHUTIINHEL « OCHOBBI KOMITBIOTEPHOT'O MTPOEKTUPOBAHUS
CPEe[CTB PagyOCBI31 U PAAUONOCTyIa» SIBISETCS:

13y4eHNre MEeTOMIOB aHain3a U MMPOeKTUPOBAHUST OCHOBHEIX Y3JI0B CPELCTB
PafroCBs3U U PagrofOCTyIIa.

MecTo gucuuniavHel B CTpyKType OI1

HOucuunnuHa «OCHOBEL KOMIIBIOTEPDHOTO IPOEKTUPOBAHUA CPELCTB PafUOCBA3U U
papuopocTtyna» 51.B.17 gBngeTca OUCHUNIMHONA YacTU, POpMUPYeMOHN y4YaCTHUKAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOATrOTOBKY OaKallaBpuaTa I10
HanpasneHuio «11.03.01 PapguorexHuka». MW3yueHue pucuuniuHbel «OCHOBEL
KOMIIBIOTEPHOr0 IPOEKTUPOBAHUS CPEACTB PAfUOCBA3U U PafUOLOCTyNIa» OIUpPAaeTCs
Ha 3HaHUU aucnuniauH(sl) «CxeMoTexHUKa»; «CXeMOTEeXHHUYECKOe NMPOEKTUPOBaHUE
GYHKIIMOHAJIBHEIX Y3JI0B [IPUEMO-IIepefaloliuX yCTPOUCTB»; «Teopus 3J1eKTpUuYeCcKux
nemne».

TpebGoBaHus K pe3yIbTaTaM OCBOEHHUS

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

- Crioco6eH MOHUMATh MPUHIUIIE PAO0TE COBPEMEHHBIX HH(GOPMAI[MOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JIS pellleHus 3amay npodeccruoHanbHou gestenbHocTd (OITK-4)

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

- Crioco6eH ompeensaTh KPyT 3aayd B paMKaXx [TOCTABIEHHOM IIeIU ¥ BLIOMPATh OITHMAaJIbHEIE
CIIOCOOBI UX PEIIeHUS, UCXOOs U3 JIeHCTBYIOUINX TPABOBLIX HOPM, HUMEIOIIUXCST PECYPCOB U
orpannuyenut (YK-2)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. ABTOMaTH3aIMs TPOEKTUPOBAHUS CPEICTB PAOUOCBSA3U U PAJUOI0CTYIIA
0O630p IaKeTOB IPHUKIIAMHEIX IPOrPAMM AJI KOMIIBIOTEPHOTO IPOEKTUPOBAHHUS. JTAIIbI

KOMIIBIOTEPHOTO TPOEKTUPOBaHus. Bunbl Mopeneii. Bepudukalius pe3yabTaToB

MO e/IMPOBaHuUs.

Pazgen 2. Mogeny aKTUBHEIX 3]IEMEHTOB

Mopenu GUITONSAPHBIX U MOJIEBEIX TPAH3UCTOPOB. MeTOIHKa MOCTPOEHHUS CTAaTHYECKUX
XapaKTepUCTHUK TPaH3UCTOPOB. HenuHelHas Mofesb OUTIOIIPHOTO TPAaH3UCTOPa.

Pazpen 3. UHopMaImoHHEIEe TEXHOIOTUY aHalli3a U ONTAMU3alNN YCUIUTeIen
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MeTopnyKa MOCTPOEHNUS AUHAMUYECKNX XapaKTEPUCTHUK ycunurenen. iccneqoBanne pekuMoOB
paboTh ycunutened. OnNTUMU3ANUS LIeTIed COTIacoBaHUsI. MeToguKa IPOeKTUPOBaHHUS
OTITUMAJIbHBIX YCUTIUTeNel. MeToouKa OlleHKN YCTOMYHUBOCTH PAbOTH YCUTTUTEEN.

Pasmen 4. UHpopMaIMoHHBEIE TEXHOJIOTHY aHANIM3a U OITUMK3AallMy aBTOTe€HepaTOPOB.

MeTonuKa aHanM3a peXuMoB PaboTH aBTOreHepaTopoB. Pa30BEIe XapAKTEPUCTUKH.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.18 OcHosebl pa3padbomku cucmem Ha Kpucma.ie

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnomaBaHus OUCHUTIINHEL «OCHOBEI pa3pabOTKHU CHCTEM Ha KPUCTAJIIe»
SIBJISIETCS:
Lemto ABISETCSA MOyYeHNUsI HayaJlbHBIX CBEIEHUN O CTPYKTYpPE U IPUHLIUIIAX
paboTel cucteM Ha KpucTainie (CHK), u3yuyeHue HHCTpyMeHTapus pa3paboTKu 1
Pa3nuyHBIX paguonpunoxenui Ha CHK.

MecTo pucuuniauHel B CTpyKType OI1

OucnunnuHa «OcHOBHE pa3paboTKu cucTeM Ha kKpucrtanne» b1.B.18 saBnsiercs
OUCIUIIINHON YacTH, GOPMUPYEMOM y4aCTHUKaMu 00pa30BaTeNIbHBIX OTHOIIEHUN 010Ka
1 yyebHOro mnaHa NOATOTOBKM OaKanaBpuaTra mo HampaBiaeHuio «11.03.01
PaguoTtexHuka». W3ydenue gucuunauHbl «OCHOBH Pa3pabOTKU CHCTEM Ha KPUCTaIie»
onmupaeTcs Ha 3HaHuUM pOucuuniIuH(bl) «MHPopMaTHKa»; «MHUKPONPOLECCOPHEIE
YCTPOUCTBA»>.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6GeH BHIMIONHSATh MAaTEMATHYECKOE MOIEIMPOBaHe 00bEKTOB U MPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IIPUKIAaJHBIX IPOIPaMM
(TIK-1)

- Crioco6GeH BHITIONHATH pacyeT U MPOEKTUPOBaHUe [ieTajiel, Y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (ITK-3)
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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 npumMenernus SoC.
[IporpaMMupyeMble JoTU4ecKre MaTpUlbl. ClI0KHEIE IPOrpaMMUpyeMbIe JIOTUYeCKue
HMHTerpaibHble CXeMbl. ba30Bele MaTpUYHbIE KPUCTAIIEL. [IporpaMMupyemMele I0/1b30BaTeIeM
BEHTUJIbHBIE MaTPUIEl. AnapaTHas CTPYKTypa CUCTEMEI Ha KpUCTaJIe.

Pa3pen 2. OyHKIMOHAIBHO JIOTHYECKOE TPOEKTUPOBAHKE

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

Pasgen 3. CpencTBa MPOEKTUPOBAHUS CUCTEM Ha KPUCTAIIIE

Cumynsius, Bepudukaius, Kocumynsauus. [Iporotunupoanue.[{1uppoBoi cuuTe3. A3BIKN
IIporpaMMupoOBaHus Ais uudpoBoro cuHTe3a. Verilog, System Verilog, VHDL, SystemC. RTL-
omnucaHue npoekrTa. [leperHoc mpoekToB ¢ nnatdopmbl FPGA na ASIC

P 4 T-I HOEe o

MopgenupoBaHue MPOIECCOPHOrO sAfpa. Ha3sHadueHue 1 apxXuTeKTypa MIPOLIEeCCOPHOTO Sapa.
ApxuTeKTypa BHYTPeHHEH IIKHEL TPOLleCCOPHOro sgapa. OTnafKa mporpaMMHOro obecreyeHus.
P AnmnapaTtHble O HEBIE S

[Ipoueccopuoe aapo ARM Cortex. [TogkiodeHne K MPOLeCCOPY M0JIb30BaTEIbCKUX YCTPOUCTB.
Komanpgbl monbe30BaTend. Ilognepkka OTIaf0YHBIX CPEOCTB.

Pasgen 6. UHTepdenichl B3auMonercTBUS npolteccopa u [1JIMC

CrpykTtypa untepdeiica AXI (cursarsnsl, pa3MelleHNe B IaMATH TaKTUPOBaHUE, IPOTOKOJI
oOMeHa u ynpaBnenue), AXI4 DMA, AXI4-Stream.

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

DK3aMeH

b1.B.19 3aekmponumaHue cucmem paduoces3u

Ilenu ocBOEHHUS OUCHUUIIIUHEL

Llenpio IpemoaBaHus JUCIUIIIMHEL «JIEKTPONUTAHNE CHCTEM PaOCBI3M»
SIBIISIETCS:

HM3ydyeHne OCHOBHBIX IPHUHIIMIIOB IPe0Opa30BaHusI IeKTPUUYECKON SHEPTHH,
HCIIONTb3YEMEIX IIPY CO3MAHUY YCTPOMCTB rapaHTUPOBAHHOTO ¥ GecrepeboiHOro
9JIeKTPONUTAHNSI HHHOKOMMYHHUKAITMOHHEIX CHCTEM.

MecTo pucuuniauHel B CTpyKType OI1
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[ucuunnarHa «IJIeKTPOoNuTaHne CUCTEM paguocBsa3u» b1.B.19 aBnsieTcsa ouCIUNINHON
yacTu, popMupyeMou ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
IJlaHa MOATOTOBKM OaKallaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuKa».
H3yyeHre OUCHUIIIUHEL «DJIEKTPOIIUTaHUE CUCTEM PAfUOCBI3U» ONUPaeTCs Ha 3HaHUU
ouCIUIUINH(bI) «CXxeMOTeXHUKa»; «Teopus 3MeKTPUYEeCKUX Iellei»; « IJIeKTPOHUKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

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

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TeXHAYECKON NOKyMEeHTalluy CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM ¥ APYTUM HOPMaTUBHBIM
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. Beegenue
OCHOBHBbIE TTOHSATHS U ONPENEeNIeHNsI CUCTEMBI 3JIEKTPONIUTAHUS U UX QYHKIMOHAIbHEIE

9JIeMEeHTHI
Pasgen 2. TpanchopMaTODE

OOmue cBefeHMs 0 TpaHCPopMaTopax. PexkuMel paboTh TpaHCchopMaTopoB. Paboune
XapaKTEPUCTUKYU U MTOKa3aTeIu KauecTBa TpaHChopMaTopoB. Tpexdas3Hrie
TpaHchopMaTOpPEIOCHOBHLIE MTOHSTUS U ONPeNeIeHUs CUCTEMEI 3JIEKTPOIIUTAHUS U UX
(GYHKIIMOHAIBHBIE 37IEMEHTH

Pasgen 3. BHnpsaMUTeNbHEIE YCTPOKWCTBA

OO1Iue CBeIeHUs O BRIIPSIMUTENBHEIX YCTPorcTBax. OCHOBEI TEOPUM BHIIPsIMIeHUs. PaboTta BY
Ha aKTUBHO-UHIYKTUBHYIO ¥ aKTUBHO- EMKOCTHYIO Harpy3KH. YIIpaBisieMble BEIIIPSIMUTETTH

P 4, ITaccuBHEIE CTIaKHUB e QUIbBTPHI

Ha3HnaueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukanuu CO. [TokazaTenu kauecTtBa CO.
[TpunIUne pacyetaOOIIMe CBeeHNS O BEITPSIMUTEIBHBIX YCTPOHCTBaX. OCHOBHI TEOPUH
BHIIPsiMITeHUs1. PaGoTa BY Ha aKTMBHO- MHIYKTUBHYIO U aKTUBHO-eMKOCTHYIO HAarpy3KH.

P [TonynpoBOOHUKOBEIE II BaTeIN IIOCTOSHHOIO HaIPSIKEeHU

Ha3naueHue nmpeobpa3oBaTeei MOCTOTHHOTO HanpssKeHus. [IpuHITUI mpeo6pa30BaHMUsT OTHOTO
IIOCTOSTHHOT'O HalpsiKeHus B apyroe. Knaccudukaims, mokasaTeld KauecTBa u 00/1acTu
npumeHenus [1ITH. AHanu3 0CHOBHBEIX CXe€M TPaAH3UCTOPHEIX MHBEPTOPOB

Paspen 6. CTabunu3aTophl HANPSIXKEHUS U TOKA

O61ue cBemeHus o ctTabunu3aropax. KommeHcalmoHHbIe CTaOMIN3aTOPHI IIOCTOSTHHOTO
HaIpsXeHUs U TOKa ¢ HenpephBHEIM perynupoBanneM (HCH). KomneHcalnmoHHbIE
CTabMIM3aTOPEI TOCTOSTHHOT'0 HAIIPSI2KEHUS C UMIIYJIbCHBIM perynupoBanueM (MCH).
Crabunu3aTophl IEPEMEHHOTO HanpsxkeHus 1 TokaHa3HaueHue mpeoOpa3oBaTenei
TIOCTOSTHHOT'O HaIpsixKeHus. [IpuHIun npeodpa3oBaHus OJHOT0 IIOCTOSTHHOTO HAIPSKEHUS B
opyroe.

Paspen 7. Mctounuky 6ecriepe00MHOI0 NUTAHUS
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O6mue ceemenust 00 MBI, kmaccudukanusi. OCHOBHBIE CXeMHBIE PEIIeHHS.

Paspen 8. CTOYHWKY 371€KTPOCHAOKEHUS

OcHoBHBIE TpeOOBaHUS, IPEeIbSIBIsIEMbIE K HCTOUHUKAM 3/IeKTpocHabxeHus. Knaccudukanus
HCTOYHHUKOB 3JIEKTPOCHAOKEHUS

Pazgen 9. XuMuyeckre NCTOYHUKHA TOKA

Knaccudukauus XUT. KucnoTHele / CBUHIIOBEIE / U II€JIOYHBIE aKKyMYNIATOPHL. [loKa3aTenu
kKauecTtBa XUT. YcTporCTBO, OCHOBHBEIE XapaKTEPUCTUKHU, PaCcUyeT PexkuMoB paboTh. OCHOBHBEIE
TpebOoBaHUs, IPeIbIBIIsieMble K HCTOYHUKAM 3JIEKTPOCHAOKEHMUS.

Pazpen 10. C3II TeneKOMMYHUKAIIMOHHEIX CUCTEM

HasHauenue u knaccuduranusa CIII. Tloctpoernue MmoaynbHEIX II1Y ¢ 6ecTpanchopMaTOPHEIM
BX0moM. BriOop "yacToThl mpeoOpa3oBanus. [ToBrieHue HagexHoctu CIIT.

Paspen 11. 3aknwyenue
Hanpasnenus passutus COII.

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

3aueT. KypcoBoil mpOeKT

B1.B.20 Co30aHue KOHCMPYKMOPCKOU 00KyMeHmMauuu ¢ ucno/ib308aHuem
KOMNbIOMEPHbIX MexHo/102ull

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llensto npenogaBaHus QUCLHUIIIMHLL «Co30aHue KOHCTPYKTOPCKOU JOKYMEHTALUU C
HCII0Ib30BaHUEM KOMITbIOTEPHBIX TEXHOIOTUN» SIBIISETCH:

V3y4eHYe BHIIOJIHEHUS IIPOEKTHOU U KOHCTPYKTOPCKOU JOKYMEHTALUH 110
HOPMaTUBHLIM JJOKYMEHTaM C MCII0Ib30BaHNEM COBPEMEHHBIX KOMITLIOTEPHBIX
TEXHOJIOTHH.

MecTo pucuuniuHel B CTpykType OI1

IOucnunnuHa «Co3maHue KOHCTPYKTOPCKOW [OOKYMEHTAIlMM C MCIOJIh30BaHHUEM
KOMIIBIOTEPHBIX TexHOonoruu» B51.B.20 ABnseTcs OUCLUUNNIMHOU YaCTH, GOPMUDPYEMOU
y4aCcTHUKAMU 00pPa30BaTeNIbHEIX OTHOIIEHUM 010Ka 1 yueOHOTO IMjIaHa MOATOTOBKH
O6akanaBpuaTa mo HampasneHuio «11.03.01 PaguorexHuka». M3ydeHHe OUCHUIIUHBL
«Co3maHue KOHCTPYKTOPCKOM OOKYMEHTAIUM C MCIOJIb30BaHHEM KOMITLIOTEPHBIX
TEXHOJIOTHM» OMUPaeTCs Ha 3HAHUU AUCHUTNIUH(b) «MHXeHepHas U KOMIbIOTEPHAS
rpaduka».

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

- Cnoco0GeH IOHUMATh IPHUHITUIIE PAOOTE COBPEMEHHBIX MH(GOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHon mestenbHocTy (OITK-4)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUU CTaH[apTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMATUBHEIM
nokyMeHTaM (I1K-4)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. STansl I1pOEKTUPOBAHUSA ST€KTPOHHEIX CPENCTB
enu u 3agayu Kypca. 2Ku3HeHHbIN UK u3nenusi. Opranu3anus Ipolecca IpOeKTUPOBaHUS

371eKTpoHHOU annapaTypsl. HUP. 3tansl OKP - TexHuyeckoe 3afaHue, TEXHUUYECKOe
IpefIoKeHne, 3CKU3HBIN MPOEKT, TEXHUYECKU MTPOEKT, paboyee MPOEKTUPOBaHUE.

Paspen 2. Buisl TeXHU4YECKOM JOKYMEHTaluN

[TpoekTHas U TexHUYEeCKas JoKyMeHTanus. CTaHAapTHU3alus B IPOEKTUPOBAHUU 3JIEKTPOHHBIX
CPEenCTB.

Pasmen 3. CTaHOapThH

YpoBHU cTaHmapTOB. Bumkl crangapToB. CUCTEME CTAHIAPTOB.

Pasgen 4. ECK]I. CxeMHasd JOKYMEHTALUI

OcHoBubie monoxenus ECKII. OcoOeHHOCTH BHIIIOIHEHUST CTPYKTYPHBIX cxeM. OCo0eHHOCTH
BHIIOTHEHUST QYHKIMOHABHEIX CXeM. OCOOEHHOCTH BHITIOJTHEHHUS 3JIEKTPUYECKUX CXEM U
TIepeyHs 37IEMEHTOB K Hel.

P ECKII. KOHCTPYKTOPCKas DJOKYMEHTAIIUS

Ocnosueble monoxenus ECK]I. KoHCTpykTopcKasi fokyMeHTamus. OCOOEHHOCTH BHITIOJTHEHUS
yepTrexkel netaneit. OCOOEHHOCTY BHIIOJIHEHUST COOPOYHEIX YepTeXKel U crenuduKaui K
CcOOPOYHEIM €TUHUIIAM PA3HOTO YPOBHS CIIOXKHOCTH.

P ECK KTPOHHAS NOKYMEHTAINI

ONMEeKTPOHHBIN KOHCTPYKTOPCKUM NOKYMEHT. ONeKTpOHHasA noanuck. UHGpopMalnoHHO-
YAOCTOBEPSAIOLINN JIUCT

Paszgen 7. ECT]I. TexHonornyeckas JOKyYMeHTalUs

OcHoBaele ntontoxenus ECT]. TexHonoruyeckas JOKyMeHTaLUs

Paspmen 8. ECTIIII. TexHnomorun4yeckas MOOTOTOBKA IIPOU3BOICTBA
OcHoBHbIe ntonoxkeHuss ECTIIII

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer
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b1.B.21 TexHo./s102uu MHO20dHMEHHbLIX cucmem

lenu ocBOEHHUS OUCUUIIIUHEL

Llenwio pernogaBaHus QUCLUAIIINHEL « TeXHOJIOTUN MHOTOQHTEHHEIX CUCTEM»
SIBIISIETCH:

n3ydeHue MPUHIUIIOB TOCTPOeHUs U ocobeHHOCTeN QyHKIKMOHUPOoBaHuS MIMO
CHACTEM

MecTo pucuuniusel B CTpykType OI1

[IuncuunnuHa «TexXHOJIOTUX MHOTOAHTeHHBIX cucteM» b1.B.21 aBnseTcs OUCHUIIUHOU
yacTtu, popMupyeMou ydacTHHKaMu 00pa3oBaTEeIbHBEIX OTHOLIeHU 010Ka 1 yueOHOTO
IJlaHa MOATOTOBKM OaKallaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuKa».
V3y4yeHne OUCIUIIIUHE « T€XHOJIOTUY MHOTOQHTEHHBIX CUCTEM» ONMPAEeTCs Ha 3HAaHUU
mucuunarH(b) «CeTH paguomoCTyIa».

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)

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

- CnocoGeH opraHu30BaTh IIJIAHUPOBAHNE U TPOBEIeHNEe MPOPUIaKTUUECKUX, PEMOHTHBIX
paboT 1o oGecreyeHuIo ¥ BOCCTaHOBIEHHWI0 pab0TOCIIOCOOHOTO COCTOSTHUSI ¥ PECYPCOB
pPaano3IeKTPOHHBIX KoMIinekcoB (ITK-43)

CopepxkKaHue OUCIUIIINHEI

Pazpen 1. dusnyeckue npuHUUIE QYHKIIMOHWPOBaHUSI MIMO cucteM

Hctopus passutust MIMO cucteM, pusndeckre orpaHudeHus PyHKIHOHUPOBaHUSI MIMO
cucteM, knaccupukauus MIMO cucrteM, TeHgennuu pa3sutus MIMO cuctem B CIIC 4G u 5G
Pasgen 2. MeTonbl pa3HeCceHHOr0 IpreMa

Knaccudukaius METONOB pa3HECEHHOTO ITpUeMa, METPUKY Pa3HECEHHOT0 IIpHeMa, IT0OCTaHOBKa
3alayy KOMOMHUPOBAHUS CUTHAJIOB, METOl aBTOBbIOOPa, MakcuMu3anuu OCIII, croxeHus ¢
PaBHLIMU BecaMu

Pasgen 3. MeTonbl pa3HeCeHHOU Mepegaqyu

Kputepuii MakCcuManbHOTO IIpaBpononobus ais cxeMsl MISO 2*1, mpocTpaHCTBEHHO-
BpeMeHHOe KomupoBaHue AnamyTtu, [IBK AnamMyTu B MAaTpUYHOM BUJIE, TOMEXOYCTONYUBOCTh
cxembl SIMO 2*1, momMexoycToHYuBOCTL cxeMbl MIMO 2*2, pa3HeceHHas rnmepegayda ¢ 00paTHOH
CBSI3BIO
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Pasmen 4. OuieHKa mponyckHoi cnocobroctr MIMO cucrteM
[TpomryckHas crmoco6HocTh SISO KaHana, MaTPUIIE KOBapHallid BEKTOPOB, OMpeesieHne

IIPOIIYCKHOM CIIOCOOHOCTU Yepe3 3HTPOIUIO, OlleHKa IIPOIMYCKHOM criocobHocTtr MIMO cucteM ¢
o0paTHOM CBsI3bI0 ¥ 6€3 00paTHOM CBSI3M, UCCIIEOBAHKE aJITOPUTMa "BOJOHAIMIOIHEHUS" B
3ajaye OLIEHKU IIPOITyCKHOM criocobHOocTH MIMO cucteM ¢ 00paTHOM CBS3bI0

Pa3pen 5. MeTonsl IPOCTPAHCTBEHHOr0 MyNIbTHIIeKCHPoBaHusa B MIMO cucremax

[TocranoBka 3amauu npuema B MIMO cuctemax, metop Zero-Forcing, Minimum Mean Square
Error, Maximum Likehood, anroputm BLAST, nccnegoBanue noMexo0yCTOMYMBOCTU aJIrOPUTMa
BLAST Ha npumepe cxemsl MIMO 2*2

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

3auger

b1.B.22 3aekmpopaduou3mepeHusi

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mMpernomaBaHus QUCHUTIIMHEL « DJIEKTPOPAIMOU3MEPEHUSI» SIBIISIETCS:
M3y4eHNe OCHOBHBIX METO[0B M3MePEHUM ITapaMeTPOB U XapaKTePUCTUK
PafMOTeXHUYECKHUX IIellell ¥ CUTHAJIOB, 3TaJIOHOB eIUHUIl GU3NIECKUX BETUYHH.

MecTo pucuuniavHe B CTpykType OII1

[MucuunnuHa «JmaeKTpopaguousMepenusi» b1.B.22 gBnaseTcd OUCUUIIIXUHOM 4YacCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHU! 0610Ka 1 yueOHOro miaHa
OATOTOBKM OakanaBpuaTa mo HampaBneHuio «11.03.01 Paguorexuuka». HM3ydeHue
OUCIIUIIINHE «JJIEKTPOPaJuON3MEePEeHUI» OINUPaeTCs Ha 3HAHUU OUCLUUMIIINH(BI)
«MeTponorus, CTaHOAPTU3AIUSI U CEePTUDUKAIHSI».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

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

- Crmoco6eH opraHu30BLIBaTh METPOIOruYecKoe obecrnedyenue nmpousponcTaa (I1K-6)

- Crmoco6eH TPOBOOUTH MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS Paili03JIEKTPOHHBIX KOMIIJIIEKCOB
110 OCHOBHHIM IToKa3aTenaM (I1K-44)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. Bemenue B gucuunnnHy. OCHOBBL TEOPUHU IIOTPEITHOCTEN.
Knaccudukaius norpemsocteid. CucTeMaTu4ecKue U cliydaHble MOTPeIHoCTH. CIoco0k!

OLIeHKM TOYHOCTH (HEONpeneéHHOCTH) U3MePEeHU! 1 UCIIBITaHUM. Pe3ynbraT u3MepeHus.
Paspen 2. CpencTBa u3MepeHU.

Bupel cpencTtB u3MepeHud. AHAIOroOBEIE U UG POBLIE CPECTBa U3MepeHu. MeTpoioruiyeckue
II0OKa3aTe/Iu ¥ XapaKTepUCTUKH CPefAcTB udMepenuu. Kimaccel Tounoctu. Metoauka
BHITIOJTHEHUS U3MEPEHUH.

Pasgen 3. [Tpeo6Gpa3oBanue WHGOpPMaIKK B TUGPOBLIX CPEICTBaX N3MEPEHUN.
[Tpeobpa3oBanue HHPOPMaNUK B IUGPPOBLIX CPEACTBax u3MepeHuli. Onepanuy OUCKPeTH3aliHy,
KBAHTOBaHUSA ¥ KOOUPOBaHUSA U UX IorpemHoCTH. O000IIeHHas CTPyKTypHas cxeMa Lu(poBOro
HM3MEPUTEILHOTO ITpubopa.

Paspen 4. AIII] “HanpsXeHKe-Kon”.

AIITI «HanpsixKeHune-Kon». OCHOBHEIE HOPMUPYEMbIE METPOJIOTUYECKU e XapaKTePUCTUKH.
MeTopnb! aHanoro-uudpoBoro npeodpa3oBaHus HAPSIKEHNUS B KOM: BPeMSI-UMITYJIbCHBIH,
YaCTOTHO-UMITYJIbCHBIM, KOOOUMITYJIbCHBIN, TTapaslIeJIbHOr0 Tpeobpa3oBaHus, «CUrMa- fiejibTa
ALIT». CTPyKTYpHBIE CXEMBI, TPUHIUIIE PAOOTH, UICTOYHUKY MOTpeIHocTel, ConocTaBieHne
METPOJIOTUYECKUX XapaKTepPUCTUK U obnacTteyt npuMernenus: ALITT pa3nuyHbeX TUIIOB. KOHTPOIH
YCJIOBUY NIPOBEleHUs u3dMepeHuii. i3aMepeHue He3JIeKTPUYEeCKUX BeJINYUH - TEMIIEPATYPHL,
LaBJIEHUS, BIIaXKHOCTHU.

Paspen 5. MaMepuTtenbHble TpeoOpa30BaTeIy IepeMeHHOI0 HaPSIXKeHNS ¥ TOKa. BombTMeTE

Y aHaIM3aTOPHL CIIEKTPa.
KonuuecTBeHHBIE XapaKTePUCTUKY IIEPEMEHHOT0 HAllPSXKEeHUs ¥ TOKa. BlusiHue apaMeTpoB

BXOIHBIX I[eTIel BOJIbTMETPOB X aMIIEPMETPOB Ha MOTPEIIHOCTh U3MepeHus. MI3MepuTenbHbe
mpeobpa3oBaTely TIePeEMEHHOT0 HaNPSIKeHUs B IIOCTOSHHOE: CPEeIHEBLITPSIMIIEHHOTO U
CpelHEeKBaipaTU4YeCKOro 3HaUYeHU, MMKOBEIE IeTeKTOPHL. [IpaBuio rpafgyupoBKu. « OTKPHITEIE»
U «3aKpHIThIe» BXOOH IPUOOPOB. MaTeMaTu4ecKrue MOLEeH BOMbTMETPOB ¥ aMIIEPMETPOB.
Bnusinue ¢opMbl curHasla Ha IoKa3aHus npubopoB. OcoOeHHOCTY U3MepeHus HalpsKeHUus Ha
BBICOKMX YaCTOTax. TUIIOBEIE CTPYKTYPHEIE CXEMBI BOJIbLTMETPOB U aHA/IM3aTOPOB CIIEKTpa.
Pasmen 6. 'eHepaTOpHl K3MEPUTENLHBIX CUTHAIIOB. MI3MepeHre HeTUHEUHBIX HCKaXKEeHUH.
['eHepaTOPE U3MEPUTEIBHEIX CUTHAI0B. OCHOBHBIE HOPMUPYEMbBIE METPOJIOTUYECKUE
XapaKTEPUCTUKU. AHATIOTOBEIE U IU(PPOBLIE METOOE POPMUPOBAHUS U3MEPUTEIIBHEIX CUTHAJIOB.
CuHTe3aTops! 4acToT. MConb30BaHUE U3MEPUTESIbHBIX CUTHAJIOB IPU UCCIIefOBaHUU
XapaKTEepPHUCTUK PagUONPUEMHEIX U paguolepefamllnxX YCTPOUCTB. M3MepeHre HETMHENHBIX
HACKaXeHUM.

Pasgen 7. AHanorosele ¥ UU(GPOBLIE OCIUIIOrPAGHL.

Habmnionenue, u3MepeHre u ucciegoBanue GopMbl 3JIEKTPUUECKUX CUTHAIOB. Knaccuduranus
ocuuyiorpadoB. AHaNIOT0OBEE OCHUIIIOTPadH], TUIIOBas CTPYKTypHAs cXeMa, METPOJIOTUYECKUe
XapaKTepUCTUKU. ['eHepaTOpHl TMHENHON Pa3BePTKU (HETIPEPEIBHOM, KAYINed, 3aflepKaHHOu).
Pexum BHelHeX pa3BepTKu. Ocuunnorpaduieckre uaMepenus. Liudposrie ocrunmorpadsl,
CTPYKTYpPHAs CXeMa, IPUHIUIIEL pab0TH, METPOIOTUYECKHE XapaKTePUCTHUKH, TPEUMYIIeCTBa
II0 CPaBHEHUIO C aHAJIOTOBEIMYU OCIUIUIOrpadaMu.

P “(pPOBLIE U3MEPEHUS YaCTOTHI, IEPU MHTEPBAIOB BpeMEHHU

MeTops! 1Iu(POBHIX U3MEPEHUN YaCTOTHO-BPEMEHHBIX ITapaMeTPOB CUTHAJIOB: YaCTOTHI,
Ilepuofa, UHTEPBaJIOB BPEMEHHU, OTHOIIEHUS 4acTOT. CTPYKTypPHBIE CXEMBI 37IEKTPOHHO-CUETHHIX
4acToTOMepoB. OMOpHEIE TeHepaTOPEl. VCTOUYHMKY MOTPEMIHOCTEN U X HOPMHUPOBAHUE.
MeTopbl pacliupeHus: Y4aCTOTHOT'O AUana30Ha.
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Pazmen 9. Mamepenue Ga30BOro COBuUra.

Ocuunnorpaduyeckuit Meton. LludppoBsie MeTonb n3MepeHus ¢Ga30Boro capura. Pa3oBrie
OETEKTOPHL.

Pazpen 10. Mi3MepeHus B pagronepeqamnlyX ¥ PaglionpUEeMHBIX VCTPONCTBaX.
V3aMepeHus IpU UCIBITAHUSAX U HallaXXMBaHUU. M3MepeHUs B Ipoliecce Iepefadn
“HGOPMaLIUHN.

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

3aueT

B1.B.23 Paduonepedarwouiue ycmpoiicmaea

Llenu ocBOEHUS TUCUUIIIUHEL

Llenpio IpemomaBaHus QUCIIUIIIUHE « Pagronepenaoliye YCTPORUCTBA» SIBISETCS:

M3y4YeHNEe OCHOBHBEIX TEXHUYECKUX XaPAKTEPUCTHUK U IPUHIIUIIOB TOCTPOEHUS
paguoNepeaauuX YCTPOHUCTB, KOTOPEIe KCIIOIb3YIOTCSI B COBPEMEHHHIX CHCTEeMaX
PAgUOCBSI3U ¥ PAOUOOOCTYIIA.

Mecto pucuuniuHe B CTpykType OI1

HucuunnuHa «Paguonepeparwiye yctpoicTtsa» b1.B.23 gBngeTcsa OUCHUIIIMHON YacTH,
dbopMupyeMoii ydaCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUHU 010Ka 1 yueOHOro miaHa
moAroToBKM OakasaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OVCUUMIIINHEL «Pafuonepenaoinye yCTPOUCTBa» ONUPAETCS Ha 3HAHUU AVCIUIIINH(bI)
«CxeMoTexHUKa»; «CXeMOTEeXHHUYECKOe MPOeKTHupOoBaHMe (PYHKIMOHAIbHHIX Y3JI0B
IpUueMoO-IIepefallluX yCTPOUCTB»; «TeOopusi 3JeKTpUYECKUXx Lemneun»; «Teopus
3JIEKTPUYECKOU CBSA3U».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crmoco0GeH BHITIOJTHATh MaTEMAaTHYECKOe MOIETUPOBaHNe 0ObEKTOB U MTPOLIECCOB IO TUITOBEIM
METOIMKAaM, B TOM YHCJIE C UCIIOTb30BAaHUEM CTAHJAPTHEIX TAKETOB IIPUKJIATHEIX ITPOrPaMM
(TIK-1)

- Crmoco6eH peanu30BLIBaTh MPOTPAMMEI 9KCIIEPUMEHTAIbHEIX KCCIIeIOBAHUMN, BKITIOYasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (ITK-2)
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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

Pasmen 1. YcunuTenyu MOIIHOCTHU: IPHUHIIKIIBL IOCTPOEHUS, BHIOOD peXkrMa, UCIOJIb3yeMbIe

3IIeKTPOHHEBIE TTPUOOPHL.
OCHOBHBIE TEXHUYECKHE TPeOOBaHUS K TPAKTY YCUTIEHUS MOITHOCTH. OCHOBHEIE

9HEPreTUYeCKHre XapaKTePHUCTUKHN MOIITHBEIX KacKafloB IepenaTyukoB. CoBpeMeHHEBIe ITPHUOOPH
OJ1s1 YCUNIUTEJIeN MOIITHOCTY, CTaTUUYeCKre XapaKTePUCTUKHY, alllIPOKCUMALUS CTaTHYeCKUX
xapakTepucTuk. Knaccudurkanus pexxuMoB pab0Th TeHEPATOPOB C BHEITHUM BO30yXKAEHUEM
(I'BB) (yron oTce4yku, HaIpPSKEHHOCTh). [IMHaMUYEeCKUe XapaKTePUCTUKHU. Y3KOIOJIOCHEIE U
IIMPOKOIIONIOCHEIE COTIacyole-QpuIbTpyiomue ycTpoiictBa. Oco6eHHOCTH ITOCTPOEHUS
IIIUPOKOIIOIOCHBIX yeunuTenen. [IpuHIUIE pab0TH U CIIOCOOB! TOCTPOEHUST YCTPOMCTB
CJIOKEHUS MOIITHOCTE.

Paspmen 2. BO36§ZEI/IT6J'II/I paguonepenaTinKOB: IPUHIWITEI TIOCTPOEHUA U TEXHUYECKNE

TpeOOBaHNs, aBTOT€HEPATOPhl, CUHTE3aTOPHl YaCTOThHI, CTAOUIN3aIINT YaCTOTHL.
[TpuHUMIIEL TOCTPOEHUS Bo30ynuTtened ansa PIIoY pasnmuyHOro Ha3HaYEHUSs, OCHOBHEIE

TeXHHYEeCKre TpeOoBaHUs K BO3OyIUTensIM. ABTOr€HepPaTOPHI: IPUHIIUI NeWCTBUS, YCIOBUS
caMoB030yXKOEHUS U MPHUHIUNIKATbHEIE cCXeMbl. ®aKTOPHI, BIUSIONIME Ha CTaOUIBHOCTD YaCTOTHI
1 CIIoCOOBI CHUXKEHMS UX BIUSHUSA. Texuuueckue TpeOOBaHUS K CHHTE3aTOPaM YacCToT.
[TprHUIUIEI TOCTPOEHUS CUHTE3aTOPOB YaCTOTH (ITPSAMOU ¥ KOCBEHHBI CUHTE3 YaCTOTHI).
[TpsaMmoi 1uppoBOM CUHTE3 YACTOTHI.

P ®opMUPOBaHU HOCHUTHAJIOB B oI X YCTPONCTBAX

Crioco0s! TONTy4eHUsT aHAJIOTOBOM U U(PPOBOM MOIYIISIIMY B paguonepefaTInkax pa3IudyHOro
Ha3Ha4YeHUA: SHEePreTu4eCKrue XapaKTePUCTUKY, IPUHIUIINATbHEIE CXeMbI MOTYISITOPOB,
IIPUMEHEHHE.

Paspen 4. Oco6eHHOCTH ITOCTPOEHUS IIePeIaTYNKOB PA3TMYHOT0 Ha3HAYEHHUS.

OcHoBHBIE TexHUYEeCKHe TpeboBaHus K PIIoY mis pamguocBs3u. OcoOOeHHOCTH MOCTPOEHUS
CTPYKTYPHBIX CXeM CBSI3HBIX ITepefaTuyrKoB.OCHOBHbEIE TeXHUYECKHe TpeboBanus K PIIoY mns
TIOMIBUKHOM CBA3U. OCOOEHHOCTH IIOCTPOEHUST CTPYKTYPHBIX CXEM ITepefaTYNKOB IIOOBUKHON
cBg3u. OCHOBHBIE TexHUYecKue TpeOoBaHus K PIINY [ CIyTHUKOBOM M KOCMUYECKOW CBSI3HU.
Oco6eHHOCTH ITOCTPOEHUS CTPYKTYPHBIX CXEM IepefaTYUKOB CIIYyTHUKOBOM ¥ KOCMHUYECKOU
CBS3H, 37IeKTPOHHEBIE TPUOOPHI, UCIIOIb3yeMbIe B 3TUX IlepefaTynuKax.

OO1mast TPYA0EeMKOCTDb AUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

JK3aMeH. KypcoBoii IpoekT
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B1.B.24 PaduonpuemHble ycmpoiicmea

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio pernomaBaHus QUCHUIIINHEL « PaguonpueMHble YCTPOUCTBA» SIBIISIETCS:
u3y4eHue CTyoeHTaMu 0COOEHHOCTE! MOCTPOEHUS PaguOIPUEeMHBIX
YCTPOMCTB CUCTEM PAagUOCBI3U U PAOUOIOCTYIA PA3TUYHBIX TUATa30HOB YacTOT,
OCYIIECTBIAIOIINX YCUNIeHNUe, GUIbTPAIIAI0 U IeMOAYISAINI0O IPHHUMAaeMbIX CUTHAIOB

MecTo pucuuniusel B CTpykType OI1

HucuunnuHa «PaguonpueMHble ycTpoucTBa» b1.B.24 aBnseTcsa OUCLUUIIIMHON 4acCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa30BaTeNbHLIX OTHOIIEHUHU O00Ka 1 yueOHOro miaHa
moAroToBKKU OakasnaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OUCLUNNUHE «PaguonprueMHbBle YCTPOUCTBa» OIMUPAETCsA Ha 3HAHUM OUCIUIINAH(BI)
«Teopusi 3nMeKTpUUYeCKUX Lemeu»; «Teopus 3MeKTpuUUYecKou cBa3u»; «lludposas
00paboTKa CHTHAJIOB»; «IJEKTPOHUKA».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0eH BHIIOIHATH MaTeMaTAYeCKOe MOeIMPOBaHe 00bEKTOB U MIPOIIECCOB 10 TUIIOBHIM
MeTOOUKaM, B TOM YUCJIe C UCIIOIb30BaHUEeM CTaHAAPTHHIX IaKeTOB IIPUKIATHBIX IIPOIPaMM
(TIK-1)

- Crioco0GeH peanru30BLIBaTh IPOrPaMMEI S3KCIIepUMEHTaIbHBIX UCCIeOBAHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U IPOeKTUPOBaHUe [eTajiel, y3/I0B U yCTPOUCTB
PafgUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoanusd (I1K-3)

CopepkaHue OUCIUTIIMHEL

P 1 1e CBeIeHUI HOIPUEMHEIX YCTPOMCTBAX

O6nacTu MpuMeHeHus, QYHKINU U YCIIOBUS 9KCIUTyaTalluy PaguOIIPUEMHBIX YCTPOMCTB B
CHUCTeMax PafiuoCBI3U U pPaguomocTyna. CTPYKTYpHBIE CXeMBl U MTPUHIUIIE PAOOTHI
IIPUEMHUKOB: IPSMOTO YCUJIEHUS, CYIIEPreTEPOAUHHOI0 U TOMOAUHHOIO TUIIOB, C HXU(PPOBOU
00paboTKOM paguocurHaia. KpaTkui 0030p HCTOPUK TEXHUKH PagUOIpPHeMa U OCHOBHEIE
TeHIOEHIIMY Pa3BUTHUS: MUKPOMUHHUATIOPU3AIUS, BHeIpeHNe MU(MPOBBIX METOMIOB IpHeMa 1
00pabOoTKH CUTHAJIOB, MUKPOIIPOIIECCOPHOE YIIPaBJIeHNUE.

Pasgen 2. OCHOBHEIE TeXHUYECKHUE [TI0Ka3aTeln PafuoIpUeMHEIX YCTPOUCTB
YUyBCTBUTEIBPHOCTh PAAUOIIPUEMHOTr0 YCTPOUCTBA U (aKTOPHI, ee OnpeAensoume. Bumb
130UpaTeNbHOCTH PAfiMOIPUEMHOr0 yCTpoiicTBa. OfHOCUTHAIbHAS U peasibHas
(MHOTOCHUTHAJIbHA) YaCTOTHREIE N30MPATEeIbHOCTH, YaCTOTHRIE U HETMHEWHBIe NCKAXKEeHUS],
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[10JI0Ca IIPOINyCKaHUs U OUHAMUUYECKUM Auarna30H.[IoMexoyCTouYruBOCTD, TI0Ka3aTelun
371eKTPOMArHUTHOM COBMECTUMOCTH, CTaOUIIBHOCTD ITapaMeTpOB,

HaJIe’KHOCTh, PEMOHTOIIPUTONHOCTD, TOTPEOUTENbCKUE TT0Ka3aTeNMd ab0HEHTCKUX IPUEMHUKOB.
Cnioco0Orl KOJTMYEeCTBEHHOM OIIEHKM II0Ka3aTellell B CHCTeMax PafiuoCBSI3U U PafHOIOCTYIIa,
TpeOOBaHUS K HUM U IIyTH BHITIIOJIHEHUS 3TUX TpeboBauui. [IlyMoBLEIe TapaMeTpHl TpHeMHUKaA:
Ko3¢duImeHTa 1ymMa 4 IyMmoBas TeMieparypa. KoagduunueHT myma nacCUBHOTO
YeTHIPEeXIIOIICHIKA, MHOTOKAaCKaJHOTO YCUIUTENIS, pafuoTpaKkTa IpueMHrKa. Onpenenesue
YyBCTBUTEIbHOCTY IIPHUEMHNKA, OTPAaHUYEHHOY BHYTPEHHUMU LITyMaMH.

Pasmen 3. BxogHble e TPAKTOB IIprueMa

[TpecenekTop paguoOIPUEMHOI0 yCTPOoKCcTBa. Ha3HaueHNe BXOMHHIX IieTiel, TpeOoBaHUSA K HUM U
knaccudukaiusi. CriocoOsl TepeKPLITUS AMana30Ha YaCTOT ¥ HACTPOMKY BXOMHBIX HIEIel.
KoadhduimeHT mepenaun BXOOHBIX Hemeli. M3MeHeHre pe30HaHCHOTr0 K03 duilneHTa nepenayuu
110 Auana3oHy.YacToTHAs XapaKTEPUCTUKA U CEJIEKTUBHOCTh BXOMHEBIX 1emeli. OcoOOeHHOCTH
BXOIHBIX IIETIEX PA3JIUYHBIX YaCTOTHHIX AUana3oHoB. OCOOeHHOCTH KOHCTPYKTHBHOTO
BHITIOJTHEHUS BXOJHBIX IIeNel B CUCTeMaX PagyuOCBsA3U U PafuOd0CTyIIa.

Pasgen 4. Ycunurenu paguoCUATHAIOB

Ha3HaueHue, CTPYKTypa, BUABI YCUIUTEIEeN PafuOCUTHAIOB. Pe30HAHCHBIM YCUIUTENb KaK
aKTUBHBIN TMHEWHBIN YEeTHIPEXTIONIOCHUK C PE30HAHCHOM HAarpy3Kou. JInHelHble UCKaKEeHUs B
n30UpaTebHOM YCUIMTEIbHOM KacKane. HenmrHeliHbIe MCKaXKEeHUs: HACHIIIIeHNe U NCKaXKeHue
orubatoieit, 07I0KMPOBaHUe U TepeKpecTHass MOTYJISIIUs, HHTEPMOOYISIMOHHbIE NCKAXKEHHUS.
BrnusiHve BXOOHOU IIPOBOOUMOCTH Ha YCTOMYUBOCTh PE30HAHCHOT0 YCUIUTeIA. ManomyMamye
TpaH3UCTOpHBIE ycunutenu CBY.

P II BaTEIN YaCTOTHI

CTpyKTypa, IPUHITUI IeHCTBUS U BUIE TpeoOpa3oBaTesiell 4acToThl. [I060YHEIe KaHATTbI
IIprueMa B CyIepreTePOOUHHLIX IIPUEMHUKAX ¥ CTI0COOk 60PHOBI ¢ HUMU. BrIGOD
IIPOMEKYyTOYHOM YaCTOTH B YCTPOMCTBAX CUCTEM PafiMOCBS3YU U PafANOA0CTyNa. banaHCHbEIE U
KOJIbIIeBHIE TTpeo0pa30BaTeNIM4acTOTH. [Ipeobpa3oBaTesid YacTOTH C (a30BLIM ITOIaBJIEHUEM
3epKaJbHOI0 KaHasa.

Paspen 6. PyyHble 1 aBTOMaTU4YeCKUe PEeryIrnPOBKY ¥ WHAUKAIIAA B DaIUOIPUEMHEBIX

YCTPOMCTBax
PerynupoBku ycuieHus: Ha3HaueHUe, CIIOCOOH PETYIUPOBKY YCUIeHUs. [I[pUHINT [eHCTBUS U

Bupgel APY. IIpsimas u o6paTtHasi APY. APY npueMHUKOB UMIYJIbCHBIX CUTHANIOB. CHUCTEMBI
HaCTPOWKH; UCIIOIb30BaHKNe CUHTE3aTOPOB YacToT. YacToTHas U (ha30Basi aBTOMOACTPOMKA
YacTOTH: Ha3Ha4YeHUe, IPUHIUI OeUCTBUS, BUM, 00/1acTy IpuMeHeHus cucteM AITY
HETPEPLIBHBIX ¥ UMITYJIbCHBEIX CUTHAJIOB. PerynupoBKa MIMPUHEL TOJI0CH IPOIyCKaHUS.
[uCTaHIIMOHHOE ¥ aBTOMaTU4eCKOoe yIpaBieHre IPUEMHON annapaTtypou. [IpuMeHeHne
MUKPOIBM 1 MUKDPOIPOLIECCOPOB AJIST HACTPOUKYU U PETYIUPOBKH.

Pasgen 7. PagronpueMHble YCTPOXCTBA C IIM(POBOM 06paboTKOW CUTHAIOB

OcuosHeble npeumytectsa LIOC npu paguonpueMe. CTPyKTYphl pafiOIPUEMHEBIX YCTPOUCTB C
OoUX(POBKOY CUTHaa B OCHOBHOM I10JI0CE ¥ C OLUX(POBKOY CUTHaa Ha pafguo Uiu
IIpoMexXyTo4HOU yacToTe. OcHOBHBIE apameTpsl ALIIT u ITAII: pa3psimHOCTH, OJI0CA
IIPOIIyCKaHUs, [uana30H BO3MOXKHEIX 3HAUEHUU YaCTOTHl UCKPETU3allui, OTHOLIEHNUE
curHasn/uyMm (SNR), apdexTrBHas pa3psAIHOCTh, MaKCUMaJIbHBEIM pa3Max aHaJIorTOBOTO CUTHAA,
BapHaHTH IU(PPOBOTO HHTEePPelica, TapaMeTphl, XapaKTepU3yIIIie NCKaKeHU .
Tpancdopmarms crieKTpa pu aHanoro-udpoBoM u 1udpo-aHaIoroBoM peodpa30BaHUH.
OcHoBHBIE (HaKTOPHL BIUSIONIE Ha BEIOOP YAaCTOTH AUCKpeTH3auuu (ycinoBue KoTenpHUKOBA),
MUHUMU3ALUS IIyMOB KBaHTOBAHUS B II0JIOCE PafiMOCUTHANa, HE00XOOUMOCTh KPaTHOCTH
YacTOT JUCKPETHU3AIMHU Ha BXOJe U BhIXofe U(POBOTO TpakTa, TpeboBaHus K GUIBTPY 3aIIUTH
OT HaloXKeHus CreKTpoB. Koaddurment myma ALIIT u TpeGoBaHuS K KOIGGUIIUEHTY YCUIEHUS

80




aHAJIOTOBOT'0 TpakTa. HeoOXomuMOCTh AenrMaluy B IPHEeMHOM TpakTe. [Ipeobpa3oBaHue
CIIEKTpa B IIpoliecce AeluMalliy ¥ HHTepnonsanuu. TpeboBaHus K GUIBTPAM - JeIlIMaToOPaM.

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

Ok3aMeH. KypcoBoil IpOeKT

B1.B.25 Cucmembl u cemu MoOu1bHOU C853U

lenr ocBOEHUS OUCHUUIIIUHEL

Llenpio mpenofaBaHus QUCIUIIIMHE «CUCTEMBI U CETH MOOUITBHOU CBSI3U»
SIBIISIETCSI:

[Tony4yeHue CTymeHTaMu He00X0guMoro o6beMa 3HaHUH 110 COBPEMEHHEIM |
TIEPCIEKTUBHEIM TEXHOJIOTHSIM CHCTeMaM MOOUIIbHOM CBSI3U MAJIS TOCITIEOYIOIIeH
TPoheCCUOHAIBHOY OesSTeIbHOCTH U JaJIbHeHIIero MOBHIIeHUST KBATU(DUKAIINY B
o01acTu TeTeKOMMYHUKALIUH.

MecTo pucuuniuHe B CTpykType OI1

IMucnunnuaa «CUCTEeMHB U ceTH MOOUJILHOU CBSI3u» B1.B.25 aBnseTcs OUCIUIIINHON
yacTtu, popMupyeMon ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
njlaHa TOATOTOBKM GaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».
V3yuyenve pucuunavHbel «CUCTEMBI U CETH MOOUJIBHOM CBSI3W» ONHUpAEeTCs Ha 3HAHUU
oucuunnuu(el) «PacmpocTpaHeHWe PaAgUOBOIH U AaHTEeHHO-QUIOEPHHIE
ycTpoucTtBa»; «CHCTeMB, Ce€TH U YCTPOWCTBAa PafgHOCBI3U U
paguopocTtymna»; «®u3ndyecKuil YyPOBEHb TEXHOJOTHUW PagUOCBI3U».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMbIX ITPOEKTOB U
TeXHUYEeCKOU OOKYMEHTaluU CTaHgapTaM, TEXHUYECKUM yCJIOBUSAM U OPYTUM HOPMaTHBHBIM
nokyMeHTaMm (I1K-4)

- CnocoOHOCTD BHITOIHSATE PAOOTH II0 TEXHOJIOTHYECKOM MOAT0TOBKe mpou3BomacTsa (ITK-5)

- Cnoco6eH ITPOBOIUTH MOHUTOPHUHT TEXHUYECKOTO COCTOSHUS PafH03IeKTPOHHLIX KOMIIJIEKCOB
II0 OCHOBHHIM noka3zaTenaM (I1K-44)
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CopepxkaHue OUCIUIIINHEI

Paspgen 1. Bregenue
OcHOBHBIE OIIpeneNneHusi. IBOIONUS CeTel MTOOBUKHOM CBSI3U. Pa3BuTHe TEXHONOTUN

papuogoctyna B 21 Beke. [lakeTHas nepefava fgaHHbIX. Cetu crangaptos IEEE802.11, UTRA-
FDD, texuomoruu GPRS, HSPA.

Paspen 2. PamrokaHakl ceTei MOOUITLHOM CBSI3U U UX XaPAaKTEPUCTUKHU

[TapameTphl pafiioKaHanoB. XapakKTepUCTUKHU 000pyHoBaHUS 0a30BEIX 1 MOOUIIBHBIX CTAHIIUH.
[TapameTphl aHTEHH. Mofeny pacdyeTa 3aTyxXaHHS Ha Tpacce.

Pa3pen 3. Apxutekrypa cetu GSM/UMTS

ApxutekTypa ceteit GSM/UMTS. Ilepemayda Tpaduka ¢ KOMMyTaliel KaHaI0OB ¥ KOMMYyTalllel
makeToB. [TogcucTeMa paguonocTyma. Axpo cetu. HadHaueHune QPyHKIMOHAIBHBIX Y3II0B.
Pasgen 4. Paguountepderic cetu GSM. [lepenada TenedOHHOr0 TpadukKa.

Knacrepnas ctpykrypa ceteit GSM. [TapameTpsl pusndeckux kaHanos cetu GSM. INepenaga
Tene(pOHHOr0 TpaduKa C KOMMyTanuel KaHanoB. O6paboTKa CUTHAJIOB Ha (GU3NYECKOM YPOBHE.
Jloruueckue u pusndeckue KaHankl B ceTu GSM. PacueT Harpy3ku ceTu IIpu Iepefaye
TenedoHHOro Tpaduka.

P II bl B ceTsgx GSM. be3onacHOCTE B ceTsax GSM

Bri6op cetu aBOHEHTCKOM CTaHIMEN. 3aMpoc Ha OOCTYII K CETH U MOACOeIUHEHNe K Hell.
[Tpouenypsl 6e3omacHocTH B ceTsix GSM. [Ipouenypa mokanu3saiuu. [Ipoliefypa X3HI0BEPA.
[TerpxuHr. [Ipoliemyprl UCXOOALINX U BXOASAIIAX TeTe(OHHLIX BEI30BOB.

Paspen 6. [lepemaya makeTHOro Tpadvka v TexHonoruda GPRS

XapaKTepUCTUKHU feiTarpaMM U UX llepefiaya B IaKeTHOM pexumMe. OpraHu3anus CKBO3HBIX
KaHanoB. O6paboTka Tpaduka u nepegada 6710K0B Ha Gpu3ndeckoM ypoBHe. [TapaMeTpshl
KayecTBa YCIyT IIpU IIaKeTHOM nepenaye Tpaduka u ux obecrnevyenue. Texuonorus EDGE:
MOAYJISILAOHHO-KOJUPYIOIINE CXeMEL U yIIpaBieHne popMaToM Iepefadyul JaHHBIX.

Paspen 7. TexHOIOr¥s KOQOBOTO pa3feeHus KaHaIl0B

[TpuHIMIEL KOJOBOTO pa3feneHus KaHanoB. KaHamooOpa3ymolye u CKpeMOIUPYIOLe KOIH.
Ocob6enHoCTH Iepefayu Tpaduka BHU3 U BBEPX B CETSIX C KOIOBLIM pa3fie/ieHueM KaHaJloB.
Paspen 8. Crangapt UMTS: OCHOBHEBEIE XapaKTEPUCTUKHU

Crpykrypa cetu UMTS. ®usnudeckue KaHansl B ceTsix UMTS. Kananoo6Gpasyiomue u
CKpeMONUpYyIolre KOOH.

Paspmen 9. Cetu UMTS: nepenada Tpadguka ¢ KOMMyTalliell KaHaJIOB

Ousnyeckue KaHassl B cetu UMTS. Kanans Tpaduka, KaHansl yrpaBieHus. Opranu3anns
KaHaJloB Iepegayu Tpaduka BBepx u BHU3. O0ecneueHre KOTEPEHTHOCTH ITpueMa. PacueT
Harpy3KY CETH NPU Iepenayde Tene@oHHOro Tpaduka. Markuit xaHmosep B ceTssx UMTS.
Paspen 10. Cetu UMTS: nepenaya Tpadbvka ¢ KOMMYTallMel TaKeTOB

XapaKTepUCTHUKH YCIIYT B CETSIX MOOUIILHOM CBsI3H. [lakeTHas mepegada gaHHEIX B ceTssx UMTS.
Texuonoruss HSDPA. Kateropuu aboHEHTCKOM anmapaTyphsl. Pasputue cranmapta UMTS.
TexHOOTMY arperaiyy 4aCTOTHHIX KaHAJIOB ¥ IIPOCTPAHCTBEHHOT'0 MYJIbTUIITIEKCUPOBAHHUS.
Pacmupenue Kateropuii abOHEHTCKUX CTAaHUIKK B penu3ax 12 - 14.

P 11 TKa T ¥Ka B ceTax UMT

Jloruueckue, pu3ndecKre U TpaHCIOPTHEE KaHabl. O6paboTka Tpaduka Ha
ypoBHeL1(pusmueckom). O6paboTka Tpaduka Ha momypoBHsIX RLCu MACypoBHs L2.
BesomacHocTh B ceTsax UMTS.

Paszgen 12. CtaHmapThl pagropnocTyna 4 nokoneHus. CTPYKTYDPHL ceTel. TeXHOIOruu

(QU3MYEeCKOro YPOBHS.
TpeboBaHus K ceTsiM papuopnoctyna 4 mokonenus. Ctanmaptsl IEEE802.16 (WiMAX), E-UTRA
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(LTE). Crpyktypsl ceteir WiIMAX u LTE. UnTepdetice B cetu LTE. Mcnonb30BaHNE TEXHOIOTUH
OFDM Ha ¢usuveckoM ypoBHe. KaHanbpHbM pecypc B ceTsax LTE. Texnonorus SC-FDMA npu
mepenaye BBEPX, CTPYKTYPH PeCypCHBIX 6710K0B. CTPYKTypa KaHasnoB B ceTsx LTE. Brigenenue
KaHaJIbHOTO pe-cypca. Pacuer nmpomyckHoii ciocobHocTy B ceTsax LTE. Tlogcoenunenue
a00HEeHTCKUX TepMUHAJOB K ceTsaM LTE. Curnansl cuaxponu3anuu. CUrHaisl 3ampoca Ha
OOCTYII K CeTSAM.

Paspen 13. Be3onacHocTh B ceTsax LTE. Vcnyru B ceTax 4- ro nokonenud. [InaHnpoBaHe ceTen
LTE.

Konnenius 6e3omnacHocTy B ceTsix LTE. BlauMHasa ayTeHTU(PUKaIMa aOOHEHTOB U CETH,
mmmdpanya Tpaduka, 3aluTa HeI0CTHOCTY CUTHAIbHOU nHopManuu. MoeHTu(UKaTOPH
abOHEHTOB U CETEBBIX 9JIEMEHTOB. KaTeropuu yciyr B ceTsx 4-ro MOKoJieHus1. Peanu3zanus
ycayr. OnpepeneHue 0Ib30BaTeNNbCKOM HArpy3ku B ceTsax LTE u nnaHupoBaHue ceTeH.
Heoguopopautbie cetu LTE. ITukocetu u ¢GeMTOCETH.

Pasgen 14. TexHONIOr¥MK arperaiyy 4acTOTHBIX monoc 1 MIMO.

TexHOIOruYM NOBHIIEHUS IPONYyCKHOU ciocobHOoCTU ceTer LTE. TexHomorus arperanuu
YaCTOTHBIX 0s10Cc. MIMO u TeX-HOJIOTHs MPOCTPaHCTBEHHOI0 MYIbTUIIJIEKCHPOBaHusd. B3aumo-
neuctBue ceteu LTE u Wi-Fi. Texuomorus LWA.

P 15. T'eTeporeHHble TEXHOIOTUU U TyIla ¥ IepexX0n K CeTIM 5-T0 MOKOJIeHUS
['eTeporeHHbIe TEXHOJIOTUM PAfUONOCTYa. TeXHOIOTUS MyJIbTUMEAUMHOTO BelllaHus. [Ipsamoe
coenuHeHne aboHeHTCKuX TepMuHasoB (D2D). Cetu mammuHOTO Tpaduka (M2M, IoT).
CTpYKTYpHL CETEU 5-I'0 IIOKOJIEHUS U UX peau3alus.

OO1mas TpyA0eMKOCTh AUCIUIIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

Bb1.B.26 TexHnosao2uu cemeii paduodocmyna

Llenu 0CBOEHMS TUCLUUIIINHEL

[lenpio IpenofaBaHus QUCLUIIIUHEL « TeXHOJIOTUY CEeTel PafuoOfoCTyIa» SABISETCS:
u3ydeHue 0COOEHHOCTeN TPUMeHeHNs, BHEOPEHUS U QYHKIMOHUPOBAHUS
TEXHOJIOTUY PafguofoCTyIa

MecTo gucuuniavHel B CTpyKType OI1

HucuunnuHa «TexHonoruu ceteu papuopocTyna» b1.B.26 gaBnseTcsa QUCLUNIUHOU
yacTtu, GopMUPyeMOl y4yaCTHUKaMu 00pa30BaTebHEIX OTHOLIEHUH 6110Ka 1 yyeGHOrO
IJlaHa MOATOTOBKM OakKalaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuka».
H3yuenue gucnuniavHbl «TeXHOJIOTUU CeTeU pPafjuofoCTyla» ONMpaeTCsd Ha 3HaAHUU
oucnunnuH(el) «Pagumomepepmamwimue yCTpouWcTBa»; «PaguomnpueMHEIE
ycTpoucTBa»; «Co3maHue KOHCTPYKTOPCKOM AOKYMEHTAlMU C HCIOJIb30BaHUEM
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KOMIIBIOTEPHBEIX TEXHOJIOTHUU»; «TexHONMOTHUHU MHOTOAQHTEHHBEBX
CHCTEM>»; <<9T[eKTpOHI/ITaHI/Ie CHCTEM PaOHOCBA3IU».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cioco0eH OCYIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TeXHUYEeCKOM JOKYMEHTallu{ CTaHgapTaM, TEeXHUYECKUM YCIIOBUSIM U OPYTUM HOPMaTHBHBIM
nokymeHTam (I1K-4)

- C1ocoOHOCTD BHITTOIHATE PAbOTHI 10 TEXHOJIOTUYECKOM MOAT0TOBKe mpou3BoacTsa (ITK-5)

- Cnoco0eH MTPOBOIUTH MOHUTOPUHT TEXHUYECKOTO COCTOSSHUS Paf03IEKTPOHHBIX KOMIITIEKCOB
110 OCHOBHHIM IToKa3aTenaM (I1K-44)

CopepxkaHue OUCIUATIINHEL

Pasmen 1. BBegenune

MupoBas IpaKTAUKa UCIIOJIb30BaHUS HEJIeIeH3UPyeMOoro crekTpa. [IoHsaTHe JanbHOCTH
KOMMYyHUKalui. ApXUTEKTypa CeTell pafuof0CTyIa B 3aBUCUMOCTHY OT Ha3HaueHUs. Mesh-cetu.
P 2 ™™ PA

RFID u NFC, Bluetooth. Oco6eHHOCTH apXUTEKTYPH, peanu3yeMbie CiayxKObl. [IpOTOKOIbHBIH
oOMeH. Mcnonmb30BaHre PafuovyacTOTHOTO CIIEKTPa. YCIYTy U peanu3aliuu ClleHapues
IIPefOoCTaBIIEHUS YCYT.

Paspen 3. TexHOIOrMY Majoro paguyca OeiCcTBUS

IEEE802.15.4, IEEE802.15.1: apxuTeKTypa ceTei, 0COOEHHOCTH MIPeloCTaBIeHus YCIIyT,
IIPOTOKOJIH U TIponenyphl. Li-Fi - chepa npumeHnenus, ocobennocTtu peanusanuu 11TV,
TeXHAUYECKHe XapaKTepPUCTUKH, pacuyeT I1apaMeTpoB. .

Pasmen 4. CeTy pamguonoCcTyIa s OpraHKW3alluy CIelCBA31 Ha IOIBUXKHEIX 00beKTax

TETRA. GSM-R. NG-1: 0co6eHHOCTH MCIIOJIb30BaHUS CETe CIellhanbHON CBSI3H, YCIIOBUS
HCII0NTh30BaHUs Paguov4acTOTHOTO CIIEKTpa, TpeOoBaHUS K CETSIM CIiel[Ha3aHYeHUS.
ApxutekTypa. O6opynoBanue. PacueT sHepreTuiecKux apaMeTpoB.

Pasmen 5. CeTy paguonocTyna Ois opraHur3aiuy c6opa vHGOpMaIui Ha TPOMBIIIIEHHBIX
o0BeKTax

LoRA: ycynru, apxuTeKkTpa, 0€30IacHOCTh, pac4yeTIl OKPHITHS, UCIIOJIb30BaHNE [JIS peanu3aluu
MOHUTOPUHTA YCTPOUCTB. CEHCOPHEBIE CETH: TUIIH JaTYUKOB, IPUHITUIIE TPE0OPa30BaHuUs
GbU3NYeCKUX BeIUYUH B laHHBE, PopMUpPUpoBaHue makeToB. OCOOEHHOCTH peanu3aluu
pa3nuyHEIX cueHapues B paMkax [oT u IToT.

Paspen 6. CTangapThl 6€CIIPOBONHOTO NOCTYIIa TPOMBIIIIEHHOTO [0T

ITIoT + 5G indastrial - mepcreKTUBE Pa3BUTHS, TPEOOBAHUS K YCy/IraM, CIleHapHy pPeanu3aliuu
ycnyr. ApxutekTpa u obopynoBanue. TpeboBanus kK obopymoBanuio. CeTeBrle pelreHus. Pacuer
SHEPreTUYeCcKux napaMmeTpoB u obecneyenuss IMC.

OO1mas TPyA0EMKOCTh AUCIUILINHEL

288 gac(os), 8 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

B1.B.27 Ji1eKmpomazHUMHASI COBMECMUMOCMb paduo3/1eKmPOHHbIX cpedcme

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusd JUCIUIIIINHBI <<3H8KTpOMal"HI/ITHaH COBMECTHUMOCTD
PadHuO3JIEKTPOHHBIX CPEOCTB» ABJIAETCA:

(bOpMI/IpOBaHI/Ie 3HAHUH, y'MeHI/Iﬁ 1 HaBBEIKOB B 00/1aCTH OLI€HKU SHeKTPOMaFHHTHOﬁ
O6CT8.HOBKI/I, IIpOBEeJEHUA SKCIIEPTUIEI Ha 3JIEKTPOMATrHUTHYIO COBMECTHUMOCTE,
B3aMMOJIENCTBHUS C Paano049aCTOTHBEIM IIEHTPOM.

MecTo gucuunauHb B CTPyKType OI1

OucuunnvHa «IJJIeKTPOMarHuTHas COBMECTHUMOCTh pPagUO3JIEeKTPOHHEIX
cpencte» B1.B.27 gBngeTcss OUCUUNIAHOU 4YacTH, GOPMUPYEMOM ydaCTHHUKaMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpaBneHuw «11.03.01 PapgpuorexHukar. N3yueHve [OUCUUNIUHE
«JJeKTpOMarHuTHas COBMECTUMOCTh PafUO3JIEKTPOHHEIX CPENCTB» ONUpaeTCs Ha
3HAHUM [UCHUNNUH(B) «AHTEeHHO-QUOEepPHBHE YyCTpOoHCTBa»; «H3mMepeHHS B
pajuoTeXHUUECKUX CHUCTeMax»; «Papmuonepenalomue yCcTpoicTBa»; «PaguonpuéMurie
YCTPOUCTBA>.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIeAYIOMNX KOMIETEHIINN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbEl €CTECTBEHHBIX HayK U MaTEMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHoCcTH (OITK-1)

- Crioco6eH peanru30BLIBATH IPOTPAMMBI 3KCIIEPUMEHTAIbHBIX UCCIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKUX CPeNCTB 1 06paboTKy pe3ynbraToB (I1K-2)

- Crioco6eH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX ITPOEKTOB U
TEXHAYECKON NOKyMEeHTalluy CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM ¥ APYTUM HOPMaTUBHBIM
nokyMeHnTaM (ITK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BRemenue. AKTYalnbHOCTD, TEHOEHIINH, KIaCCUPUKAINI

AxTtyanbHOCTE OMC PI3C. IIporso3s passutus paguocsasu: cotoBoir, WLAN, 10T T np. OCHOBHEIE
MIOHATHUSA U onpepeseHus. Knaccuukauys 51eKTPOMarHUTHLIX IIOMEX T10 CBA3AM C KCTOUHHUKOM
IoMexH, KinacCu(uKalysa KCTOUHMKOB IIOMEX, PELIEITOPOB IOMeX, KaHAJIOB IPOHUKHOBEHHU S
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nmoMex. Burl moMex B 97IEKTPUYECKUX LIETIX.

Paspen 2. MeTonhl OIIEHKH 3JIEKTPOMArHUTHON 006CTaHOBKHU

Bunsr HopMupoBanus B IMC. Cuctema MeTOmoB onieHKH IMC. MaTeMaTu4eCKoe ONrCaHue
OCHOBHBIX BUMIOB ITOMEX. JJIEKTPOMarHuTHasi 00CTaHOBKa. AHaTUTUYECKOe TIpefiCTaBlIeHue
371eKTPOMAarHUTHOM 00CTaHOBKHU. BEpOSITHOCTHAS OIleHKa IIOMeX0BOM 006CTaHOBKU. KpuTepuu
KayecTBa QyHKIIMOHUPOBaHUSA U KpuTepuu IMC misi pa3NnuuHBIX CITyXKO

Paspen 3. OpraHu3alliOHHO-TEXHUYECKHe MeToIh obecneuenuss IMC

[TousiTve paguociyxKO0H, yIIpaBlIeHNWs Pagu0o4aCTOTHEIM CIIEKTPOM. YIIpaBiieHue
HCIIOJIb30BaHKUEM pPafii04aCTOTHOIO CIIeKTpa Ha MeXOyHapOOHOM YpPOBHe: Pafino4acTOTHBIN
pernament, MTPY, niiaHel Ha3Ha4YeHUS U IPUCBOEHUS YaCTOT. MeXyHapOooHO-IIpaBoBas
3alllyTa YaCTOTHBLIX IPUCBOEHU. YIIpaBIeHre HCI0Ib30BaHUEM PAaJUu04aCTOTHOTO CIIEKTpa Ha
HaI[MOHAJIbHOM YpOBHe.PernaMeHT pafuoCBsI3u U MeXIyHapOOHO-IIpaBOBas 3allliTa YaCTOTHBIX
Ha3HauYeHUU. DKOHOMUYECKHUEe METOb YIIpaBIeHUs UCII0Ib30BaHUEM Pafgr04acTOTHOTO
CIIEKTpa

Paspen 4. [TpuHIKUIE ¥ 0COOEHHOCTY IPUTPAHNYHON KOOPIUHAIIUN

OCHOBHBIE TTOJIOKEHMS IIPOBEOEeHUS MPUTPAaHUYHOM KOOPAMHALUN. MeTOabl OIleHKH!
Heo0X0OUMOCTH KOOPAUHAIIMY YACTOTHHIX IPHUCBOEHUM MEXIY CeTSIMH IOIBUKHOM CBSI3H IS
PA3TUYHBIX PATUOCITYKO.

P TexHUYeCcKre MEeTOIE nevyenud M

OKpaHUpPOBaHUe: IPUHITUIIE 0CTa0IeHusT 371eKTPOMArHUTHOM BOJIHBI 9KPAaHOM, PEKOMEHIaluK
10 BEIOOPY MaTeprasia KopIyca IIpy MPoeKTUpPoBaHuH, 3pPeKTUBHOCTL SKPAaHUPOBAHUS.
OunbTpalys: TUIHE GUITBTPOB, 0COOEHHOCTH MCII0Ib30BAHUS QUIHTPOB. 3a3eMIIEHHUE:
ucrtounuku OMII npu 3a3eMyeHNY, CIOCOOH 3a3eMJIEHUSI, YCTPAHEeHNe KOHTYPOB 3a3eMJIeHUS.
Bri6op motrHocTew B rpymnmne PIC. Bribop 3HaUYeHUN YyBCTBUTENIBHOCTH TPUEMHUKOB B TPYIIIE
opHOTHUNHBEIX POC. YpaBnenue u3bupaTeIbHEIMU CBOMCTBA PAgUOIIPUEMHOTO YCTPOMCTBA.
OcnabneHue moMex mpu MpuéMe 1o moO0YHEIM KaHanmaM. OcnabieHue moMex Ipy IpueMe 1Mo
BHEIIOJIOCHBIM KaHajlaM

Paspmen 6. [IpencTaBieHye aHTEHH W KaHaJI0B PACIPOCTPAaHEHUS B 3amadax IMC
AKTyanbHOCTh ONMCaHUs aHTeHH B 3afadax OMC. Knaccudukauus anTeHH. [TapameTpsl
aHTeHH, Biausgionme Ha OMC u 9MO. OcoOeHHOCTH OMUCaHUs OuarpaMM HallpaBIeHHOCTH
aHTeHH B 3amadax OMC. PacnpocTpaHeHne CUTHAIOB MEIIAIOIUX TepeqaTYukoB. BnusHue
IlapaMeTpoOB OPUEHTAllMM aHTEHH.

Pazgen 7. 9MC Ha3eMHBIX ¥ KOCMUYECKUX CIYXKO

Knaccudukaims KocMAUeCKUX paguociyk0. [1yTi BO3HUKHOBEHUS B3aUMHBIX ITIOMEX B
CUCTeMax Ha3eMHBIX U KOCMUYECKUX pafrociayxk0. IMC CIyTHUKOBBEIX CHCTEM CBS3H.
Kputepuu OMC Ha3eMHBIX 1 KOCMUYECKUX paauociyxk0. Metogst o6ecneuenust IMC mpu
MIPOEKTAPOBAHUY PagUOpPENeNHbIX TMHUM U 3€MHBIX CTAHILIUM CIIyTHUKOBBIX CUCTEM CBS3U.
Pasgen 8. BuyrpruannapatypHasd OMC

[TprurHEI BOSHUKHOBEHUS IIyMOB. BO3MOXKHbIE TPUUMHEL YXYAIIEHUS ITOMEX0BOM 00CTaHOBKH
¥3-3a Pa3InyHBIX KOMIIOHEHTOB. [lapameTpsl OMC B mUHUAX CBSI3U. MICKaXeHusd CUTrHana B
JIMHUSX CBSI3U. MHAYyLMPOBaHHLIE IOMEXY B IMHUSAX CBSA3U. COrjlacOBaHUE JIMHUU CBSI3M.
[ToMexu BO B3aMMOJEMCTBYIOLIUX IMHUAX CBA3U. PEKOMeHIaluy 110 KOHCTPYUPOBAHUIO TUHUMN
CBSI3U. XapaKTEPUCTUKU IPUEMHUKOB, Baugoimue Ha OMC. HopMupoBaHue anapMeTpoB
NIPUEMHUKOB. MaTepurasbl 3KpaHUPOBaHM s, UCIOIb3YIOLIAECS B IIPUEMO-TIepegaloux
YCTPOUCTBAX.

P WHOyCTpHaIbHBIE IOMEXU

Penentopsl uaaycTpuanbaeix paguonomex (UPII). Knaccudukanusa UPII, HopmupoBauue UPTI,
u3MepsieMele mapameTpsl UPTI. HopMmaTuBHEIE HOKyMeHTH B 06mmactu UPII. Knacch
obopymoBanust UHGOpMaIMOHHKIX TexHojoruit (OMT). MeTomel 1 060pynoBaHue s
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npoBeneHus ceptudukanuy u ucneiTanud OUT mo mapaMeTpaM 31€KTPOMarHUTHOM
0e30IaCHOCTH.

Pazpen 10. MeTons! ouleHKH ycTonurBocTH PIC K Bo3geicTBri0 OMU

BospelicTBue 51€KTPOMArHUTHHIX UMITYJIbCOB Ha 3JIEKTPOTEXHUYECKHE YCTPOUCTBA: OIleHKa
BO3[IEMCTBUS Ha aHTEeHHH U QUAepHbIE YCTPOKCTBA, HAa KaOeNlbHbIE TUHUN CBSI3HU; MOJIS,
HaBOOUMBIE B MeTa/NINYECKUX 3KpaHax. MeTOobl OLIeHKN YCTOMYMBOCTHU allllapaTyphl: aHAJIU3
CcOCTaBa CUCTEM CBSI3H, BEIOOD IIOKa3aTesiell ¥ KPUTEPUEB YCTOMYUBOCTH € yueToM IMC,
pacyeTHas OLleHKa yCTOMYUBOCTH K OMB, skcnepuMeHTaabHasA OlleHKa YCTOMYUBOCTU K OMB

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

JK3aMeH. KypcoBoii IpoeKkT

b1.B.28 IIpuHuunbl nocmpoeHus u admuHucmpupoeaHusa WLAN

Lenu ocBoeHUST GUCHUILINHEL

Llenpro npenogaBaHus QUCLUMINHEL « [ I[DUHIIUTIEI TIOCTPOEHUS U
agMuHucTpupoBanusa WLAN» gBiseTcs:

pa3BUTHE CIIOCOOHOCTH CAMOCTOSITEIbHO MIPUHUMATD pellleHus B 06/1acTu
pa3BepTHIBaHUS, MOIEPHU3AIIMY U KCIITyaTalluy OeCIIPOBOAHBIX JIOKAJIbHBIX CETEH.

Mecto pucuuniuse B CTpykType OI1

Hucuunnuaa «[IpuHOUIBE OCTpPoeHUSA U agMuHuctpupoBaHuss WLAN» B1.B.28
SIBASETCS OUCIUNNMHOUW YacTH, GOpMHUPYeMOU ydaCTHHKaM{ 00pa30BaTeIbHBIX
oTHoueHuY 6moka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.01 PaguotexHuka». H3ydeHHe OUCUUNIUHB «IIpUHIUNB IOCTPOEHUS U
apmuHUCTpUpoBaHus WLAN» onupaeTcs Ha 3HaHUM OUCHUINIHUH(BI) «BcTpanBaeMble
CUCTEMBEI»; «Paguonepegawiiue yYCTPOUCTBa»; «PaguonpueMHEI€
YCTPOUCTBa»; «PaguoTeXHUYECKUE CUCTEMEI»; «CXeMOTEXHUYECKOe NMPOEKTUPOBaHUE
GYHKLMOHAJBHEIX Y3JI0B IpPHEMO-TepefaloluX YCTPOUCTB»; «IOJEKTPONUTaHUE
PagUOTEXHUYECKUX CHUCTEM>.

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBuET ¢ PTOC:
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- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUU CTaHOapTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMATUBHBIM
nokyMeHTaMm (I1K-4)

- C1ocoOHOCTD BHITTOIHSTE PAOOTHI 0 TEXHOJIOTHYECKOM IMOAT0TOBKe mpou3BonacTsa (ITK-5)

- CnocoGeH opraHu30BaTh IIJIAHUPOBAHNE ¥ IIPOBEIeHNE MPOPHIaKTUUECKUX, PEMOHTHBIX
paboT 1mo oGecreyeHuIo ¥ BOCCTaHOBIEHNWI0 pab0TOCIIOCOOHOTO COCTOSTHUSI ¥ PECYPCOB
pafno3IeKTPOHHBIX KoMIlnekcoB (ITK-43)

- Cnoco0GeH ITPOBOIUTE MOHUTOPHHT TEXHUYECKOTO COCTOSIHUS PafH03IEKTPOHHBIX KOMIIJIEKCOB
II0 OCHOBHEIM IToKa3atenam (I1K-44)

CopepxkaHue OUCIUITINHEI

Pasmen 1. BegeHue B 6ecIpoBoOHbIE JIOKANbHEIE CETH
AKTyanbHOCTh pa3BepThIBaHUS OECIIPOBOIHLIX JIOKaIbHEIX ceTell. Kimaccudukamus WLAN.

TenmeHuuy pa3BuTus. [IpuKiTagHble aclekKTh pa3BepTeiBanusgs WLAN

Paspen 2. OcHoBHEIe ycTpoiicTBa WLAN

THUIBL YCTPOUCTB M UX CTPYKTYPBIE CXEMBL: KJIMEHTCKUE YCTPOMCTBA, TOYKY AOCTYIIA,
MapUIPYTU3aTOPHI, TIOBTOPUTENH, MOCTEL. AHTEHHEI U X 0COOEHHOCTH TIPU UCIIOJIb30BaHUHU B
OecIpOBOOHEIX JIOKA/IbHBIX CeTsAX. HopMaTuBHO-IpaBoBas 6a3a ¥ MCIIOIb30BaHUE
PafrovYacTOTHOTO CIleKTpa npu pa3sepTeiBaHuy WLAN

Paspen 3. Texnonoruu opranu3danmu WLAN - cemericTBo ctangapToB [EEE 802.11
Knaccudukanus ctanmaptoB cemeiictBa IEEE 802.11. Apxutektypa Wi-Fi. Pacnpenenenue
coo01IeHN B Ipefesiax pacupefeuTeIbHOW CUCTEMEL. YCIYTH, CBsI3aHHEIE C acCoIaluel.
Ycnyru ynpaBieHus JocTynoM u 6e30macHOCTRI0. [Ipoleayprl IOOKITI0YEeHUS KITHEeHTa K
OecrnpoBOgHOM ceTH B MHPPACTPYKTYPHOM peXKUME.

P 4. KaHaNbHBIN BeHb [EEE 802.11

Oyukunu kaHanbHOro ypoBHs WLAN. Yenyru B IEEE 802.11: accouuanus, ynpasjieHue
pocTynoM. Tunsl KagpoB Ha KaHaylbHOM ypoBHe.®opMaTel MAC-kanpoB.®@opmat kagpa MAC
cranpapra [EEE 802.11. Yupasnerue noctynoM K cpepe B ctanfgapTe IEEE 802.11. Oyukuus
pacnpepenennoi koopauHauuu (DCF): KOHTpOIb HeCyllel, MeXKKagpOBble NHTEPBAIH,
OATBEpXKeHKe NTpreMa Kazipa. [Ipobnema cKprTOro y3na. OyHKIIUN KOOpAUHAINY

Pazgen 5. dusnyeckuii yposeHs IEEE 802.11

[Topyposau PLCP u PMD. CpaBHeHue cnenudukannii pusndeckoro ypoas 802.11.
Oco6eHHOCTH UCII0Ih30BaHUs PAAHOYACTOTHOTO CIIEKTPa. TeXHOIOTUYM MOTYISIIIUN
¢usugeckoro ypoBHs IEEE 802.11: pacmupenue cnekrpa, OFDM, MIMO. MexaHU3MEI
COCYIIIeCTBOBaHUS IIPU UCIIOJIb30BaHuU KaHasioB 20/40MI. [Ipouenypsl arperaliu KaHajioB B
muana3oHax 2.4 u 5 [T, Bunsr moMmex B Wi-Fi, B ToMm uucie WLAN BBICOKOIH IIJIOTHOCTH.
Papuousmepenus B cetax WLAN: nmapaMeTpesl, OlleHKa KaueCTBa pafuoKaHasa, IIpoLeayps
HMHCIIEKTUPOBaHUsg. MeToOsl yIy4IlleHusI IIOMeX0BOM 00CTaHOBKH B ceTsax Wi-Fi,

Pasmen 6. KauecTBo o6cnyxuBanus B IEEE 802.11

[Tousitue o kauectBe obcnyxkuBauus (QoS) B IEEE 802.11. Knacch Tpaduka. OyHKIKS
rubpunHoi koopauHauu (HCF). PacmupenHsblil pacnpeneneHHbN ocTyn K KaHany (EDCA).
Koutponupyemsiit HCF-goctyn x kanany (HCCA). Wi-Fi Multimedia (WMM) - IEEE 802.11e.
OparmeHTanus KafpoB. OyHKINS ONTUMU3AINY IPOU3BOAUTENBHOCTH band steering.
Pasgen 7. be3onacHas nepegayda JaHHLIX B 0eCIIPOBOIHBIX CETAX

[TousitTue ceTeBoii Oe30macHOCTU. Mcnonb30BaHre CPeACTB o0ecreyeHus: 0€30acHOCTH Ha
pa3nuuHbX ypoBHAX. Konnenuus AAA. ITpotokonst WEP, TKIP, CCMP. IIporpaMMel
ceprudukanun WPA/WPA2, WPS. ®yukiuu 6e30macHOCTH B 6€CIIPOBOAHEBIX ycTporcTBax Wi-Fi.
OcHoBrl agmuHUCTpUpoBanus WLAN ¢ yuyeToM TpeGoBaHUM K 6€301MacHOCTH: UCIIOIb30BaHUE
NAT, daitepBoIOB, KOHTPOJIS OOCTYIIa II0JIb30BaTeNel, aHanu3 Tpaduka 6eCIpoBOgHOTO
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CerMeHTa.

Paszmen 8. [TnanupoBanue 6ecapoBonHoii cetu IEEE 802.11

OTarbl MPOEeKTHPOBaHUS OeCIpoBOAHOM ceTu cBsi3u. CO0p MHPOpPMaIUK 0 KITMEHTCKUX
ycTpoucTBax. [InaHupoBaHre IPON3BOAUTENHHOCTH U 30HHI IIOKPHITUS: CKOPOCTh IIepefayy,
IIPOTIYCKHAs CIIOCOOHOCTD U NalbHOCTh CBSI3U. BHIOOP YaCTOTHOTO AHana3oHa ¥ YaCTOTHOTO
KaHasa. BeIOop MOIITHOCTH NepegaTyrKa. Mcrmonb30BaHue aHTeHH. [IpeanpoeKkTHoe
oOcenoBaHue.

Pasmen 9. Pa3BeprriBanue OecnpoBonHou cet IEEE 802.11

O6ecnieuenne oTka3zoycroiunBocTu Wi-Fi-ceTeii. CermeHTanusa. Opranu3anus NUTaHUSI TOYEK
poctyna. Hactpoika QoS. ®yHKIMYM ONTUMU3ALKY TPOU3BOAUTENbHOCTH. Poymunr B Wi-Fi.
Krnacrepusauus To4ek [OCTyIa. YIIpaBlleHUe C UCIO0JIb30BaHUEM KOHTpOJIepa. TeCTUpoBaHNue
pPa3BepHYTOro OECIIPOBOJHOTO CETMEHTA.

Paspen 10. Opranusalius reTeporeHHon cTpyKTypel Wi-Fi/ceTh COTOBOM MOOUILHOM CBSI3K
Ynpasnenue Tpadpukom B equHou cetu Wi-Fi/3GPP. OnTuMusaius BHEOPEHUS T€TEPOTeHHBIX
ceTel B TOPOLCKOM cpefe (IIolnanb, TOPOACKas yiulla, MecTa 00IIenuTa, BOK3aakl, a3POIOPTH,
TOPTOBHIE LIEHTPHI, CTAAUOHK, 0puckl). LleneBas apxXuTEeKTypa [AJISI TOPOICKOM CPe[H.
KmioueBrle GpyHKIMM KOOpauHupoBaHus. Micrmonb3oBanue Wi-Fi B 00I11eCTBEHHEIX MECTaX C
BHICOKOM IIJIOTHOCTHIO Tpaduka.

P 11 raHy3allis CMapT-DelleHn H HoBe WLA

ApxuTeKTypa noMalrHei 6ecIipoBogHOM ceTu ¢ QyHKILIMEN ypaBlieHusl yCTPOUTBa U
nopmepxkko# [0T. Opranusanus 6e3omacHocty B cetd WLAN/IoT. Pekomenparust ITU-T Y.2070
p 12 rany3anysga WLAN Ha TpaHCIOOPT

PasBepteiBanue Wi-Fi Ha IBUXKYIIUXCS 00BEKTAX: apXUTEKTypa, yCTPorcTBa. OpraHu3aius
ceTeBOro oOMeHa. [TpuHIUIIE yIpaBIeHus: TpabukoM. Beirpy3ka Tpaduka B Apyrue CeTH

OO11ast TPyA0EMKOCTDb OUCLUTIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.29 IIaanupoeaHue cemeii paduodocmyna

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemnofaBaHus QUCIUIITUHLL «[ITaHUPOBAaHKUE CETEN Paguoa0CTyIIa»
SIBIISIETCSI:
n3ydyeHue MPUHIUIIOB YaCTOTHO-TEPPUTOPUAIBHOTO U TEPPUTOPUATIBHOTO
IIJTAaHUPOBAHUS CETEN PafMOgOCTyIIa

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «IlmaHupoBaHue ceTell paguomocTtyna» 51.B.29 gaBnsgeTcda OUCHUIIINHON
yacTtu, popMupyeMon ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHUY O10ka 1 yueOHOTO
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IJlaHa MOATOTOBKM OaKallaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuKa».
V3yuyeHnune gucuunnuHb «IInaHupoBaHue ceTel PagAoOOOCTyla» ONUpPaeTCs Ha 3HAaHUU
mucuunarH(b) «CeTH paguomoCTyIa».

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)

- CriocoGeH TPOBOAUTH MOHUTOPUHT TEXHUYECKOTO COCTOSSHUS Pagu03JIeKTPOHHBIX KOMIIJIEKCOB
110 OCHOBHHIM IToKa3ateinaM (I1K-44)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Mopenu B cucteMax MOOUIbHOW CBSI3U

MOHATHE KacTepa, uHTepdepenuus B CMC, Momesns cucteM MaccoBoro oocimyxkuBanus B CMC,
MOIe/Iu paclpoCcTpaHeHus pagroBoiiH B CMC

Paspen 2. CAIIP u 'MIC B 3afjayax MJIaHWPOBAHUS CUCTEM MOOUIILHOW CBSI3U

npuHIUH ucnonb3oBanusa CAIIP gna nnaruposanusa CMC, npuHLUne ucnoab3oBanus ['MC
s nnaaupoBanus CMC, CAIIP nnanupoBanuss CMC ONEPLAN RPLS, untepdetic CAIIP
ONEPLAN RPLS

Paspen 3. [TocTpoeHKe HayalbHOTO IPUOIUKEHNS paguoceTu GSM

aJITOPUTM IIaHUPOBaHUS paguoceT CMC, METOOUKY ITOCTPOEHUS Ha4aJIbHOT'O TPUONTMKEHUS
paguocetu GSM, napameTpsl bC paguocetu GSM, MeToMKa OLIEHKU [aJIbHOCTH CBS3HU 110
a0OHEHTCKOM eMKOCTH, METOIHUKA OIeHKH HaJbHOCTHU CBSI3H I10 OI0KETY I0TepPh, METOAUKA
onpepenenus napametpoB BC, onerka paguonokpeitusi BC GSM B CAITP ONEPLAN

P 4, TeppuTOPHANIBHOE ITAaHNPOBAHU rnocetu GSM

IIPOCTPaHCTBEHHbIE TapaMeTphl paguoceTd GSM, olleHKa JalbHOCTH CBSI3H 110 aO0HEHTCKOM
€MKOCTH, OlleHKAa [aIbHOCTH CBSI3U 110 OIOMXKETY II0TePh, onpeneneHue mapameTpoB BC
pamuocet GSM, TeppuTopuanbHOe mIanupoBauue paguocet GSM B CAITP ONEPLAN RPLS
P YacTOoTHOE ITaHNPOBAHU rnocetu GSM

4aCTOTHOE IJlaHMpOBaHUe paguoceTu GSM Ha 0CHOBe KjlacTepa, 4aCTOTHOE IIJIaHUPOBaHue
papuocetu GSM B CAITP ONEPLAN RPLS

Paspen 6. Ontumusanus paguocered GSM/UMTS

CTPYKTYpHas U lTapaMeTpudecKas ONTUMU3ALU, CllelldaIbHbIe BUB COT, Y4aCTOTHAS
apdbekTuBHOCTE CMC, 3Tambl MIaHUPOBAHUS U ONTUMHU3aLIUKU paguoceTert GSM/UMTS,
IapaMeTphl KayecTBa QyHKIMOHUPOBaHUS paprocetelt UMTS, ocoOeHHOCTH MJTaHUPOBAHUS
papuocetert UMTS B CATTP ONEPLAN RPLS

Paspen 7. PacueT Harpy3ku paguocetd UMTS

pacyet Harpy3ku paguocetd UMTS B nuHMYU «BBEpX», pacdyeT Harpy3ku paguocetu UMTS B
JIMHUY «BHU3», TPUOIHUKEHHAas OlleHKa eMKOCTH COTHI IIpHU IJlaHupoBaHuu ceteir UMTS,
OLleHKa K03(ullneHTa Harpy3Ku U BeJIMYUHEL ToMeX papuocetent UMTS, oueHKa 4ucia
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nmonb3oBarteneu paguoceren UMTS

Paszpen 8. [TocTpoeHue HayanbHOTO TpUONKUXKeHus pagrocetu UMTS
3HEPreTHUKO-CKOPOCTHHIE COOTHOIIEeHUsT paguonnTepderica UMTS, orleHKa BIUSHUS COCEOHUX
coT Ha Tpebyemyio MomHOCTE BC UMTS, 0co6eHHOCTH IIJITaHUPOBAHUS 30HbBI PAIUOIIOKPLITHS
UMTS, ocobGeHHOCTH INTaHUPOBaHus OomxkeTa paguonuaud UMTS, MeTOIMKY IIJIaHUPOBAHUS
papuocetu UMTS, npouenyps! ninaHupoBaHus papguocetd UMTS, cTpyKTypa anropurma
MTaHUpPOBaHus paguocetu UMTS, anropuTmel pacdeTa 30H PaJUOIOKPHITHAS

Paspen 9. BrogxeT paguonuaun B cetax UMTS

9HEPreTHUKO-CKOPOCTHLIE COOTHOIIeHUSI paguonnTepderica UMTS, olleHKa BIUSHUS COCEOHUX
coT Ha Tpebyemyio MomHOCTE BC UMTS, oco6eHHOCTH IJTaHUPOBaHMS 30HEl PailOIOKPHITHUS
UMTS, ocobeHHOCTH IIJTaHUPOBaHuA OtogkeTa papgronuauyd UMTS, MeTOOUKY IIJTaHUPOBaHUS
paguocetu UMTS, npouenyps! mnaHupoBaHus paguocetd UMTS, cTpyKTypa aaropurma
MIaHUpPOBaHus paguocetu UMTS, anropuTmel pacdeTa 30H PafUOMOKPHITUS

Pasgen 10. TeppuTopranbHOe NiaHupoBaHKue paguocetn UMTS

OlleHKa AaIbHOCTH CBA3U 110 aDOHEHTCKOM €MKOCTH, OlleHKa AabHOCTY CBA3U IO OI0AXKETY
IIOTEPD, TEPPUTOPHAIbHOe InaHupoBanue paguocetu UMTS B CATTP ONEPLAN RPLS

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

DK3aMeH

B1.B.30 OcHosbl de108bix KOMMYHUKAUUU

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpemnomaBaHus OUCHUTIINHEL « OCHOBEI I€JIOBHIX KOMMYHUKAIIAW» SBIISETCS:

(dhopMupoOBaHME LIEJIOCTHOTO IIPECTABIEHUS O IIPOIlecce, ClieluduKe, TapaMeTpax
1 3aKOHOMEPHOCTSIX [EeJIOBEIX KOMMYHUKAIWM, KOMIIJIEKCHOE U3yUYeHKe COIMalIbHO-
IICUXOJIOTMYECKUX YCTAHOBOK M JIMYHOCTHBIX XapaKTEPHUCTHUK YeJI0BeKa, OTHOCSAIIUXCS K
PETYISAINY €T0 COIIMANIbHOTO TIOBENEeHMS B IIPOIIECCE NETOBOTO OOIIEeHMS, a TaKXKe
YCBOEHNE OCHOBHBIX IICUXOJIOTMYECKUX 3aKOHOMEPHOCTEN, BIUAIOIINUX Ha
3(ppeKTUBHOCTE TPO(PECCHOHANIBPHOT0 YIIPAaBIEeHYECKOT0 pelleHns. [JUCIUIInHA
«OCHOBEHI [IeJIOBBIX KOMMYHUKAIIUI» JOJIXKHA CII0COOCTBOBATh PAa3BUTHIO TBOPYECKUX
CIIOCOOHOCTEN CTYNEHTOB, YMEeHUIO (HOPMYIMPOBATh ¥ pelllaTh 3alaui U3y4yaeMou
CIIeIaNbHOCTH, YMEHUIO TBOPUYECKHU IPUMEHSTh M CAMOCTOSITEILHO TIOBHIIIIATH CBOU
3HAHUA.

MecTo pucuuniIuHe B CTpykType OI1

Hucuunnuaa «OCHOBH JEeI0BBIX KOMMyHuKanuu» b1.B.27 gBnsgeTcs OUCLHUNIUHOU
yacTu, popMupyeMol ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 01m0Ka 1 yueOHOTO
njlaHa IOATOTOBKM OaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».
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H3ydyenne gucuunnuHbel « OCHOBH A€J0BBIX KOMMYHHKAIlUi» OIKWPAETCsS Ha 3HAHUU
oucuuIIrH(b) «dunocodus».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH peann30BLIBaTh MPOrPAaMMbl 9KCIIEPUMEHTAIBHBEIX UCCIeIOBAaHUM, BKITIOUasi BEIOOD
TEXHUYECKUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Cioco0eH OCYIIECTBIATh AET0OBYI0 KOMMYHUKAIIUIO B YCTHOM U MMUCbMEHHOM (popMax Ha
rocymapCTBeHHOM s3biKe Poccuiickou ®efepaiiuu 1 HHOCTPaHHOM(bIX) a3biKe(ax) (YK-4)

CopepxkaHue OUCIUTIIHHEL

P 1 HHe KakK HAIbHO-IICUX0JIOTHYeCcKasd Kareropus. CTPYKT
KOMMVHUKATUBHOI'0 IIPOIiecca

OO61meHne ¥ KOMMYHUKAIIWS: CDABHUTEIbHBIN aHanu3 MoHATHH. O01IeHre KaK KOMMYHUKAIIUS 1
B3auMofelicTBue. PYHKIIUY U BUILI 001IeHUsT. KOMMyHUKaTUBHAS, TePIeNTHBHAS,
HHTepPaKTHUBHAs CTOPOHEI 00meHus. BepOanbHble 1 HeBepOabHBIE CPeCTBa 00IIeHHS.
MexaHu3Mbl MEXKINYHOCTHOX IIEPIENITNH.

Pazpgen 2. J[lemoBasg KOMMYVHHUKAIHA KaK IIPoliecc. YCTHASA 1 OTHChbMEHHAs OeI0Bas
KOMMYVHUKAI}S Ha PYCCKOM U HUHOCTPAHHOM SI3BIKE.

CTpyKTypa ¥ MOfeIu KOMMYHUKATUBHOTO mpouecca. Llenu, pyHKuum 1 HOpMBI EeI10BBIX
KOMMYHUKanui. [leoBele KOMMYHUKAIIMU B Tpymnax. [Ipoleccsl opraiu3anyy U yIpaBleHus
T'PYIIOBO# paboTel. [IpreMbl IOBHIIIEHUS TPYLOBOM MOTUBALMU. XapaKTEePUCTHKA OCHOBHBIX
CTUJIEN PYKOBOACTBA. BB KOMMYHUKATUBHEIX II0TOKOB B OpraHu3anuu. [legoBele IeperoBophl
U COBeIllaHUS: CTUJIU U Clelu(prKa IPOBegeHNsa. BHYTPUTPYIIIIOBLIE OTHOIIEHUS U
B3auMoneucTBus. KoHQIUKTH, BO3HUKAIOIIME B chepe MPOU3BOACTBEHHO-IEI0BLIX OTHOIIIEHUN:
crenuduka IPOSBIECHNS, IPUYMUHEL U MEXaHU3MBl BOBHUKHOBEHHU S, KOHCTPYKTUBHEIE U
OEeCTPYKTUBHBEIE (PYHKINYM, METOMB YPETynupoBanus. [leioBoe o01ieHNEe B YCTHOU U
IACbMEHHOM (hopMax Ha PyCCKOM ¥ MHOCTPAHHOM SI3bIKaX M7 PelleHus 3agay
MeXKJIMYHOCTHOTO ¥ MEXKKYIbTYPHOTO B3aUMOLEHCTBHS.

Pazgen 3. KOMMyHI/IKaTOQ W KOMMYHWKAHT: dHAJIN3 B3aHMOgefICTBI/IH. ITUKa OEJI0OBBIX

KOMMVHUKAITAA
Knaccudukaiyy KOMMYHUKATUBHBIX JIMYHOCTEHN U CTUJIEM KOMMYHUKAIIMY U UX POJIb B IEJIOBOM

KOMMYyHUKalluu. B3aumonencTsue B Jefi0BOU cpepe, KOMMyHUKaTUBHAS KOMIIETEHTHOCTbD.
[TposiBNeHUsT MHOUBUAYATbHO-IICUXOJIOTUUECKUX 0COOEHHOCTEH B IIPOIIECCE HEIOBBIX
KOMMYHUKaluui. Mofenu, TeOpuy, MeTOIbl U TeXHUKU CaMOIIpe3eHTaluu. TeXHUKYU U [IpaBuia
aKTHBHOTIO CNTyIIaHus, pedIeKCUBHOTO U Hepe(hIeKCUBHOTO CIIyIIaHUsA. Y HUBEPCAJIbHEIE
3TUYECKUe IPUHIUITE 1 0COOEHHOCTH UX MPOSIBJIEHUS B IIPAKTUKE OEJIOBBIX KOMMYHUKAIIUH.
OcHoBomnosnarawuye IPUHIUILL JeJI0BEIX KOMMYHUKAUUU. ITUKa U HOPMBI IeJI0BBIX
KOMMYHUKALUH.

O61mast TPyA0EMKOCTb UCHUTITAHEL

72 1gac(oB), 2 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.31 MoHumopuHe u aHaau3 KayecmeeHHbIXx NoKa3amesel 8 cemsix paduodocmyna

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusd JUCIUIIIINHBI <<MOHI/ITOpI/IH1" " aHaJIN3 Ka4Y€CTBEHHBIX
[I0Ka3aTejleu B CETIX pamuonoCTyIla» ABJIAETCA:

O3HAaKOMJIEHHE CTYOEHTOB C IIPDMHIONUIIAMHA OPTraHU3adllU PAOUOKOHTPOJIA U
paduoOHag30pa, MeTogaMK MOHHUTOPHHTI'd U aHaJIN3a Ka4Y€CTBEHHEIX IoKa3aTejer Ha
CeTAX PaOUOCBsA3U U PAONUOOOCTYIIaA.

MecTo gucuunauHb B CTPyKType OI1

Oucnunnuaa «MOHUTOPUHI M aHANIU3 KadyeCTBEHHEIX IIOKa3aTeleu B CeTHAX
papuopocTtyna» b1.B.31 aBnsieTcs OUCHUNNIMHONW YacTH, POopMUpyeMON y4aCTHUKAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpaBneHuo «11.03.01 Paguorexnuka». H3ydyeHuWe OUCHUNINHB « MOHUTOPUHT U
aHa/lIn3 KavyeCTBEHHEBIX II0KA3aTeNled B CeTIX PagUOLOCTya» ONUpaeTcd Ha 3HAHUU
pucuunnuH(el) «IInaHupoBaHUWEe ceTell paguopmocTyma»; «[lo3UIMOHMpPOBAHUE B
paguoCBA3U»; «JJIEeKTPpOMarHuTHas COBMECTHUMOCTb pPagUO03JIEeKTPOHHEIX
CPEACTB»; «IJIEeKTPOPafUuOU3MEPEHNUT .

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIeAYIOMNX KOMIETEHIINN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH opraHu30BLIBATh METPOJIOTHYECKOe o0ecredeHue mpou3BoacTia (I[1K-6)

- Crmoco6eH opraHu30BaTh MJIAHUPOBaHUE U IIPOBefieHNe TPOGUIaKTUUECKUX, PEMOHTHEIX
paboT 1o 06ecreye o 1 BOCCTAHOBIEHUIO pab0TOCIIOCOOHOTO COCTOSTHUS ¥ PECYPCOB
pPaano3IeKTPOHHBIX KOMIIIeKCOoB (I1K-43)

- Crmoco6eH TPOBOOUTL MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS Paili03JIeKTPOHHBIX KOMIIJIEKCOB
II0 OCHOBHHIM noka3zatenaM (I1K-44)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beegenue
Opranusanyy, KOHTPOJIUPYIOLIKE TEXHUYECKNE TapaMeTPEL CETEX paguoCBsA3U. MecTo

PockomMHansopa B cTpykType AnMuHUCTpaHuuu cBa3u B PO. Pons 'KPY B ynipaBneHuun
KayeCcTBOM Ha CeTsX PaAauocBsa3u. llenu u 3agayuu cyk0 pafiuOKOHTPOJS U pafiuioHaa30pa.
[ToHsATHE 0 Ka4eCTBe CBA3U U €ro IoKa3aTejel B CeTAX PaguofoCTyIa
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Paspmen 2. MOHWTODPYHAT ¥ MHCIEKIMOHHLIN KOHTPOIb
OOBeKTH PaguoKOHTPOIsA. OTeueCTBeHHAsI CUCTeMa PAagUOKOHTPOJIS: COCTaB ¥ B3aUMOJIeHCTBHE

371IEMEHTOB CUCTEMHEI PaAUOKOHTPOJIS, TeEXHUECKNe TpeboBaHUS K 000pyIOBaHUIO, CTAHIIUN
PaguoOKOHTPOMS. MeTObl N3MEPEHUS XapaKTEPUCTUK CUTHAJIOB CHCTEM PAfHOCBSI3HU
Ono3HaBaHUe, IIeJIeHTOBaHUE U MECTOOIpeiefieHue NCTOYHUKOB U3Ny4deHus. [Touck
371eKTPOMAarHUTHHIX U3Iy4eHni Ha 00beKkTax. CrenrdruKka paguoKOHTPOJISA AT CIIYTHUKOBOM
KOCMMYECKOM paanociyxk0nl. M3meHeHus denepanbHoi Oa3bl JaHHBIX 0 pe3yIbTaTaM
PafgroOKOHTPOJIS.

Pasmen 3. Opranu3anysg coyKO0bl pagroHam30pa

Cucrema papuoHaa3opa B PO. Opranusaiiys pagroHag3opa 3a ucnonb3oBanueM PIC. CocTaB
o0pynoBaHu4 AJIS paguoHan3opa. M3aMepsieMbie napameTphl POC, qoKyMeHTalus u
perucTpalus pe3ynabTaToB paguoHaa30pa. BrIsiBIeHe HapyIIeHUN ¥ CaHKIIUH.

Paspen 4. OcoOeHHOCTH OITHEKM KAaYeCTBEHHHIX ITOKA3aTelel B CETSIX PAOUONOCTYIIa
OcobenHocTH onieHKH B ceTsx Wi-Fi. MeTonuKa olleHKM Ka4eCTBEHHIX IToKa3aTenel B ceTsax Wi-
Fi. OmeHka KaueCTBEHHBIX ITOKa3aTesel B ceTsax MoOunbHOM cBsi3u. Ponb ELITYC B MOHUTOPUHTE
1 aHa/IM3e KaueCTBEHHHIX II0Ka3aTellel B CeTH MOOUILHOM CBSI3H, 0COOEHHOCTH
dbyakuronupoBanus EIIYC. MeTomuKa OIeHKH KaueCBTEHHBIX [TOKa3aTesie MOOUIIbHOMN CBSI3H,
pekomeHgoBaHHass PKH. TexHu4ecKue CpeficTBa OIeHKH KayecTBa MOOUIIbHOM CBs3u. OlleHKa
KayecTBa CBsI3H B 6ECIIPOBOMHEBIX CETSX MAJIOTO Pafuyca JeHCTBUS

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

DK3aMeH

Bb1.B.32 TexHuueckas 3Kkcnjiyamauusi paduo3/1eKMpPoOHHbIX cpedcme u HOpMamueHas
0asza

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpemofaBaHus QUCIUIIIUHLL « TeXHUYeCcKas 9KCIITyaTalus
PafM03JIEKTPOHHBIX CPECTB U HOPMaTHBHAs 0a3a» SIBIISIETCS:
M3y4yeHre OCHOBHBIX 9TAIOB, COCTaBa JOKYMEHTOB ¥ HOPMATHUBHO-ITPABOBOM Ga3kl
IIPOIIECCOB MMPOEKTUPOBAHUS U 9KCIITyaTalluyu 000PyI0BaHUS CUCTEM PAIMOCBSI3H.

MecTo pucuuniavHel B CTpykType OII1

HucuunnuHa «TexHHYecKass I3KCHOJyaTalusd PagUuO3JEeKTPOHHBIX CPEOCTB U
HopMaTuBHas 0Oa3a» B1.B.32 saBnsgeTcsd OUCIUNIMHON YacTH, HOPMHUPyeMOU
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUX O010Ka 1 yueOHOTO MjaHa MOATOTOBKU
O6akanaBpuaTa o HampaBneHuio «11.03.01 PaguorexHuka». M3ydyeHHe OUCHUIIIUHBL
«TexHu4ecKas 3KCIJyaTalus Pafu031eKTPOHHBIX CPEACTB U HOpMaTHBHas Oa3a»
ONMpaeTCsd Ha 3HaHUM OUCHUNNIUH(BI) «CxeMoTexHHKa»; «CXeMOTeXHHYeCKoe
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IIPOEKTHPOBaHuEe (PYHKIIMOHAIBHBEIX Y3JI0B IIPUEMO-IIePeNaonuX YCTPOUCTBY.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM IOKYMEHTAIIUU CTaH[apTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMaTUBHEIM
nokyMeHTaMm (I1K-4)

- C1ocoOHOCTD BHITOIHSTE PAOOTHI 0 TEXHOJIOTHYECKOM IMOATroTOBKe mpou3BoacTsa (ITK-5)

- Cnoco0GeH opraHu30BaTh IIJIAHUPOBAHNE U IIPOBENeHNEe MPOPHIaKTUUECKUX, PEMOHTHBIX
paboT 1o obecreyeHuIo ¥ BOCCTaHOBIEHHWI0 pab0TOCIIOCOOHOTO COCTOSIHUSI X PECYPCOB
pafno3IeKTPOHHBIX KoMIinekcoB (ITK-43)

- Cnoco0GeH ITPOBOIUTh MOHUTOPHUHT TEXHUYECKOT'O COCTOSIHUS PafH03IeKTPOHHLIX KOMIIJIEKCOB
110 OCHOBHHIM IToKa3atenam (I1K-44)

CopepxkaHue OUCIUITINHEI

Paspmen 1. Beegenue

O0630p OAX0O0B K 3KCIITyaTallid COBPEMEHHOTO Pagu03/IeKTPOHHOT0 060pyA0Ba-HUS.
OcCHOBHBIE TEPMUHH U onpefeneHusi. OCHOBHbEIE HOPMaTUBHO-IIPABOBEIE TOKY-MEHTHI,
perynupylollre Ipolecc 3KCIUTya-Talluy U yTUIn3anuu 00opynoBanus. O6-30p 0CHOBHBIX
3Talo0B XXKU3HEHHOTO LUKJIa U3 Pafu03IeKTPOHHOU anmnapaTyphl.

Pa3pen 2. TexHUKO-3KCIINTyaTallMOHHBIE HOPMBI

TexHUYeCKOe IPeIoKeHre: ColepKaHne paboT, BEITyCKaeMble MOKYMEHTHL. [IpoeKT-
HOU3BICKaTebHbIe paboThl. OCHOBHEBIE I0-KYMEHTH Ha 000PYOOBaHNE PaNOCBSI3MH.

Pasgen 3. TexHn4Yeckoe 3ajlaHle Ha MPOBeIeHKWe IKCIIyaTalluyd CeTH

TexHru4yeckoe 3aflaHue Ha 3KCIIyaTalldi0 CeTU paguocBsa3u. OCHOBHbIE TEPMUHHI U
onpepeneHus. [IopsAmoOK COracoBaHUSA U YTBEPXKAECHUSI TEXHUUECKOr0 3alaHus Ha. TUIIOBhIE
(GhOpPMEI BEITTOTHSIEMBIX PabO0T IPHU SKCIIyaTallud 000PYyIOBaHUS PAAHOCBI3U

P 4, DKCIIyaTalusa IPHeMOIl T BaHUS

KOHCTPYKTUBEL pafii03JIEKTPOHHOM anmnapaTyphl. TepMUHE U onpefefieHus. [IoHITHe macnopTa
obopymoBanusi. [Iporpamm-Hoe obecrieuenue. [ToBepka o6opynoBaHus. i3aMepeHue BEIXOTHBIX
ITapaMeTpPoB Pagro000pyIOBAHUS U UX KOPPEKTUPOBKA. HOP-MBI OTKIIOHEHUS OT TEXHUYECKUX
XapakTe-PUCTUK

P . DKCIJIVaTallis BCIOMOTaTeIbHOT BaHUS

[Mousitue A®T nuHUI U 3MEKTPONIKTalONero obopynoBanusi. OcHOBHEIEe TUIIE PPJI nuHui.
OKcmIyaTalmOHHEIE HOPMBI BCIIOMOT'aTeJIbHOT'0 060PyNOBaHUs PaguoCBs3u. [IoHATHE
anmnapaTHHIX U KJIMMaTH4YeCKUX MKapoB. KOMIINIEKTHOCTD 3KCITyaTallMOHHBIX JOKYMEHTOB,
HOMEHKJIaTypa 000pymoBaHus. BUObl 9KCIITyaTallMOHHAIX IOKYMEHTOB, COflep-KaHue
3KCIIJIyaTallMOHHBIX JOKYMEHTOB, KOM-TIJIEKTHOCTh 3KCIIJTyaTalliOHHBIX JOKYMEHTOB.
TpebGoBaHUS K IIOCTPOEHUIO, COOEPKAHUIO U U3-TI0KEHUIO OTUETHHLIX JOKYMEHTOB. PEMOHTHEIE
OOKYMEHTHL. BUIbI 1 KOMIIIEKTHOCTh PEMOHT-HEIX JOKYMEeHTOB. HoMeHKIaTypa peMOHTHBIX
OOKYMEHTOB.

Paspmen 6. HOQHHOK BHITOJTHEHUS TeXHUYECKOU OKCIINTYyaTAlIUY ¥ OTYETHLIE MOKYMEHTEL
HOpHI[OK COTJIaCOBAaHUSA U YTBEPAKIOEHNUSA DOKYMEHTA-IIUU ITPXA ITIOCTAHOBKE I/I3HeHI/II;I Ha
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TapaHTUUHEYN pe-MOHT. [I0HSITHE CPOKOB IIPOBEMIEHNS TEXHUYECKUX Pe-TTITaMEHTOB U
CTPYKTYPUPOBAHHBIX 0aX HAaHHBIX SKCIIyaTallUTHHLIX BEOOMOCTEeH

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.33 Pa3zeumue mexHo102ull paduodocmyna

lenr ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemoiaBaHus QUCIUIIINHE « Pa3BUTHE TEXHOIOTHH PAgUOIOCTYIIa»
SIBJISIETCS:

O3HaKOMJIeHKE CTYyJeHTOB C COBPEMEHHEIM COCTOSTHHEM U
TIEePCIIeKTUBAMUPA3BUTHS CETEH PATUOI0CTYyIIa

MecTo pucuuniuHel B CTpykType OI1

HucuunnuHa «Pa3BuTHe TexHOJIOruu paguopoctyna» b1.B.33 gBnsgeTcs OUCHUNIAHOU
yacTtu, popMupyeMol yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 01m0Ka 1 yueOHOTO
njlaHa MOATOTOBKM GaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».

H3ydyeHne OUCHUNINHEL «Pa3BuTHE TEXHOJIOTUY PAfgUOAOCTyIa» ONMPAaeTCsd Ha 3HAHUU
nucuunnuH(sl) «IlnaHupoBaHKWEe CeTeU paguopocTyma»; «Paguomepegalomiue
ycTpoucTBa»; «PaguonpueMHBe YCTpoHCTBa»; «PaguoTexHUYECKHUE
CuCTeMb»; «PacmnpocTpaHeHHe paJgUOBONH W AaHTEHHO-QUOEpPHEHE
yCTpPOUCTBa»; «CUCTEMBI, CETU U YCTPOUCTBA PAJUOCBA3U U PAfUO#0CTyIa»; «CUCTEMBI,
CeTW U YCTPOWCTBA PAAMOCBSA3KM M PAJUOOOCTyIa»; «TeopeTHYeCKHe OCHOBH
PafuOTEXHUKN»; «TE€XHOIOTUM CeTel paguoOmoCTyIa.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMBIX IIPOEKTOB 1
TeXHUYECKOU NOKyMEHTalUM CTaHAapTaM, TEeXHUYECKUM YCIIOBUSIM U APYTUM HOPMaTUBHBIM
nokyMmenTam (ITK-4)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANIM3 ¥ CUHTEe3 HHDOPMALUU, TPUMEHSITh
CHCTEeMHBIY TOAXO[ AT PeIleHus MocTaBaeHHbX 3agayd (YK-1)

96




- Crioco6eH ompefensiTh KPyT 3ajayd B paMKax [TOCTABIEHHOM I U BRIOMpPATh ONTUMaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuyenuit (YK-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BeepneHnue.

TepMmusntl 1 onpepenenus. Knaccudukaiys cTaHgapTOB paguofoCTyIIa.

Pa3pen 2. CoBpeMeHHOe cocTosiHNe U nepcnekTuBel pa3Butus IEEE 802.11.

Kpatkas ucrtopus pa3sutus IEEE 802.11. Prinok Wi-Fi-o6opynoBanus. YacTOTHBIE TIIaHHI.
Cranpapt 802.11ac. Craamapt 802.11ax. Ckopoctu. CpaBaenue PHY 802.11n. 802.11ac,
802.11ax. HoBrle momxonsl B 6e3onacHocTy cetedl Wi-Fi. OcHOBHEIE TOOXOOE K
IIPOEKTUPOBAHUIO COBPEMEHHBIX CeTell pafiluof0CTyIIa.

Paspen 3. OCHOBHBIE IPUHITUIIEL IOCTPOEHUS U QYHKIIMOHWPOBAHUS CeTel MOOUITbHOM CBI3U
LTE.

Crpyktypa cetu LTE. OcHoBrl TexHomoruu: OFDMA, SC-FDMA. CtpykTypa KagpoB. KaHanbHBIN
pecypc U ero Ha3HaueHUe.

Paspen 4. Texunonorusi LTEAdvanced / LTEAdvanced Pro.

OcobennocTu peanusaiuu TexHonoruit LTEAdvanced / LTE-Advanced Pro. Arperauus
YaCTOTHHIX IT0JI0C. THHOBALIMOHHBIE TEXHOJIOTUYECKUE PEIIEeHUS.

P TH 4] TYII

Crpyktypa cetu 5G. PaguounTtepdeiic 5G-NR. OCHOBHBEIE TPOTOKOJIHL U MPOLIEAYPHL B CETSIX
papuopoctyna 5G-NR.

P [lepcreKTUBHBIE HAIPaBIEeHUS BUTHUS CETEU u Ty

Ananu3 HalpaB/IeHUU pPa3BUTHUS CETEU PafguomoCTyIia.

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

3auer

b1.B.[IB.01.01 CnymHuKoeblie u paduope.ieliiblie AUHUU C853U

Llenu 0CBOEHMS TUCHUIIINHEL

Llemnbto IpenogaBaHusd JUCITUITIIINHBI <<CHYTHI/IKOB]E>Ie " paHHOpeHeﬂHbIe JINHUH
CBsI3U» ABIIAETCA:

HN3y4dYeHue IIPUHIUIIOB pa6OTI:>I O60pYI[OBaHI/I${ CIIYTHUKOBEIX 1
pannopeneleHx JINHUY CBSI3U, a TaKXKe METOOUK KX IIPOEKTHUPOBaHHUA U PacCUdeTa

MecTo pucuuniavHel B CTpykType OI1

HucuunnvHa « CIyTHUKOBEIE U papuopesierinsle nuHuu cBa3u» b1.B.[1B.01.01 asnsercs
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OUCIUIIMHON 10 BHIOOPY 4YacTu, GopMHUpPyeMOU ydaCTHUKaMU 00pa30oBaTeNIbHBIX
oTHomeHuY 6rnoka 1 y4yeOHOro IjlaHa MOATOTOBKM 0OakajiaBpuaTa II0 HalpaBIeHUIO
«11.03.01 Papuorexuuka». HMCXOOHBINM ypOBEHb 3HAHUYU U YMEHUY, KOTOPLIMU [OJIKEH
obnagaTh CTYAEHT, NPUCTylasd K U3y4eHUIO NAaHHOU AUCIUINIKHE], OIpenenseTcs
U3y4YeHUEM TaKUX OUCLUUIJIUH, KakK «Papuonepepmawmue
ycTpolicTBa»; «PaguonpuéMHBIe yCTpoucTBa»; «PacnpocTpaHeHHe PafguoOBONH U
aHTeHHO-PUAEpHBIE YCTPOUCTBa»; «Teopus 3MeKTPUUYECKOU CBS3W».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMNAX KOMIIETEHITIN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH peanr30BBIBATH IPOTrPAMMBI S3KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYas BEIOOD
TEXHUYECKHUX CPefCTB 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 npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OOGI1e TPUHIIUAIIL IOCTPOEHUS PAOUOPEeIeNHbIX M COYTHUKOBEIX CUCTEM CBSI3U
[TousiTue o cucreMme paguocBsa3u. OCHOBHEIE KiTaccudukanuu. COBpeMEHHOE COCTOSHUE CUCTEM

pamuocBsidu B EACC. OcHOBHEIE 0COOEHHOCTH M KacCUbUKAIUs PafuopeedHbIX U
CIIyTHUKOBBIX CUCTEM CBA3U. OCHOBHEIE TEXHUYECKUE XapaKTepUCTUKH. [11aHkl pacupenenenus
4aCTOT

Paspmen 2. Oco6eHHOCTH pacnpocTpaHeHrsa pagruoBoiaH Ha PPJI ¥ CIYTHUKOBLIX IMHUN CBSA3U
PacnpocTpaHeHre PaguoBOIH B YCIIOBUSX CBOOOMHOIO pocTpaHcTBa. OCHOBHEIE
SHepreTu4eckre cooTHoueHusI. OCOOEHHOCTU pacIpPOCTpPaHEeHUs PafiOBOJIH Ha
pagropenerHbIX TUHUAX MIPSIMOM BUIUMOCTH, TPOIOCHEPHBIX ¥ CITYTHUKOBBIX TUHUSIX CBSI3U
Paspen 3. [IpuHIMIE TOCTPOeHUsS 060pymoBanus 1udpoBeix PPC

OO61m1e TPUHIUITH TOCTPoeHus o0opymoBanus nudposeix PPC. Liudposas 00paboTKa CUTHAIOB
B TpaKTe 0CHOBHOU nojiockl LIPPC. Monynsanus 8 LIPPC. [IpuHIUNIE TIOCTPOEHUS MOIEMOB
LIPPC. MeTomb! 60pb0BI C 3aMUPAHUSIMU CUTHAJIOB ¥ BHYTPUCUCTEMHBIMU IIOMEXaMH,
IpuMeHsieMble Ha HU(POBLIX papuopesneinsix muHugX (LIPPJI). HasHaueHne u IpUHIUI
OEeUCTBUS paguolepefanlluX U paguOlIPUEMHBIX YCTPOUCTB. CTPYKTypPHBIE CXEMBI 1 OCHOBHEIE
nmapaMeTphl. CTPYKTypHas cxeMa aHTeHHO- QUIepHOTo TpaKTa. KpaTKas XxapaKTepUCTHKa,
NIPUHLKI OEeUCTBUS U OCHOBHEIE ITapaMeTphl aHTeHH. PUpepHble TUHUM Pa3InYHbIX
OYara30HO0B.

Paspen 4. [TpUHIUIEL TOCTPOEHUS 000pYIOBAHKS aHANIOTOBLIX PPC

OO61mas xapakKTepuCTUKa ¥ OCHOBHBEIE 0COOEHHOCTU 060pynoBaHus aHanoroBelx PPC. TIpuHIUIIEL
IIOCTPOeHUsT 000PyIOBaHUS TPAKTa OCHOBHOM I0JIOCH Tele(OHHOTO ¥ TeJIEBU3UOHHOTO CTBOJIOB.
OcobGeHHOCTH MTOCTPOeHUs mpreMonepenaTynkos APPC

Pazpen 5. OCHOBEI IPOEKTUPOBAHUS PAagUOPENIeNHbIX TUHAN

OO61m1ast XxapakKTePHUCTUKA 3afjay MPOEKTUPOBAHUS M ONITUMU3ALKUK TocTpoeHus: PPJI.
TpebGoBaHUS K IT0OKa3aTeNlsiM KauecTBa nepefgadyu. Oco6eHHOCTH ITPOEKTUPOBAHUS LIU(PPOBLIX U
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aHanoroBelx PPJI. [IpuHITUIIEI ONTUMU3AIIAY TOCTPOeHus PPJI

Pasmen 6. OG11asd XapaKTePUCTHUKA CIIYTHUKOBBIX CHCTEM CBSI3U U OPOUTHL CBA3HBIX CIYTHUKOB
Buppl, mapamMeTpsl, 0COOEHHOCTH OpPOUT U 30HKI 00CTyKuBaHus CBA3HHX MC3. Knaccudukanus
CCC. Iuama30HH 4acTOT, BeimeneHHble g CCC

Pa3pen 7. MHOTOCTaQHIIMOHHLIN OOCTYII B COYTHUKOBLIX CUCTEMaX CBA3U

[TpuHtun MEHOrocTaHMoOHHOT0 gocTyna B CCC. CnyTHUKOBBIE CUCTEMEI C YaCTOTHHIM U
BpeMeHHHIM pa3feseHreM. CIyTHUKOBbIE CUCTEMEI C 30HAJIbHEIM 00CITyKHBaHUEM U
00paboTKOM CUTHAJIOB Ha OOPTY

Paszpen 8. [TpuHIMIH ocTpoeHKs o0opynoBanus CCC

[TpUHIUIIEL TOCTPOEHUS IPUEMO- Ilepefalolel anmnapaTypsl 3eMHBIX CTAHIIUM CIIYTHUKOBBIX
CHCTeM MarucTpajbHOU CBSA3U, U cucTeM VSAT. [IpUHIUIE TOCTPOEeHUs O0PTOBOM anmapaTyphl
CITyTHUKOBBLIX PETPAHCIISITOPOB.

Paspen 9. PacueT sHepreTHu4eCcKrUX XapaKTePUCTUK CIIYTHUKOBBIX CUCTEM CBSI3U
OHepreTUYEeCKU pacyeT CIIyTHUKOBHIX TUHUM CBSI3U. PacueT ocimabneHuss CUTHAIOB Ha
y4dacTkax 3C-PC u PC-3C. PacueT ypoBHeU CUTHAIOB Ha BXOJaX MPUEMHUKOB 3€MHbBIX CTAHI[UU
1 petpaHcasaTopoB anss CCC pa3muyHOro Ha3HayeHusI. PacueT HEOOXOOMMBIX MOIIHOCTEH
IepefaTYNKOB 3€eMHBIX CTAHIIUY U PETPAHCIISITOPOB.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3auer

b1.B.[IB.01.02 IIo3uuuoHupoeaHue 8 paduoces3u

Lenu ocBOeHUS OUCLIUITIINHEL

Llenpio mpenofgaBaHus QUCHUIINIUHEL «[I03UITMOHUPOBAHUE B PATIMOCBSI3U»
SIBJISIETCSI:
M3y4eHue MMPUHITUIIOB ¥ TEXHOJIOTUH TO3UIIMOHNPOBAHUS UCTOYHUKOB
PafMoOU3NTy4eHUs B CUCTEMAX MTOABUXKHOM PAgUOCBSI3H.

MecTo pucuuniavHsl B CTpyKType OI1

IOucuunnuHa «Ilo3unumoHupoBaHue B paguocBsa3u» Bb1.B.IB.01.02 saBnsertcs
OUCIHUIIIMHON IO BHIOOPY YacTu, GOpMUPYyeMOM ydyacTHUKaAMM oOpa3oBaTeIbHHIX
oTHoweHUU Gnoka 1 y4yeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.01 Papuorexuuka». MCXOOHBINM yPOBEHb 3HAHUU U YMEHUYU, KOTOPLIMU [OJIKEH
obnamaTh CTYHEeHT, MPUCTyNas K M3yYEeHUI0 MaHHOU OUCIHUIJIUHBI, ONpenessieTcs
M3y4eHHeM TaKUX OUCLUIIIKH, KaK «CeTd paguogoCTyIa.

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

- Crioco6GeH peanru30BEIBATH TPOTPAMMEI S3KCIIEpUMEHTAIbHBIX UCCIeIOBAaHUM, BKITIOYas BEIGOD
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- CriocoGeH BHITIONHATH pacyeT U MPOeKTUPOBaHUe JieTajiel, Y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [loHdaTHe CUCTEM COIYTHUKOBOI'O U HA3€MHOI'0 ITO3UIMOHUDOBAHUS
OCHOBBHI TTIO3KLIHOHNPOBAHHUS C ITOMOIILI0O 6ECITPOBOAHBIX YCTPOMCTB, KIaCCU(PUKAIIUS

0eCIIPOBOOHEIX CUCTEM ITO3ULMOHUPOBAHNUS, CIIyTHUKOBEIE CUCTEMEI IIO3UIIMOHUPOBAHUS,
cucTeMbl QyHKIMOHANBHOTro fnononHeHus GNSS, HazeMHbIe CeTeBble CUCTEMBL
[IO3ULIMOHUPOBaHUS, YCIIYT'Y IO3ULIIMOHUPOBAHNS B COBPEMEHHEIX U IIEPCIIEKTUBHEIX CUCTEMAaX
TIOMIBUKHOM CBSA3M, IPUMEHEHNEe TeXHOJIOTUM 00pab0TKX CUTHAJIOB B MTO3UIMOHUPOBAaHUY U
HaBUTALUU

Pa3pen 2. COyTHUKOBEIE HABUTAIIMOHHEIE CUCTEMBI

['nobanbHble HABUTAIMOHHEBIE CIIyTHHUKOBEIE cucTeMbl GNSS: GPS, Galileo, 'JTOHACC,
Compass/Beidou. [IpuemMHanKY r71006a1bHBIX HAaBUTAIIMOHHEIX CIIyTHUKOBBIX CHCTEM.
HononHuTenbHBIe/BCIIOMOTraTenbHble cpenacTBa GNSS: nuddepenimansaas GPS, ciyTHUKOBBIE
cucTeMbl QyHKIMOHAIBHOTO OONOoIHeHNs, moHaTue AGNSS

Paspgen 3. HasMeHoe ceTeBoe IO3UIMOHUPOBAHNE U HABUTAIMSA B CUCTeMaX Pafl0oCBI3U
OCHOBHI METOZIOB IO3UIIMOHUPOBAHNS U HaBUTAllUM B HA3€MHBIX CETSX: OLleHKa IlapaMeTpoB
CUTHAaJa, CBS3aHHBIX C TIO3UIMEN, METOMbI OIIEHKY MECTOIOJIOKEHHUS, UICTOYHUKY OIIUO0K
MIO3UIIMOHUPOBaHUS. [103UIMOHNPOBaHNE B COTOBBIX CeTAX. [l03ULIMOHNPOBaHUE B
6eCIIpPOBOOHEIX JTOKAbHEIX CETAX. [103UIMOHNPOBaHNE B 6€CIIPOBOOHEIX CEHCOPHBIX CETSIX.

P 4 HOBBEI MaTeMaTUYECKUX M ¥ ¥ METOIOB IIO3UIMOHUPOBAHUSA B CUCTEMAX
pPaIOrOCBs3U

OCHOBBEI MaTeMaTHU4YeCKUX MOl U METOOB JalbHOMEPHOT'0, Pa3HOCTHO-JaIbHOMEPHOT0 1
YTTIOMEPHOT0 MMO3UIIMOHUPOBAHUS B CHCTEMAaX ITOABUXKHOM CBSI3U

Paspmen 5. [Ipenenbl TOYHOCTH MO3UIMOHUPOBAHNUS B CHCTEMAX PAaOAOCBI3H

dusuyeckue SBIEHUS U MaTeMaTUUYECKHUE MOMIEJIH, OIIpefeIsiolne pefesbl TOUHOCTH
MIO3ULMOHUPOBAHUS B CUCTEMaXx ITOABUKHOM CBA3U. [IoHATHE HUXKHel rpaHuisl Kpamepa-Pao.
[ToHATHE MUHENHOU, KPYTOBOU U CHepruueCcKOr XapaKTePUCTUKHA BEPOSTHOTO OTKIIOHEHHUE.
[TorsATHE TEOMETPUYECKOT0 (haKTOpa CHUXKEHMUSA TOUHOCTH MTO3ULMOHUPOBAHUS

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

3auer

100




b1.B./lIB.02.01 Bcmpaueaembvie cucmembl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemnofaBaHus OUCIUIIIMHLL « BCTpanBaeMble CUCTEMEBI» SIBIISIETCS:

I0JIy4eHVe HaBHIKOB KOH(DUTyPUPOBaHUS BCTPauBae€MbIX CUCTEM
TeJIEKOMMYHUKAIIMOHHOT0 060PyA0OBaHUsA ¥ Pa3pad0TKU MPUIIOKEHUM [I7IT COBPMEHHBIX
0ecIpoBOAHBEIX HH(POKMMYHUKAIIMOHHBIX CUCTEM.

MecTo pucuuniusel B CTpykType OI1

[ucnunnuHaa «BctpaumBaembie cucteMbl» B1.B.[1B.02.01 aBnasieTCs OUCUMUIIIUHOW MO
BHIOODPY YacTu, popMHUpyeMoil y4acTHHKaMHU 00pa30BaTeIbHEIX OTHOIIEHUHU Oroka 1
yueOHOTO TIJlaHa NOATOTOBKM OakKalnaBpuaTa o HampaBiaeHuio «11.03.01
PapuorexHuka». VCXOOHBIM YPOBEHb 3HAHUU U YMEHUY, KOTOPHIMU JOIKeH 00/1afaTth
CTYAEHT, NPUCTyHasd K H3yUYEeHUI0 [JaHHOUW MAUCLUUNINHL, OINpEemensaeTcs
U3y4eHUEM TaKUX OUCIUIIKH, KaK «MHUKPOIPOIeCCOPHbe yCTPOuCTBa»; «CUCTEMEI,
CEeTH U YCTPOMCTBA PAagUOCBS3M U PagUOAOCTyIa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH BHIIONHATh MaTeEMaTHYECKOe MOIeIMPOBaHe 00bEKTOB 1 MTPOIIECCOB 10 TUIIOBHIM
MeTOoOuKaM, B TOM YHUCJIe C UCIIOJIb30BaHWEM CTAHapPTHHIX TAaKETOB IMPUKJIAAHIX IIPOrPaMM
(TIK-1)

- CriocoGeH opraHu30BaTh IJIaHHPOBaHUE U IPOBeieHre TPOGQUTAaKTUYECKUX, PEMOHTHBIX
paboT 1o oGecreyeHuIo ¥ BOCCTaHOBIEHNWI0 pab0TOCIIOCOOHOTO COCTOSTHUS X PECYPCOB
pPaano3IeKTPOHHBIX KoMIlnekcoB (ITK-43)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. Beenenue. [ToHATHE BCTpanBaeMbIX CUCTEM, KIaCCUGKAINS ¥ TPUHUIIIIEL
(QYHKIMOHUDPOBaHUSA

OcHOBHBIE TOHATHUA U onpenenenusd. Knaccudukanus BCTpauBaeMbIX CUCTEM. MeCTo
BCTpauBaeMbIX CUCTeEM B coBpeMeHHOM UKT. BO3MOXKHOCTH BCTpanBaeMbIX CUCTEM.
OcobeHHOCTH Pa3paboTKU U IKCIUIyaTalliy BCTpauBaeMbIX CUCTEM

Pasgen 2. BctparBaeMble cicTeMbl Ha ocHOBe Windows u Linux

YcrpoiictBa Ha ocHoBe Windows Embedded. O6opynoBaHue [y BCTparnBaeMbIX Linux-cucrem.
Tunsl HabopoB MHCTPYMEHTOB. KoMmoHOBKa ¢ Oubnuotekamu. Komnunsaiusa. HadanbHbie
3arpy3uukd. [IopTupoBaHue U KOHQUTypupoBaHUe sAgpa. [I[puHIKNIE TOCTPOeHUS (HaiiioBon
cucrteMbl. Bei6op cuctemMsl COOPKY U CUCTEMBL XpaHeHUs. [[paiiBepsl YCTPOUCTB.
WHnnuanu3anus cucteMsl. [Ipoieccsl, MOTOKY, IIJTaHUpPOBaHue. YIIpaBjieHue NaMAThIO.
Otnapuuku. [Ipopunuposanue. [Tongepxka pexxuma peaabHOT0 BDEMEHH.
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Paspmen 3. BcTpanBaeMble CHCTEMEL Ha OCHOBE MUKDPOKOHTPOJIIEPOB, KOHTPOIIEPOB B

CUTHAJIbHBIX IIPOIIECCOPOB
OcHOBHI TIporpaMMupoBanust Ha C 719 MUKPOKOHTPOJIIEePOB. CUCTEMEI peabHOTO BPEMEHH.

OpraHusalus ocaenoBaTelbHOU CBI3U. TpaHcuBepsl. KoHbuUrypauus nocnegoBaTeaIbHOTO
ropra. YCTaHOBKA CKOPOCTH llepefayu. 3aluch U cuuTeiBaHue. [lonBepxkaenue. [lonynspHele
MOAEeNX MUKPOKOHTPOIIEPOB. [IprMeHeHe MUKPOKOHTPOJIJIEPOB B JIOKAJIBHEIX CETSIX. Pa3BuTue
MUKPOKOHTPOJIJIEPOB. Mcronb30BaHue KOHTPOJJIEPOB AJI1 OpraHn3aliy CEeHCOPHLIX CETeU U
IoT. Mcnionb3oBaHre CUTHAbHAIX MTPOLIECCOPOB A1s peanu3anuu BC. CurHanbHbIEe IIPOIIECCOPH
POCCHUICKOTO0 ITPOX3BOAICTBA, 0COOEHHOCTH peanu3alii apXUTEKTYPHl 1 MUKPOapPXUTEKTYPHI.
CurHanbpHBIE IIPOLECCOPHI [AJIS1 CYPOBBIX YCIIOBUM 3KCIINTyaTallUu.

Paspen 4. BcTpanBaeMble CUCTEMEL B CUCTEMaX MOOUILHOMN CBSI3U

Oco6eHHOCTH peanu3aliiy BCTPauBaeMbIX CUCTEM B MOOUJIBHBIX YCTPOMCTBaX. [IpUHITUIIEL
yIpaBlieHUsI MOOWIHHEIM II0JIb30BaTEILCKUM YCPOMCTBOM.OnepalioHHbIe CUCTEMEI C OTKPBITHIM
KOJOM U IPUHIMIE pa3paboTku npunoxeHui. OC poccuiiCKoro mpou3Bonctsa. COBMECTUMOCTh
OC gnst MOOMIBHEIX YCTPOUCTB.

O61masi TPyA0EMKOCTb OUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTaAlluN

3aueT

Bb1.B.[1B.02.02 MyabmumeduliHble MexXHO0./102ul

ITenu oCBOEHUST MUCLUIIIAHEL

I_[emﬂo IIpenogaBaHus JUCHIUIIIINHBL <<My.TIbTPIM€JIPII>iHbI€ TEXHOJIOTHUHN» SABJIAETCH:
(11)0pMI/IpOBaHI/I6 ImpencTaBlIeHud O CYIIECTBYIOIINUX My'J'II)TI/IMeJII/II;IHBIX TEeXHOJIOTUSAX
B CUCTeéMaX
CBsA3H, BI:Ipa6OTKI/I YMeHUA OIINCHIBATH 00s13aTeIbHEIEe
(I)YHKI_II/IOHaJ'IbeIeCOCTaBJ'IH]EOH_II/Ie COBpeMeHHOﬁ CHUCTEMEBI CBA3HW C TOYKH
3peHuss MeINaTEeXHOJIOTUH.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnvaa «MynbTuMenuriabsie TexHonorun» b51.B.[1B.02.02 aBnsieTcs OUCUUNIAHOU
110 BEIOOPY YacTu, GopMupyeMou ydyacTHuKaMu 00pa30BaTeNIbHEIX OTHOIIEHUM Om1oKa 1
yueOHOTO IJlaHa IOATOTOBKM OaKalaBpuaTa II0 HampaBiaeHuio «11.03.01
PagmoTtexuuka». MCXOOHBIM YPOBEHb 3HAHUU M YMEHUM, KOTOPHIMHU [OJIKeH 001amaTh
CTYOEHT, NPUCTyHasd K H3yYUYEeHUI0 [JaHHOUW MAUCHUNIHNHL, OINpemenseTcs
M3y4YeHWeM TaKuxX OUCIUNNUH, KaKk «BBemeHue B mpodeccuio»; «Bricmas
MaTeMaTrKa»; «HOCTpaHHBIM S3HIK»; «MH(DOpMaTHKa».
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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)

- Cnnoco0eH opraHu30BaTh IIJIaHUPOBAHNE U TPOBENeHNE MPOPUIaKTUUECKUX, PEMOHTHBIX
paboT 1o o0ecreyeHNIo ¥ BOCCTAHOBIEHNI0 pab0TOCIIOCOOHOTO COCTOSIHUS ¥ PECYPCOB
pPaano031eKTPOHHBIX KoMIIIeKCcoB (ITK-43)

CopepxkaHue OUCIUTIINHEL

P 1 HOBHI MUPOBAHUA UOBU bHOU UH Malluu
IaTuyuky aymuOBU3yaIbHON HHPOPMaLUU
P 2. 11 TaBJIEHUE U KOOUPOBAHU UOBU bHOU UH Malli¥ B MYJILTUMEOIUNHBIX

TEeXHOJIOTUAX
Cnioco0Osl TpeCcTaBIeHus ¥ KOOUPOBAHUS ayIMOBHU3yaIbHOM UHGOPMAIMU B MyJIbTUMEHa
TEXHOJIOTUSIX

Pa3pen 3. [ToMexoycTOoUYKMBOE KOOUPOBAHME aVOINOBU3VAIILHON NHPOPMAIIUY B KaHale

mepemayu
Cnioco0Bl TOMEX0YCTOMYHUBOTO KOOUPOBAHUS U MOTYIISIIAN

Paspen 4. MynsTrMenua n1aTGOPMBL BOCIPOK3BeIeHNA ayINOBIU3VaIbHON HHPOPMALUK

CranuoHapHBI€e IIaTGOPMEI BOCIIPOM3BENEHNS ayIUOBU3yalbHON HHPOPMalluu

Pa3pen 5. Bocpou3BseneHre ayouoBU3VaabHON HHPOPMALUK B CHCTEMAaX MOOBAXKHOMN CBA3M.

Mo6unbHbIe IaTGOPMbI BOCIIPOU3BENEHUS ayAN0BU3YaIbHON NHDOPMaLAU

OO61mast TPYAO0EeMKOCTDb TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B.[IB.03.01 Obwas ¢u3duyeckas nod2zomoexka

e ocBOEHUS TUCUUIIIUHEL

Llenbio mpemomaBanHus oUCHUTIINHEL «O611as Gpu3nuyeckast IOATOTOBKA» SBIISETCS:
u3ydeHune u popMupoBaHue GU3NIECKOU KYNIbTYPhl TMYHOCTU U CIIOCOOHOCTHU
HaIPaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NUECKOM KYIbTYPHI,
CIIOPTa U Typu3Ma JJIg COXPaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
TIOITOTOBKY ¥ CaMOTIOATOTOBKM K OymyIel XXU3HU U MPodeCcCroHaIbHOM NesTeTbHOCTH.
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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

105




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

- Cnoco0eH peann30BLIBaTh MPOrPAaMMbl 9KCIIEPUMEHTAIBHBEIX UCCIeIOBAaHUM, BKITIOUasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Cnoco0eH BHITIONIHATh PaCyUeT U MPOEKTUPOBaHUE HeTajled, Y37I0B U YCTPOMCTB
PagnuoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEeM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTH3auuu npoektupoBanus (I1K-3)

- Cioco0eH OCYIIEeCTBIAThL KOHTPOJIb COOTBETCTBUS Pa3pabaThIBAEMbIX ITPOEKTOB U
TeXHUYEeCKOM OKYMEHTallu{ CTaHgapTaM, TEXHUYECKUM YCIOBUSIM U OPYTUM HOPMaTHABHBIM
nokymeHTam (I1K-4)

- C1ocoOHOCTD BHITTOIHATE PAbOTHI 110 TEXHOJIOTUYECKOM MOAT0TOBKe mpou3BoacTsa (ITK-5)

- Cnoco0eH opraHu30BLIBATh METPOJIOTHYECKOE o0ecnedyeHne mpou3oncTra (I1K-6)

- Cnnoco0eH opraHu30BaTh IIJIaHUPOBAHNE U TPOBENeHNE MPOPUIaKTUUECKUX, PEMOHTHBIX
paboT mo obecreyeHnI0 ¥ BOCCTAHOBIEHUIO pab0TOCIIOCOOHOTO COCTOSTHUS M PECYPCOB
pPaano3IeKTPOHHBIX KoMIIIeKCcoB (ITK-43)

- Cnoco0eH MTPOBOIUTH MOHUTOPUHT TEXHUYECKOTO COCTOSSHUS Paf03IEKTPOHHBIX KOMIITIEKCOB
110 OCHOBHHIM IToKa3aTenaM (I1K-44)

- Cnoco0eH OCYIIECTBISAThL TONCK, KPUTUUECKHM aHAIU3 U CUHTe3 NH(DOpMaIuy, IPUMEHSATh
CHCTEMHBIY OAXO[ AT PellIeHus MocTaBleHHbX 3agayd (YK-1)

- Cnioco0eH ompenensTh KPYT 3afayd B paMKax ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI X pEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBEIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenu (YK-2)

ComepxaHne TPaKTUKU

P 1 raHW3alOHHBIN

O3HakKOMJIeHHE C OCHOBHBIMHU BUOAMU AE€ATEIbHOCTY NPENIPUATHS, IPaBUIaMUi BHYTPEHHETO
pacnopsaka, JeCTBYIOUMMY Ha 00beKTe MpakTuku. O3HaKOMIIeHHE C OPraHU3aIlMOHHON
CTPYKTYPOU NpeanpusaTus, GyHKIUIMU ero CTPYKTYPHBIX IOApa3feIeHul U X
B3auMopeicTBIEM. M3yueHre paBuil TEXHUKU 6€30I1acCHOCTH.

Pazgen 2. MeTtoguyeckuu

OmnpepneneHue 1eNied U 3afad NpakTuku. PopMUpOBaHUEe MHOWBUAYANIBHOTO 3aJaHus Ha
[IPaKTHUKY.

Paspen 3. [IpakTryecKuu

M3yueHnue coctaBa 060pynOBaHUS U allllapaTHO-IIPOTpaMMHOT0 obecrnedenusi. U3yuenue
CTPYKTYPHBIX, QYHKIIMOHAIBHBIX, TPUHLUXANHNAJIBHEIX CXEM HCIIOIb3yeMOM PafUuOTEeXHUYECKOU
arnrmapaTyphl, a TakXkKe pexkuMOB ee paboThl, TEXHUYECKUX XapaKTePUCTHUK, ITPaBUIT
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skcnnyaTanuy. O3HaKOMJIeHUE C KOMIIJIEKCOM KOHTPOJIbHOM3MEPUTEIHbHOM alnapaTyphl,
IIPUMEeHsIEMOM [I7IT TECTUPOBAHUS Pafino060pynoBaHus. M3yyeHre METOOUK IIPOBEIeHUS
HM3MepeHU ¥ HaCTPOMKY 000pynoBaHus. YuacTre B paboTax MHKEHEPHBIX TPYIII I10
o0CyKMBaHUIO allllapaTyphl, 03HAKOMJIEHHE C METONUKAMH HaX0XKIeHUS U YCTPAHEHUS
MIOBPEXKEeHMH, a TakKXKe KOHTPOJIS PeXKKUMOB pabOTH OTHENbHAIX Y3JI0B. BhIoTHEHNE
MHOUBUYaIbHOTO 3alaHHUS.

Paspen 4. 3akn0uUnTeNIbHBIN

[TonroToBKa OTYETA O MPOXOXKAEHUU ITPAKTUKH.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auger

npouzeodcmeenHoli 52.B.01.02(H) HayuHo-uccaedoeame, ibCKasi paboma

Lenu mpoBefeHus NPaKTUKU

Llenpio mpoBemeHus IPaKTUKN «HaydyHo-uccmemoBaTenbcKas paboTa» SBISETCS:

3aKpenyeHne U yrioyoneHrne TeoOpeTuYeCcKuX 3HaHu; GOpMUPOBaHUE U Pa3BUTHE

npodeCCUOHANTbHBIX 3HAHWM; TpuobpeTeHNne MPaKTUYeCKUX HaBHIKOB; (OpMUPOBaHNE
KOMIIETEHIIHH, a TaKXKe MPUoOpeTeHNe OMBITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1

HAy4YHOU HNesITEeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCroHaIbHOM!
IesTeTbHOCTH.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpeIsieHre Ha IIPaKTHKe 3HaHUM U YMEHUH, TTOJTy4eHHAIX B IIPOIecce
TEOPETUYECKOr0 O0yUeHUS;
- pa3BuTHE MPOodPecCruoHaTbHLIX HABLIKOB;

- 03HAKOMJIeHHeE C 00IIel XxapaKTePUCTUKOM 00beKTa MPAKTUKY U IIpaBUIaMu

TeXHHUKH 0e30I1aCHOCTY;
- IJIaHKPOBaHHUE UCCIIeNoBaHus (BEIOOpP TeMbl, 000CHOBaHKE HEOOXOIUMOCTH,
oIpernieieHue Liejied ¥ 3afay, BRIABUXKEHNE THII0Te3, GopMHUpPOBaHIe
IIPOTPaMMEI, TTOOO0P CPENCTB U UHCTPYMEHTAPUsI);
- TIPOBeeHNEe UCCIIeNOBaHUS (M3yYeHHe TuTepaTyprl, cOop, o6paboTka u

ob0o01IeHne NJaHHHBIX, 00bsICHEeHNe IMOJIYYEHHEIX PE3YIIbTATOB U HOBEIX (baKTOB,

apryMeHTHPOBaHKE, POPMYIUPOBKa BEIBOLOB);

- oopMIIeHHE OTYETa O Pe3yiabTaTaX UCCIeqoBaHUS (M3y4yeHNe HOPMAaTUBHEIX

TpeboBaHu#, HOPMUPOBaHNE CTPYKTYPHl U COOepKaHUs, HallMCaHue,
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pefaKkTHpOBaHue, POpMUPOBaHUE CIIUCKA UCIOIb30BaHHBIX UCTOYHUKOB
nHpopManuu, 0hopMIIeHNE IPUTOXKEHNN);

- BBICTYILJIEHHE C AOKJIaflaMy Ha CTyAeHYECKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
UCCIIeJOBaHUU.

MecTo npakTuku B CTpyKType OI1

«Hayuno-uccnenoBaTtenbckas pabora» 52.B.01.02(H) Bxogut B 610K 2 y4eGHOT0 Ij1aHa,
KOTOPBIM OTHOCUTCS K YacTu, GOPMUPyeMOM ydYaCTHMKaMu 00pa3oBaTeNIbHHX
OTHOINEHUU, U SBISAEeTCS 0053aTeNbHOW COCTABHOM YacCThI0 00pa3oBaTeNbHOMU
nporpaMMbl 110 HampasieHuio «11.03.01 PapuorexHuka».

«HayuyHo-uccnenoBaTenbckasd paboTa» OomMpaeTcss Ha 3HAHUS IOJIydeHHbIE IIPU
M3y4YeHUH IIPeIIeCTBYIONNX TUCIIUIIINH, a TaKXKe Ha 3HAHUS U MPAKTU4YeCKUe HaBhIKHU,
NOJIy4ieHHBIEe TpPU MPOXOXAeHUU MpakTuk(u) «O3HAKOMUTENbHAS
npakTuka»; «TexHonoruuyeckas (IPOEKTHO-TEXHOJOTHYECKas) MpPaKTHKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B nporiecce npoxoxkaeHus IPaKTUKYU CTYOEHT POPMUPYET U NEMOHCTPUPYET CIeAyIoIIne
KOMITEeTeHIIUH:

- Cnoco0eH BBIMIOJIHATh MaTeMaTHYeCKOe MOEeIHpPOBaHue 00BEKTOB 1 ITPOLIECCOB 110 TUIIOBEIM
MEeTOOHKaM, B TOM 4YMCJIe C UCIIOJIb30BaHNEM CTAaHIAPTHHIX ITaKETOB IPUKIIATHBIX ITPOTPaMM
(TIK-1)

- Cnoco0eH peayn30BLIBATh MPOrPAMMbI 9KCIIEPUMEHTAJIBHBEIX UCCIeIOBAaHUM, BKITI0Uasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHM aHANTM3 ¥ CUHTE3 HH(OPMAlLUU, TPUMEHSITh
CHCTEeMHBIN TTOMXOI [ITIST PEIleHUs MocTaBaeHHbX 3amayd (YK-1)

- Crioco6eH ompefiensiTh KPYT 3ajayd B paMKax [TOCTaBIeHHOM 1€ ¥ BHIOUpPATh ONTUMaIbHBIE
CIIOCOOBI UX PEeIIeHUsT, UCXOOs U3 MeMCTBYIOUIMX ITPABOBHIX HOPM, UMEIOIIUXCSI PECYpPCOB U
orpannyenuii (YK-2)

CopmepxkaHue NPaKTUKU

Pasmen 1. OpraHu3aliioHHBINA
[ToctaHoBka nenu udamaun HUP. Onpenenenue npeaMeTa UCCIeNOBAHUS U KOHKPETHOTO

3amanusg Ha HUP. CocTtaBnenue nnaHa-rpaduka UCCIIeqOBaHHUI.

Paspmen 2. MeTonuyeckui

dopmupoBaHUe UHOUBUAYAJIBHOTO 3ajaHUs U KOPPEKTUpoBKa miana HUP.

Paspen 3. [1pakTH4ecKuu

HHCTpyKTaxk Mo TeXHUKe 0€30I1acHOCTH, OXpaHe TPyda U MoxKapHou Oe3omacHocTH. [Tonck
OTEYECTBEHHHIX U 3apy0eKHEIX TUTEPATYPHBIX UCTOUYHUKOB 110 TeMe HUP, xapakTeprucTuKa
METOMIOJIOTUYECKOT0 allllapaTa. Bribop MeToma uccnenoBanusi. [IpoBefieHre UCCIIENOBaHUM I10
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MHOUBUAYaIbHOMY 3aJaHUI0

Pazpen 4. UccnenoBaTenbCKUAM

Opranusaliys ¥ IpoBefeHre UCCIeI0BaHUS

Paspen 5. 3akn0UYNTEIbHEIN

O6o011eHue, aHanK3 1 OlleHKa pe3ylabTaToB UCCieloBaHui. [IoATOTOBKa MaTepuasoB K
HUTOTOBOMY OTYETY

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

3aueT

yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Llenu mpoBeneHUs MPaKTUKU

Llenbio mpoBefeHus MpakKTUKU «O3HAKOMUTENbHAS IIPAaKTUKa» SBISETCS:
3aKpeInyeHne U yrioyoneHrne TeoOpeTuueCcKuX 3HaHuM; GOpMUPOBaHUE U PAa3BUTHE
npodeCCUOHANTbHBIX 3HAHWM; TpuobpeTeHNe MPaKTUYEeCKUX HaBHIKOB; (OpMUPOBaHLE
KOMIIETEHIIHM, a TaKXKe MPUoOpeTeHNe OMBITa CaMOCTOSITEIbHOM MPo¢deCCUOHAIbHOM 1
HAY4YHOU OesITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCruoHaIbHOM
NesTebHOCTH.

OTa 1eNlb JOCTUTAaeTCsA IIyTeM PelleHus Claenyolux(er) 3aaad(u):

- 3aKpeIJieHre Ha IIPaKTUKe 3HaHUM U YMEHUH, MTOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOr0 O0yUeHUS;

- pa3BuTHE NMPodecCcruoHaTbHLIX HAaBLIKOB;

- 03HAKOMJIeHHe C 001el XxapaKTepPUCTUKOM 00beKTa MPAaKTUKK U IIPaBUIaMU
TeXHUKU 0e30I1aCHOCTH;

Mecto npakTuku B CTpyKType Ol

«O3HakomuTenbHasg npaktuka» 52.0.01.01(Y) Bxomut B 610K 2 y4ebGHOro IjiaHa,
KOTOPHI OTHOCUTCS K 00s3aTeNIbHOM YaCTH, U SBAsSeTCsS 00sg3aTelbHOM COCTAaBHOMU
YacThi0 00pa30BaTEIbHOM IIPOrpaMMEI 110 HampaseHuio «11.03.01 PaguoTexHuka».

«O3HAaKOMUTENbHASA IIpaKTUKa» OIINPAaeTCA Ha 3HaHHUSA IIOJIY4YE€HHEIE IIPHU N3YVYEHUHU
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IMpenmeCTBYIOIUX TUCIUIIIINH.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Cnoco0GeH IOHUMATh IPHUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3agayd nmpodeccuonanbHor mestenbHocTu (OITK-4)

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIeMICTBYE U Peaii30BbIBaTh CBOIO POJIb B
komaupme (YK-3)

CopmepxkaHue IPaKTUKU

Pasmen 1. OpraHu3aliioHHBINA
CoryacoBaHue TeM BBHIIIOIHSEMBIX TPYIIIIOBHIX TPOEKTOB. [Tony4eHre HHANBUAYAIBHOTO

3a[laHUs B paMKax IIPOeKTa.

Paspmen 2. MeTonuyeckuii

CocTaBneHne HHOUBUAYAIbHOTO MJIaHa pabOTH CTyAeHTa
Paspen 3. [1pakTr4eckuu

BrinonmHeHNe MHOWBUAYAIBHOTO 3aJaHus

Pazpen 4. 3aKI0OYNTENLHBIN
ITogroToBKa oT4eTa

OO61masi TPyIOEMKOCTb OUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTalluN

3aueT

npou3eodcmeenHoli 52.0.02.01(I10) IIpeddunaomMHas npaKkmuka

Lenu IIpOoBEeOEHUA IIPAKTUKHU

Llenbio mpoBeneHus MIPaKTUKK «IIpeaaumioMHas IpakTUKa» SBISETCS:
3aKpeInyeHne u yriayoleHrne TeopeTUuYeCKuX 3HaHWM; GOPMUPOBAHKE U PA3BUTHE
mpodheCCUOHAIBPHAEIX 3HAHWH; TproOpeTeHre MPaKTHYeCKUX HaBRIKOB; (POpMHUpPOBaHLE
KOMIIETEHIINM, a TaKXKe MPHoOpPeTeHre OIbITa CAaMOCTOSITEIbHOMN MPOoGheCCHOHAIBHON U
Hay4YHOU OesITeIbHOCTH, HeOOXOOUMBIX [IJIS TTOCTIeyIome mpodhecCroHanbHOMR
nesiTeTbHOCTH.
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OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyoiux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTHUKe 3HaHUU U YMEHUH, TTOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuTHE NPOoPecCruoHaNnbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAKTUKH U IIpaBUIaMU
TeXHUKH 0e30I1acHOCTY;

- Tom0op HeoOXOOUMBIX MaTePUAsIOB O BLIIIOTHEHUS BHITYCKHON
KBanu(OUKAIIMOHHOU PabOTHI (MJIM MaruCTEPCKOM OUCCEPTALUN).

Mecto npakTuku B CTpyKType Ol

«IIpegmunnoMuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIJIaHa,
KOTOPBIM OTHOCUTCS K 00SI3aTeNIbHOM YacCTH, U SABISeTCS 0053aTEIbHOM COCTABHOM
YyacThio 06pa30BaTENIbHOM IIPOrpaMMHl 110 Hanpasienuio «11.03.01 PaguoTexHuka».

«[IpegaunioMHas NpaKTuUKa» ONMpAETCs Ha 3HAHUA U IPaKTUUYeCKHe HaBBIKU
NOJIy4eHHblE NPU M3YUEHUU AUCLUIIIMH U MPOXOXKAEHUHM BCEX TUIOB IPaKTHUK.
«IIpegouninoMHas npaKTHUKa» SBISETCS 3aBepllalolleil B npouecce oO0y4eHUST U
IIPEOIIECTBYET BHIIIONIHEHUIO BEHITYCKHOM KBanU(GUKALMOHHOM pabOoTHL.

TpeboBaHMS K pe3yabTaTaM OCBOEHHUS

B mporiecce npoxoxkaeHUs IPaKTUKKU CTYOEHT POPMUPYET U NEMOHCTPUPYET CIIeAyIoIIne
KOMIIETEHIIUHU:

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHNUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMHBI 00pa00TKY U MIPeiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIH! ITOMCKA, XpaHeHus, 00pa00TKHU, aHaIu3a U MpeiCTaBIeHNS B
TpebyemoM popmaTe nHGOPMAIIUK U3 PA3TMUHBEIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHBIE TpeOoBaHus nHGopMaImoHHou 6e3onacHoctu (OIIK-3)

- Crioco6eH MOHUMAThb MPUHIUIIE PAO0TE COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUH U
KCIIONIb30BaTh WX [JIS pellleHus 3afay npodeccuoHanbHOu aesatenbHoCcTd (OITK-4)

- Crioco6eH ympaBisiTh CBOUM BpeMeHeM, BEICTPAUBaTh U PeaTu30BHIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue NPaKTUKU

Paszgen 1. O3HaKOMUTENIbHLIN

olipefiesieHue Iienel, 3aad, o0beKTa U IIpeiMeTa HCClleloBaHusI, 000CHOBaHNUE aKTyaTbHOCTH
TEMBI BEIITYCKHOM KBaIU(PUKAIIMOHHON pPabOTH

Pazpen 2. MeTtognyeckui

cOop u 0000IeHre He0OXOOUMEIX MaTeprasoB; Oubnuorpadudeckas paboTa ¢ IpUBIeYEHUEM
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COBPEMEHHBIX MHGOPMAITMOHHEIX TEXHOJIOTUH; aHa/IN3 COOPAaHHOI0 MaTepraa; BEIOOp
He00XOIMMEIX METOI0B KCCIJIeNOBAHMUS

Paspen 3. [1pakTryeckuu

[TonroToBKa MaTepHUasoB [js IpakTH4YecKux riaB BKP, BEIIONMHEHNE HEOOXOOUMEIX PACYETOB U
HUCCIIeqoBaHuM

Paspmen 4. 3akn0unTeNIbHBIN

O6o0mmenue cobpaHHOT0 MaTepuasna. AHanu3 1 00paboTKa MMOoTy4YeHHBIX Pe3yIbTaToB.
OrmipepeneHre IOCTAaTOYHOCTH ¥ NOCTOBEPHOCTH pe3ynbTaToB paboThl. OdopmMiieHne
pe3yIbTaTOB IIPOBEIeHHOM PabOTH B BUMie OTYETa U COTJIaCOBaHKE C PYKOBOIUTETIEM.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
324 ygac(oB), 9 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

3auger

4. AuHoTanus nporpammsel 'HA

«'ocydapcmeeHHas1i umozo8asi ammecmauusi»

Lenu 1 3aga4yy OUCIIUILINHEI

Llenbio rocylapCTBEHHOM UTOTOBOW aTTECTAlUU SIBJISETCS ONpefesieHne
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTYOeHTaMU OCHOBHOM IPOo(ecCroHanbHOU
00pa30BaTeIbHOM ITPOTrPaMMEI BEICIIEr0 00pa30BaHus TpeOoBaHUIM pemeparbHOTO0
rOCyIapCTBEHHOTO 00pa3oBaTebHOT0 cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHUIO
moarotoBku (crnemuanbHOCTH) «11.03.01 PagnoTexHuKa», OpUEeHTUPOBAHHOM Ha Ha
CJIedyIolIre BUOBl OeSTENTbHOCTH:

- Hay4YHO-UCCIeq0BaTEIbCKUM
- TEXHOJIOTUYECKUU
- IPOEKTHHIM.

MecTo gucuuniInHs B CTpyKType OI1

B cooTBeTCTBUM C y4eOHBIM I1JTaHOM FOCYHapCTBEHHAsI UTOTOBast aTTECTAIUS
IIPOBOAUTCS B KOHIIE ITOCTIEOHETO0 rofa 00yueHus. [Ipy yClIoBUM YCIENUTHOTO
IIPOX0KIEHUS BCEX YCTAHOBIEHHIX BUIOB UTOTOBLIX aTTECTAIIMOHHEIX UCIIHITAHUM,
BXO[SIINX B UTOTOBYIO F'OCYAAPCTBEHHYIO aTTECTAINIO, BEITYCKHUKY IPUCBAUBAETCS
COOTBETCTBYIOIIAS KBanmuuKaIms.
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TpeboBaHus K pe3yabTaTaM OCBOEHMUS

[Tporpamma I'MA HampaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00y4arOIIUMUCS
o0pa3oBaTeNbHOM TPOTPaMMbI ¥ CTETIEHU OBNafdeHUS CIENYIOIUMU
npodeccruoHanbHEIMU KoMneTeHIuaAME ([1K):

B cootBetcTBuU ¢ OPT'OC:

- Crmoco6eH UCI0Ih30BaTh MOJI0KEHUS, 3aKOHEl ¥ METObl €CTECTBEHHBIX HayK U MaTEMaTUKU
IJIs1 pellleHus 3afa4 MHXKeHepHou feartenbHocTy (OITK-1)

- Crmoco6eH caMOCTOSITeIbHO IIPOBOOUTEL 9KCIIepUMeHTaIbHbIE NCCTIENOBAHUS U UCII0Ib30BaTh
OCHOBHEIE ITpUEMbI 06Pa00TKY U MPeCTaBIIeHNS MONTyYeHHbIX faHHbIX (OITK-2)

- CrmocobeH IpUMEHSITh METO[IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHaM3a U IPeiCTaBIeHus B
TpebyemoM hopmaTe nHGOPMaUUU U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHbIX, COOIIofas mpu
3TOM OCHOBHBIE TpeOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTu (OITK-3)

- Crmoco6eH MOHMMATh MIPUHIUITE Pab0TH COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gearenbHocTy (OI1K-4)

- Crmoco6eH pa3pabaThiBaTh aITOPUTMEL M KOMITbIOTEPHbIE ITPOTPaMMEI, IIPUTOTHEIE [JIS
npakTuyeckoro nmpuMmeHeHus (OIIK-5)

- Crmoco6eH BHITIONHATH MaTEMaTUYeCKOe MOAENPOBaHue 0ObEKTOB U IIPOLIECCOB IO TUIIOBHIM
MeTOOuKaM, B TOM 4HCJIe C UCIOIb30BaHUEeM CTaHAapTHHIX TaKeTOB MPUKJIaJHEIX IPOrPaMM
(TIK-1)

- Crmoco6eH peann30BbIBaTh MPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPEOCTB 1 06paboTKy pe3ynbraToB (I1K-2)

- Crmoco6eH BHITIONIHATH pacueT U MPOeKTUPOBaHUe JeTallel, y37I0B U YCTPOMCTB
PamguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHuEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

- Crmoco6eH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOU JOKyMEHTAIUU CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM U IPYTUM HOPMaTUBHEIM
nokyMeHTaMm (ITK-4)

- CrtocoOHOCTH BHITIONIHATH pabOTHL 110 TEXHOJIOTHYECKOM MOATr0TOBKe pou3BoacTaa (I1K-5)

- Crmoco6eH opraHu30BLIBaTH METPOIOru4Yeckoe obecrnevyenue npoussoncTaa (I1K-6)

- Crmoco6eH opraHu30BaTh MJIAHUPOBaHUE U IIPOBefieHNe TPOGUIaKTUUECKUX, PEMOHTHEIX
paboT 1o 06ecreyeHunIo 1 BOCCTAHOBIEHUIO pab0TOCIIOCOOHOTO COCTOSTHUS ¥ PECYPCOB
pPaano3IeKTPOHHBIX KOMIIIeKCOoB (I1K-43)

- Crmoco6eH TPOBOOUTL MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS Pali03JIeKTPOHHBIX KOMIIIIEKCOB
II0 OCHOBHHIM noka3zatenaM (I1K-44)

- Crmoco6eH OCyIIeCTBIATh TOUCK, KPUTUUECKUM aHaNU3 U CUHTe3 UH(POPMaIuy, IPUMEHSTh
CHCTEMHBIY ITOAXON OJ1 PelleHus MocTaBleHHbX 3amad (YK-1)

- CrmocobeH ompefensiTh KPYT 3aflad B paMKax [TOCTaBJIEHHOM LIeNId U BEIOMPATh ONTUMAJIbHEIE
CrIoCcOOBI UX PEIIeHUs, UCXOMs U3 e CTBYIOMUX TPABOBEIX HOPM, UMEIOIIUXCS PECYPCOB U
orpanuuenui (YK-2)

- Crmoco6eH OCyIIeCTBIATh COIMaIbHOE B3aUMONIECTBIE U Peau30BLIBaTL CBOIO POJIb B
komaume (YK-3)

- Crmoco6eH OCyIIeCTBIATh AE0BYI0 KOMMYHUKAILXMIO B YCTHOM U MUCbMEHHOM dopMax Ha
rocygapCcTBeHHOM s3biKe Poccuiickoit ®emepanuy 1 “HOCTPaHHOM(bIX) si3bIKe(ax) (YK-4)

- Crmoco6eH BOCIIPUHUMATh MEXKKYIbTYpPHOE pa3HooOpa3ue 00IIecTBa B COLUAIIBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢punocodpckom KoHTekCcTax (YK-5)

- Crmoco6eH ynpaBisiTh CBOMM BpeMeHEM, BEICTPAUBaTh U Pealn30BEIBATh TPAEKTOPUIO
CaMOpa3BUTHS Ha OCHOBe IIPUHLXIIOB 00pa30oBaHus B TeueHue Bcel xku3uu (YK-6)

- Crmoco6eH moaepKUBaTh JOJIXKHBIM YPOBEeHb (PU3UYECKOI TOATOTOBIEHHOCTH OIS
obecreyeHus MOJTHOIIEHHOW COLMaNbHOM U TpodeccroHanbHol fnesiTenbHocTH (YK-7)
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- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM KU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATeIbHOCTH IJIsI COXPaHEeHUs IIPUPONHON CPEe[bI,
obeclieyeHust yCTOMYMBOTO Pa3BUTUS 0OIIECTBA, B TOM YKCJIE IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyallnil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Crioco6eH MpuHUMATh 000CHOBAHHEIE 9KOHOMUYECKHUE PEIIeHUS B Pa3IMYHEIX 001acTsIX
xusnegesatensHoctu (YK-9)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHHE K KOoppynuroHHoMy moBenenuio (YK-10)

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBamu(DUKaAIMOHHON PaboTh

OG6I111ast TPYIOEMKOCTD MU CHUIIIUHBL

216 gac(oB), 6 3ET
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